
����������	
���
��ก��������������������
��ก��������
�������������	���� 
: ก��"����#���$#�ก%���������&�ก'( 

 
 
 

 
 
 
 
 

��)*����(  �+��,�� 
 
 
 

 
 
 
 
 

�����"�-(�
.��/��+��$�������ก��0�ก'����$#�ก���� 
���11�"����#0�����$���*2�� (ก��"����#��
�$1+) 

��*2����	��#�� �$���	��#���$��# 
".0. 2555 

 
#����	-�8����$���	��#���$��# 







/ 
 

 
ก����ก������ก�0 

 
 

 ���������H*�*�&I�G�
�J!+$�$�� /���ก����=
������� ������!�� � $�.
�����            
�����"�K(,������ ������!�� � $�. ���� $�� $��)&ก�( 
�!�� �%&�'��ก����������� %&�>"�/���ก����
��� 
"(�
>�ก��>"�/G�'��ก�� ����L��=�

��
K�,����M %&�
'@�'�,� ���Kก�ก����ก���(
$!�
���*����>"�กG�(��>!!����������H*�*�&I
��J!��*����$�� $& �����ก��=
ก��*=
*��,/��
'@�
 ������ 
���
�ก���&I�����ก��=
ก��*=
*��,/�������� ������!�� � $�.
ก����%�� 
�%�� ,'�,��%��-    
'�,���ก���ก���
*���������K(,������ ������!�� � $�.'�,E��� !����%� � ก���ก���
*
��������� %&�ก����>"�/G�K�,�G�
����
���
���
>"�ก��%G����������/��I��&I��*���� ���=�I� 
 =
=
*/��
!��"���%&�'�,!G���ก+
N& �'�,��%��( ������ ���� �*�(�������             
%&�

�I

FOP
K(,
'.$�
ก��>�ก��K(ก
'(&� �
�& �����(
$�, ,
�(�=
�ก��QRก'S�*������ 
 =
=
*/��/��=��?!���� '�,
���T%�� "��"���"
���'U� "��ก��( ก���'�,��% 
�L�*��'�,��%��% � K�% � � �*�( 
!��"���%&�"
���'U� "��ก��( ก���'�,��%%&����*����K(,
>"�กG�(��>!���$ �(
$ 
 =
ก��*=
*��,/��ก��
*��
(&I �$�$�� /�����ก /���"���>  =
�/����
 /��K�� 
���L��*����!�� �%�ก%���%&�'�,��%��-'�,��%����/������K(,%�กกG�(��>!!�ก/�
*/���*���K��$&  
 =
=
*/��
���
�M��������� �*�(������"�*��<���"�� 53 %�ก/�%&�>"�                
ก����� 
"(�
K(,
'@�กG�(��>!N���ก��K(,ก�� ����K(ก
'(&� �/������K(,'�,�*ก����ก���(
$�� 
 %�� ��$�&I=
=
*/��%���
���M %&�+$�>"�ก����� 
"(�
K(,��+$�ก(���L�� � %&��&I %&��&����
���*����>"�ก��%G����������/��I��&I*��(��(�G�
�J!
'@�
 ���$& 
 

   
��������  ������� 
 

 
 



���������	
��	 
�
���	
��	
����                                                                                                                              �
������� / � 
 

�������
������� ��ก
�"�#�
���#�����

�$ �%ก���&��'$ "(�	�#��"�#�
��
��:ก
��	
�
��

���ก*
�����"�#+�ก,� 
CONSCIOUSNESS ASSESSMENT SCALES IN NEUROLOGIC PATIENTS: EVIDENCE BASED NURSING 
 
��>������  �?
�@�
  5337286  NSAN/M 
 
�	.
. (ก
��	
�
�'$ ��I?) 
 
��#ก��
ก
����"�%ก,
�
�������:  ������  @������, �	.�.,  �>��  ���	�>,L�ก>�, �	.�.   

 
�����	?� 

ก
�M%ก,
���N���N
����O>"�#��������������
#��P�#������
#�����ก*
�����ก��	�& ��ก���������
������� ��
ก
�"�#�
���#�����

�$ �%ก���&��'$ "(�	�#��"�#�
��
��������Q
'�ก
�M%ก,


��>"�"R�& �P�#�Q
��ก
�
����ก�� �������
���Q
����"�#�
���#�����

�$ �%ก���&��'$ "(�	�#��"�#�
��
��S� �	?
�P
?�	Q
P�#����	���� 
กQ
����Q
�Q
��I��ก
����� ��

���ก PICO ���� ���*
�& �
$�CINAHL, ScienceDirect, OVID, PubMed, 
SpringerLinkP�#BMJ Journals�� ���ก*
����S� ���ก
�����
���'	P��?�"R�f
,
���กg,�#��?
� �.M. 2000 i 2012
"�#�
���>�f
�P�#�#���&�����ก*
�����"�#+�ก,�@�	�� �ก���&���
���กP�#Sk����l
��-@������n���� "o 2011 
S� ���ก*
�����"�#+�ก,� 32 ���������?

��������
������� ��ก
�"�#�
���#�����

�$ �%ก��� +Q
��� 20 �������
��p%��
P��"�#�
��The Glasgow Coma Scale(GCS) �"R��������
�����
�ก
��Q


�� �	?
�P��?��
	��N����#	#t>ก�t�� 
�#	#��กg�P�#�#	#kuv�k$ �	?
�S�กw�

กw	����& �+Q
ก����ก
�"�#�
��'$ "(�	����	$?���#	# Minimal conscious 
state (MCS)P�#'$ "(�	�����?�?��?�	�
	�+ �Q
�����������
������� S� ����ก
�"�#�
���#�����

�$ �%ก���&��'$ "(�	
�#��"�#�
��
������	$?�#	#Coma ���� �#	# Minimal conscious state (MCS)��N�ก�>?
������ก
���ก,
��
@���	
�
�P�#�O
���กkuv�'$ "(�	�#	#	
� S� Pก? The Coma Recovery Scale-Revised (CRS-R), WessexHead 
Injury Matrix (WHIM), Western Neuro Sensory Stimulation Profile (WNSSP), and Sensory Modality 
Assessment Technique (SMART) ��ก+
ก��N	�����?
�������
�� The Full Outline of UnResponsiveness (FOUR) 
�


�O�Q


�� ��ก
�"�#�
���#�����

�$ �%ก�����'$ "(�	�#��"�#�
��
�������?�?��?�	�
	�+���#	#
t>ก�t��P�#�#	#��กg�S� �	?
���

#�
� �	 
 & �P�#�Q
+
กก
�M%ก,
�


�O�Q
S"����
P���
���ก
�����ก�� �������
�����
��>�f
���ก
�
"�#�
��'$ "(�	�Q
����P��	�P�#�	
�
�����"R��#���� ������>
��ก�>?
'$ "(�	�#��"�#�
��
����P�?�#
�#	# ������� �ก��ก
�����
�>�f
�ก
��$P�'$ "(�	S� �	?
�O$ก� ��P�#
�

��*
����	�ก�� 
 
�Q
�Q
��I: ก
�"�#�
���#�����

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

���ก*
�����"�#+�ก,� 
 
132 �� 
 
 



���������	
��	 
�
���	
��	
����                                                                                                                              �
������� / + 
 

CONSCIOUSNESS ASSESSMENT SCALES IN NEUROLOGIC PATIENTS: 

EVIDENCE BASED NURSING 

 

ARUNRAT  RANGSOM  5337286 NSAN/M 

 

M.N.S. (ADULT NURSING) 

 

THEMATIC PAPER ADVISORY COMMITTEE: ORAPAN THOSINGHA, D.N.S., 

SUPORN DANAIDUTSADEEKUL, D.N.S. 

 

ABSTRACT 

This study aimed to analyze and synthesize evidence in regards to 

consciousness assessment scales in neurological patients. The PICO framework was 

employed as guidance to identify search keywords. Thirty two qualified evidences 

published in English, and distributed between 2000 and 2012, were retrieved from 

electronic databases; CINAHL, ScienceDirect, OVID, PubMed, SpringerLink and 

BMJ Journals. All evidences were evaluated for their qualities, then they were 

analyzed and synthesized. 

The results revealed that 20 scales were frequently used to assess 

neurologic patients.  Glasgow Coma Scale (GCS) was the most frequently scale used 

for consciousness evaluation among neurologic patients in, the emergency, critical and 

rehabilitative phases. However, it had limitations when assessing patients in a minimal 

consciousness state and patients with oro-endotracheal intubation. The scales 

recommended for consciousness evaluation in patients with coma or minimal 

conscious residing in long term care institutes or in acute care hospitals included the 

Coma Recovery Scale-Revised (CRS-R), WessexHead Injury Matrix (WHIM), 

Western Neuro Sensory Stimulation Profile (WNSSP), and Sensory Modality 

AssessmentTechnique (SMART). While the Full Outline of UnResponsiveness 

(FOUR) Scale was recommended to use for assessing levels of consciousness among 

neurologic patients with oro-endotracheal intubation in emergency and critical care unit.  

In order to achieve accurate and reliable consciousness assessments of 

neurologic patients, the scales should be selected according to their psychometric 

properties. Prior to implementation the aforementioned scales in clinical practice, all 

nursing staff should be well trained in using the scales accurately. 

 

KEY WORDS: CONSCIOUSNESS ASSESSMENT SCALES /  

 NEUROLOGIC PATIENT / EVIDENCE BASED NURSING 
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1.1 ��	
����
	�����	
��	����������	�	������ก������� 
��

���� ก��� (Consciousness) �

	) * �+
�ก
��,��-�./01*ก
�������01*����2���

3�4��-*3����1
5 -*3��*) *ก
�ก�4�2�6�
1*3�4
7ก�4��6ก
�������8ก��0 96 5 -*/�4ก1����	 2 ���6
�7-�;
�����*679 1.ก
��<-6��� (Arousal or Alertness) 2. ก
���4�6�ก��� (Awareness or Cognition) 8/D6
����
01* cognitive 3�4 affective mental functions  (Woodward et al., 2011) L�	ก�4��6ก
�
������+
	�6�
1*6�968ก��M
กก
��7-�
1*.�����ก
�ก�4�2�6(imput) M
ก multiple pathways �;
���
�
1*8ก��ก
�8/�7-	63/�*01*ก�2�
85��,/�4�
��
1*���6 Medulla oblongata ���8�� brainstem 
8ก��ก�4��6ก
���
6 pons 3�4 midbrain �7-8�7	ก��
 The Raticular activating system (RAS)M4��*
����
�./	�* Thalamus ก�16�7-M4��*ก�43�/�4�
�./	�* cerebral cortex �

�;
��� ��9*679ก
�8ก��
RAS 
7ก
�ก�4M
	���1	���6���8�� brainstem 3�4 cerebral cortex L�	�4������2
ก
��;
*
6679M4
8ก���6 central nervous system(Hickey, 2009; Woodward et al., 2011)3�4)�
�
1*.�����1�6��
	ก[
M4�;
���
7ก
���*����
�6�968/�7-	63/�*./3���8ก���4�����

���� ก����7-8/�7-	63/�*./.�� 5 -*  
ก
����*��<1ก
�8/�7-	63/�*01*�4�����

���� ก���
7�
8��28ก��M
กก
�
7�1	L����<18ก��M
ก
Metabolic disorders ���8�� cerebral hemisphere ��<1 RAS ���	8��2679ก
�8/�7-	63/�*01*�4���
��

���� ก��� M *�

	) *ก
����*01*ก
��<-6�����<1ก
�8/�7-	63/�*01*�\��ก��
5 -*�


�)
8ก��0 96.��1	�
*��1	�
*�6 -*��<18ก��0 96���
ก�6  

�4�����

���� ก��� (level of consciousness) 8/D6/�
ก]ก
��,�7-
7����6�M^ ก_


6
6
6����1	/` 5 -*8/D6��-*�7-5��5�16 
7�;
)



ก

	) *��6ก;
86�� ก
�����2
3�4a��
b
���7-8ก��0 96 L�	
��

���� ก���01*
62_	,6�968ก��0 96M
กก�4��6ก
���*0�1
��+
	�6�
1* �;
���
7ก
���-*ก
�3�4
7
ก
��
*3�6�616
�� ��9*679�


�)���Mก
�8/�7-	63/�*./M
ก/ก��.��M
กก
�/�48
�6�4���
��

���� ก����7-8ก��M
กก�4��6ก
��;
�6�
�7-/�4�
6ก�6+
	�63��ก
�/�48
�6��

5��5�1601*
�4�����

���� ก���6�968/D6��-*�7-��
�
	3�4��1*1
^�	��

b;
6
�8c�
4��
6�4��/�4�
� 5 -*
��a7ก
�/�48
�6�4�����

���� ก����;
����ก�2�
���/d�	�7-
7/e��
�
*�4��/�4�
��
1*6�96
7ก
��b�


6
6ก��
 30 /`M6

) */eMM2��6(Woodward et al., 2011) �4�����

���� ก���.
��


�)��*8ก�.��



1�2����6,  ��
*L�
     ��6;
 / 2 

L�	��* M;
8/D6��1*
7ก
�/�48
�6�+
�01*���/d�	L�	��*8ก�M
ก�\��ก��
 8�<-1���8ก����

80�
�M
�6�4�����

���� ก���01*���/d�	.����*�

��

8/D6M��*  �\��ก��
�7-3��*11ก01*�4�����


���� ก���
7��
	���63�48ก��M
ก��
	�
8��2 8b�6 ก
�.�����	
�4*����

���� ก /�4������

���/ก��
01*ก
���������

���� ก ��<1ก
��1��61*ก
�ก�4�2�6�7-.
��*�7-  

86<-1*M
ก��

5��5�1601*�\��ก��
�7-3��*11ก01*�4�����

���� ก��� ก
�/�48
�6
�4�����

���� ก���01*���/d�	ก�2�
L����
*g L�	8c�
4�6���/d�	�4��/�4�
��
1* M *8/D6
ก�Mก��
�7-��1*�b���

��� ��

�


�) 3�4��ก_48c�
4M *M4/�48
�6.��1	�
*)�ก��1* 3
�6	;
 5 -*�6
���/d�	�
*�4��/�4�
��
1*�
*�
	�7-
7ก
�8M[�/d�	�7-�263�*01*+
�43��ก5�16�
*��
6��
*ก
	
��<1ก
�.�����ก
���ก_
�7-
7����1�4�����

���� ก���8b�6ก
��b�	
Barbiturates ��<1ก
�.�����	

�4*����

���� ก +
�4ก
�8�
��
�1
�
����/ก��ก
�����
�8�������<1�6���/d�	�7-�����1b��	�
	�M 
5 -*M4��*����1��

3
�6��*�6ก
�/�48
�6�4�����

���� ก���01*���/d�	�7-3��M��*(Ebtehaj, Yaqubi, 
Seddighi, & Yazdi, 2012)M
กก
�^ ก_
01* 316���3�4��4 (Andrews, Murphy, Munday, & 
Littlewood, 1996) ����
 �2���
ก��20+
�.���
	*
6�4�����

���� ก��������
��61���
��160�
*
��* ก��
��<1 �
	*
6��
���/d�	�7-1	���6 Minimal Consciousness State (MCS) 8/D6���/d�	 Vegetative 
State (VS) ) *��1	�4 30-40 5 -*
7����1ก
���ก_
�	
�
�  )�

7ก
�/�48
�6��ก_�4�\��ก��
�7-.
�
3
�6��* 1
M��*����186<-1*	�*3�6ก
���ก_
�7-.
�8�

4�
 ก
���*8���
ก
������� 3�4ก
��;
*
601*
��
*ก
	3�4ก
�M��ก
�1
ก
�/���7-.
���*�

�+
���

8/D6M��* 61กM
ก679 ก
�3/����7-
�����
�	�*�;
���
7ก
��
*3�6ก
���3��4	4	
��6���/d�	�7-
7��

��ก
� ��

�


�)�6ก
�
�����6�M01*��1����� ก
������6�M�
*M��	a��
8ก7-	�ก��ก
�	2��ก
���ก_
(Andrews et al., 1996; 
Seel et al., 2010)3�4�6ก�2�
���/d�	�4��/�4�
��
1*�7-1	���6�4	4 unconscious �7-
7ก
��b�	

Barbiturates ��<1ก
�.�����	
�4*����

���� ก�60�46�96 ก
�8�<1ก�b�3��/�48
�6 Glasgow  Coma 
Scale(GCS)�6ก
�/�48
�6�4�����

���� ก���1
M
7��

3
�6��*�7-���* 5 -*M
กก
�^ ก_
01* 
Arefian3�4��4 (Arefian et al., 2007)�6ก�2�
���/d�	�7-.�����	
�
�������
ก
�/�48
�6���/d�	���	 
Bisapectral index(BIS) �


�)3��*�4����6���/d�	 Unconscious .�� 3�4�


�)�;
6
	ก
�xyz6�
	 
�6�4	48��
 6 8�<16.���6ก
�8{|
�4��*3�4����

�4�����

���� ก���01*���/d�	6�961
Mก�1���8ก��
/e��
�6ก
�/�48
�6�4�����

���� ก���)�
�;
8�7	*ก
�8{|
�4��* ��*6�96M *
7ก
�/�48
�6�4�����


���� ก���01*���/d�	L�	
7ก
���6�Mc�	�6���/d�	 disorder of consciousness (DOC)3��*11ก8/D6 3 �4���
.��3ก� Coma Vegetative state(VS)3�4 Minimal conscious state(MCS) �


�)1a��
	.����*679 
���/d�	�7-
7�4�����

���� ก����6�4	4Coma 8/D6���/d�	�4	4�7-.
�
7ก
��1��61*ก��ก
�ก�4�2�6 .
�
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ก
���������1�681*3�4��-*3����1
 .
��


�)�<
�
.��81*��<1.
�
7�*M�01*ก
��<-6/���� 
(Sleep/wake cycles) ���6��
6�\��ก��
ก[
70�1M;
ก���6��

�


�)01*ก
��1��61* 5 -*��*�1ก) *
ก
����8�7	ก
��;
*
601*The Raticular activating system (RAS)3�4 cortical activity���6���/d�	�7-
1	���4	4VS �
* The American Academy of Neurology Multi-Society Task Force .��ก;
�6�8ก��,
�6ก
���6�Mc�	.�� 3 0�1 ��*679 1.���/d�	.
��


�)3��*�\��ก��
�1��61*��
6ก
�.��	�6 ก
���
���
��<1ก
�ก�4�2�6.�� 2.���/d�	.
��


�)80�
�M3�43��*11ก�
*��
6+
_
.�� 3.
7�*M�ก
��<-6/���� 
(8b�6 �


�)�<
�
81*.��)  61กM
ก6793������/d�	�4	4 VS 	�*
7ก
��;
*
601*�4������M3�4�4��
�
	�M�7-8/D61��L6
���3�4�
*���9*1
M
7ก
�3��*11ก�
*�7�6�
 8b�6 ก
�	�9
 ก
���1*.�� 3��.
�
7
��

�

	�7-��
��6a,ก����-*3����1
0�46�96�6���/d�	�4	4 MCS 
7��ก_�4�7-3�ก��
*M
ก�4	4 
Coma3�4 �4	4 VS 86<-1*M
ก���/d�	M4
7ก
���������1�681*��<1��-*3����1
5 -*���/d�	�7-M4��6�Mc�	���
1	���6�4	4 MCS ��1*
7�\��ก��
�7-��*�

�7- The Aspen Workgroup .��ก;
�6�8ก��,��*��1./679
1	�
*6�1	 1 0�1 �<1 1.�


�)�;
�

�;
��-*1	�
**�
	.�� 2.
7ก
�3��*��
�
*��<1�


�)����1� �b�/.
��b� 
.��)�ก��1* 3.�


�)�<-1�
����	ก
����.�����	��

80�
�M 4.
7ก
�8��<-16.����<1
7ก
�3��*
�\��ก��
�7-��
��6a,ก����-*3����1
�7-

ก�4�2�60�46�96(Giacino et al., 2002; Giacino & Whyte, 
2005; Seel et al., 2010) 

�4�����

���� ก���)<18/D61
ก
��;
���01*���/d�	��
	ก�2�
L���7-8ก��0 96 8b�6 ���/d�	�7-

7ก
����8b<91�6�4����
*g 01*��
*ก
	 ก
����31�ก1�1�,��

���/ก��01*��1
.����1 ��
) *���/d�	
�4��/�4�
��
1*�7-��1*���ก
���ก_
���	ก
���
���3�4 ��ก_
���	��a7ก
�1<-6g ��*6�96�6�*ก
�
�20+
� M *.��
7ก
������6��a7ก
�/�48
�6�4�����

���� ก���01*���/d�	 L�	�b�8��<-1*
<1��<1��a7ก
�
��
*g3�4
7ก
����6
 8�<-1���
78��<-1*
<1�7-
7�2�+
��7-�7�


�)6;


/�48
�6�4�����

���� ก���    
�6ก�2�
���/d�	.��1	�
*��186<-1* 

8��-
3�ก
7ก
����6
8��<-1*
<1�6ก
�/�48
�6�4�����

���� ก���01*���/d�	�<1           
3��/�48
�6 The Glasgow Coma Scale ���
*0 968
<-1 �.^ 1974 5 -*11ก3��

8�<-1�b�/�48
�6�4���
��

���� ก����6���/d�	�7-.�����ก
��
�8M[��7-^7�_4���*M
ก6�96
7ก
��b�3�����
	�6�4��              
ก
�/�48
�6 (scoring system) �6���/d�	�7-
7�4�����

���� ก����7-8/�7-	63/�*�6�1���/d�	�6�ก
(Fischer et al., 2010) ��1

ก[
7ก
��b�8��<-1*
<11<-6g �7-��
ก��
	

ก	�-*0 96 8b�6 The Coma 
Recovery Scale- Revised(CRS-R)(Giacino, Kalmar, & Whyte, 2004; Schnakers et al., 2008), 
Wessex Head Injury Matrix (WHIM)(Shile et al., 2000; Wilson et al., 2009), Sensory Modality 
AssessmentTechnique (SMART)(Gill-Thwaites & Munday, 2004), Consciousness Scale for 
Palliative Care (CSPC) (Gonçalves et al., 2008), Middlesex Elderly Assessment of Mental 
State(MEAMS)(Kutlayet al., 2007)8/D6��6 �;
����ก
��b�3��/�48
�6 The GCS �6/eMM2��6ก[	�*
7
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0�1M;
ก���6ก
�/�48
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���� ก����<1.
��


�)/�48
�6 verbal response.��  L�	8c�
4�6
���/d�	�7-�����1b��	�
	�M�;
����4366��
01* The GCS .
���*�

��

8/D6M��* ���	8��2679
��M����3�4��4M *.�����6
3��/�48
�6 TheFull Outline of UnResponsiveness (FOUR) 
score(Wijdicks, Bamlet, Maramattom, Manno, & McClelland, 2005)/�4ก1����	ก
�/�48
�6 4 

�����*679 Eye response (0-4) Motor response(0-4) Brainstem reflexes(0-4) Respiration (0-4)5 -*�b�
/�48
�6�4�����

���� ก����6ก�2�
���/d�	�7-1	���6�4	4 Coma 8/D6��6 3��1	�
*.�ก[�

8��<-1*
<1
8���
67917กM;
6�6��
	8��<-1*
<1	�*1	���6�4	4���6
3�4	�*.
�
7ก
�6;


�b��6ก
�/]������


�)
6ก
��,M��*�;
�����6�����ก
�/]�����*
601*���^ ก_
�6L�*�	
�
�8c�
4�
*���/d�	�4��
/�4�
��
1*�6�1���/d�	��ก\� �6/eMM2��6
7ก
��b�3��/�48
�6 The GCS 8�<-1/�48
�6�4���
��

���� ก���01*���/d�	 5 -*����
	�*
70�1M;
ก���6ก
�/�48
�6L�	8c�
4�6ก�2�
���/d�	�7-�����1b��	
�
	�M �;
���.
��


�)/�48
�6 verbal response.�� ��
) *�6ก�2�
���/d�	�7-M;
8/D6��1*.�����	
�4*��
��

���� ก���	 M
ก0�1M;
ก����*ก��
����^ ก_
M *��1*ก
�^ ก_
8ก7-	�ก��ก
�/�48
�6�4�����

���� ก���
01*���/d�	�4��/�4�
��
1*�7-�


�)/�48
�6���/d�	�4��/�4�
��
1*�7-
7��

8�7-	*��*3�4
3
�6	;
ก���4�����

���� ก���01*���/d�	1	�
*3��M��* 
 

1.2 ����	�	������ก���!"��ก	#$%ก&	 

ก
�/�48
�6�4�����

���� ก���01*���/d�	�4��/�4�
��
1*/eMM2��6
7ก
��b�

8��<-1*
<1�6ก
�/�48
�6�7-��
ก��
	 5 -*3���48��<-1*
<1
70�1�73�40�1M;
ก���6ก
�6;


�b� ��9*679M *

��1*ก
�^ ก_
8ก7-	�ก��ก
�/�48
�6�4�����

���� ก���01*���/d�	�4��/�4�
��
1*  L�	^ ก_
M
ก

ก
�����6����ก��
�7- 8ก7-	�0�1*3�4��1���2
�6ก�2�
���/d�	�7-�6�M 8�<-1�


�)6;
��            

ก
���8��
4�,

���6
L��*���
*3�436��
*�6ก
�/�48
�6�4�����

���� ก���01*���/d�	�4��

/�4�
��
1*.��1	�
*8�

4�
��1./ 

 

1.3 ��!()�#����*ก	#$%ก&	 

1.3.1 8�<-1����6����ก��
3�4��8��
4�,�2�+
�8��<-1*
<1�7-�


�)/�48
�6�4���

��

���� ก���01*���/d�	�4��/�4�
��
1*  

1.3.2 8�<-1�
0�1��2/M
กก
�����6����ก��
�7-8ก7-	�0�1*ก��ก
��b�8��<-1*
<1�7-

�


�)/�48
�6�4�����

���� ก���01*���/d�	�4��/�4�
��
1* 
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1.3.3 8�<-16;
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���8��
4�,

��2/8/D60�18�613648�<-1���6
L��*���
*3�4
36��
*�6ก
�/�48
�6�4�����

���� ก���01*���/d�	�4��/�4�
��
1* 
 

1.4 ,���-.*����	/���� 
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����6��
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���6�Mc�	3�436��
*ก
�/�48
�6�4�����

���� ก����7-

8�

4�
ก�����/d�	�4��/�4�
��
1*�6�4	48M[�/d�	�7-3�ก��
*ก�6  
1.4.2 �b�8/D636��
*�6ก
����6
��/3��ก
�8�<1ก�b�3��/�48
�6�7-8�

4�
ก��

���/d�	�4��/�4�
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1*�6�4	48M[�/d�	�7-��
*ก�6 
1.4.3 ���6
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��	
�
��;
����ก
�8{|
�4��*3�40�96�16ก
�/�48
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2.1 ��	�ก�����������ก������������ก ! 
 ���������ก���������ก������� !�"�"#�ก$���%��&�'(�ก)�&�'ก�*�!�+����ก����* !�
"#�ก$���%��&�'(�ก)�,#' ����ก��&�'���� ��-��,#' �'��*���"#�ก$���%��&�'(�ก)�
�+��       
ก����* !� ����.!(�ก"#�ก$���%��&�'(�ก)��
��/ 0��������(�+ *0 ���,#' ��� ���"1����
2.!�%��+�%�3�
��/ �������������*����,#'��4���&5��!����&��ก��&�'�����'��* ����.!�6ก�����
2.!&7�+�'**&�'��0���� ��ก����* !��+
���&5��'**������"!8�!"#�ก$���%��&�'(�ก)�0���ก��+��!��
��ก0����� �������� ��'"� ���� ��'"�,#'��!���!����&��ก��&�'�����'��* ����.!�6ก������2.!&7�+
�'**&�'��0���� ��������������� 

2.1.1 ก��*�����ก����* !� (PICO) 
ก����* !�,#' ���#��ก"#�ก$���%��&�'(�ก)�
�+�%!ก��*��� PICO(Melnyk & 

Fineout-Overholt, 2005) U6������+#'���+������� 
Population     Neurological patients, Coma, Vegetative state,  
  Minimal conscious state 
Intervention   Assessment of consciousness, Behavioral assessment, 
  Neurologic Examination 
Comparison - 
Outcome Level of consciousness, Level of Disability, Functional level,  
 Cognitive level 

 2.1.2 ��*���ก����* !� 
 - �#��ก*0 �����(�+0�����������%
��  .f.2000-2012 
 - �#��ก*0 �����(�+0����������&5�-�)����กg) 
 - �&5�*0 �����(�+h*�*��1� (Full text) 
 - ก��"�� ����� �3��ก����* !� 8�!,ก
 
 - Consciousness level scale 
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 - Neurological diseases  
 - Coma 
 - Vegetative state 
 - Minimal conscious state 
 - Glasgow Coma Scale 
 - Consciousness Disorders  
 - Assessment of consciousness 
 - Behavioral assessment 
 - Neurologic Examination  
 - Cognitive function 
 - Assessment tool AND neurorehabilitation 
 - Conscious level AND vegetative state 
 - Cognitive function AND vegetative state 
 - coma scale AND intensive care unit AND validity  
 - coma scale AND intensive care unit AND validation 
 

2.2 ��	�ก�����"��"�ก������#���$%&�'(����
��)*����ก������������ก ! 
2.2.1 �
��*0 ��+
�,#'�����"��������ก���0����* !�8�!�+
�� �
��/ 
2.2.2 ก��"���ก�i���ก�� ���#��ก����ก��� 
�+�!��ก#
��o6������"�����
�8&���

�+
���!�+ 1 "���!�  �� 
1) ก����4��� ��������0���%!&�'�����'��* ����.!�6ก������2.!&7�+�'** 

&�'��0���� 
2)  ก������(h�+�'��* ����.!�6ก�����2.!&7�+�'**&�'��0���� 
3)   ,��0��ก��&�'����,#'ก���.,#2.!&7�+�'**&�'��0����  
4)   *0 ���0����%�ก��0���&5�ก��0*0������ก��� �!����& ,#'

�!�����,�'(�ก�� �ก�0�� �ก��+��!�� 2.! �%��+�%�3 ,��&r�*��� ��
&�'��1�ก��(��ก��ก��&�'����ก���st��'��� ก��(���'**ก���.,#
��ก)��+�*�#2.!�'**&�'��0���� 
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2.2.3 �ก�i�ก�� ���#��ก����ก�����ก ���ก�i������� 
- ����ก���0�����h��'*0 ��+
� 
-  ����ก���0��f6ก)�����1ก  

 2.2.4  ก��&�'���� ��-��,#'�'��*���"#�ก$���%��&�'(�ก)� 
 ����ก��&�'�����'��*���"#�ก$���%��&�'(�ก)��%!�ก�i������#��ก,#'8v����w�0�-   

������x�#�0 (Melnyk&Fineout-Overholt, 2011) U6�����ก�i���������0�� 2.1  

+������� 2.1 ��
��)*����ก������������ก ! 

��
�����#�,�����*-�* ����&�)*����ก������������ก ! 

�'��*0��1 "#�ก$��(�กก��0*0�������(�+�+
���&5��'**"������ ��'"��-����
��������(�+�%��0�#��0����ก����
�,#'��ก#�
� �* ��0���"��  
(Evidence from a systemic review or meta-analysis of all relevant RCT) 

�'��*0��2 "#�ก$��(�ก�����(�+�%��0�#��0����ก����
�,#'��ก#�
� �* ��0����          
ก����ก,**��(�+�+
���� (Evidence obtained from well-designed RCTs) 

�'��*0��3 "#�ก$��(�ก�����(�+�%��0�#��0����ก#�
� �* �� ��ก����ก,**��(�+     
�+
����,�
8�
��ก����
� (Evidence obtained from well-designed controlled 
trials without randomization) 

�'��*0��4 "#�ก$��0��8�!(�ก�����(�+0���&5�ก��f6ก)�+!��"#�� "���ก��f6ก)�������
8&�!��"�!�0����ก����ก,**��(�+�+
����(Evidence from well-designed 
case-control and cohort studies) 

�'��*0��5 "#�ก$��0��8�!(�กก��0*0������ก����+
���&5��'**��������(�+   
�%��*��+�+"��������(�+�%�� ��-�� (Evidence from systematic review of 
descriptive and qualitative studies) 

�'��*0��6 "#�ก$��0��8�!(�ก�����(�+����+�0���&5������(�+�%��*��+�+"��������(�+    
�%�� ��-�� (Evidence from single descriptive and qualitative studies) 

�'��*0��7 "#�ก$��0��8�!(�ก2.!�%��+�%�3��ก#�
���%�%���h��',#'/"��� ��+���(�ก
 �'ก���ก��2.!0�� ����4��h��'������ (Evidence from opinion of 
authorities and/or reports of expert committees) 
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3.1  ��ก
��

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

#
"+�,
�� -�(�%�!.
�.
!����&�/0ก.
�"�1���"
���/0 2 $
 0,���34ก)
1��,�
"���ก#
"�/0� �!�"1��-�(�%�$ก��*���
��
���ก#
"��&ก��
� ����
 
���ก#
"�/0��&�

$ก��*
/�.
"�"��5&�
� 32 $� 0,& ��&-��&�"-�"7
��/0 3.1  
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
����
���� 3.1  �

�

��� �
����� � ��!"

�#�$��ก�
�����������ก%
��ก&'( 

 

 ���34ก)
1��".
���ก#
"$%�&'�(��ก)*�/01���
กก
�� �!�"��5& 32 9��� 

'�($
�"�(���
+,&���ก#
"$%�&'�(��ก)* -�('�($
�"!:�7
��

�(���!�

"�
$% 0,; ,+,&���ก#
"$%�&'�(��ก)*
�%�$ก��*+,&$
�"�ก-�(1<"*$,=
�*-?,$�,�*@,�*� (Melnyk & Fineout-Overholt, 2011) ?�	
�
	�($,/	�-�(�(���!�

"�
$% 0,; ,+,&���ก#
"$%�&'�(��ก)*�/0� �!�"1��
/��&"/5 

CINAHL 

ScienceDirect  

OVID 

-Consciousness level scale 
-Neurological diseases 
-Coma 
-Vegetative state 
-Minimal conscious state 
-Consciousness Disorders  
-Assessment of consciousness 
-Behavioral assessment 
 -Neurologic Examination  
-Conscious level AND vegetative state 
coma scale AND intensive care unit AND 
validity  
-coma scale AND intensive care unit AND 
validation 
-Assessment tool AND neurorehabilitation 

32 �����* 

SpringerLink 

BMJ Journals 

PubMed 

24 $� 0,& 

2 $� 0,& 

3 $� 0,& 

1 $� 0,& 

1 $� 0,& 

1 $� 0,& 
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%
�
*��� 3.1 ���*�
+�!���+���*$��ก�
�"

��ก%
��
����� � ,�!�����!�!�����*$��ก�
� 

�

��� 

��� 
�
����� � -��������*/ -���� ��%/* ,�!�����*

$��ก�
� 
�!��� 

1 SpringerLink Vivien, B., Paqueron, X., Le Cosquer, P., 
Langeron, O., Coriat, P., & 
Riou, B. (2002). Detection of 

             Brain death onset using the 
bispectral index in severely 
comatose patients. Intensive 

Care Medicine, 28(4), 419-425. 

Prospective  
Cohort study 

Level 4 

2 CINAHL Fabregas, N., Gambus, P. L., Valero, R., 
Carrero, E. J., Salvador, L., 
Zavala, E., et al. (2004). Can 
Bispectral index monitoring 
predict recovery of 
consciousness in patients with 
severe brain injury? 
Anesthesiology, 101(1), 43-51. 

Prospective  
Cohort study 

level 4 

3 CINAHL MacKenzie, S., Gale, E., & Munday, R. 
(2006). Putney Auditory Single 
Word Yes/No Assessment 
(PASWORD). Development of 
a reliable test of yes/no at a 
single word level in patients 
unable to participate in 
assessmentsrequiring a specific 
motor response: an exploratory 
study.International Journal of  

 

Prospective 
case-control 

study 

level 4 
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��� �
����� � -��������*/ -���� ��%/* ,�!�����*

$��ก�
� 

�!��� 

3 
(��,) 

  Language & Communication 

Disorders, 41(2), 225-234. 
  

4 CINAHL Schnakers, C., Ledoux, D., Majerus, S., 
Damas, P., Damas, F., 
Lambermont, B., Lamy, M., 
Vanhaudenhuyse, A., Moonen,              
G., & Laureys, S. (2008). 

             Diagnostic and prognostic use of 
bispectral index in coma,               
vegetative state and related  
disorders. Brain injury, 

22(12):926-931 

Prospective  
Cohort study 

level 4 
 

5 CINAHL Cavinato, M., Freo, U., Ori, C., Zorzi, 
M., Tonin, P., Piccione, F., et al. 
(2009).Post-acute P300 predicts 
recovery of consciousness from 
traumatic vegetative state. Brain 

Injury, 23(12), 973-980. 

Retrospective  
and prospective 

Cohort study 

level 4 

6 OVID Boccagni, C., Bagnato, S., Sant'Angelo, 
A., Prestandrea, C., & Galardi, 
G. (2011). Usefulness of 
Standard EEG in Predicting the 
Outcome of Patients With 
Disorders of Consciousness 
After Anoxic Coma. Journal of 

Clinical Neurophysiology, 

28(5), 489-492. 

Prospective 
Cohort study 

level 4 
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7 CINAHL Faugeras, F., Rohaut, B., Weiss, N., 
Bekinschtein, T. A., Galanaud, 
D., Puybasset, L., et al. (2011). 
Probing consciousness with 
event-related potentials in the 
vegetative state. Neurology, 

77(3), 264-268.  

Prospective 
Cohort study  

level 4 
 

8 ScienceDirect Kung, W.-M., Tsai, S.-H., Chiu, W.-T., 
Hung, K.-S., Wang, S.-P., Lin, 
J.-W., et al. (2011). Correlation 
between Glasgow coma score 
components and survival in 
patients with traumatic brain 
injury. Injury, 42(9), 940-944. 

 

Retrospective  
Cohort study 

level 4 
 

9 CINAHL Xu, M., Lei, Y.-N., & Zhou, J.-X. 
(2011). Use of cerebral state 
index to predict long-term 
unconsciousness in patients after 
elective craniotomy with delay 
recovery. BMC Neurology, 

11(1), 15-15. 
 

Prospective  
Cohort study 

level 4 
 

10 CINAHL Seel, R. T., Sherer, M., Whyte, J., Katz, 
D. I., Giacino, J. T., Rosenbaum, 
A. M., Hammond,F. M., 
Kalmar, K., Pape, T. L., 
Zafonte, R., Biester, R. C., 

 

systematic 
review of 

descriptive 
study 

level 5 
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 Kaelin, D., Kean, J., Zasler, N. (2010). 
Assessment Scales for Disorders 
of Consciousness: Evidence-
Based Recommendations for 
Clinical Practice and Research. 
Archives of Physical Medicine 
and Rehabilitation, 91(12), 
1795-1813. 

  

11 CINAHL Shile, A., Horn, S. A., Wilson, B. A., 
Watson, M. J., Campbell, M. J., 
& McLellan, D. L. (2000). The 
Wessex Head Injury 
Matrix(WHIM) main scale: a 
preliminary report on a scale to 
assess and monitorpatient 
recovery after severe head 
injury. Clinical Rehabilitation, 

14(4), 408-416. 

Descriptive 
study 

(Diagnostic test) 

level 6 

12 CINAHL Giacino, J. T., Kalmar, K., & Whyte, J. 
(2004). The JFK Coma 
Recovery Scale-Revised: 
measurement characteristics and 
diagnostic utility. Archives of 

Physical Medicine & 

Rehabilitation, 85(12), 2020-
2029. 

Descriptive 
study 

(Diagnostic test) 
 

level 6 
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13 OVID Gill, M. R., Reiley, D. G., & Green, S. 
M. (2004). Interrater reliability 
of Glasgow Coma Scale scores 
in the emergency department. 
Annals of Emergency Medicine, 

43(2), 215-223. 

Descriptive 
study 

(Diagnostic test) 

level 6 

14 CINAHL Gill-Thwaites, H., & Munday, R. (2004). 
The sensory modality assessment 
and rehabilitation technique 
(SMART): a valid and reliable 
assessment for vegetative state 
and minimally conscious state 
patients. Brain Injury, 18(12), 
1255-1269. 

Descriptive 
study 

(Diagnostic test 
with gold 
standard 

comparison) 
 

level 6 
 

15 CINAHL Wijdicks, E. F. M., Bamlet, W. R., 
Maramattom, B. V., Manno, E. 
M., & McClelland, R. L. (2005). 
Validation of a new coma scale: 
the FOUR score. Annals of 

Neurology, 58(4), 585-593. 

Descriptive 
study 

(Diagnostic test 
with gold 
standard 

comparison) 

level 6 

16 CINAHL Holdgate, A., Ching, N., & Angonese, L. 
(2006). Variability in agreement 
between physicians and nurses 
when measuring the Glasgow 
Coma Scale in the emergency 
department limits its clinical 
usefulness. Emergency Medicine 

Australasia, 18(4), 379-384. 

Descriptive 
study 

(Diagnostic 
test) 

level 6 
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17 ScienceDirect Gill, M., Martens, K., Lynch, E. L., 
Salih, A., & Green, S. M. 
(2007). Interrater Reliability of 
3 Simplified Neurologic Scales 
Applied to Adults Presenting to 
the Emergency Department 
With Altered Levels of 
Consciousness. Annals of 

Emergency Medicine, 49(4), 
403-407. 

Descriptive 
study 

(Diagnostic test 
with gold 
standard 

comparison) 
 

level 6 

18 CINAHL Kutlay, S., Küçükdeveci, A. A., Elhan, A. 
H., Yavuzer, G., & Tennant, A. 
(2007). Validation of the 
Middlesex Elderly Assessment 
ofMental State (MEAMS) as a 
cognitive screening test in 
patients with acquired brain 
injury in Turkey.Disability & 

Rehabilitation, 29(4), 315-321 

Descriptive 
study 

(Diagnostic test 
with gold 
standard 

comparison) 
 

level 6 
 

19 CINAHL Wolf , C. A.,  Wijdicks, E. M., Bamlet, 
W. R., & Mcclelland, R. 
L..(2007). Further Validation of 
the FOUR Score Coma Scale by 
Intensive Care Nurses. Mayo 

Clinic Proceedings;82(4):435-
438 

 

Descriptive 
study 

(Diagnostic test 
with gold 
standard 

comparison) 

level 6 
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20 CINAHL Gonçalves, F., Bento, M. J., Alvarenga, 
M., Costa, I., & Costa, L. 
(2008).  Validation of a 
Consciousness Level Scale for 
Palliative Care.Palliative 

Medicine, 22: 724-729. 

Descriptive 
study 

(Diagnostic 
test) 

level 6 

21 CINAHL  Lovstad, M., Froslie, K. F., Giacino, J.   
T., Skandsen, T., Anke, A., & 
Schanke, A. K. (2008). 
Reliability and Diagnostic 
Characteristics of the JFK Coma 
Recovery Scale�Revised: 
Exploring the Influence of 
Rater�s Level of  Experience.  
Journal Of  Head Trauma 

Rehabilitation, 25(5): 349-356. 

Descriptive 
study 

(Diagnostic 
test) 

level 6 

22 CINAHL Schnakers, C., Majerus, S., Giacino, J., 
Vanhaudenhu yse, A., et al. 
(2008).  A French validation 
study of the Coma 
RecoveryScale-Revised (CRS-
R). Brain injury, 22(10):786-792. 

Descriptive 
study 

(Diagnostic test 
with gold 
standard 

comparison ) 

level 6 

23 PubMed Akavipat, P. (2009). Endorsement of the 
FOUR score for Consciousness 
Assessment in Neurosurgical  
Patient. Neurologia 

medicochirurgica,49(12), 565-
571. 

Descriptive 
study 

(Diagnostic test 
with gold 
standard 

comparison ) 

level 6 
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24 OVID Eken, C., Kartal, M., Bacanli, A., & 
Eray, O. (2009). Comparison of 
the Full Outline of 
Unresponsiveness Score Coma 
Scale and the Glasgow Coma 
Scale in an emergency setting 
population. European Journal of 

Emergency Medicine, 16(1),   
29-36. 

Descriptive 
study 

(Diagnostic test 
with gold 
standard 

comparison ) 

level 6 

25 CINAHL Iyer, V. N., Mandrekar, J. N., Danielson, 
R. D., et al. (2009).Validity of 
the FOUR Score Coma Scale in 
the Medical Intensive Care Unit. 
Mayo Clinic Proceedings, 84(8): 
694-701. 

Descriptive 
study 

(Diagnostic test 
with gold 
standard 

comparison ) 

level 6 
 

26 CINAHL Wilson, F. C., Elder, V., McCrudden, E., 
& Caldwell, S. (2009). Analysis 
of Wessex Head Injury Matrix 
(WHIM) scores in consecutive 
vegetative and minimally 
conscious state patients. 
Neuropsychological 

Rehabilitation, 19(5), 754-760. 

Descriptive 
study 

 

level 6 

27 CINAHL Fischer, M., Rüegg, S., Czaplinski, A., 
Strohmeier, M., Lehmann, A., 
Tschan, F., et al. (2010). Inter- 
rater reliability of the Full 
Outline of UnResponsiveness  

Descriptive 
study 

(Diagnostic test 
with gold 
standard  

level 6 
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  score and the Glasgow Coma 
Scale in critically ill patients: a  
prospective observational study. 
Critical Care, 14(2), R64-R64. 

comparison)  

28 SpringerLink Bruno, M.-A., Ledoux, D., Lambermont, 
B., Damas, F., Schnakers, C., 
Vanhaudenhuyse, A., et 
al.(2011). Comparison of the 
Full Outline of 
UnResponsiveness and Glasgow 
Liege Scale/Glasgow Coma 
Scale in an Intensive Care Unit 
Population. Neurocritical Care, 
1-7. 

Descriptive 
study 

(Diagnostic test 
with gold 
standard 

comparison) 

level 6 
 

29 BMJ  
Journals 

Kevric, J., Jelinek, G. A., Knott, J., & 
Weiland, T. J. (2011). 
Validation of the Full Outline of 
Unresponsiveness (FOUR) 
Scalefor conscious state in the 
emergency department: 
comparison against the Glasgow 
Coma Scale. Emergency 

Medicine Journal, 28(6), 486-
490. 

Descriptive 
study 

(Diagnostic test 
with gold 
standard 

comparison) 

level 6 
 

30 CINAHL Ebtehaj, M., Yaqubi, S., Seddighi, A., & 
Yazdi, Z. (2012). Correlation 
between BIS and GCS in   

Descriptive 
study 

(Diagnostic test  

level 6 
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  patients suffering from head 
injury. Irish Journal of 

MedicalScience,181(1), 77-80. 

with gold 
standard 

comparison) 

 

31 CINAHL Daveson, BA., Magee, WL., Crewe, L.,  
Beaumont, G. Kenealy, P. 
(2007). The music therapy  
assessment tool for low 
awareness states. International 

Journal of Therapy and 

Rehabilitation,14(12), 545-549. 

Clinical study level 7 
 

32 CINAHL Giacino, J. T., & Smart, C. M. (2007). 
Recent advances in behavioral 
assessment of individuals with 
disorders of consciousness. 
Current Opinion in Neurology, 

20(6), 614-619. 

Review 
dicusses 

level 7 
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���

��� 

� ��%/*/,5 ก�0/�%�#�+/
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setting/ "

�#�  

��ก
�34ก1
 

1 Vivien, B., 
Paqueron, 
et al., 2002 

���'��	 severely 
comatose/ICU/  
�.
"�" 56 �
	 

ก
�'�($
�"���	 Bispectral index(BIS) �
ก Electro-
encephalography(EEG) monitor �


�;��"��9�	7
�(
�
,&�
	(Brain death)�/0-
�"��&�"ก�:�
���'��	 
severely comatose ?�	�
กก
�34ก)
��!�
 Sensitivity 
-�( Specificity $��
ก�� 100% �40&; ,��

/!�

-
�"��&
-�(�


�;'�($
�"1��&�
	 ���$��� -��	* �	
�
�
-�(�/
�:+7
��/0��-��


�;'�(	:ก�*ก
�'�($
�" 
Bispectral Index (BIS) 

�%����
ก��ก
�'�($
�"-�(
�%��
&-�"ก
���ก)
���'��	$9�
(�
	1��,	�
&$�

(�

-�(!:�
�:"�"ก
���ก)
�	
�
���,1' 

2 Fabregas et 
al., 2004 

���'��	�(	( 
Coma�
กก
�
�
�$����/0�
,&
�:"-�&/ICU/ 
�.
"�" 25 �
	 
 

!�
 BISmax�/0
/!�
 52.2-69 
/,.
"
��"ก
��.
"
	ก
�<��"
! "+,&ก�:�
���,	�
&�/0 Unconsciousness 7
	���&�	:�
ก
����	
�(&��!�

����4ก�" 24 %�0�?
&-�ก +�,�/+,&
ก
���"�4ก!�
 BIS ! , %��	�"ก
�'�($
�"�(���!�


����4ก���+,&���'��	+�(1�����	
�(&��!�

����4ก����"
��,&��
��� �%��"ก
�'�($
�"�(���!�

����4ก���
�(���
&���	
�(&��,
ก
�'���� ,�%��"ก
�!��!:

ก
����	
�(&��'���(����4ก(Control sedation depth)
�"�,���'��	�"�ก 

3 MacKenzie, 
Gale & 

Munday, 
2006 

���'��	�/01�����
�
�$����/03/�)(
�� ,���'��	�/0
/
7
�(�
,&+
�
,,ก��$�" 
(anoxic brain 
injury) /  

-��'�($
�" Putney Auditory Single Word Yes/No 
Assessment (PASWORD)$'�"-��'�($
�"�/0�


�;
'�($
�"��ก)(ก
��%�7
)
$� 5,&��" 
/  Inter-rater 
reliability ���	 Intra-class correlation(ICC) = 0.967 
�40&,	���"�(�����&-�(����

/ Test-retest reliability 
=0.87 ��ก
�����	"/5-��&���$��"��
���'�($
�"�


�;".
 
-��'�($
�"1''�(	:ก�*�%�ก��ก�:�
���'��	�/01����� 
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(��,) 

 Rehabilitation/   
�.
"�" 89 �
	 

�
�$����/03/�)(-�(
/ neurological impairment 1�� �40&
�(�


�;%��	�"ก
�'�($
�"�
&-�"��'-��        
ก
���-�ก�:�
���'��	�
	�:!!�1��,	�
&$�

(�
-�(��&
�

!�

��,&ก
�+,&���'��	?�	-�����& 

4 Schnakers, 
Ledoux, et 
al., 2008 

���'��	�
&�(��
'�(�
��
,&
�/0,	���"�(	( 
Comatose  �� , 
Vegetativestate 
�� , minimally 
conscious state 
/ICU/ 
�.
"�" 43 �
	 

The bispectral index (BIS)�
ก EEG  
/!�

��
��"�*
�(�����&ก�� CRS-R  -�( GCS ?�	
/!�
 Correlation 
Coefficient = .57 -�( .60 �

�.
����40&�


�;
��"��9�	-	กก�:�
���'��	 VS �
ก MCS1��-�(!�
 higher 
BISvalue 
/,.
"
��"ก
��.
"
	ก
�<��"�
	7
	���& 1 
'� +,&���'��	�
&�(��'�(�
�,	�
&
/"�	�.
!���
&
�;��� (F=5.64; P=0.02)?�	 
- !�
 higher BISvalue �/0
/!�
 78±16 
/,.
"
��"ก
�
�.
"
	 good recovery(GOS 3-5) 
- !�
 higherBIS value �/0
/!�
 62±25 
/,.
"
��"ก
�
�.
"
	 bad recovery (GOS 1-2) 
(Glasgow Outcome Scale1=dead 2=vegetative state 
3=severe disability 4=moderate disability5=good 
recovery) 

5 Cavinato et 
al., 2009 

���'��	�
�$����/0
3/�)(�(	( 
Vegetativestate
/Rehabilitation 
/ �.
"�" 34 
�
	 

�.
ก
���"�4ก$'�/	�$�/	�!�
 EEG BAEP SEP -�(
P300����
ก
���"�4ก P300  �


�;�.
"
	ก
�<��"
�
	+,&!�

����4ก���-�ก��
&,	�
&
/"�	�.
!���
&�;��� 
(P<0.05)!�
 Sensitivity = 100 -�( Specificity = 88 �40&
; ,��

/!�

-
�"��&",ก�
ก"/5!�
  P300 
/!�

 
��
��"�*��&ก��ก
�<��"�
	+,&!�

����4ก��� (P<0.01)
/ 
ROC = 0.94±0.06 ก��
�! ,ก
�'�($
�"��"�4ก P300 
�


�;�.
1��&�
	-�(
/,.
"
�ก
��.
"
	��&�"ก
�<��"
�
	+,&!�

����4ก����"���'��	 7
	���&$ก��ก
��
�$���
�/03/�)(�(	( vegetative state 
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Boccagni, 
Bagnato,  
Sant'Angelo, 
Prestandrea, 
& Galardi, 
2011 

���'��	�(���
!�

����4ก��� 

VS -�( MCS/ 
neurorehabili    

-tation / 
�.
"�" 15 �
	 

ก
�'�($
�" EEG Score 
/!�

��
��"�*ก�� Levels of 
cognitive functioning score ,	�
&
/"�	�.
!���
&�;��� 
(r= -0.69; P= 0.004)",ก�
ก"/5 EEG Synek Score 	�&
/
!�

��
��"�*ก�� Levels of cognitive functioning 
score �/0$'�/0	"-'�&7
	���&���ก
���ก)
 3 $� ," 
,	�
&
/"�	�.
!���
&�;���(r= -0.86; P<0.001)�40&�($��"
1����
ก
�'�($
�"���	ก
���"�4ก EEG �


�;�.
"
	
ก
�<��"�
	+,& Cognitive functioning �"���'��	�/0
/
�(���!�

����4ก���$'�/0	"-'�&1�� 

7 Faugeras et 
al., 2011 

���'��	�
&�(��
'�(�
��
,&
�(	( 
vegetative state  
/�.
"�" 20 �
	 

ก
�'�($
�"�(���!�

����4ก���+,&���'��	���	ก
����� 
ERPtest  $'�"ก
���"�4ก High-density scalp EEG �40&
��ก
�'�($
�"���'� �	���� 

/��� '� �	  2�
	
/ก
�
�,��",&��,ก
����,��40&-��&�� significant 
effect -�(���&�
กก
���"�4ก ERPtest3-4 ��"��
���'��	
/�(���!�

����4ก���,	���"�(	( MCS ��5& 2 �
	  

8 Kung et al., 
2011 

���'��	�
�$����/0
3/�)(�
ก��
	

�
$��: /- / 
�.
"�" 27,   

625 �
	 

$!� 0,&
 ,The GCS (E+M+V) 
/ ROC curve = 0.885 
���" ROC curve +,&
��� E+V, M+V -�( M  
/!�

$��
ก�� 0.904, 0.903 -�( 0.900 �

�.
��� �
ก��
��&ก��
��($��"1��
�����
&�+,& GCS 
/,.
"
��"ก
�
�.
"
	,���
ก
��
	1���"�(�����& ��5&"�5";�
�"ก��/�/0
1
��


�;'�($
�"���'��	���	 The GCS �/0!��;��"��5& 
3 
��� (E+M+V)ก��


�;'�($
�"
���, 0"�-	กก�"(
��� 
E+V , M+V -�( M)1�� 

9 Xu, Lei, & 
Zhou, 2011 

���'��	�
&�(��
'�(�
��
,&
7
	���&1�����
ก
���
���
�
,&/ ICU / 

ก
�$��
�(��& Cerebral state index (CSI)�
ก EEG 
monitor �"%�0�?
&-�ก+,&ก
�$+�
���ก
���ก)
�" ICU
����
CSI �
ก EEG monitor �($��0
+45",	�
&
/
"�	�.
!���
&�;��� (P< 0.05) -���"%�0�?
&�/0 2 � 6 1
�
/
"�	�.
!���
&�;��� (P>0.05) ",ก�
ก"/5	�&����
 GCS- 
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 �.
"�" 57 �
	 M -�( CSI 
/!�

��
��"�*ก�",	�
&
/"�	�.
!���
&
�;���(0.635, P<0.05) �($��"1����
�"�(	( early 
postoperation (%�0�?
&-�ก+,&ก
�$+�
���ก
���ก)
�" 
ICU) �


�;$��
�(��&1�����	 CSI ��5&"/5!�

�


�;
�.
"
	ก
�<��"���+,&�(���!�

����4ก���+,&���'��	�"
�(	(	
�,	���"�(����/ 

10 Seel et al., 
2010 

���'��	�/0
/�(���
�(���!�


����4ก���
$'�/0	"-'�& 
(Disorders of 
consciousness:
DOC) 

�
กก
�34ก)
��
/-��'�($
�"�/01�����ก
�	,
����/0
$'�"

��#
"�"ก
��%�'�($
�"�(���!�

����4ก���
+,&���'��	��&"/5 The Coma Recovery Scale-Revised 
(CRSR) Sensory Stimulation Assessment Measure 
(SSAM) Wessex Head Injury Matrix (WHIM) 
Western Neuro Sensory Stimulation Profile (WNSSP) 
Sensory Modality AssessmentTechnique (SMART) 
Disorders ofConsciousness Scale (DOCS) -�( 
Coma/Near-Coma Scale (CNC) ��5&"/5
/-��'�($
�"�/0
�


�;'�($
�"ก�:�
���'��	 vegetative  state(VS),,ก
�
ก Minimal conscious state (MCS) 1��-ก� The CRS-
R �40&
/content validity ,	���"�(����/$	/0	
 �%�'�($
�"
�"���'��	 minor  resevations ���"The SMART SSAM 
WHIM -�( WNSSP 
/ content validity ,	���"�(����/
�%�'�($
�"�"���'��	 major reservations -��� ",ก�
ก"/5 
	�&����
-��'�($
�" The FOUR WNSS CRS-
RSwediesh Reaction Level Scale-1985 LCS  -�( 
CLOCS 1
�-"(".
���".


�%�$'�"$!� 0,&
 ,�"ก
�
'�($
�"����ก��
+,&���'��	$" 0,&�
ก	�&
/+�,�ก���,& 
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  +,&!�

��&�

$" 5,�
(content validity) !�

$'�"


��#
"+,&-��'�($
�"-�(+
�!�

$�/0 	&
(reliability) 

11 
 

Shile et al., 
2000 

���'��	7
	���&
1������
�$����/0
3/�)(�:"-�& / 
Rehabilitation/
�.
"�" 88 �
	 

-��'�($
�" The Wessex Head Injury Matrix 
(WHIM) $'�"-��'�($
�"�/0�


�;".


�%��"ก
�
'�($
�"-�($��
�(��&ก
�<��"�
	+,&�(���!�


����4ก���+,&���'��	7
	���&1�����ก
��
�$����/03/�)(
�:"-�& �40&�
กก
�34ก)
"/5-��&���$��"��
-��'�($
�" 
WHIM �


�;".


�%��"ก
�'�($
�"���'��	�"�(	(
<��"<�1�� �
กก
�34ก)
����
-��'�($
�" WHIM 
/
!�

$�/0	& (Reliability) ,	���"�(����/?�	���'�($
�"�/0
1�����ก
���ก���ก
��.
-��'�($
�"

-���
/ก
��
 
Inter-rater Reliability��
/!�
 Cohen�s κ = 0.86 -�(
ก
��
 Test-retest Reliability��
/!�
 Cohen�s κ = 0.74  

12 Giacino, 
Kalmar, & 
Whyte, 
2004 

���'��	 Minimal 
conscious state 
(MCS)�/01�����
�
�$����/0�
,& 
/Rehabilitation/ 
�.
"�" 80 �
	 

-��'�($
�" JFK Coma Recovery Scale-Revised 
(CRS-R) 
/!�

$�/0	&,	���"�(�����&  ?�	
/!�
 Inter-
rater reliability ,	���"�(�����& (ρ=.84,P<.001) Test-
retest reliability ,	���"�(�����& (ρ=.94, P<.001)-�(
/ 
Internal consistency 
/!�
 Cronbach α=.83 ก
�
'�($
�"!�

��&(Validity)���	ก
��
 Concurrent 
validity ����
-��'�($
�" JFKCRS-R 
/!�

 
��
��"�*ก��-��'�($
�" CRS -�( -��'�($
�" DRS 
,	�
&
/"�	�.
!���
&�;��� (P<.001) 

13 Gill, Reiley, 
&Green, 
2004 

���'��	�/0
/�(���
!�

����4ก���
$'�/0	"-'�&
�
ก��
	 

$!� 0,&
 , The Glasgow Coma Scale (GCS)$'�"-��
'�($
�"�/0
/ Inter-rater reliability ,	���"�(���'
"
ก�
&  (Agreement percentage = 32%) -�(
���+,& 
The GCS 
/Agreement  percentage ��&"/5 E=eye  



���������	
��	 
�
���	
��	
���� �	.
. (ก
��	
�
��������) / 25 

�

���

��� 

� ��%/*/,5 ก�0/�%�#�+/
* 

setting/ "

�#� 

��ก
�34ก1
 

13 
(��,) 

 �
$��:/ 
Emergency /

�.
"�" 116 �
	 

��
/!�

�,�!��,&,	���"�(����/  V=verbal ��
/
!�

�,�!��,&,	���"�(���'
"ก�
& -�( M=motor 
��
/!�

�,�!��,&,	���"�(����/�40&-��&���$��"��

$!� 0,&
 , The GCS �"ก�:�
���,	�
&���'��	�"�"��	
9:ก$9�"�


�;�%�'�($
�"1��-�(
/!�

$�/0	&,	���"
�(���'
"ก�
& 

14 
 

Gill-
Thwaites & 
Munday, 
2004 

���'��	�
&�(��
'�(�
��
,&/ 
Rehabilitation/   
�.
"�" 60 �
	 

-��'�($
�" The sensory modality assessment and 
rehabilitation technique (SMART) '�($
�"�
!�


$�/0	& (Reliability) ����
ก
�'�($
�" Intra-observerintra 
-class correlation(ICC)=0.97-�(Inter-observer intra-
classcorrelation(ICC)=0.96 ,	�� �"�(�����&  -�(�

!�

��&(Validity)���	ก
�'�($
�"$'�/	�$�/	�-��
'�($
�" SMART ก��-��'�($
�" Rancho Los 
Amigos Level -�(-��'�($
�" Western Neuro 
Sensory Stimulation (WNSSP) ����
-��'�($
�" 
SMART 
/!�

��
��"�*ก��-��'�($
�" Rancho Los 
Amigos Level ,	���"�(��� moderate (r=0.474) -�(
- � � ' � ( $ 
� "  SMART 
/ ! � 
 
 �� 
 �� " �* ก� � - � �
'�($
�" WNSSP ,	���"�(��� moderately strong (r = 
0.696) ��ก
�����	"/5�


�;".
1''�(	:ก�*�%��"ก
�
'�($
�"�(���!�

����4ก���+,&ก�:�
���'��	�
&�(��
'�(�
��/0,	���"�(	(<��"<�1��?�	".


%��	�"ก
��
&
-�"ก
���ก)
�����&ก��!�

�


�;+,&���'��	�
	
"�5"� 

15 
 

Wijdicks, 
Bamlet, 
Maramattom, 
Manno, & 

���'��	�(	( 
Coma �
กก
�
�
�$����/0 

-��'�($
�"The Full Outline of UnResponsiveness 

(FOUR) Score 
/ก
��
!�

$�/0	& (Reliability)���	
ก
�'�($
�" Inter-rater Reliability �40&-��'�($
�" 
The FOUR Score 
/!�
 κ(95%CI) =0.82(0.77-0.88) 
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McClelland, 
2005 

�
,&/ ICU / 
�.
"�"120 �
	 

�40&
/!�
!�

$�/0	&,	���"�(����/$	/0	
-�(
/ Internal 
consistency ,	���"�(�����& (Cronbach�s alpha= 0.86)
ก
��
!�

��&(Validity) ���	ก
��
 Construct 
validity ���	 !�

��
��"�*�(���
&-��'�($
�" 
FOUR -�( GCS ����

/!�

��
��"�*ก�"�(�����& 
(Spearman�s correlation coefficients = 0.92)-�(-��
'�($
�" The FOUR Score,.
"
��"ก
��.
"
	,���

ก
��
	�"?�&�	
�
�(in-hospital mortality)AUC 
=0.81 -�(,.
"
��"ก
��.
"
	 Poor outcome(Rankin 
3-6)AUC= 0.72 �


�;".


�%��"ก
�'�($
�"���'��	
�
&�(��'�(�
��
,&�/0,	���"�(	(Coma 1�����&   

16 Holdgate, 
Ching, & 
Angonese, 
2006 

���'��	�/0
/�(���
!�

����4ก���
���&�
ก��
	
�
$��: / 
Emergency/
�.
"�" 108 �
	 

-��'�($
�" The GCS 
/ก
��
!�

$�/0	& (Reliability) 
���	ก
��
 Interrater reliability between paired ratings 
34ก)
-��'�($
�" The GCS �"
���+,& Eye Verbal 
Motor -�(Total score ����
 �"
���+,&Verbal 
/!�

!�

"�
$% 0,; ,

ก�/0�:�(weighted kappa = 0.79)

�,&�&

�($'�" Total GCS (weighted κ= 0.76)Motor 

(weighted κ= 0.75)-�( Eye(weighted κ= 0.64)
�

�.
��� ",ก�
ก"/5	�&����
'�(��ก
��*	�&
/����,
!� 
 ! � 
 
 $ % 0 , 
�0 " + , & $ ! � 0 , & 
 ,  � " � 	 
 � 
 � �/0 
/
'�(��ก
��*"�,	ก��
 24 $� ," -����
1
���!�


-�ก��
&�"�	
�
�-�(-��	*�/0
/'�(��ก
��*�"
�"��	&
"9:ก$9�" 

17 Gill, 
Martens, 
Lynch, 

���'��	�/0
/�(���
!�

����4ก���
���&�
ก��
	 

-��'�($
�"The simplified Motor Scale (SMS) 
/
ก
�34ก)
!�

$�/0	&(Reliability) ����

/ Interrater 

reliability ,	���"�(����/ (κ=0.70 (95%CI,0.57-0.83)) 
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Salih, & 
Green, 2007 

-
.��/ / 
Emergency/ 
56
7�7 120 
�
	 

 

7 ก5
ก789	�:����
;��<�=.
�7 SMS 
8 Spearman@s 
ρ= 0.85 ;�=  Kendall@s τ-b= 0.80 IJK:
8L�

-�
��7MN
ก�7�7�=���-�: IJK:
8L�
-�:ก��
;��<�=.
�7 GCS 
ADCU ;�= AVPU ��:7�97�7ก
�76
;��<�=.
�7 
SMS 

<����U�ก�����<V�	�8K
8�=���L�

���-Jก����8K���:
�7�7��	:
7W/ก.W�7กX.<Y7 8ก�
:.�Z ก�7JK:�8K-


�[
76


<����U����.�

=-
 .�ZK ���ก
�<�=.
�7�=���
L�

���-Jก���\ :���<V�	]�� 	�
:[�ก�� :;�=���.�X� 

18 Kutlay, 
Küçükdevec
i, Elhan, 
Yavuzer, & 
Tennant, 
2007 

���<V�	g
	���:
]�����ก
�
�
�.5X��8Kh8�i= 
/Rehabilitation/ 
56
7�7 155 
�
	 

;��<�=.
�7 The Middlesex Elderly Assessment of 
mental State (MEAMS) 
8ก
�<�=.
�7L�

.�8K	:
(Reliability) ���	ก
��
 Internal consistency �� 	���7
�=����8 o�	
8L�
 Cronbach@s alpha = 0.82 -��7 Intra-
class correlation(ICC) =0.80 ;�= Pearson Separation 
index=0.813 -��7ก
�<�=.
�7L�

��:(Validity) ��

8 Internal construct validity  	���7�=����8 -��7 
External construct validity ;�= responsiveness  \ :
The MEAMS ���	ก
�.<�8	�.�8	�ก��;��<�=.
�7 
TheFunctional Independence Measure (FIM) Motor 
;�= cognitive scale ��
8L�

-�
��7MNก�7 

19 Wolf, 
Wijdicks, 
Bamlet, 
MaClelland, 
2007 

���<V�	�
:�=��
<�=-
�-
 :
;�=]\-�7���:/ 
ICU / 
56
7�7 80 �
	 

.L�ZK :
Z  The FOUR score .<Y7.L�ZK :
Z <�=.
�7
�=���L�

���-Jก���\ :���<V�	�8K 	���7�=	= Coma  
8ก
� 
�
L�

.�8K	: (Reliability)ก
��
 Internal consistency 
�� 	���7�=����8 
8L�
 Cronbach@s alpha = 0.95  	���7
�=���-�: ;�=�7ก�/�
�	
�
��8K.<Y7���<�=.
�7IJK:
8ก�/�

�8K
8<�=-�ก
��N;�=]
�
8<�=-�ก
��N ก
��
L�
 

weighted κ 5=����

8L�
 	���7�=����8[J:�8.	8K	


(weighted κ = 0.82-0.92) ��9:789L�
 weighted κ 5=
8     
L�
���:�7�	
�
��8K]
�
8<�=-�ก
��N�7ก
��U� 
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  -��'�($
�" ��&"�5"����/0�(".
-��'�($
�"��&ก��
�1'
�%����
/'�(�����7
�1��+�,
���/0;�ก��,&-�(-
�"	.
 
!��1��ก
���ก��ก)(�"ก
��%�-��'�($
�" 

20 Gonçalves, 
Bento, 
Alvarenga, 
Costa, & 
Costa, 2008 

���'��	 
bedridden/ 
Palliative care/ 
�.
"�" 38 �
	 

$!� 0,&
 , The Consciousness Level Scale for 
Palliative Care(CSPC) 
/ก
��
!�

$�/0	&(Reliability) 
���	ก
��
 Face validity ����
1�����ก
�	,
����
ก���
'�($
�"�:ก!",	�� �"�(����/���"ก
��
 Internal 
consistency ��
/!�
,	���"�(�����&

ก ?�	
/!�

Cronbach�s alpha = 0.99 -�(ก
��
 Inter-rater reliability 
�
�
ก Intraclass correlation coefficient ,	���"�(��� 
��&

ก = 0.99 (P<0.001) -�(ก
��
!�

��&
(Validity) ���	ก
��
 Construct validity ����
-��
'�($
�" The CSPC 
/!�

��
��"�*ก�� VAS -�( 
GCS �(�����& -��&���$��"��
$!� 0,&
 , CSPC  VAS 
-�( GCS �


�;�%��"ก
�'�($
�"�(���!�


����4ก���+,&���'��	
($��&�/0
/'���
��
"!�

����4ก���
$'�/0	"-'�&1�� 

21 Løvstad et 
al., 2010 

���'��	�
&�(��
'�(�
��
,&/ 
rehabilitation / 
�.
"�" 31 �
	 

$!� 0,&
 , The JFK coma Recovery Scale�Revised       

/ก
��
!�

$�/0	&(Reliability)  �
�
ก Inter-rater 
agreement ���'�($
�"�/0
/'�(��ก
��*�"ก
��%�-��
'�($
�" (highly experienced) (rater A -�( B) -�( ���
'�($
�"�/0
/'�(��ก
��*"�,	�"ก
��%�-��'�($
�"
(less-experienced) $�/	ก��
 rater C ?�	����
 raterA 
-�( B
/!�
 ρ= .77 -�( rater A -�( C 
/!�
ρ= .66
���"ก
��
 Test-retest reliability +,& raterA ,	���"
�(����/

ก (ρ=.83) -�( Test-retest reliability +,& 
rater C ,	���"�(����/ (ρ = .77) �40&-��&���$��"��
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  ,������+,&'�(��ก
��*
/����,!�

$�/0	&(Reliability) 
+,&-��'�($
�" The JFK CRS-R ก
��
 Sensitivity 
-�( Specificity ����
���'�($
�"�/0
/'�(��ก
��* 
(rater B)
/!�
 sensitivity = 0.62 (±0.21)-�(
/ 
specificity= 1.0  �40&-��&���$��"��
-��'�($
�"The 
JFK CRS-R $'�"-��'�($
�"�/0�


�;��"��9�	ก�:�

���'��	 MCS 1��-
�"��& 

22 Schnakers, 
Majerus, et 
al., 2008 

���'��	
Vegetative 
state -�(���'��	
Minimally 
conscious state  
/Emergency, 
Rehabilitation /
�.
"�" 77 �
	 

-��'�($
�" TheCRS-R 
/ก
��
!�

��& (Validity) 
���	ก
��
!�
 Concurrent validity ?�	ก
��
!�

 
��
��"�*�(���
&-��'�($
�"The CRS-R, GCS, 
FOUR -�( WHIM ����
-��'�($
�" The CRS-R
/
!�

��
��"�*ก��-��'�($
�" GCS, FOUR -�( 
WHIM  ,	�
&
/"�	�.
!���
&�;���(P<0.001) -�(ก
�
�
 Diagnostic sensitivity +,& The CRS-R ?�	ก
��
 
Chisquared analysis -��&���$��"��
 The CRS-R 
�


�;��"��9�	 MCS 1��,	�
&
/"�	�.
!���
&�;��� $
 0,
$'�/	�$�/	�ก�� the GCS (x2= 21; ρ< 0.05), the 
FOUR (x2= 5.4; ρ< 0.05)-�( the WHIM (x2= 7.36; 
ρ< 0.05)ก
��
!�

$�/0	&(Reliability)���	ก
��
  
Inter-rater reliability +,& The CRS-R +�,��
��5&�
�
,	���"�(����/ (κ=0.80)���"-���(+�,	�,	+,& The 
CRS-R !�
 mean kappa ,	���"�(����/;4&�/

ก 
(κ=0.78-0.98) 

23 Akavipat, 
2009 

���'��	�
&�(��
'�(�
��
,& 

���'�($
�"�%�-��'�($
�"The Full Outline of 
UnResponsiveness (FOUR) Score ก�� The Glasgow 
Coma Scale(GCS) �"ก
�'�($
�"���'��	�
&�(��
'�(�
��
,&-�(1+��"���& -�ก��
&ก�",	�
&1
�
/
"�	�.
!���
&�;���(P ≥ 0.05) -�(�
กก
�'�($
�" 
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 -�(1+��"���& 
/ICU/ 
�.
"�" 100 �
	 

Internal consistency+,& FOUR -�( GCS ��,	���"
�(����/ Cronbach�s alpha > 0.80 -�(
/ Constructed 
validity ,	���"�(����/ Spearman�s rank correlation 
coefficient (ρ=0.78) 
/ Reliability ,	���"�(����/$	/0	
 
Intraclass correlations(ICC) = 0.9-0.99 -�(ก�:�
���
'�($
�" Inexperienced nurse(IN) ��
/ Intraclass 
correlations (ICC) =0.99 -�( 0.97 �"-��'�($
�" 
FOUR -�( GCS -������
-��'�($
�" The FOUR 
Score 
/!�

�


�;�"ก
�".
1'�%�1�����&�0.
ก��
 
The GCS  ,	�
&
/"�	�.
!���
&�;��� (P<0.01) 

24 Eken, 
Kartal, 
Bacanli, & 
Eray, 2009 

���'��	�/0
/�(���
!�

����4ก���
$'�/0	"-'�&
7
	���&1�����
�
�$����/03/�)(
Emergency/ 
�.
"�" 185 �
	 

-��'�($
�" The Full Outline of UnResponsiveness 
(FOUR) ก
��
!�

��& (Validity)���	ก
��
,.
"
�
�"ก
��.
"
	���	ก
�'�($
�"!�
 Area under the curve 
(AUC) values �40&����
-��'�($
�" FOUR score �"

���+,& eye -�( motor 
/,.
"
��"ก
��.
"
	�/0��&ก��

-��'�($
�" GCS -�(�0.
ก��
!(-""��
+,& FOUR 
score ",ก�
ก"/5�"
���+,& brainstem reflexes -�(
respiratory pattern 
/ AUC value �/0�0.
ก��

���+,& eye 
-�( motor 

25 Iyer et al., 
2009 

���'��	�
&     
,
	:�ก��
�/0,	��
�"�(	( Coma 
ICU/ 
�.
"�" 100�
	 

$!� 0,&
 ,The FOUR Score ก
�34ก)
!�

$�/0	& 
(Reliability)���	ก
��
 Interrater reliability ��
/!�
 
Weight κ Value = 0.97-0.99 ก
��
 Internal consistency 
��
/ Cronbach α = 0.87 -�(ก
��
 Interclass 
correlation score +,& the FOUR score OR, 0.99; 
95%CI, 0.99-0.99  ���"ก
�34ก)
!�

��& (Validity) 

/,.
"
��"ก
��.
"
	�/0,	���"�(�����& In-hospital 
death = 0.75(0.68-0.84) -�( Morbidity = 0.82(0.74-
0.93) ",ก�
ก"/5	�&����
 the FOUR score  �.
"
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25 
(��,) 

  In-hospital death = 0.75(0.68-0.84) -�( Morbidity = 
0.82(0.74-0.93) -��&���$��"��
$!� 0,&
 , The FOUR 
Score �


�;�%��"ก
�'�($
�"�(���!�

����4ก����"
ก�:�
���'��	�
&,
	:�ก��
1���/ 

26 Wilson, 
Elder, 
McCrudden, 
& Caldwell, 
2009 
 

���'��	�
&�(��
'�(�
��/0,	��
�" VS �� , 
MCS/ 
Rehabilitation /
�.
"�" 20 �
	 

!(-""��
+,& The Wessex Head Injury Matrix 
(WHIM) scores�


�;��"��9�	���'��	�(	( VS -�( 
MCS ,	�
&
/"�	�.
!���
&�;��� (P <0.05) �


�;�%�
�"ก
�$��
�(��&�"ก�:�
���'��	$� 5,��&-�(���'��	 Minimal 
conscious state �/0$��0

/ก
�$'�/0	"-'�&+,&ก
�������
-�(
/ก
��,��",& �"���'��	,	�
&"�,	 1.5 $� ," 
���&�
กก
��
�$���-�(ก
�'�($
�"�(���
&$+�
���
ก
���ก)
 ��ก
�$'�/0	"-'�&+,& WHIM score �"
���'��	ก�,"ก
�<��"�
	�
&�(��'�(�
�-�(�"ก
�
'�($
�"$��0
-�ก��5&-��1������
�$��� 

27 Fischer et 
al., 2010 

���'��	�/0
/�(���
!�

����4ก���
���&�
ก��
	
�
$��:/General 
critical care / 
�.
"�" 267 
�
	 

$!� 0,&
 , TheFOUR Score 
/ Inter-rater reliability �/0
/
!�
!�

$% 0,
�0"��&ก��
 The GCS ��5&�"-��	*-�( ICU 
Staff -�(",ก�
ก"/5�
กก
�34ก)
 Inter-rater agreement 
����
�(���
& 4 ,&!*'�(ก,�+,&  TheFOUR Score 
-�ก��
&ก�",	�
&
/"�	�.
!���
&�;��� ?�	����

���+,& 
respiration 1�����ก
�	,
����"�(�����&�:� (κ= 
.90±.04) -�(
���+,& brainstem 1�����ก
�	,
����"
�(����0.
�/0�:�(κ=.67±.10)ก
����,�,.
"
��"ก
�
�.
"
	,���
ก
��
	�" 28 ��"����
-��'�($
�" 
FOUR -�( GCS 1
�-�ก��
&ก�",	�
&
/"�	�.
!���
&
�;��� (P<0.001) 

28 Bruno et al., 
2011 

���'��	�
&�(��
'�(�
��
,& 
/Medical and  

$!� 0,&
 , The FOUR Score 
/!�

"�
$% 0,; , -�(
/
!�

-
�"��&�"ก
���"��9�	�(���!�

����4ก���+,&
ก�:�
���'��	�(��'�(�
��
,& ?�	
/!�

��
��"�*ก�� 
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28 
(��,) 

 General ICU/ 
�.
"�" 176 
�
	 

GCS -�( GLS 
/!�

��
��"�*ก�"

ก ���" Inter-
rater agreement +,& The FOUR Score ,	���"�(����/ 
(κW=0.75) 
/�(���!�

"�
$% 0,; ,

ก�/0�:��,&�&


$'�" GCS -�( GLS �

�.
���-�(	�&����
ก
��.
"
	
������* 3 $� ,"7
	���&1�����ก
��
�$����/03�/)(+,& 
The FOUR Score ก�� GLS/GCS ����
1
�-�ก��
&ก�"
,	�
&
/"�	�.
!���
&�;��� (P=0.53)-�($
 0,$'�/	�$�/	�
,.
"
��"ก
��.
"
	������*����
 The FOUR Score 
��&ก��
 The GCS 

29 Kervic, 
Jelinek, 
Knott, & 
Weiland, 
2011 

���'��	�/0
/ก
�
�.
&
"+,&
�(��'�(�
��/0
���'ก���
ก
��
	�
$��:/ 
Emergency/
�.
"�" 203 �
	 
 

Inter-rater reliability  +,&$!� 0,&
 , The FOUR Score 
(κ = 0.76)
/!�
�/0�/ก��
 The GCS (κ = 0.59)",ก�
ก"/5
	�&����
 Inter-rater reliability  +,&���'�($
�"�/0
/
'�(��ก
��*�"�"��	&
"9:ก$9�"

กก��
 2 '�
/!�
�/0
�/ ก�� 
��� '�( $
�"�/0 1
�
/'�(��ก
��*   �� �"  The 
concurrent validity ����
 The FOUR Score 
/!�

 
��
��"�*ก�� The GCS  -�(�
ก���'�($
�"����

/
��3"!���/0�/ก��-��'�($
�" The FOUR Score �40&���"
����$��"���	ก���


�;".
1'�%�1���"���'��	�/0�����,
%��	�
	�� -�(-��'�($
�" The GCS �%�'�($
�"1��
	
ก�"ก��/�/0���'�($
�"-�(ก�:�
���'��	�/0
/� 5"#
"ก
�
�%�7
)
�/0� 0,�
�-�ก��
&ก�" 

30 Ebtehaj, 
Yaqubi, 
Seddighi, & 
Yazdi, 2012 

���'��	�/01�����
�
�$����/0
3/�)(/ICU/ 
�.
"�" 61 �
	 

-��'�($
�" GCS-�( BIS 
/!�

��
��"�*ก�",	�
&
/
"�	�.
!���
&�;��� (r= 0.87; P= 0.03)ก��
�! ,ก
�
'�($
�"���'��	���	-��'�($
�" GCS -���"�5" $� 0,
!�

-
�"��&,
�
/ก
�'�($
�" BIS ���
���	-��;�
1
�

/�


�;'�($
�" BIS 1�� ก�,
��%�'�($
�"���	 GCS 
$�/	&,	�
&$�/	� 
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31 Daveson, 
Magee, 
Crewe, 
Beaumount, 
& Kenealy, 
2007 

���'��	�/0
/!�


��ก
�+,&�
,&
(Neuro-
disability) 
�
ก�
$��:�/0
-�ก��
&ก�"/ 
Rehabilitation/   
�.
"�" 8 �
	 

-��'�($
�" MATLAS 
/!�

��
��"�*ก��-��
'�($
�" WHIM -�( SMART ",ก�
ก"/5	�&$'�"
$!� 0,&
 ,�/0
/!:�7
� (cost-effective tool)�


�;�%�
'�($
�"���'��	�"�(	( Low awareness �"�(	(<��"<� 
�%�$��
�"ก
�'�($
�"$�/	& 30 "
�/ �40&"�,	ก��
ก
�
'�($
�"���	 WHIM -�( SMART -������/0'�($
�"
���'��	���	-��'�($
�" MATLAS ��,&
/!�


$%/0	�%
���
" Music therapist -�(
/���
+
��%
%/�
, 0"���
���	����/0�(�


�;�%�-��'�($
�" MATLAS 
1��,	�
&
/'�(�����7
�-�(�


�;'�($
�"�(���ก
�
������1��,	�
&-�����&ก��.
$'�"��,&1�����ก
�,��


$'�"
,	�
&�/ 

32 Giacino & 
Smart, 2007 

���'��	�/0
/�(���
!�

����4ก���
$'�/0	"-'�& 
(Disorder of 

consciousness) 

$!� 0,&
 ,�/0�%�'�($
�"����ก��
+,&���'��	(Behavioral 
assessment)1��-ก� The Full Outline of UnResponsiveness 
(FOUR) scoreThe Glasgow Coma Scale (GCS) 
Individualized quantitative behavioral assessment 
(IQBA) The Coma Recovery Scale (CRS-R) Wessex 
Head Injury Matrix(WHIM) Disorders of Consciousness 
Scale(DOCS)-�( Sensory Modality Assessment and 
Rehabilitation(SMART)�40&-���($!� 0,&
 ,
/+�,�/ -�(
+�,�.
ก��-�ก��
&ก�"-�(�
กก
�34ก)
����
$!� 0,&
 , 
IQBA  �


�;'�($
�"1��!�,�!�:
-��	�&1
�
/ก
�
".


�%����&�"�
&'������ '���:��"��0&�/0�(�%�'�($
�"
1��!�,�!�:
"�5"'�(ก,����	ก
�'�($
�"����ก��

+,&���'��	(Behavioral assessment)-�(7
�;�
	ก
�
�.
&
"+,&�(��'�(�
�(Functional neuroimaging)
���
ก�" 
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3.3 ก
���*���
!$($��ก�
��-�*,�!"�ก1( <�+��0,,�!��=�"
ก$��ก�
��-�*,�!"�ก1(���

������>�� �����%
�
*��0,ก
��#��#�$��ก�
��-�*,�!"�ก1( (Collective table) 
�
กก
�34ก)
���ก#
"$%�&'�(��ก)*��5&�
��.
"�" 32 9��� �40&1����
���$" 5,�


$ก/0	�ก��ก
�'�($
�"�(���!�

����4ก���+,&���'��	�
&�(��'�(�
��
,& $
 0,".


��$!�
(�*-�(
��&$!�
(�* ����
 ก�:�
���'��	�
&�(��'�(�
��
,&"�5"
/�(	(+,&ก
�$���'��	"�5"-�ก��
&ก�" �40&
ก�
/ก
��%�-��'�($
�"�(���!�

����4ก���+,&���'��	�/0-�ก��
&ก�"�40&ก
�$� ,ก�%�-��'�($
�"         
�/0-
�"��&ก���(	(+,&ก
�$���'��	ก���&����,ก
��
&-�"�"ก
���ก)
�/0$�

(�
���	(Seel et al., 
2010)��5&"/5����
�"'���:��"
/-��'�($
�"�(���!�

����4ก���+,&���'�	�
&�(��'�(�
��
,&�/0
��
ก��
	�
กก
�����"���ก#
"$%�&'�(��ก)*�" !.3. 2000-2012 ��
/ 20 -��'�($
�"          
��&-��&�"�
�
&�/0 3.3 

%
�
*��� 3.3  %�#+/���*������*������2-�,�!����� �,H#+�!��,�!�
� 
� ��%/*/,5 %�#+/� �

�%=� ,�!���ก
�,�!���� 

Shiel(2000) WHIM Wessex Head Injury Matrix ก
�������
&ก
	 
Gill(2004) GCS Glasgow Coma Scale scores ก
�������
&ก
	 
Giacino(2004) CRS-R Coma Recovery Scale-Revised ก
�������
&ก
	 
Gill-Thwaites (2004) SMART Sensory Modality Assessment and 

Rehabilitation Technique 
ก
�������
&ก
	 

Gill-Thwaites (2004) WNSSP Western Neuro Sensory Stimulation Profile  ก
�������
&ก
	 
Fabregas(2004) BIS Bispectral index ก
�������$3) 
Wijdicks(2005) FOUR Full Outline of UnResponsiveness ก
�������
&ก
	 
Mackenzie (2006). PASWORD Putney Auditory Single Word Yes/No 

Assessment  
ก
�������
&ก
	 

Daveson (2007). MATLAS The Music Therapy Assessment Tool for Low 
Awareness Sates  

ก
�������
&ก
	 

Kutlay (2007). MEAMS Middlesex Elderly Assessment of Mental 
State  

ก
�������
&ก
	 

Giacino(2007) IQBA Individualized quantitative behavioral 
assessment 

ก
�������
&ก
	 

Giacino(2007) DOCS Disorders of Consciousness Scale ก
�������
&ก
	 
Gill(2007) SMS The simplified Motor Scale  ก
�������
&ก
	 
Gill(2007) AVPU Alert, responds to verbal stimuli, responds to 

Painful stimuli,Unresponds 
ก
�������
&ก
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Gill(2007) ACDU Alert, confused, Drowsy, Unresponds ก
�������
&ก
	 
Gonçalves(2008) CSPC Consciousness Scale for Palliative Care ก
�������
&ก
	 
Cavinato(2009) P300 ก
���"�4ก!�
!�

��&+,&!� 0"(highest 

amplitude) 
ก
�������$3) 

Bruno(2011) GLS Glasgow Liege Scale ก
�������
&ก
	 
Faugeras(2011) ERP ก
����� Event-related potentials  ก
�������$3) 
Xu(2011) CSI Cerebral state index  ก
�������$3) 

 

?�	-���($!� 0,&
 ,�/0�%��"ก
�'�($
�"�(���!�

����4ก���+,&���'��	
/!�

-�ก��
&
ก�"�"���"+,&
���+,&ก
�'�($
�" %��&!(-""ก
�'�($
�"-�(ก
����!(-""�/0-�ก��
&ก�" 
�.
�����"ก
�".
$�",�
	�($,/	�+,&-��'�($
�"�"�
�
&�/0 3.4 �(".
$�",$�/	&-��'�($
�"�/0
���ก#
"$%�&'�(��ก)*1���.
ก
�34ก)
$��
"�5" �40&�


�;,���
	?�		�,1����&�
�
&�/0 3.4 

 

%
�
*��� 3.4  ������*������2-�2�ก
�,�!�����!����#
�� ��4ก%�#��*� �,H#+�!��,�!�
����* 

"

�#������!ก
�2$��!��� 
Scale $�#��� "

�#�$�#��� Score range and Interpretative Guidelines 

WHIM Cognition,communication, 
social behaviour , visual 
awareness 

62  !(-""��
 0-62 !(-"" 
-!(-"" 0 �

	;4& no response 
-!(-"" 62 �

	;4& a rang of spontaneous 
and purposeful responses 

GCS Eye, verbal, motor 3 !(-""��
 3-15 
- Eye Opening(1-4)     - Verbal Activity(1-5) 
- Motor Activity (1-6) 

FOUR Eye, motor, brainstem, 
respiration 

4 !(-""��
 0-16 
-Eye response (0-4) 
- Motor response(0-4) 
- Brainstem reflexes(0-4) 
- Respiration (0-4) 

CRS-R Auditory,visual,motor,oral. 
communication,arousal 

6 !(-""��
 0-23 
-Auditory Function Scale (0-4) Visual 
Function Scale(0-5) Motor Function Scale    
(0-6) OROmotor/Verbal Function Scale (0-3) 
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Scale $�#��� "

�#�$�#��� Score range and Interpretative Guidelines 

   Communication Scale(0-3) Arousal Scale(0-3) 
SMART 5 sensory (Auditory, vision, 

tactile, olfactory, gustatory,)3 
function (wakefulness, 
motor, communication) 

5  1 = No response   
2 = reflex response  
3 = withdrawal response 
4 = Localizing response 
5= Differentiating response 

WNSSP Visual, tactile, olfactory, 
arousal/attention,  auditory, 
expressivecommunication 

5 !(-""��
 0-110 

PASWORD ก
�;

!.
;

$� 0,���,�
!�

�.
 !�

$+�
��!.
;


-�(ก
��,��",& 

20  !(-"" 0-20 
 
 

MATLAS $'�"ก
�'�($
�"����ก��
  14  !(-"" 0-45  
!(-"" 0 �

	;4&1
�
/ก
��,��",&  
!(-"" 45 �

	;4&ก
��,��",&,	�
&
/
�:��

	 

MEAMS Orientation,Name learning, 
Naming ,Comprehension, 
Remembering pictures, 
Arithmetic, Spatial 
construction , Fragmented 
letter perception , Unusual 
views, Usual views, Verbal 
fluency, Motor perseveration 

12 Orientation(0-5),Name learning(0-4),  
Naming (0-3),Comprehension(0-3),  
Remembering pictures(0-10), Arithmetic(0-3), 
Spatial construction(0-2) , Fragmented letter 
perception(0-4) , Unusual views(0-3),  
Usual views(0-3), Verbal fluency(0-10), 
Motor perseveration(0-5) 
!(-""��
 0-12 

SMS Responds 3 !(-"" 0-2 
- !(-"" 2  �.
�

!.
��0&1�� 
- !(-"" 1 ��
��.
-�"�&�/0$��� 
- !(-"" 0 %�ก-+" +
�"/$
 0,$����� ,
�,��",&"�,	 

AVPU Alert, responds to verbal 
stimuli, responds to Painful 
stimuli, Unresponds 

4 �(�:�(���!�

����4ก���+,&���'��	�/0'�($
�"1��
��&"/5  
A= Alert  
V = responds to verbal stimuli         
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Scale $�#��� "

�#�$�#��� Score range and Interpretative Guidelines 

   P = responds to Painful stimuli  
U = Unresponds 

ACDU Alert, confused, Drowsy, 
Unresponds 

3 �(�:�(���!�

����4ก���+,&���'��	�/0'�($
�"1��
��&"/5 
A = Alert             
C =  confused 
D =  Drowsy       
U =  Unresponds 

CSPC Response 6 !(-""��
1-6 !(-"" 
- Level 1 � 0"$,&, �:�"�
	- Levels 2, 3 and 4  
� 0"1
��/��,&ก�(�:�"���	$�/	&��& 
-Level 5 and 6 ก�(�:�"���	ก
��.
���$��� �� ,
ก�(�:�"-���1
��,��",& 

GLS Eye, verbal, motor, 
brainstem reflexes 

4 !(-""��
 0-20 

P300 ��"�4ก!�

��&+,&!� 0"
(highest amplitude) ���&
/
ก
�ก�(�:�" 

1 Grade 1 = Present  
Grade 2 = Absent 

BIS Bispectral index 1 !�
 BIS 0-100 
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กก
�����"���ก#
"$%�&'�(��ก)* ����

/ก
�'�($
�"$!� 0,&
 ,�/0�%�'�($
�"�(���
!�

����4ก���+,&���'��	�(��'�(�
��
,&���	ก
�34ก)
!:�7
�+,&$!� 0,&
 , ����
ก
�'�($
�"
!�

$�/0	&(Reliability) +,&$!� 0,&
 ,�(
/ก
�34ก)
���	ก
��
!�
Inter-rater reliability Test-retest 
reliability Rater agreement -�( Internal consistency �
ก�
�
&�/0 3.5 1��-��&��ก
�34ก)
ก
�
'�($
�"!�

$�/0	&(Reliability) +,&$!� 0,&
 ,�/0�%��"ก
�'�($
�"�(���!�

����4ก���+,&���'��	
�(��'�(�
��
,&�40&����
-��'�($
�" PASWORD CRS-R SMS FOUR WHIM SMART GCS 
CSPC MEAMS -�( GCS �"
��� Verbal -�( Total 
/!�

�,�!��,&+,&���'�($
�"(Inter-rater 
reliability) ,	���"�(����/;4&�/

ก(excellent agreement) -��
/$�/	&-��'�($
�" GCS -�( GCS �"
��� 
Motor -�( Eye �/0
/ Inter-rater reliability ,	���"�(���'
"ก�
&-�(ก
��
	&
"!�

�,�!��,&+,&
ก
�'�($
�"�5.
 (Test-retest reliability) +,&-��'�($
�" CRS-R SMART PASWORD -�( WHIM 
,	���"�(�����&;4&��&

ก ���"ก
��
 Rater agreement +,&-��'�($
�" FOUR ,	���"�(����/

ก
ก
�'�($
�"!�

�,�!��,&7
	�" (Internal consistency) ��-��'�($
�" CRS-R FOUR CSPC 
-�( MEAMS ,	���"�(����/;4&�/

ก 

%
�
*��� 3.6 ก
�,�!�����#
�%�*(Validity)��*���,�!�����!����#
�� ��4ก%�#��*� �,H#+�!��

,�!�
����* 
� ��%/*/,5 N Scale Stat Calc. Ref  

Std 1 

��

ก
�34ก1
 

Ref  

Std 2 

��

ก
�34ก1
 

�,���

ก
�34ก1
 

Giacino 

(2004) 

80 CRS-R rs CRS .97 

(P< 0.001) 

DRS -.90 

(P< 0.001) 

�/$	/0	
 

Gonçalves 

(2008) 

38 CSPC rs VAS  ก�:�
�/0 1 = 
0.94  

(P< 0.001) 

ก�:�
�/0 2 = 
0.95 
(P<0.001) 

GCS ก�:�
�/0 1 =  

-0.82  

(P< 0.001) 

ก�:�
�/0 2 = 

 -0.85 
(P<0.001) 

�/$	/0	
 

Schnakers 
(2008) 

43 BIS Correlation 
Coefficient 

CRS-R .57 GCS .60 '
"ก�
& 
 
 

Bruno 
(2011) 

176 FOUR rs GCS r=.81 
(P< 0.001) 

GLS r=.82 
(P< 0.001) 

�/$	/0	
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� ��%/*/,5 N Scale Stat Calc. Ref  

Std 1 

��

ก
�34ก1
 

Ref  

Std 2 

��

ก
�34ก1
 

�,���

ก
�34ก1
 

Daveson 
(2007) 

8 MATLAS r WHIM r=.84 
(P<0.005) 

SMART r=.968 
(P<0.01) 

�/$	/0	
 

Gill-
Thwaites 
(2004) 

60 SMART r Rancho 
ratings 

r = .474 WNSSP r = .696 '
"ก�
& 

Kutlay 
(2006) 

155 MEAMS rs FIM Admission 
=.571 
Discharge 
=.618 

- - '
"ก�
& 

���	�,:rs, Spearman rank correlation coefficient; r, Pearson product moment correlation coefficients 

�
ก�
�
&�/0 3.6 ก
�'�($
�"!�

��&(Validity) +,&-��'�($
�"�(���!�

����4ก���                                                                                                                                                     
+,&���'��	�(��'�(�
��
,& ���	ก
�34ก)
!�
��
'�(����*����
��"�*-��Spearman rank 
correlation coefficient?�	34ก)
�"-��'�($
�"�(���!�

����4ก���+,&���'��	�(��'�(�
��
,&
ก��-��'�($
�"�(���!�

����4ก����/0

��#
" ����
-��'�($
�" CRS-R CSPC -�(FOUR ก��
-��'�($
�"

��#
"
/!�

��
��"�*�(����/$	/0	
  ���"-��'�($
�" BIS -�( MEAMS ก��-��
'�($
�"

��#
"
/!�

��
��"�*�(���'
"ก�
& ",ก�
ก"/5	�&
/ก
�'�($
�"!�

��&
(Validity)���	ก
�34ก)
!�
��
'�(����*����
��"�*-��Pearson product moment correlation 
coefficients�
กก
�34ก)
����
-��'�($
�"MATLASก��-��'�($
�"

��#
"
/!�

��
��"�*
�(����/$	/0	
 ���"-��'�($
�" SMARTก��-��'�($
�"

��#
"
/!�

��
��"�*�(���'
"ก�
& 

%
�
*��� 3.7 %
�
*���*ก
��
�ก
�&( (Predict value) ��*���,�!�����
*�!��,�!�
����* 
� ��%/*/,5 ������*��� ��ก
�#�"�+ �,��� 

Fabregas (2004) BIS !�
 BISmax�/0
/!�
 52.2-69
/,.
"
��"ก
��.
"
	ก
�<��"! "
+,&ก�:�
���,	�
&�/0 Unconsciousness 7
	���&�	:�ก
����
	
�(&��!�

����4ก�" 24 %�0�?
&-�ก 
(!�
 Pk (SE) +,& BISmax = 0.96 (0.05); P<.005) 

�/ 

Wijdicks(2005) FOUR --��'�($
�" FOUR scale $��0
+45"�:ก 1 !(-"" ?,ก
� �/0
�($ก��,���
ก
��
	�"?�&�	
�
����&$��
ก�� 20% (in-
hospital mortality OR; 0.80 (0.72� 0.88))  
--��'�($
�" FOUR scale $��0
+45"�:ก 1 !(-"" ?,ก
� �/0
�($ก�� Poor outcome(Rankin 3-6) ���&$��
ก�� 16% 
(Poor outcome OR; 0.84(0.77� 0.92)) 

�/ 
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� ��%/*/,5 ������*��� ��ก
�#�"�+ �,��� 

Wolf(2007) FOUR - -��'�($
�" FOUR scale $��0
+45"�:ก 1 !(-"" 
?,ก
�  �/0�($ก��,���
ก
��
	�"?�&�	
�
����&$��
ก�� 
38% (In-hospital mortality OR,0.62; 95%CI, 0.51-0.75) 
- -��'�($
�" FOUR scale $��0
+45"�:ก 1 !(-"" ?,ก
��/0
�($ก�� Poor outcome(Rankin 3-6) ���&$��
ก�� 42% 

(Poor outcome OR, 0.58; 95% CI, 0.41-0.82) 

�/ 

Schnakers(2008) BIS !�
 higher BIS value 
/,.
"
��"ก
��.
"
	ก
�<��"�
	
7
	���& 1 '� +,&���'��	�(��'�(�
�,	�
&
/"�	�.
!��  
�
&�;��� (F=5.64; P=0.02) ?�	 

      - !�
 higher BIS value �/0
/!�
 78±16 
/,.
"
��"ก
�
�.
"
	 good recovery(GOS 3-5) 
     - !�
 higher BIS value �/0
/!�
 62±25 
/,.
"
��"ก
�
�.
"
	 bad recovery (GOS 1-2) 

�/ 

Eken(2009) FOUR - AUC value �.
"
	,���
ก
��
	�" 3 $� ," $��
ก�� 0.776 
(P=0.0001 -�( 95%CI:0.709-0.834) 
- AUC value �.
"
	,���
ก
��
	�"?�&�	
�
�$��
ก�� 
0.788 (P=0.0001 -�( 95%CI: 0.722-0.844) 
- AUC value �.
"
	,���
ก
�$ก�� poor outcome (MRS:3-
6) $��
ก�� 0.751 (P=0.0001 -�( 95%CI: 0.682-0.812) 

�/ 

Cavinato(2009) P300 --��'�($
�" P300 
/,.
"
��"ก
��.
"
	 Conscious 
recovery +,&���'��	 VS ����
 OR, 34.3 (95%CI: 2.6 � 
5.714) -�(
/ AUC value  = 0.94±0.06 

�/ 

Iyer(2009) FOUR - -��'�($
�" FOUR Scale $��0
+45"�:ก 1 !(-""  ?,ก
�
�/0�($ก��,���
ก
��
	�"?�&�	
�
�$��
ก�� 25% 

(In-hospital mortality OR, 0.75(95%CI: 0.68-0.84) ) 
- -��'�($
�" FOUR Scale $��0
+45"�:ก 1 !(-""  ?,ก
� 
�/0�($ก�� poor outcome (MRS:3-6) ���&$��
ก�� 18%    
(poor outcome (MRS:3-6) OR, 0.82(95%CI: 0.74-0.93)  

�/ 

Fischer(2010) FOUR - -��'�($
�" FOUR -�( GCS 
/,.
"
��"ก
��.
"
	
,���
ก
��
	�" 28 ��" 1
�-�ก��
&ก�",	�
&
/"�	�.
!��
�
&�;���(P< .001) ?�	-��'�($
�" GCS 
/!�
 AUC 
Value $��
ก�� 0.78, 95% CI 0.68-0.87 
/ -��'�($
�" 
FOUR!�
 AUC Value $��
ก�� 0.79, 95% CI 0.69-0.89 

�/ 
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� ��%/*/,5 ������*��� ��ก
�#�"�+ �,��� 

Boccagni(2011) Standard 
EEG 

-  ก
�'�($
�"���	ก
���"�4ก EEG �


�;�.
"
	ก
�
<��"�
	+,& Level of Cognitive functioning �"���'��	 
Cerebral anoxia 1��,	�
&
/"�	�.
!���
&�;��� (P< .05) 

�/ 

Bruno(2011) FOUR -  -��'�($
�" FOUR  GCS -�( GLS ����

/,.
"
��"
ก
��.
"
	 poor outcome(GOS ≤  3) -�ก��
&ก�",	�
&1
�

/"�	�.
!���
&�;��� (P = 0.53) 

�/ 

Kung(2011) GCS --��'�($
�" The GCS (E+M+V) 
/ AUC Value 
$��
ก��0.885 ���" AUC Value +,&
��� E+V , M+V -�( 
M  
/!�
$��
ก�� 0.904, 0.903 -�( 0.900 �

�.
��� �
ก
����&ก��
��($��"1��
�����
&�+,& GCS 
/,.
"
��"ก
�
�.
"
	,���
ก
��
	1���"�(�����& 

�/ 

Xu(2011) CSI - ก
���"�4ก CSI �"%�0�?
&-�ก +,&ก
�$+�
���ก
���ก)

�" ICU ����
 CSI �($��0
+45",	�
&
/"�	�.
!���
&�;��� 
(P< 0.05) -���"%�0�?
&�/0 2 � 6 1
�
/"�	�.
!���
&�;��� 
(P>0.05)  �
กก
�'�($
�"!�
 Pk (SE) +,&�"%�0�?
&-�ก 
$��
ก�� 0.94(0.06) 

�/ 

",ก�
ก"/5�"ก
�34ก)
-��'�($
�"�(���!�

����4ก���+,&���'��	�/0
/!�

$�/0	&
(Reliability) -�(!�

��&(Validity)-���"�5"�"ก
�����"����ก��
	�&����

/&
"����	�"�
&
$� 0,&
/ก
�-��&��ก
�34ก)
;4&!�

�


�;�"ก
�!
�ก
��*(Predict value) +,&$!� 0,&
 ,�/0�%��"
ก
�'�($
�"+,&���'��	�(��'�(�
��
,& ��&-��&�"�
�
&�/0 3.7 ?�	
/ก
��.
"
	,���
ก
��
	
�"?�&�	
�
�(In-hospital death),���
!�

��ก
� ,���
ก
�$�/	%/����" 3 $� ,"(3-month mortility) 
-�(ก
��.
"
	ก
�<��"�
	(Predictive recovery) $'�"��"$
 0,$�
��
���
-��'�($
�"��
/!�

$�/0	&
(Reliability) !�

��&(Validity)-�(!�

�


�;�"ก
�!
�ก
��*(Predict value) ,	���"�(����/0�/
-���"�5" ก
�$� ,ก$!� 0,&
 ,�/0�%��"ก
�'�($
�"�(���!�

����4ก���+,&���'��	�(��'�(�
��
,&�/0
$�

(�
ก�����'��	�"�(	(ก
�$���'��	��
&� 	�&��,&
/ก
����
��
+�,�/-�(+�,�.
ก���"ก
��%�-��
'�($
�"�(���!�

����4ก���+,&���'��	�(��'�(�
��
,&,/ก���	 ��5&"/5���34ก)
1�������
-�(
��"�4ก$� 0,���&�
	��,ก
��.
!�

$+�
��-�(�


�;".
1''�(	:ก�*�%�1�����&?�	,���
	�"���"+,&
�
�
&$'�/	�$�/	�+�,�/-�(+�,�.
ก��+,&-��'�($
�"�(���!�

����4ก���+,&���'��	�
&�(��
'�(�
��
,& �40&'�(ก,�1'���	-��'�($
�" GCS FOUR CSPC CRS-R WHIM SMS BIS CSI 
MATLAS -�( MEAMS ��&-��&�"�
�
&�/0 3.8 
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%
�
*��� 3.8 %
�
*���*�������!���"

ก��2�ก
�2-����,�!�����!����#
�� ��4ก%�#��*� �,H#+

�!��,�!�
����* 

Scale ����� ���"

ก�� 

GCS - �����ก-�����
	 
/ก
�".
1'�%��"
ก
�'�������"�:ก�"��	&
" �.
����
�	 
 � 
 � �� % 
 %/ ��: ก ! "  ก 
 �� %�
$!� 0,&
 ,"/51��
/ก
�$�/	"ก
��,"
-�(ก
���ก�%��"���ก�����(���
'����
��/ 

- ก
�'�($
�"
���+,& verbal  score �"���'��	
�/0�����,%��	�
	��(Wolf et al., 2007; Eken 
et al., 2009) 
-���'�($
�"��
&ก�"
/�(���ก
�ก�(�:�"���'��	�/0
-�ก��
&ก�" �.
���!(-""��
+,& GCS 
$'�/0	"-'�&1�� (Holdgate, Ching, & 
Angonese, 2006) 
-1
��


�;�%�'�($
�"�"���'��	�/01�����	

�(&��!�

����4ก$�/	&$��ก"�,	 $" 0,&�
ก
/     
����,ก
�'�($
�" eye opening -�( motor 
response (Iyer et al., 2009) 

FOUR -�


�;�.
-"กก�:�
���'��	�/0
/ 
Uncal herniation, lock-in syndrome  
-�( ก�:�
���'��	�/0,	���"�(	( 
vegetative state �(	(-�ก(Wolf, 
Wijdicks, Bamlet, & McClelland, 
2007) 
-�


�;�%�'�($
�"�"���'��	�/0
1 �� �� � 	 
 � ( &� � ! � 
 
 ��� �4 ก $ �/ 	 &
$��ก"�,	 $" 0,&�
ก1
�
/����, ก
�
'�($
�" brainstem reflex -�( 
respiration (Iyer et al., 2009) 
-� 
 
 
 � ; � %� ' � ( $ 
� " � " ��� '� � 	 
unconsciousness �/0�����,%��	�
	�� 
(Kevricet al., 2011) 
 

- 1
��


�;'�($
�"�"���'��	�/0
/ visual 
fixation  
-1
��


�;�%�'�($
�"�"���'��	�/01�����	

�(&��!�

����4ก(Wolf et al., 2007) 
- �"ก
�'�($
�"
���+,& respiration �"ก�:�

���'��	�(��'�(�
��
,&�/0
/7
�( acute 
pulmonary disease ,
��.
�����'-��         
ก
��
	�����'ก��1' �.
���$'�",:'���!�"
ก
�'�($
�"
��� respiration 1��(Wijdicks et 
al.,2005) 
-�"
���+,& brainstem reflexes -�(
repiratory pattern 
/ AUC value �/0�0.
ก��

���
+,& eye -�( motor  (Eken et al., 2009) 
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Scale ����� ���"

ก�� 

CSPC - $" 5,�
$+�
��&�
	-�(�%��(	($��

��5" (Gonçalveset al., 2008) 

- 1
��


�;'�($
�"�"���'��	�/0
/!�


���'ก��+,&ก
�1��	�"-�(ก
�
,&$��"1��
(major impairmentof senses) (Gonçalveset 
al., 2008) 

CRS-R - �


�;�%�'�($
�"�"ก�:�
���'��	
�/0
/ neuropsychological deficit $%�" 
��� '� � 	 �/0 �� � $ �/ 	 ก 
 � �� � �� 
 �� �
(agnosia) +
�!�

�


�;�"ก
�
�����"��(abulia)���'��	�/0���$�/	
!�

�.
-�(!�

�"�� $'�"��"
(Løvstad et al., 2010) 

- $'�"-��'�($
�"�/0��,&,
3�	!�

$+�
��
+,&���'��	 �4&1
��


�;�%�1���"ก�:�
���'��	
�/0
/!�

���'ก���"!�

$+�
�"��
"7
)
 
$%�"���'��	 aphasia (Løvstad et al., 2010) 

WHIM -�


�;'�($
�"1��&�
	?�	��&$ก�
�
กก
�'������ก������'�(�.
��"+,&
���'��	(Shile et al., 2000) 

-1
��


�;�%�'�($
�"�"���'��	�/0
/!�


���'ก��+,&ก
����-�(ก
�� 0,�
� (Speech 
and language function)(Shile et al., 2000) 

SMS - subscale 
/�.
"�""�,	�.
���
�


�;���.
 subscale 1��&�
	(Gill, 
Martens, Lynch, Salih, & Green, 
2007) 

- 1
��


�;�%�'�($
�"�"���'��	�/01�����	

�(&��!�

����4ก (hypnotic and paralytic 
drugs) (Gill et al., 2007) 

BIS --��	*-�(�	
�
��


�;�%�!�
 
BIS value  �"ก
���"��9�	-�(ก
�
�.
"
	ก
�<��"�
	7
	���&ก
� 

- ,:'ก��*ก
��.
 EEG monitor 
/�.
"�"
�.
ก�� -�(�"?�&�	
�
��
&-��&	�&+
�
-!�",:'ก��* 

BIS 
(��,) 

$���'��	 1 '��"ก�:�
���'��	�
�$���
3/�)(�:"-�& (severely brain injury 
patients) 1�� (Schnakers, Ledoux et 
al., 2008) 
- $'�"ก
�'�($
�"���'��	-�� non-
invasive (Ebtehaj, Yaqubi, 
Seddighi, & Yazdi, 2012) 

- �"ก�:�
���'��	 traumatic brain �/0
/�
,&
���" frontal lobe ;�ก�.
�
	�.
���1
��


�;
'�($
�"!�
 BIS value 1�� -�(
/����, 
function neuronal integrity �
ก�
,&���"
, 0"� ,/ก���	  (Schnakers, Ledoux et al., 
2008) 
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Scale ����� ���"

ก�� 
CSI - �


�;�%��"ก
�'�($
�"���'��	�/0

1�����ก
���
����
,&�/0	�&!&
/�����
+,&	
�
���(Xu, Lei, & Zhou, 
2011) 

- ���'�($
�"�.
$'�"��,&
/!�

$%/0	�%
�-�(
1�����ก
���ก����"ก
�'�($
�"-�(,�
"!�
�/0
�


�;,�
"1���
กก
�'�($
�"!� 0"1<<�

�
,& $%�" Bispectral index(BIS)  
The Narcotrend The SNAP index  CSI  
$'�"��" (Xu et al., 2011) 

PASWORD - �


�;�%�'�($
�"ก
��%�7
)

$� 5,&��"�"���'��	�/0
/!�

���'ก��
�
&�(��'�(�
� (neurological 
impairment) (MacKenzie, Gale & 
Munday, 2006) 

-���'�($
�"��,&
/�
��;"(�"ก
��%�-��
'�($
�" PASWORD ?�	'�(ก,����	
�/ 
 � � � 
 + 
 �� % 
 %/ � �/0 
/ ' � ( � � ก 
 � �* 
(MacKenzie, Gale & Munday, 2006) 

MATLAS -�


�;�%�'�($
�"���'��	 Low 
awareness state�"�(	(<��"<�
(Daveson, Magee, Crewe, 
Beaumont, & Kenealy, 2007) 

- ����%�-��'�($
�" MATLAS ��,&
/!�


$%/0	�%
���
" Music therapist -�(
/��
�
+
��%
%/�, 0"���
���	(Daveson et al., 
2007b) 

MEAMS - �


�;�%�'�($
�"1���"���'��	�/0
1������
�$����/03/�)(���
ก��
/
!�

���'ก���
&��
"��
&ก
	 
(physical) -�(ก
����!��(cognitive) 
(Kutlay, Küçükdeveci, Elhan, 
Yavuzer, & Tennant, 2007) 

- ���'�($
�"��,&
/!�

$+�
���"���/ก
�
'�($
�"+�,	�,	+,&-��'�($
�",	�
&%��$�"
(Kutlay, Küçükdeveci, Elhan, Yavuzer, & 
Tennant, 2007) 
 

 
+�,��:'�
กก
�����"����ก��
�/0$ก/0	�+�,&ก��ก
��%�$!� 0,&
 ,�/0�


�;'�($
�"

�(���!�

����4ก���+,&���'��	�(��'�(�
��
,& ����
�


�;$� ,ก�%�-��'�($
�"�(���!�


����4ก����/0$�

(�
ก��ก�:�
���'��	�"�(	(9:ก$9�" �(	(�(���
&ก
���
��� �(	(<��"<� �(	(MCS 
�(	(VS �(	( Coma -�(�(	(�
,&�
	 "�5"�


�;-��&��&�
�
&�/0 3.9 
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�������� 3.9 �
����������������ก��������������
��������ก��� ��!���"�#������������������#� 

ก���$%��"�#����&��ก�� 

�
�������� ��#�ก���$%��"�# / setting 
��ก���� / 

Emergency 
Room 

�%&'
��ก��
�
����/ 

Operation 
Room 

-./�-0/ 
Rehabilitation 

MCS / 
 -  

VS/ 
- 

Coma / 
Intensive 
Care Unit 

Brain death / 
Intensive 
Care Unit 

GCS √ - - - - - - 
SMS √ - - - - - - 

CRS-R √ - √ √ - - - 
FOUR √ - - - - √ - 

BIS - √ - √ - √ √ 

CSI - √ - - - - - 
ERP - - - - - √ - 

CSPC - - √ - - - - 
WHIM - -- √ √ - - - 

MATLAS - - √ - - - - 
PASWORD - - √ - - - - 

MEAMS - - √ - - - - 
SMART - - √ √ - - - 

P300 - - √ - √ - - 
EEG Score - - √ √ - - - 

 
I�ก�����JKL 3.9 I%OP'
��Q�RL���R�JKLSTUS�ก��V�%�����%��PQ'���0U�WกX���0UVY'Z��[� 

\�
�%�Q�RL���R������]��R�กSTUS�ก���I^PVY'Z�%Z%�
��_ `�U ]U��KQ'���&��%��ก�Pก��
��0UVY'Z     
S��%Z%��[�_  
�ZS�ก���I^PVY'Z�%Z%��ก���� �����]��R�กSTU�Q�RL���R� GCS SMS CRS-R \�% 
FOUR �%Z%�%&'
���
���������]��R�กSTU�Q�RL���R� BIS \�% CSI  �%Z%-./�-0�����]��R�กSTU
�Q�RL���R� WHIM CSPC CRS-R MATLAS PASWORD MEAMS SMART P300 \�% EEG score
�%Z% MCS �����]��R�กSTU�Q�RL���R� CRS-R BIS WHIM SMART \�% EEG Score �%Z% VS 
�����]STU�Q�RL���R� P300 �%Z% Coma �����]��R�กSTU�Q�RL���R� FOUR BIS \�% ERP �%Z% Brain 
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death �����]STU�Q�RL���R� BIS J�[��K[ก^Q'�Q���W�]W�XU��K\�%XU�I��ก��X���Q�RL���R�JKLSTUS�ก��V�%���� 
�%��PQ'���0U�Wก��'X���0UVY'ZJKL��R�ก��STU�U'Z'
��KQ'���&��%���OKZ�S� 
 

3.4   ��/���0� (Recommendations) 
         I�กก���RPQU�\�%����Q��%&�&��กf���T��V�%I�กg�  �0UhWกg������]���V�Vi�
XU�\�%����กKLZ'XU��ก�Pก��STU\PPV�%�����%��PQ'���0U�Wก��'X���0UVY'Z�%PPV�%��J����
�Z    
�0UV�%���������]��R�กSTU\PPV�%�����%��PQ'���0U�Wก��'JKL�&��%��ก�Pก��
��0UVY'Z`�U S�ก�����`V
V�%Z�ก��STUก�Pก��
��0UVY'Z�KXU�\�%�������K[ 

3.4.1 Q'��Kก����'I��PQ��k�OX��\PPV�%�����%��PQ'���0U�Wก��'X���0UVY'Zก
��
���`VSTUI���ก�Pก��
��0UVY'ZS��%Z%�
��_ 

 - ก��&�Q'�����(Validity): Q'�����J���U��
Q����U����R[�&� 
��'I��PQ'���Vi�V���Z(face validity) Q'������T��
Q����U��(construct validity) Q'��������
�k�O(concurrent validity) Q'����������R[�&�(content validity)Q'������T��OZ�ก��� (predictive 
validity) �Vi��U� 

 - ก��&�Q'���JKLZ�(Reliability): &�Q'���JKLZ�X���0U����ก���กก'
� 1 Q�
(Inter-rater Reliability) ก��J���Po[��(Test-Retest Reliability) \�%Q'�����Q�U��k�ZS� 
(Internal Consistency) �Vi��U� 

 - �Kก�����`V�V�KZP�JKZPก�P�Q�RL���R�JKL�Vi�����f��JKL�KQ��k�O 
 - ก��V�%��������Op�JKLSTU���&��Pก��J����Z �T
� �����ก����Z            
S�
��OZ�P�� (In-hospital death) �����ก����KZTK'��S� 3 ��R�� (3- month mortility) ก��J����Z          
ก��-./�&�Z (Predictive recovery) �����Q'��O�ก�� (�T
� ก��V�%�����U'Z Glasgow Outcome Scale 
(GOS) ก��V�%���� Disability Rating Scale(DRS) �Vi��U� 

3.4.2 Q���W�]W�XU��K\�%XU�I��ก��X��ก�����`VSTUI��� �����]�p�P�Z`�U����K[ 
- The Glasgow coma scale (GCS) `�
�����]V�%��������X�� verbal  

score S��0UVY'ZJKLS�
J
�T
'Z&�ZSI (Wolf et al., 2007; Eken et al., 2009) �0UV�%����JKL�
��ก���K�%��P
ก��ก�%��U��0UVY'ZJKL\�ก�
��ก�� J��S&UQ%\���'�X�� GCS �V�KLZ�\V��`�U (Holdgate et al., 2006) 
`�
�����]STUV�%����S��0UVY'ZJKL`�U��PZ��%��PQ'���0U�Wก�OKZ���^ก�U�Z ��RL��I�ก�K���
�ก��V�%���� 
eye opening \�% motor response (Iyer et al., 2009) 

- The FOUR (Full Outline of UnResponsiveness) �����]I��\�กก��
�
�0UVY'ZJKL�K Uncal herniation, lock-in syndrome \�% ก��
��0UVY'ZJKL�Z0
S��%Z% vegetative state 
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�(	(-�ก (Wolf et al., 2007) -�(�


�;�%�'�($
�"�"���'��	�/01�����	
�(&��!�

����4ก             
$�/	&$��ก"�,	 (Mild sedative)$" 0,&�
ก1
�
/����,ก
�'�($
�" brainstem reflex -�( respiration 
(Iyer et al., 2009) �


�;�%�'�($
�"�"���'��	 unconsciousness �/0�����,%��	�
	�� (Kevric et al., 
2011) -��
/+�,�.
ก��! ,1
��


�;'�($
�"�"���'��	�/0
/ visual fixation -�(���'��	�/01�����	
�(&��
!�

����4ก (Wolf et al., 2007)���"�"ก
�'�($
�"
���+,& respiration �"ก�:�
���'��	�(��'�(�
�
�
,&�/0
/7
�( acute pulmonary disease ,
��.
�����'-��ก
��
	�����'ก��1' �.
���$'�",:'���!
�"ก
�'�($
�"
��� respiration 1��(Wijdicks et al., 2005) -�(�"
���+,& brainstem reflexes -�( 
respiratory pattern 
/ AUC value �/0�0.
ก��

���+,& eye -�( motor (Eken et al., 2009) 

- Consciousness Scale for Palliative Care (CSPC) 
/+�,�/! ,$" 5,�
+,&
-��'�($
�"$+�
��&�
	-�(�%��(	($��
"�,	(Gonçalveset al., 2008) -��
/+�,�.
ก��! ,1
��


�;
'�($
�"�"���'��	�/0
/!�

���'ก��+,&ก
�1��	�"-�(ก
�
,&$��"(major impairmentof senses) 
(Gonçalves et al., 2008) 

- Wessex Head Injury Matrix (WHIM) �


�;'�($
�"1��&�
	?�	
��&$ก��
กก
�'������ก������'�(�.
��"+,&���'��	(Shile et al., 2000)-��1
��


�;�%�'�($
�"�"
���'��	�/0
/!�

���'ก��+,&ก
����-�(ก
�� 0,�
�(Speech and language function)(Shile et al., 
2000) 

- The Simplified Motor Scale (SMS) +�,�/! ,
/ subscale �.
"�""�,	 
�


�; ���.
1��&�
	 -��1
��


�;�%�'�($
�"�"���'��	�/01�����	
�(&��!�

����4ก (hypnotic and 
paralytic drugs) (Gill et al., 2007) 

- Bispectral index (BIS)+�,�/! ,-��	*-�(�	
�
��


�;�%�!�
 BIS 
value  �"ก
���"��9�	-�(ก
��.
"
	ก
�<��"�
	7
	���&ก
�$���'��	 1 '��"ก�:�
���'��	�
�$���3/�)(
�:"-�& (severely brain injury patients) 1�� (Schnakers et al., 2008)-�($'�"ก
�'�($
�"���'��	-�� 
noninvasive (Ebtehajet al., 2012)-��	�&
/+�,�.
ก���"?�&�	
�
��
&-��&	�&+
�-!�",:'ก��*      
ก
��.
 EEG monitor �� ,
/�.
"�"�.
ก��  ",ก�
ก"/5�"ก�:�
���'��	 traumatic brain �/0
/�
,&���" 
frontal lobe ;�ก�.
�
	�.
���1
��


�;'�($
�"!�
 BIS value  1�� -�(
/����, function neuronal 
integrity �
ก�
,&���", 0"�,/ก���	 (Schnakers et al., 2008) 

- Cerebral state index (CSI)+�,�/! ,�


�;�%��"ก
�'�($
�"���'��	�/0
1�����ก
���
����
,&�/0	�&!&
/�����+,&	
�
���,	�� �40&�"ก�:�
���'��	 Unconsciousness "�5"�.
���
�


�;�.
"
	ก
�<��"���1��  -����5&"/5ก�	�&
/+�,�.
ก���"���"+,&���'�($
�"�40&�.
$'�"��,&
/            
!�

$%/0	�%
�-�(1�����ก
���ก����"ก
�'�($
�"-�(,�
"!�
�/0�


�;,�
"1���
กก
�'�($
�"
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!� 0"1<<�
�
,& $%�" Bispectral index(BIS) The Narcotrend The SNAP index  CSI  $'�"��"(Xu et 
al., 2011) 

- The Music Therapy Assessment Tool for Low Awareness Sates 
(MATLAS) +�,�/! , �


�;�%�'�($
�"���'��	 Low awareness state�"�(	(<��"<�-������/0�


�;�%�
-��'�($
�" MATLAS1���/"�5" ��,&
/!�

$%/0	�%
���
" Music therapist -�(
/���
+
��%
%/�
, 0"���
���	 (Daveson et al., 2007) 

- Middlesex Elderly Assessment of Mental State (MEAMS) +�,�/! ,
�


�;�%�'�($
�"1���"���'��	�/01������
�$����/03/�)(���
ก��
/!�

���'ก���
&��
"��
&ก
	-�(
ก
����!�� (cognitive) (Kutlayet al., 2007) 
/+�,�.
ก��?�	���'�($
�"��,&
/!�

$+�
���"���/              
ก
�'�($
�"+�,	�,	+,&-��'�($
�",	�
&%��$�"(Kutlay, Küçükdeveci, Elhan, Yavuzer, & 
Tennant, 2007) 

3.4.3 
/ก
�'�(%:
".
 $�",��ก
������,�!:�7
�+,&$!� 0,&
 ,�/0 �%��"              
ก
�'�($
�"�(���!�

����4ก���+,&���'��	�(��'�(�
��
,&��,�:!�
ก��/0$ก/0	�+�,&�����
�-�(
$+�
����&ก�"-���ก�,"
/ก
�".
1'�%�!��
/ก
��
!�

$�/0	&(Reliability) -�(!�

��&(Validity) 
+,&$!� 0,&
 ,  

3.4.4  ก
�$��/	
!�

���,
+,&����%�-��'�($
�" ���	ก
����,��
 �
���+�5"�,"
ก
�'�($
�"���'��	�(��'�(�
��"�(	(��
&� �� ,����.
�/�/?,$� 0,�,"�
������ก��ก�:�
����%�     
-��'�($
�"���
ก��ก
�����.
!��
 ,+�5"�,"ก
�'�($
�"�(���!�

����4ก���+,&���'��	�(��'�(�
�
�
,& 

3.4.5 ���'�(%:
'�($
�"������*�"ก
�".
-��'�($
�"�(���!�

����4ก���+,&���'��	
�(��'�(�
��
,&�"�(	(��
&� ��5&�(	(��5"-�(�(	(	
� $� 0,���
/ก
����"
'���'�:&ก
���-�
���'��	�(��'�(�
��
,&���
/!:�7
�

ก�/0�:� 
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����� 4 

��	
ก��
�ก��������������� 

 

 

4.1 ��	

��������ก���ก������� �!��"�� 
����� ���ก��� (Consciousness)+��,-�� �.��ก����/�0�1����ก����2� �������2����

����30���4����5�0���4�-��ก��ก��������������6ก��2��ก����2� ��ก34��7� 5�0����ก�24��, 2 �
��
/60�9���:4���67 1. ก���=0���� (Arousal or Alertness) 2. ก�����+��ก� � (Awareness or Cognition) ��E�
F������� cognitive ��� affective mental functions (Woodward et al., 2011)
4,ก��2��ก��
��2� �.�,N�������7��ก34O�กก��/60����14���2ก��ก������(imput) O�ก multiple pathways /9�N+�
�����ก34ก�����60,��������ก��
��5��������/�����
�� Medulla oblongata 2�3��� brainstem 
�ก34ก��2��ก��F
�� pons ��� midbrain /60��6,ก�
� The Raticular activating system (RAS) O��
�
��::��1�,�� Thalamus ก
��/60O��
�ก���������/1�,�� cerebral cortex ����9�4�2 /�7��67ก���ก34 
RAS �6ก��ก��O�,����, 
N�2�3��� brainstem ��� cerebral cortex 
4,��22��2���ก��/9�����67O�
�ก34N� central nervous system (Hickey, 2009; Woodward et al., 2011)���-������14���2������,ก]
O�/9�N+��6ก���
���::����7����60,�����1������ก34��4�2����� ���ก���/60���60,�����1�14�5�0�ก��
�4��+�=�ก�����60,����������4�2����� ���ก����6���+���ก34O�กก���6��,
��+�=��ก34O�ก 
Metabolic disorders 2�3��� cerebral hemisphere +�=� RAS 4��,�+���67ก�����60,��������      
��4�2����� ���ก��� O��+��,-��ก���4�����ก���=0����+�=�ก�����60,��������^_�3ก���            
5�0������-�ก34��7�14��,
��N4�,
��+��0�+�=��ก34��7��
��ก��  

��4�2����� ���ก��� (level of consciousness)��E����ก`ก����/60�6F ���NO��ก�������
��2���,�a 5�0���E��30�/605�25��� �6�9�-����ก��,-�����ก9���34 ก����2������b���c��3/60�ก34��7� 
/�7��67����� ���ก����������,���7��ก34��7�O�กก��2��ก���
����� �.�,N����� /9�N+��6ก����0�ก��
����6ก������F�N������ /�7��67�����-���Oก�����60,�����1�O�ก�ก�314�O�กก�������3�
��4�2����� ���ก���/60�ก34O�กก��2��ก��/9�+���/60������ก��.�,N� ��
ก�������3�����5�25���
�����4�2����� ���ก�����7���E��30�/60/��/�,�����������,����c9���:�d^��4�����22�����/    
5�0��3b6ก�������3���4�2����� ���ก����9�+��2ก��
�F ��e�,/60�6�f:+�/����22�����/���������7��6
ก��Nc������ก�
� 30 �aO���-���fOO�2��(Woodward et al., 2011 ) ��4�2����� ���ก���1�
�����-
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����ก�14�
4,��� O9���E������6ก�������3��.�^���F ��e�,
4,����ก�O�ก^_�3ก��� � =̂0�N+��ก34
��������NON���4�2����� ���ก������F ��e�,14�������������E�O�3� ^_�3ก���/60��4���ก���
��4�2����� ���ก����6+��,�
������ก34O�ก+��,���+�� �c
� ก��14���2,�����2����� ���ก ������3
����F34�ก�3���ก����2� ������ ���ก +�=�ก����2����ก��ก������/601�
��/60  

��=0��O�ก����5�25������^_�3ก���/60��4���ก�����4�2����� ���ก��� ก�������3�
��4�2����� ���ก������F ��e�,ก��
�
���
��i 
4,�d^��N�F ��e�,��22�����/����O����E�ก3Oก���
/60����Nc������ � ���������- ���/�ก���d^��O��O������3�14��,
��- ก���� ��
�,9� 5�0�N�F ��e�,
��22�����/����2����,/60�6ก���O]2�e�,/60���������.����/�ก5���/��4����
��ก�,+�=�ก��
14���2ก����ก��/60�6F��
���4�2����� ���ก����c
�ก��Nc�,� Barbiturates +�=�ก��14���2,�����2
����� ���ก .���ก���F�F��:��+��F34�ก�3ก���34�����^�34+�=�N�F ��e�,/60N�
/
�c
�,+�,NO 5�0�
O��
�F��
�������
����N�ก�������3���4�2����� ���ก������F ��e�,/60�/�O�3�(Ebtehaj, Yaqubi, 
Seddighi, & Yazdi, 2012)4����7�N���ก�����.�^ O��14��6ก���34����3b6ก�������3���4�2����
� ���ก������F ��e�, 
4,Nc����=0���=�+�=��3b6ก���
��i ����6ก�� �̂q�� � =̂0�N+��ก34������
����N�
ก�������3��,
���
���=0�� 
 4����7�F ���ก��14�/9�ก��/2/������ก�������3�����+����=0���=�/60�6�����ก60,�����
ก�2ก��
�F ��e�,��22�����/���� �,
����E���22� =̂0�/60O������-�9�F�ก���3�����+��� �̂q��

��������������/��N�ก�������3���4�2����� ���ก������F ��e�,��22�����/����/60�6����
�/60,���������
�,9��
�1� 
 F ���ก��14�/9�ก���=2������� �+��กr���c3����O�ก��O�กr������ ��3��]�/���3ก�� ���
�+��3/,���,�+34� ���ก�24��, CINAHL, ScienceDirect, OVID, PubMed, SpringerLink���
BMJ Journals /6014���2ก���6 3̂� �̂��+�
�� �.�. 2000 { 2012 /60�F,�^�
4��,.������ก_��/
���7� 
4,
Nc��9��=2��� �=� Consciousness level scale, Neurological diseases, Glasgow Coma Scale, 
Consciousness Disorders, Assessment of consciousness, Behavioral assessment, Neurologic 
Examination, Cognitive function, Assessment tool AND neurorehabilitation, Conscious level 
AND vegetative state, Cognitive function AND vegetative state, coma scale AND intensive care 
unit AND validity , coma scale AND intensive care unit AND validation14�+��กr���c3����O�ก��
/�7�+�4 32 ��=0�� �9�����2������14��������������-��������/60ก9�+�4 4���67 

1. ���=0���=�/60�����-�����3���4�2����� ���ก������F ��e�,��22�����/����/60�6
���.�^ 
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O�กก��/2/��+��กr���c3����O�ก�� ^2�
��6ก�������3�������
�������         
�����
��c=0�-=�������=0���=�/60Nc�N�ก�������3���4�2����� ���ก������F ��e�,��22�����/����
4��,ก����ก�����.�^������=0���=�^2�
�ก�������3������/60,�(Reliability) ������=0���=�O��6
ก����ก��4��,ก��+��
� Inter-rater reliability Test-retest reliability ���Internal consistency 5�0�O�ก
ก����,���F�ก����ก��O�^2�
��22�����3� PASWORD CRS-R SMS FOUR WHIM SMART 
GCS CSPC MEAMS ��� GCS N��3�3Verbal ��� Total �6������4��������F ������3�(Inter-
rater reliability)�, 
N���4�246-��46��ก(excellent agreement) ��
�6� 6̂,��22�����3�GCS��� GCS 
N��3�3 Motor ���Eye/60�6 Inter-rater reliability �, 
N���4�2���ก������ก����,���                
������4��������ก�������3�579� (Test-retest reliability) ����22�����3� CRS-R SMART 
PASWORD ��� WHIM �, 
N���4�2� �-��� ���ก �
��ก��+� Rater agreement ����22�����3� 
FOUR �, 
N���4�246��กก�������3�������4�����.�,N� (Internal consistency)  ^2�22�����3� 
CRS-R FOUR CSPC ��� MEAMS �, 
N���4�246-��46��ก 

��กO�ก�67�6ก�������3��������(Validity) ����22�����3���4�2����� ���ก���                                                                                              
���F ��e�,��22�����/���� 4��,ก����ก���
��������3/b��+��� �̂�b��22Spearman rank 
correlation coefficient
4,��ก��N��22�����3���4�2����� ���ก������F ��e�,��22�����/����
ก�2�22�����3���4�2����� ���ก���/60����r�� ^2�
��22�����3� CRS-R CSPC ���FOUR ก�2
�22�����3�����r���6������� �̂�b���4�246�,60,�  �
���22�����3� BIS ��� MEAMS ก�2�22
�����3�����r���6������� �̂�b���4�2���ก��� ��กO�ก�67,���6ก�������3��������
(Validity)4��,ก����ก���
��������3/b��+��� �̂�b��22Pearson product moment correlation 
coefficientsO�กก����ก��^2�
��22�����3�MATLASก�2�22�����3�����r���6������� �̂�b�
��4�246�,60,� �
���22�����3� SMARTก�2�22�����3�����r���6������� �̂�b���4�2���ก��� 

2.  �������O�กก��/2/������ก���/60�ก60,�����ก�2ก��Nc����=0���=�/60�����-
�����3���4�2����� ���ก������F ��e�,��22�����/���� 
 F ������3������-��=�กNc��22�����3���4�2����� ���ก���/60�+�����ก�2ก��
�F ��e�,
N���,�d�ก�d3� ��,���+�
��ก��F
���4  ��,������  ��,�MCS ��,�VS ��,� Coma�����,�����
��,�����-�b32�,14�4���67 

2.1 �22�����3���4�2����� ���ก������F ��e�,��22�����/����/60
�����-Nc�N���,�d�ก�d3� 14��ก
 

- GCS (Gill, Reiley, & Green, 2004; Holdgate et al., 2006) 
- SMS (Gill et al., 2007) 



2��h3��3/,���, �+��3/,���,�+34� ^,.�. (ก��^,�2��F �N+:
) / 57 

- CRS-R (Schnakers et al., 2008) 
- FOUR (Eken, Kartal, Bacanli, & Eray, 2009; Kevric et 

al., 2011) 
2.2 �22�����3���4�2����� ���ก������F ��e�,��22�����/����/60

�����-Nc�N���,���+�
��ก��F
���414��ก
 
- Bispectral index (BIS)(��,� deep sedation)(Fabregas et 

al., 2004) 
- CSI O�ก EEG monitor (Xu et al., 2011) 

2.3 �22�����3���4�2����� ���ก������F ��e�,��22�����/����/60
�����-Nc�N���,������ 14��ก
 

- CRS-R (Giacino, Kalmar, & Whyte, 2004; Schnakers et 
al., 2008) 

- CSPC (Gonçalves et al., 2008) 
- WHIM(Shile et al., 2000; Wilson et al., 2009) 
-  MATLAS(Daveson et al., 2007a) 
- PASWORD (MacKenzie et al., 2006) 
- MEAMS (Kutlay et al., 2007) 
- SMART (Gill-Thwaites&Munday, 2004) 
- P300 (Cavinato et al., 2009) 
- EEG score (Boccagni et al., 2011) 

2.4 �22�����3���4�2����� ���ก������F ��e�,��22�����/����/60 
�����-Nc�N���,� Minimal conscious state 14��ก
 

- CRS-R (Giacino, Kalmar, & Whyte, 2004; Schnakers et 
al., 2008) 

-  SMART (Gill-Thwaites&Munday, 2004) 

-  BIS (Schnakerset al., 2008) 
-  EEG score (Boccagni et al., 2011) 
-  WHIM (Wilson et al., 2009) 
-  ERP test (Faugeras et al., 2011) 
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 2.5 �22�����3���4�2����� ���ก������F ��e�,��22�����/����/60 
�����-Nc�N���,� Vegetative state 14��ก
 
   - P300 (Cavinato et al., 2009) 

2.6 �22�����3���4�2����� ���ก������F ��e�,��22�����/����/60 
�����-Nc�N���,� Coma14��ก
 

- FOUR (��,� Coma) (Akavipat, 2009; Bruno et al., 
2011; Fischer, et al., 2010; Iyer et  al., 2009; Wijdicks et al., 2005; Wolf et al., 2007) 

- BIS (Ebtehaj et al., 2012; Fabregas et al., 2004; 
Schnakerset al., 2008) 

- ERP test (Faugeras et al., 2011) 
2.7 �22�����3���4�2����� ���ก������F ��e�,��22�����/����/60 

�����-Nc�N���,�������, (brain death) 14��ก
 
  - BIS (Vivien et al., 2002) 

   

4.2 ���������� 
 O�กก��/2/������ก��������-��2��������3��3�����+������������+�+��กr��

�c3����O�ก��/60�ก60,�����ก�2ก�������3���4�2����� ���ก������F ��e�,��22�����/����N����7��67
�����-�9��������3���4�2����� ���ก������F ��e�,��22�����/����14� ��
,���6���O9�ก�4����6
�����+�����ก�2F ��e�,N���
����,���7���ก�
��ก�� /�7��67O�กก����ก�����56������� (Seel et 
al., 2010),��^2�
��22�����3� The FOUR WNSS CRS-R Swediesh Reaction Level Scale-1985 
LCS  ��� CLOCS 1�
����9�N+��9���Nc���E����=0���=�N�ก�������3�^_�3ก������F ��e�,��=0��O�ก
,���6���2ก^�
�����������������=7�+�(content validity)������E�����r������22�����3����
��4�����/60,�(reliability) 4����7�F �/60O�Nc��22�����3���4�2����� ���ก������F ��e�,����6          
��������NON���,����6,4������.�^���=0���=� ���-����7����ก��Nc������,����6,4ก��N+�
������22�����3���7�i �,
��- ก���� �^���O��
�F��
������/60,� ����������������
�,9����
���=0���=�N�ก�������3���4�2����� ���ก������F ��e�, 4��,�+���67F ���ก���6����������� 3̂0���3�� =̂0�
Nc���E����/��N�ก�� �̂q�����/��N�ก�������3���4�2����� ���ก������F ��e�,��22�����/
�����9�+��2�^/,����^,�2��/60��E���22N+����2����N�ก��
�F ��e�,��22�����/����       
/�ก��,�14��ก
 ��,�d�ก�d3� ��,���+�
��ก��F
���4 ��,������  ��,�MCS ��,�VS ��,� Coma
�����,�������,  �����-�b32�,���/��ก�������� ��22ก����ก/�ก��N�ก�� �̂q��14�4���67 
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1. �9����������������4]�O�ก+��กr��/60�=2���14�N�+��������=0���=�/60Nc�N�ก��
�����3���4�2����� ���ก������F ��e�,��22�����/����4��,ก�����O�
��ก�,���ก�����O 3̂���
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1. ������������������������������� 
 �

���*+ก��� (Consciousness)  �

	U+$ *V
�ก
��2��"�W(,#$ก
�������,#$����D  �

X�)*�"$X����#
 Y+"$X*�$U+$ก
�ก�)�D�'*
#$X�)
%ก�)��'ก
��������ก��,+Z' Y+"$(�)ก#����	 2 
*��'�%"*[
 ����$'%Z 1.ก
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���)�'�ก��� (Awareness or Cognition) 
�(b'����
,#$ cognitive X�) affective mental functions (Woodward et al., 2011)  E�	
ก�)��'ก
�������V
	�'*
#$'�Z'�ก��0
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��%"*
#$W�����ก
�ก�)�D�'(imput) 0
ก multiple 
pathways �[
���*
#$�ก��ก
��(�%"	'X(�$,#$ก�D�
�Y��2(�)*
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������ brainstem �ก��ก�)��'ก
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 The Raticular activating 
system (RAS) 0)*�$*���
�W(	�$ Thalamus ก�#'�%"0)*�$ก�)X*(�)*
�W(	�$ cerebral cortex 
�

�[
��� ��Z$'%Zก
��ก�� RAS 
%ก
�ก�)0
	���#	���'������ brainstem X�) cerebral cortex E�	
�)�� �� D
ก
��[
$
''%Z0)�ก���' central nervous system (Hickey, 2009; Woodward et al., 2011) 
X�)U�
*
#$W�����#�'��
	กr0)�[
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�*�$*���
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�
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���*+ก���'�Z'�(b'*�"$�%"��
�
	X�)��#$#
t�	 �
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�'�)��� �

���*+ก���,#$���(-�	�%"X��0��$(Ebtehaj, Yaqubi, 
Seddighi, & Yazdi, 2012) ��$'�Z'�'�$ก
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�' The Glasgow Coma Scale *��
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(Fischer et al., 2010) ��#
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ก	�"$,+Z' �&�' The Coma 
Recovery Scale- Revised(CRS-R) (Giacino, Kalmar, & Whyte, 2004; Schnakers et al., 2008), 
Wessex Head Injury Matrix (WHIM) (Shile, et al., 2000; Wilson, et al., 2009), Sensory Modality 
Assessment Technique (SMART) (Gill-Thwaites & Munday, 2004), Consciousness Scale for 
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Palliative Care (CSPC)(Gonçalves, et al., 2008), Middlesex Elderly Assessment of Mental State 

(MEAMS)(Kutlay, et al., 2007) �(b'��'  *[
����ก
��&�X��(�)�
�' The GCS �'(w00D��'กr	�$
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�' 4 
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1.2 ��#)��������ก��%&ก'� 
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2.1 ��-!ก���/��$����ก0���1�����2�ก'� 

 1)  ก�#���!"#ก
�*!� �' (PICO)  
ก
�*!� �'X�) ����!#ก���ก/
'�&�$(�)0�ก12E�	�&�ก�#�,#$ PICO (Melnyk & 

Fineout-Overholt, 2005) Y+"$
%�
	�)�#%	���$'%Z 
Population     Neurological patients, Coma, Vegetative state,  
 Minimal conscious state 
Intervention   Assessment of consciousness, Behavioral assessment, 
 Neurologic Examination 
Comparison - 
Outcome Level of consciousness, Level of Disability, Functional level,   
 Cognitive level 

 2) ,#��,�ก
�*!� �' 
- ��!#ก�� �

��0�	�%"�%��
�2�'&��$  .t.2000-2012 
-  ��!#ก�� �

��0�	�%"�%��
�2�(b'V
1
#�$กs1 
-  �(b'�� �

��0�	v�����r
 (Full text) 
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- ก[
�'� [
*[
 ���'ก
�*!� �' W��Xก� Consciousness level scale, Neurological 
diseases, Glasgow Coma Scale, Coma, Vegetative state, Minimal conscious state, Consciousness 
Disorders, Assessment of consciousness, Behavioral assessment, Neurologic Examination, 
Cognitive function, Assessment tool AND neurorehabilitation, Conscious level AND vegetative 
state, Cognitive function AND vegetative state, coma scale AND intensive care unit AND validity, 
coma scale AND intensive care unit AND validation 
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�'�)��� �

���*+ก���,#$���(-�	�)�� 

(�)*
�*
#$  
 2) ก
���'�0v�	�)��� �

���*+ก����'���(-�	�)��(�)*
�*
#$   
 3) X'��
$ก
�(�)�
�'X�)ก
���X����(-�	�)��(�)*
�*
#$  
4) �� �

�
$��&
ก
��%"�(b'ก
�����'����ก��
 ,�#*�D( X�)

,�#�*'#X')0
ก#$ 2ก��%"�ก%"	�,�#$ ����&%"	�&
� X'�(������ �'(�)��r'ก
�0��ก
� ก
�(�)�
�'      
ก
����
�)��$ ก
�0���)��ก
���X���ก1
�	
�
�����)��(�)*
�*
#$ 

2.2.3 �ก��2ก
� ����!#ก����ก��
##ก 
%�ก��2��$'%Z 
- ����ก��
�%"
%�v�
)�� ��	�# 
- ����ก��
�%"t+ก1
�'��rก  
2.2.4 ก
�(�)�
�' D�V
�X�)�)���,#$���ก/
'�&�$(�)0�ก12 
��K%ก
�(�)�
�'�)���,#$���ก/
'�&�$(�)0�ก12  �&��ก��2,#$�
�'�กX�) 

W�'2�#�
�2-E#��#�2�#�2� (Melnyk & Fineout-Overholt, 2011) Y+"$
%�ก��2��$'%Z  
�)����%" 1 �

	U+$ ���ก/
'0
กก
�����'$
'��0�	#	�
$�(b'�)����!#

��� �
)�2#V�

�,#$$
'��0�	�&�$���#$�%"
%ก
�*D�
X�)
%ก�D�
 �� D
��Z$�
� (Evidence from a 
systemic review or meta-analysis of all relevant RCT) 

�)����%" 2 �

	U+$ ���ก/
'0
ก$
'��0�	�&�$���#$�%"
%ก
�*D�
X�)
%ก�D�

 �� D
�%"
%ก
�##กX����0�	#	�
$�% (Evidence obtained from well-designed RCTs) 
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�)����%" 3 �

	U+$ ���ก/
'0
ก$
'��0�	�&�$���#$�%"
%ก�D�
 �� D
 
%
ก
�##กX����0�	#	�
$�%X��W
�
%ก
�*D�
 (Evidence obtained from well-designed controlled trials 
without randomization) 

�)����%" 4 �

	U+$ ���ก/
'�%"W��0
ก$
'��0�	�%"�(b'ก
�t+ก1
	�#'���$ 
��!#ก
�t+ก1
����

W(,�
$�'�
�%"
%ก
�##กX����0�	#	�
$�% (Evidence from well-designed case-
control and cohort studies) 

�)����%" 5 �

	U+$���ก/
'�%"W��0
กก
�����'����ก��
#	�
$�(b'�)�� 
,#$$
'��0�	�&�$���	
	 ��!#$
'��0�	�&�$ D�V
� (Evidence from systematic review of descriptive 
and qualitative studies) 

�)����%" 6 �

	U+$ ���ก/
'�%"W��0
ก$
'��0�	��%"	��%"�(b'$
'��0�	�&�$
���	
	��!#$
'��0�	�&�$ D�V
� (Evidence from single descriptive and qualitative studies) 

�)����%" 7 �

	U+$ ���ก/
'�%"W��0
ก����&%"	�&
��'ก�D�
��&
&%��v�
)
X�)/��!# �
	$
'0
ก �)ก��
ก
������$ D��D~��v�
)��!"#$ (Evidence from opinion of authorities 
and/or reports of expert committees) 
 

3. +�ก��.������ก�� 
���t+ก1
W���[
ก
�*!� �',�#
�����ก/
'�&�$(�)0�ก120
ก/
',�#
��#���r ��#'�ก*2 ,#$


�
���	
��	
���� (�)ก#����	 CINAHL, ScienceDirect, OVID, PubMed, SpringerLink X�)
BMJ Journals  �%"W�����ก
��%��
�2�)���
$  .t. 2000 � 2012 �%"��	X������	V
1
#�$กs1���
'�Z'    
E�	�&� [
*!� �'  !# Consciousness level scale, Neurological diseases , Glasgow Coma Scale, 
Coma, Vegetative state, Minimal conscious state, Consciousness Disorders , Assessment of 
consciousness, Behavioral assessment, Neurologic Examination , Cognitive function, Assessment 
tool AND neurorehabilitation, Conscious level AND vegetative state, Cognitive function AND 
vegetative state, coma scale AND intensive care unit AND validity , coma scale AND intensive 
care unit AND validation W�����ก/
'�&�$(�)0�ก12��Z$�
� 32 ��!"#$ 

0
กก
�t+ก1
�(b'ก
���� �
)�2���ก/
'�&�$(�)0�ก12 0[
'�' 32 ��!"#$ '[


(�)�
�'
 D�V
�X�)�)���,#$���ก/
'�&�$(�)0�ก12 �&��ก��2,#$�
�'�กX�)W�'2�#�
�2-E#��#�2�#�2� 
(Melnyk & Fineout-Overholt, 2005) 0[
'�' 32 v��� *�D(��ก
�(�)�
�' D�V
�X�)�)���,#$
���ก/
'�&�$(�)0�ก12 ��$'%Z ���ก/
'�)��� 4 0[
'�' 9 v��� ���ก/
'�)��� 5 0[
'�' 1 v��� 
���ก/
'�)��� 6 0[
'�' 20 v���X�)���ก/
'�)��� 7 0[
'�' 2 v��� 0
ก'�Z'���t+ก1
#�
'���ก/
'
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�%�)v�����!"#��� �
)�2 D�V
�X�)*ก���'!Z#�
�

���UD(�)*$ 2 ก��
� !# ��!"#����'����ก��

X�)��� �
)�2� �!"#$
!#�%"*


�U(�)�
�'�)��� �

���*+ก���,#$���(-�	�)��(�)*
�*
#$ X�)    
�
,�#*�D(0
กก
�����'����ก��
X�)'[
��ก
���� �
)�2

*�D(�(b',�#�*'#X')��!"#��~'

X'��
$�'ก
�(�)�
�'�)��� �

���*+ก���,#$���(-�	�)��(�)*
�*
#$�%"
% �

��%"	$��$X�)
X
�'	[
 Y+"$0
กก
�t+ก1
 ��Z$'%Z����
���UD(�)*$ 2,#$ก
�t+ก1
*��'����0)�(b'ก
���*#�     
 �

��%"	$(Reliability)  �

��$(Validity)X�)�
#[
'
0�'ก
��[
'
	ก
����'�
	,#$�)��� �


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

���*+ก���,#$���(-�	'�Z' 
กr
% �

��

)*
�'ก�D�
���(-�	�%"X�ก��
$ก�'X�)'#ก0
ก'%Z
%	�$
%ก
�'[
X��(�)�
�'�)��� �


���*+ก�����(X����
$x

�(�%	���%	�ก��X��(�)�
�' The GCS �%"�&�#	���'(w00D��' Y+"$
%ก
�t+ก1
�%"
��
ก��
	��Z$�'E�$�	
�
� �#���(-�	��กs� ��#$��
��� �'��	���'��*V
����(-�	X�)�'��	$
'
vDก�v�' ก�D�
���#	�
$กr0)X�ก��
$ก�'W(�'X���)$
'��0�	 Y+"$0)
%ก
�ก[
�'��ก��2�'ก
� ����!#ก
�,�
-##ก �)�DW��  0
กก
�t+ก1
���ก/
'�%"W��*!� �'

�' ��Z$'%Z*


�U'[


�����
X�)W��
,�#*�D( ��$'%Z 

3.1 � �!"#$
!#�%"*


�U(�)�
�'�)��� �

���*+ก���,#$���(-�	�)��(�)*
�*
#$�%"
%
 �

��%"	$��$X�)X
�'	[
  

0
กก
�����'���ก/
'�&�$(�)0�ก12 ����

%ก
�(�)�
�' �

��%"	$  �

��$X�)
 �

X
�'	[
,#$� �!"#$
!#�%"�&�(�)�
�'�)��� �

���*+ก���,#$���(-�	�)��(�)*
�*
#$���	
ก
�t+ก1
 D�V
�,#$� �!"#$
!# ����
ก
�(�)�
�' �

��%"	$(Reliability) ,#$� �!"#$
!#0)
%
ก
�t+ก1
���	ก
��
 �
 Inter-rater reliability Test-retest reliability Rater agreement  X�) Internal 
consistency  ��ก
�t+ก1
ก
�(�)�
�' �

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

���*+ก���,#$���(-�	�)��(�)*
�*
#$Y+"$����
X��(�)�
�' PASWORD CRS-R SMS 
FOUR WHIM SMART GCS CSPC MEAMS X�) GCS �'
��� Verbal X�) Total  
% �


*#� ��#$,#$���(�)�
�'(Inter-rater reliability)#	���'�)����%U+$�%

ก (excellent agreement)  X��
%
��%	$X��(�)�
�' GCS X�) GCS �'
��� Motor X�) Eye �%"
% Inter-rater reliability #	���'�)���   
(
'ก�
$ X�)ก
��
	$
' �

*#� ��#$,#$ก
�(�)�
�'YZ[
 (Test-retest reliability) ,#$X��
(�)�
�' CRS-R SMART PASWORD X�) WHIM #	���'�)���*�$U+$*�$

ก  *��'ก
��
 Rater 
agreement ,#$X��(�)�
�' FOUR #	���'�)����%

ก  ก
�(�)�
�' �

*#� ��#$V
	�'(Internal 
consistency)  ��X��(�)�
�' CRS-R FOUR CSPC X�)MEAMS  #	���'�)����%U+$�%

ก           
ก
�(�)�
�' �

��$(Validity) ,#$X��(�)�
�'�)��� �

���*+ก���,#$���(-�	 �)��(�)*
�
*
#$���	ก
�t+ก1
 �
*�
(�)*��K��*�*�
��'K2X�� Spearman rank correlation coefficient         



#�D����'2  ��
$E*
                                                                                                                            ��*�D(X��*
����2V
1
W�	 / 68 

E�	t+ก1
�'X��(�)�
�'�)��� �

���*+ก���,#$���(-�	�)��(�)*
�*
#$ก��X��(�)�
�'�)���
 �

���*+ก����%"

��/
' ����
X��(�)�
�' CRS-R CSPC X�)FOUR ก��X��(�)�
�'

��/
' 

% �

*�
��'K2�)����%�	%"	
  *��'X��(�)�
�' BIS X�) MEAMS ก��X��(�)�
�'

��/
'
%
 �

*�
��'K2�)���(
'ก�
$ '#ก0
ก'%Z	�$
%ก
�(�)�
�' �

��$(Validity)���	ก
�t+ก1
       
 �
*�
(�)*��K2*�*�
��'K2X�� Pearson product moment correlation coefficients 0
กก
�t+ก1

����
X��(�)�
�' MATLAS ก��X��(�)�
�'

��/
' 
% �

*�
��'K2�)����%�	%"	
 *��'X��
(�)�
�' SMART ก��X��(�)�
�'

��/
'
% �

*�
��'K2�)���(
'ก�
$ 

'#ก0
ก'%Z�'ก
�t+ก1
X��(�)�
�'�)��� �

���*+ก���,#$���(-�	�%"
% �

��%"	$
(Reliability) X�) �

��$(Validity)X���'�Z'�'ก
�����'����ก��
	�$����

%$
'��0�	�'�
$
��!"#$
%ก
�X*�$��ก
�t+ก1
U+$ �

*


�U�'ก
� 
�ก
��2(Predict value) ,#$� �!"#$
!#�%"�&��'
ก
�(�)�
�',#$���(-�	�)��(�)*
�*
#$ ��$X*�$�'�
�
$�%" 8 E�	
%ก
��[
'
	#���
ก
��
	�'
E�$�	
�
� (In-hospital death)#���
 �

��ก
� #���
ก
��*%	&%����' 3 ��!#'(3-month mortility) 
X�)ก
��[
'
	ก
����'�
	(Predictive recovery) �(b'��'  �
!"#��
��
���
X��(�)�
�'��
% �


��%"	$(Reliability)  �

��$(Validity) X�) �

*


�U�'ก
� 
�ก
��2(Predict value) #	���'
�)����%"�%X���'�Z' ก
���!#ก� �!"#$
!#�%"�&��'ก
�(�)�
�'�)��� �

���*+ก���,#$���(-�	�)��(�)*
�
*
#$�%"��

)*
ก�����(-�	�'�)	)ก
��0r�(-�	��
$x  	�$��#$
%ก
���0
��
,�#�%X�),�#0[
ก���'   
ก
��&�X��(�)�
�'�)��� �

���*+ก���,#$���(-�	�)��(�)*
�*
#$#%ก���	��Z$'%Z���t+ก1
W��
�����
X�)��'�+ก��!"#���$�
	��#ก
��[
 �

�,�
�0X�)*


�U'[
W((�)	Dก�2�&�W��0��$E�	#K��
	
�'*��',#$�
�
$�(�%	���%	�,�#�%X�),�#0[
ก��,#$X��(�)�
�'�)��� �

���*+ก���,#$���(-�	
�)��(�)*
�*
#$ Y+"$(�)ก#�W(���	X��(�)�
�' GCS FOUR CSPC CRS-R WHIM SMS 
BIS CSI  MATLAS X�) MEAMS 
 

3.2 ,�#*�D(0
กก
�����'����ก��
�%"�ก%"	�,�#$ก��ก
��&�� �!"#$
!#�%"*


�U
(�)�
�'�)��� �

���*+ก���,#$���(-�	�)��(�)*
�*
#$ 

���(�)�
�'*


�U��!#ก�&�X��(�)�
�'�)��� �

���*+ก����%"��

)*
ก��ก�D�
���(-�	
�'�)	)vDก�v�' �)	)�)���
$ก
���
���  �)	)���'�� �)	)MCS �)	)VS �)	) Coma X�)�)	)
*
#$�
	 '�Z'*


�U#K��
	W����$'%Z 

3.2.1 X��(�)�
�'�)��� �

���*+ก���,#$���(-�	�)��(�)*
�*
#$�%"
*


�U�&��'�)	)vDก�v�' W��Xก� 

- GCS (Gill, Reiley, & Green, 2004; Holdgate et al., 2006) 
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- SMS (Gill et al., 2007) 
- CRS-R  (Schnakers et al., 2008) 
- FOUR (Eken, Kartal, Bacanli, & Eray, 2009; Kevric et 

al., 2011) 
3.2.2 X��(�)�
�'�)��� �

���*+ก���,#$���(-�	�)��(�)*
�*
#$�%"

*


�U�&��'�)	)�)���
$ก
���
���W��Xก� 
-  Bispectral index (BIS) (�)	) deep sedation) (Fabregas 

et al., 2004)  
-  CSI 0
ก EEG monitor (Xu et al., 2011) 

3.2.3 X��(�)�
�'�)��� �

���*+ก���,#$���(-�	�)��(�)*
�*
#$�%"   
*


�U�&��'�)	)���'�� W��Xก� 

- CRS-R (Giacino, Kalmar, & Whyte, 2004; Schnakers et 
al., 2008) 

- CSPC (Gonçalves et al., 2008) 
- WHIM (Shile et al., 2000; Wilson et al., 2009) 
- MATLAS (Daveson et al., 2007a) 
- PASWORD (MacKenzie et al., 2006) 
- MEAMS (Kutlay et al., 2007) 
- SMART (Gill-Thwaites & Munday, 2004) 
- P300 (Cavinato et al., 2009) 
- EEG score (Boccagni et al., 2011) 

3.2.4 X��(�)�
�'�)��� �

���*+ก���,#$���(-�	�)��(�)*
�*
#$�%"         
*


�U�&��'�)	) Minimal conscious state W��Xก� 

  - CRS-R (Giacino, Kalmar, & Whyte, 2004; Schnakers et 
al., 2008) 
  -  SMART (Gill-Thwaites & Munday, 2004) 

  - BIS (Schnakers et al., 2008) 
  - EEG score (Boccagni et al., 2011) 
  - WHIM (Wilson et al., 2009) 
  - ERP test (Faugeras et al., 2011) 
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3.2.5 X��(�)�
�'�)��� �

���*+ก���,#$���(-�	�)��(�)*
�*
#$�%"          
*


�U�&��'�)	) Vegetative state W��Xก� 

  - P300 (Cavinato et al., 2009) 
3.2.6 X��(�)�
�'�)��� �

���*+ก���,#$���(-�	�)��(�)*
�*
#$�%"

*


�U�&��'�)	) Coma W��Xก� 
-  FOUR (�)	) Coma) (Akavipat, 2009; Bruno et al., 

2011; Fischer, et al., 2010; Iyer et  al., 2009; Wijdicks et al., 2005; Wolf et al., 2007) 
- BIS (Ebtehaj et al., 2012; Fabregas et al., 2004; 

Schnakers et al., 2008) 
- ERP test (Faugeras et al., 2011) 

3.2.7 X��(�)�
�'�)��� �

���*+ก���,#$���(-�	�)��(�)*
�*
#$�%"          
*


�U�&��'�)	)*
#$�
	 (brain death) W��Xก� 

  - BIS (Vivien et al., 2002) 
 

4. �$������� 
 0
กก
�*!� �'X�)*�$� �
)�2���ก/
'�&�$(�)0�ก12 ���t+ก1
*


�U*�D(�(b'
,�#X')'[
�ก%"	�,�#$ก��ก
��&�� �!"#$
!#�%"*


�U(�)�
�'�)��� �

���*+ก���,#$���(-�	�)��
(�)*
�*
#$W����$'%Z 

1. ก
���!#ก�&�X��(�)�
�'�)��� �

���*+ก����%"��

)*
ก��ก�D�
���(-�	�'�)	)
vDก�v�' �)	)�)���
$ก
���
��� �)	)���'�� �)	)MCS �)	)VS �)	) Coma X�)�)	)*
#$�
	 
%
X'��
$��!#ก��$,�#X')'[
��#W('%Z 

1.1 X��(�)�
�'�)��� �

���*+ก���,#$���(-�	�)��(�)*
�*
#$�%"
*


�U�&��'�)	)vDก�v�' Y+"$�(b'X��(�)�
�'�%"
% subscale �%"*


�0�0[
$�
	X�)
%,�Z'�#'ก
�
(�)�
�'�%"�����r� X
�'	[
 X�)*


�U(�)�
�'�)��� �

���*+ก����'���(-�	�
	�%"
%ก
��
��0r��%"
*
#$��%	$��rก'�#	��!#,�Z'�D'X�$W�� 
%��$'%Z 

- GCS (Gill, Reiley, & Green, 2004; Holdgate et al., 
2006) 

- SMS (Gill et al., 2007) 
-  CRS-R (Schnakers et al., 2008) 
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- FOUR (Eken, Kartal, Bacanli, & Eray, 2009; Kevric et 
al., 2011) 

1.2 X��(�)�
�'�)��� �

���*+ก���,#$���(-�	�)��(�)*
�*
#$�%"
*


�U�&��'�)	)�)���
$ก
���
��� �(b'X��(�)�
�'�%"*


�U�&�ก�����(-�	�%"W�����	
�)$��
 �

���*+ก��!#���(-�	�%"W
����*+ก��� '#ก0
ก'%ZX��(�)�
�''�Z'	�$��#$
%#[
'
0�'ก
��[
'
	*�$ �[
���
*


�U�[
'
	�����K2�
$ก
���ก1
W�� 
%��$'%Z 

- Bispectral index (BIS) (�)	) deep sedation) (Fabregas 
et al., 2004) 

- CSI 0
ก EEG monitor (Xu et al., 2011) 
1.3 X��(�)�
�'�)��� �

���*+ก���,#$���(-�	�)��(�)*
�*
#$�%" 

*


�U�&��'�)	)���'��  �(b'X��(�)�
�'�%"*


�U�&�(�)�
�'�'ก�D�
���(-�	�
$�)��(�)*
�
*
#$�%"
% neuropsychological deficit ��!#���(-�	�%"
% �

���(ก����Z$�
$��
'��
$ก
	(physical)X�)
 �

��� ��(cognitive) X�)*


�U(�)�
�'W��$�
	E�	ก
�*�$�ก�0
กก
�(������ก�0����(�)0[
��',#$
���(-�	 
%��$'%Z 

- CRS-R (Giacino, Kalmar, & Whyte, 2004; Schnakers et 
al., 2008) 

- CSPC (Gonçalves et al., 2008) 
- WHIM(Shile et al., 2000; Wilson et al., 2009) 
- MATLAS(Daveson et al., 2007a) 
- PASWORD (MacKenzie et al., 2006) 
- MEAMS (Kutlay, Küçükdeveci, Elhan, Yavuzer, & 

Tennant,2007) 
- SMART (Gill-Thwaites & Munday, 2004) 
- P300 (Cavinato et al., 2009) 
- EEG score (Boccagni et al., 2011) 

1.4 X��(�)�
�'�)��� �

���*+ก���,#$���(-�	�)��(�)*
�*
#$�%" 
*


�U�&��'�)	) Minimal conscious state �(b'X��(�)�
�'�%"*


�U�[
ก
�(�)�
�'W��$�
	 
*


�U�&�(�)�
�'�'ก�D�
���(-�	�%"
% �

���(ก����Z$�
$��
'��
$ก
	X�)0���0 '#ก0
ก'%Z	�$
*


�U(�)�
�'��ก
��(�%"	'X(�$,#$ก
��#�*'#$,#$���(-�	��%	$��rก'�#	 
%��$'%Z 
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- CRS-R (Giacino, Kalmar, & Whyte, 2004; Schnakers et 
al., 2008) 

- SMART (Gill-Thwaites & Munday, 2004) 
- BIS (Schnakers et al., 2008) 
- EEG score (Boccagni et al., 2011) 
- WHIM (Wilson et al., 2009) 
- ERP test (Faugeras et al., 2011) 

1.5 X��(�)�
�'�)��� �

���*+ก���,#$���(-�	�)��(�)*
�*
#$�%"
*


�U�&��'�)	) Vegetative state 

 - P300 (Cavinato et al., 2009) 
1.6 X��(�)�
�'�)��� �

���*+ก���,#$���(-�	�)��(�)*
�*
#$�%"

*


�U�&��'�)	)��กs� �(b'X��(�)�
�'�%"*


�U0[
X'ก���(-�	�%"
%�)��� �

���*+ก����'�)	) 
Coma ##ก0
ก���(-�	�%"#	���'�)	) vegetative state X�)	�$*


�U�&�(�)�
�'�'ก�D�
���(-�	�
$
�)��(�)*
�*
#$�%"�*���#&��	�
	�0W�� 
%��$'%Z 

- FOUR (�)	) Coma) (Akavipat, 2009; Bruno et al., 
2011; Fischer et al., 2010; Iyer, et al., 2009; Wijdicks, Bamlet,  Maramattom, Manno, & 
McClelland, 2005; Wolf et al., 2007)       

- BIS (Ebtehaj et al., 2012; Fabregas et al., 2004; 
Schnakers et al., 2008) 

- ERP test (Faugeras et al., 2011) 
1.7 X��(�)�
�'�)��� �

���*+ก���,#$���(-�	�)��(�)*
�*
#$�%"

*


�U�&��'�)	)*
#$�
	 (brain death) �(b'ก
�(�)�
�'���(-�	X�� noninvasive *


�U��'�0v�	
ก�D�
���(-�	�'�)	) onset brain death W��#	�
$X
�'��$ 
%��$'%Z 

  - BIS (Vivien et al., 2002) 
   

2. ก
���!#ก�&�X��(�)�
�'�)��� �

���*+ก���,#$���(-�	 �� [
'+$U+$,�#�%X�)
,�#0[
ก��,#$X��(�)�
�'�%"0)'[


(�)	Dก�2�&�  ��$'%Z 

- The Glasgow coma scale (GCS) W
�*


�U(�)�
�'
���,#$ verbal  
score �'���(-�	�%"�*���#&��	�
	�0(Wolf et al., 2007; Eken et al., 2009) ���(�)�
�'�%"��
$ก�'
%�)���
ก
�ก�)�D�'���(-�	�%"X�ก��
$ก�' �[
��� )X''��
,#$ GCS �(�%"	'X(�$W�� (Holdgate et al., 2006) 
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W
�*


�U�&�(�)�
�'�'���(-�	�%"W�����	
�)$�� �

���*+ก��%	$��rก'�#	 (Mild sedative) �'!"#$0
ก
%
����#ก
�(�)�
�' eye opening X�) motor response (Iyer et al., 2009) 

- The FOUR (Full Outline of UnResponsiveness) *


�U0[
X'กก�D�

���(-�	�%"
% Uncal herniation, lock-in syndrome X�)ก�D�
���(-�	�%"#	���'�)	) vegetative state 
�)	)X�ก (Wolf et al., 2007)X�)*


�U�&�(�)�
�'�'���(-�	�%"W�����	
�)$�� �

���*+ก��%	$
��rก'�#	 �'!"#$0
กW
�
%����#ก
�(�)�
�' brainstem reflex X�) respiration (Iyer et al., 2009) 
*


�U�&�(�)�
�'�'���(-�	 unconsciousness �%"�*���#&��	�
	�0 (Kevric et al., 2011) X��
%,�#0[
ก��
 !#W
�*


�U(�)�
�'�'���(-�	�%"
% visual fixation X�)���(-�	�%"W�����	
�)$�� �

���*+ก (Wolf et al., 
2007) '#ก0
ก'%Z�'ก
�(�)�
�'
���,#$ respiration �'ก�D�
���(-�	�)��(�)*
�*
#$�%"
%V
�) 
acute pulmonary disease #
0�[
�����(X��ก
��
	�0���(ก��W( �[
����(b'#D(*�� �'ก
�(�)�
�'

��� respiration W�� (Wijdicks et al., 2005)  X�)�'
���,#$ brainstem reflexes X�) respiratory 
pattern 
% AUC value �%"�"[
ก��

���,#$ eye X�) motor (Eken et al., 2009) 

- Consciousness Scale for Palliative Care (CSPC)  
%,�#�% !# �'!Z#�
,#$
X��(�)�
�'�,�
�0$�
	X�)�&��)	)���
'�#	 (Gonçalves et al., 2008)  X��
%,�#0[
ก�� !#W
�*


�U
(�)�
�'�'���(-�	�%"
% �

���(ก��,#$ก
�W��	�'X�)ก
�
#$��r' (major impairment of senses) 
(Gonçalves et al., 2008)   

- Wessex Head Injury Matrix (WHIM) *


�U(�)�
�'W��$�
	E�	
*�$�ก�0
กก
�(������ก�0����(�)0[
��',#$���(-�	 (Shile et al., 2000) X��W
�*


�U�&�(�)�
�'�'
���(-�	�%"
% �

���(ก��,#$ก
����X�)ก
�*!"#*
� (Speech and language function) (Shile et al., 
2000) 

- The Simplified Motor Scale (SMS) ,�#�% !#
% subscale 0[
'�''�#	
*


�U0�0[
W��$�
	 X��W
�*


�U�&�(�)�
�'�'���(-�	�%"W�����	
�)$�� �

���*+ก (hypnotic and 
paralytic drugs) (Gill et al., 2007) 

- Bispectral index (BIS) ,�#�% !#X��	2X�)�	
�
�*


�U�&� �
 BIS 
value  �'ก
���'�0v�	X�)ก
��[
'
	ก
����'�
	V
	���$ก
��0r�(-�	 1 (u�'ก�D�
���(-�	�
��0r�t%�1)
�D'X�$ (severely brain injury patients) W��  (Schnakers et al., 2008)X�)�(b'ก
�(�)�
�'���(-�	X�� 
noninvasive (Ebtehaj et al., 2012)X��	�$
%,�#0[
ก�� �'E�$�	
�
��
$X��$	�$,
�X �'#D(ก��2    
ก
��[
 EEG monitor ��!#
%0[
'�'0[
ก��  '#ก0
ก'%Z�'ก�D�
���(-�	 traumatic brain �%"
%*
#$*��' 
frontal lobe U�ก�[
�
	�[
���W
�*


�U(�)�
�' �
 BIS value W�� X�)
%����# function neuronal 
integrity 0
ก*
#$*��'#!"'x#%ก���	  (Schnakers et al., 2008) 
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- Cerebral state index (CSI) ,�#�% !#*


�U�&��'ก
�(�)�
�'���(-�	�%"
W�����ก
���
���*
#$�%"	�$ $
%s�K��,#$	
�
*��#	�� Y+"$�'ก�D�
���(-�	 Unconsciousness '�Z'�[
���
*


�U�[
'
	ก
����'���W��  X����Z$'%Zกr	�$
%,�#0[
ก���'*��',#$���(�)�
�'Y+"$0[
�(b'��#$
%            
 �

�&%"	�&
�X�)W�����ก
���ก����'ก
�(�)�
�'X�)#�
' �
�%"*


�U#�
'W��0
กก
�(�)�
�'
 �!"'W���
*
#$ �&�' Bispectral index(BIS) The Narcotrend  The SNAP index  CSI  �(b'��' (Xu 
et al., 2011) 

- The Music Therapy Assessment Tool for Low Awareness Sates 
(MATLAS) ,�#�% !# *


�U�&�(�)�
�'���(-�	 Low awareness state�'�)	)���'�� X������%"*


�U�&�
X��(�)�
�' MATLASW���%'�Z' ��#$
% �

�&%"	�&
���
' Music therapist X�)
%*�*
,
��&
&%�
#!"'���
���	 (Daveson et al., 2007) 

- Middlesex Elderly Assessment of Mental State (MEAMS) ,�#�% !#
*


�U�&�(�)�
�'W���'���(-�	�%"W������
��0r��%"t%�1)���
ก��
% �

���(ก���
$��
'��
$ก
	X�)
ก
���� �� (cognitive) (Kutlay et al., 2007) 
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EXTENDED SUMMARY 

 

 

1. Background and Significance of Problem  

Consciousness refers to a general state of awareness of human being to 

environment or within oneself.  It reflects brain activation and cognitive process.  

Consciousness comprises two consecutive processes; arousal or alertness and 

awareness or cognition which is the integral part of cognitive and affective mental 

function (Woodward et al., 2011). It starts from primary neurological input from 

multiple pathways to Reticular activating system (RAS) which located within 

brainstem and cerebral cortex (Hickey, 2009; Woodward et al., 2011). This 

neurotransmission process occurred in Central nervous system (CNS). If the brain 

cells within this area are damaged by injury, chemical agents or microorganisms, the 

neurotransmission process can be deteriorated leading to altered level of 

consciousness.  

Level of consciousness is a phenomenon that received attention from many 

researchers in health care for more than 100 years. The trigger, control, and nature of 

consciousness are relatively complex so that many inquiries still remained. Among 

patients with neurological diseases, level of consciousness reflects their neurological 

function therefore it should be closely and accurately monitored. The altered level of 

consciousness can be assessed based on neurological coordination functions. 
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According to its complexity, consciousness assessment is a challenging skill which 

requires expertise in neurological science (Woodward et al., 2011). The level of 

consciousness cannot only be accurately evaluated through direct observation, but it 

requires other assessment such as using general physical examination, neurological 

examination, and assessing related medical history. Assessment of behaviors including 

previous sedative uses, having perception disorder, or abnormal response to stimuli is 

significant because it can help in reflecting neurological problems among these 

patients.  

Altered level of consciousness is an important symptoms for patients in 

many pathological groups such as patient with infection, toxic metabolic due to 

alcohol use, hypoglycemia, hyperglycemia, including patient with neurological disease 

which requires surgery and other treatments which affects level of consciousness such 

as using Barbiturates, or other sedative drugs, patient with metabolic disorder, drug 

abuse or patient on breathing tube and ventilator. These symptoms affect the accuracy 

of level of consciousness assessment (Ebtehaj, Yaqubi, Seddighi, &Yazdi, 2012). 

Accordingly, in the past 3 decades, a large amount of studies have been conducted to 

develop and validate consciousness assessment tools.  

The early version of level of consciousness assessment instrument was the 

Glasgow Coma Scale, developed in 1974 aimed to assess the level of consciousness in 

patient with head injury. After that it was used extensively in scoring system of the 

level of consciousness of patient in intensive care unit (Fischer et al., 2010). The other 

instrument developed later were The Coma Recovery Scale- Revised(CRS-R) 

(Giacino, Kalmar, & Whyte, 2004; Schnakers et al., 2008), Wessex Head Injury 

Matrix (WHIM) (Shile et al., 2000; Wilson et al., 2009), Sensory Modality 

Assessment Technique (SMART) (Gill-Thwaites&Munday, 2004), Consciousness 

Scale for Palliative Care (CSPC)(Gonçalves et al., 2008), Middlesex Elderly 

Assessment of Mental State (MEAMS)(Kutlay et al., 2007).  One limitation of the 

GCS assessment is that it contains verbal response assessment which is not applicable 

for patientswith oro-endotracheal intubation.  The inaccurate scores are expected 

among the aforementioned group. Wijdicks and the others developed The Full Outline 

of UnResponsiveness (FOUR) score (Wijdicks, Bamlet, Maramattom, Manno, & 

McClelland, 2005) which comprised 4 dimensions of assessment as follows; Eye 
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response (0-4), Motor response (0-4), Brain stem reflexes (0-4), Respiration (0-4), 

which can be used for patient in coma. However, many of these instruments are still in 

their developmental process and cannot be utilized in clinical practice. According to 

the direct experiences of the investigator in neurological intensive care unit of the 

neuroscience institute, Bangkok, Thailand, the current available level of consciousness 

assessing instrument is GCS which still has some limitation to use among patients 

with oroendotracheal intubation and patients receiving sedative drugs. 

As a result, investigator was interested in searching evidences in regard to 

consciousness assessment in neurological patients, analyze and synthesize the 

evidences to compose the recommendations on assessment of level of consciousness 

in neurological patients. 

1.1 The clinical problem of study 

There are various instruments to assess level of consciousness among 

patients with neurological diseases. Each instrument has its own strength and 

limitation. Thus, this study focused on reviewing the evidences relating to the 

instruments used in consciousness assessment among neurological patients. The 

results of this study can be used as guideline to develop accurate and quality 

assessment among this group of patients. 

1.2 Objectives of study 

1.2.1 To review the literature and analyze the accuracy and 

precision of consciousness assessing instrument. 

1.2.2 To summarize the literature review concerning consciousness 

assessment intervention in neurologic patient. 

1.2.3 To Analyze the literature review and summarize into 

recommendation for developing structure and guideline in accurate and precise 

consciousness assessment in neurologic patient. 

1.3 Expected Benefit 

1.3.1 To obtain knowledge for diagnosis and guideline 

development in consciousness assessment suitable for neurologic patient in different 

phase. 

1.3.2 To develop the decision pattern on the choice of 

consciousness assessment suitable for neurologic patient in different phase.  
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1.3.3 To develop quality of nursing in in-time consciousness 

monitoring and assessment when the level of consciousness alteration. 

 

 

2. Methodology 

The procedure of evidence – based nursing study on level of consciousness 

assessment in neurologic patient started with searching of empirical evidences then 

assessing the quality and strength of evidence as follows; 

2.1 Searching of empirical evidence 

1)  PICO framework for evidence searching: The PICO framework 

(Melnyk&Fineout-Overholt, 2005) was adopted in searching of evidence in this study 

which can be detailed as follows; 

 Population Neurological patients, Coma, Vegetative state, 

 Minimal conscious state 

 Intervention  Assessment of consciousness, Behavioral assessment, 

 Neurologic Examination 

 Comparison - 

 Outcome Level of consciousness, Level of Disability, Functional  

 level, Cognitive level 

 2) Scope of searching  

- Literature published during 2000-2012 

- Literature published in English 

- Full text literature only 

-  Identify keyword of study Consciousness level scale, 

Neurological diseases, Glasgow Coma Scale, Coma, Vegetative state, Minimal 

conscious state, Consciousness Disorders , Assessment of consciousness, Behavioral 

assessment, Neurologic Examination , Cognitive function, Assessment tool AND 

neurorehabilitation, Conscious level AND vegetative state, Cognitive function AND 

vegetative state, coma scale AND intensive care unit AND validity , coma scale AND 

intensive care unit AND validation. 
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2.2 Assessing quality and strength of evidence 

The assessment of quality and strength of evidence comprises of 4 steps as 

follow; 

2.2.1 Reviewing abstract and content of literature roughly. 

2.2.2 Identify literature inclusion criteria which require at least 

one of the following contents. 

1) Development of level of consciousness assessment instrument 

for neurologic patient. 

2) Level of consciousness diagnosis in neurologic patient. 

3)  Assessment and care for neurologic patient. 

4) Academic paper on literature review, summary or 

recommendation from related organization or experts, guideline in terms of 

management, assessment, monitoring, and care management system concerning 

neurologic patient care. 

2.2.3 Exclusion criteria, as follow; 

 - Literature containing abstract only 

 - Literature of child study 

2.2.4 Assessing quality and strength of evidence 

Evidence quality assessment criteria developed by Melnyk & 

Fineout-Overholt (2011) was adopted in this study. The assessment criteria can be 

detailed as follows; 

Level 1: Evidence from a systemic review or meta-analysis of 

all relevant RCT 

Level 2: Evidence obtained from well-designed RCTs 

Level3: Evidence obtained from well-designed controlled 

trials without randomization 

Level 4: Evidence from well-designed case-control and cohort 

studies 

Level 5: Evidence from systematic review of descriptive and 

qualitative studies 

Level 6: Evidence from single descriptive and qualitative 

studies 
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Level 7: Evidence from opinion of authorities and/or reports of 

expert committees 

 

 

3. Results 

The searching of evidence was conducted through electronic database of 

Mahidol University comprising of CINAHL, ScienceDirect, OVID, PubMed,Springer- 

Link, and BMJ Journals for the journal published during 2000-2012 in English. The 

searching keywords were as follows; Consciousness level scale, Neurological 

diseases, Glasgow Coma Scale, Coma, Vegetative state, Minimal conscious state, 

Consciousness Disorders , Assessment of consciousness, Behavioral assessment, 

Neurologic Examination , Cognitive function, Assessment tool AND neurorehabilitat- 

ion, Conscious level AND vegetative state, Cognitive function AND vegetative state, 

coma scale AND intensive care unit AND validity , coma scale AND intensive care 

unit AND validation. Totally, 32 evidences were retrieved.  

All 32 evidences were assessed on its strength and quality using 

Melnyk&Fineout–Overholt (2011) criteria. In summary, 9 evidences were classified as 

Level4, 1 were level 5, 20 were level 6, and 2 were level 7. The contents of each 

evidence were reviewed in detail then analyzed to extract the data then summarize into 

recommendations for accurately level of consciousness assessment in neurologic 

patients. According to the review, most of study objective were to obtain validity and 

reliability of consciousness assessing instrument and find the prediction power of the 

instrument on recovery of neurologic patients. In addition, the objectives of some 

evidences were comparing various conscious assessing instruments with the gold 

standard tool(GCS). The settings of study in the evidences were also variety including 

acute care hospital, intensive care unit, operation room, rehabilitation center, and 

emergency department. The samples of study were also variety ranging from patients 

with full consciousness to patients with minimal consciousness stage. The summary of 

findings areas follows; 

3.1 The instrument which can assess the level of consciousness accurately 

and precisely 
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According to evidence review, there were many evidences which study the 

validity and reliability of level of consciousness assessing instrument. The evidences 

with instrument reliability finding analyzed Inter-rater reliability Test-retest reliability 

Internal consistency and Rater agreement. According to the result of study, 

PASWORD, CRS-R, SMS, FOUR, WHIM, SMART, GCS, CSPC, MEAMS and 

domain Verbal , Total score of GCS had good and excellent agreement inter-rater 

reliability; The GCS and domain motor, eye of GCS had moderate inter-rater 

reliability. The Test-retest reliability result of CRS-R, SMART, PASWORD and 

WHIM were report in good and very good level of reliability. For the rater agreement 

analysis of FOUR had excellent agreement. For internal consistency analysis of CRS-

R, FOUR CSPC and MEAMS, it was found that all instruments had high level of 

internal consistency. In addition, the were evidences which analyzed the validity of the 

instrument by means of comparing and correlating the instrument of interest with the 

standard instrument which found significance correlation according to Spearman rank 

correlation and Pearson product moment correlation coefficients. 

In addition to validity and reliability study of the assessing instrument, 

some evidences studied the prediction value of the instruments, such as In-hospital 

death prediction, 3-month mortality, and predictive recovery. So once the validity and 

reliability of the instruments were analyzed, the choice of intervention depended on 

suitability for the different phase of illness and the intervention pros and cons 

consideration which investigator recorded and categorized for ease of understanding 

and actual application by describing pros and cons of each assessing instrument in 

tabulation form which comprises of GCS, FOUR CSPC, CRS-R, WHIM, SMS, 

Bispectral index (BIS), CSI, MATLAS and MEAMS. 

3.2 Summary from evidence review concerning level of consciousness 

assessment intervention in neurologic patient 

Assessor was able to choose the appropriate level of consciousness 

assessment to patient in critical phase, operative phase, coma phase, recovery phase, 

brain death, vegetative state, and minimal state which can be detailed as follows; 

3.2.1  Level of consciousness assessing instrument appropriate 

for patient in emergency phase were 
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 -  GCS (Gill, Reiley, & Green, 2004; Holdgate et 

al., 2006) 

 -  SMS (Gill et al., 2007) 

 -  CRS-R  (Schnakers et al., 2008) 

 -  FOUR (Eken, Kartal, Bacanli, & Eray, 2009; 

Kevric et al., 2011) 

3.2.2 Level of consciousness assessing instrument appropriate 

for patient in operative phase were 

- Bispectral index (BIS) (deep sedation)  (Fabregas 

et al., 2004)  

-  CSIfrom EEG monitor (Xu et al., 2011) 

3.2.3 Level of consciousness assessing instrument for patient 

in recovery phase  

-  CRS-R (Giacino, Kalmar, & Whyte, 2004; Schnakers 

et al., 2008) 

-  CSPC (Gonçalves et al., 2008) 

-  WHIM (Shile et al., 2000; Wilson et al., 2009) 

-  MATLAS (Daveson et al., 2007a) 

-  PASWORD (MacKenzie et al., 2006) 

-  MEAMS (Kutlay et al., 2007) 

-  SMART (Gill-Thwaites&Munday, 2004) 

-  P300 (Cavinato et al., 2009) 

-  EEG score (Boccagni et al., 2011) 

3.2.4 Level of consciousness assessing instrument for neurologic 

patient in minimal conscious state were 

- CRS-R (Giacino, Kalmar, & Whyte, 2004; 

Schnakers   et al., 2008) 

- SMART (Gill-Thwaites&Munday, 2004) 

- BIS (Schnakers et al., 2008) 

- EEG score (Boccagni et al., 2011) 

- WHIM (Wilson et al., 2009) 

- ERP test (Faugeras et al., 2011) 
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3.2.5 Level of consciousness assessing instrument for 

neurologic patient in vegetative state were  

 -  P300 (Cavinato et al., 2009) 

3.2.6 Level of consciousness assessing instrument appropriate 

for patient in coma phase  

- FOUR (Akavipat, 2009; Bruno et al., 2011;  

Fischer, et al., 2010; Iyer et  al., 2009; Wijdicks et al., 2005;  Wolf et al., 2007) 

- BIS (Ebtehaj et al., 2012; Fabregas et al., 2004; 

Schnakers et al., 2008) 

- ERP test (Faugeras et al., 2011) 

3.2.7 Level of consciousness assessing instrument for neurologic 

patient in brain death 

- BIS (Vivien et al., 2002) 

 

 

4. Recommendations 

According to the searching, analysis, and synthesis the evidences, the 

recommendation for level of consciousness assessing instrument intervention in 

neurologic patient can be described as follows; 

1. Choose the appropriate consciousness assessing instrument with the 

phase of illness and phase of intervention in neurologic patient, i.e., emergency phase, 

operative phase, , recovery phase, minimal conscious state, vegetative state, coma 

phase and brain death can be identified as follows; 

1.1 Level of consciousness assessing instrument in neurologic 

patient in emergency phase should be the instrument containing easy-to-remember 

subscale with rapid assessment at acceptable accuracy and able to assess the patient 

from mild to severe brain injury which were  

- GCS (Gill, Reiley, & Green, 2004/level 6; 

Holdgate et al., 2006/level 6) 

- SMS (Gill et al., 2007/level 6) 

- CRS-R (Schnakers et al., 2008/level 6) 
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- FOUR (Eken, Kartal, Bacanli, &Eray, 2009/level 

6; Kevric et al., 2011/level 6) 

1.2 Level of consciousness assessing instrument in neurologic 

patient in operative phase should be able to assess unconscious patient under anesthetic 

effect, in addition, the assessment should yield high prediction value, which were; 

- Bispectral index (BIS) (deep sedation) (Fabregas 

et al., 2004/level 4) 

- CSI from EEG monitor (Xu et al., 2011/level 4) 

1.3 Level of consciousness assessing instrument in neurologic 

patient in recovery phase should be able to assess neurologic patient with 

neuropsychological deficit or physical and cognitive impairment which can observe 

from patient’s ADL, the appropriate instruments were 

- CRS-R (Giacino, Kalmar, & Whyte, 2004/level 

6; Schnakers et al., 2008/level 6) 

- CSPC (Gonçalves et al., 2008/level 6) 

- WHIM (Shile et al., 2000/level 6; Wilson et al., 

2009/level 6) 

- MATLAS (Daveson et al., 2007a/level 7) 

- PASWORD (MacKenzie et al., 2006/level 4) 

- MEAMS (Kutlay, Küçükdeveci, Elhan, Yavuzer,  

& Tennant,2007/level 6) 

-  SMART (Gill-Thwaites&Munday, 2004/level 6) 

-  P300 (Cavinato et al., 2009/level 4) 

-  EEG score (Boccagni et al., 2011/level 4) 

1.4 Level of consciousness assessing instrument in neurologic 

patient in minimal conscious state were: should be easy-to-assess instrument, able to 

assess patient with physical and psychological impairment, in addition, it can assess 

even the minor change of patient’s response; 

- CRS-R (Giacino, Kalmar, & Whyte, 2004/level 

6; Schnakerset al., 2008/level 6) 

- SMART (Gill-Thwaites&Munday, 2004/level 6) 

- BIS (Schnakers et al., 2008/level 4) 
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- EEG score (Boccagni et al., 2011/level 4) 

- WHIM (Wilson et al., 2009/level 6) 

- ERP test (Faugeras et al., 2011/level 4) 

1.5   Level of consciousness assessing instrument in neurologic 

patient in vegetative state, the appropriate instruments were 

 -  P300 (Cavinato et al., 2009/level 4) 

1.6 Level of consciousness assessing instrument in neurologic 

patient in critical phase should be able to classify patient in coma state from patients in 

vegetative state and able to use with patient on endotracheal intubation which were 

- FOUR (Coma state) (Akavipat, 2009/level 6; 

Bruno et al., 2011/level 6; Fischer et al., 2010/level 6; Iyer, et al., 2009/level 6; 

Wijdicks, Bamlet, Maramattom, Manno, & McClelland, 2005/level 6; Wolf et al., 

2007/level 6) 

- BIS (Ebtehaj et al., 2012/level 6; Fabregas et al.,  

2004/level 4; Schnakers et al., 2008/level 4) 

- ERP test (Faugeras et al., 2011/level 4) 

1.7 Level of consciousness assessing instrument for neurologic 

patient in brain death state: should be noninvasive assessment and able to diagnose 

patient in onset brain death accurately. The appropriate instruments were 

 -  BIS (Vivien et al., 2002/level 4) 

 

2. Choosing level of consciousness assessing instrument based on its pros 

and cons can be described as follows; 

- The Glasgow Coma Scale (GCS): cannot be used to assess 

verbal score in neurologic patient on endotracheal intubation (Wolf et al., 2007/level 

6; Eken et al., 2009/level 6). Different assessor had different patient’s stimulus level 

which could deviate total GCS score (Holdgate et al., 2006/level 6). It cannot be used 

in patient taking mild sedative which affects eye opening and motor response (Iyer et 

al., 2009/level 6). 

- The FOUR (Full Outline of UnResponsiveness) can be used 

to classify patient with Uncal herniation, lcok-in syndrome, and patient with onset 

vegetative state (Wolf et al., 2007/level 6). In addition it can be used with patient 
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taking mild sedative since it had no effect to brainstem reflex and respiration (Iyer et 

al., 2009/level 6) and able to used with unconscious patient on endotracheal intubation 

(Kevric et al., 2011/level 6). It limitation was that it cannot be used in assessment of 

patient with visual fixation and patient taking sedative (Wolf et al., 2007/level 6). 

Abnormal respiratory breathing and ventilator drive may have localizing value in 

comatose patients, but rater acknowledge important variables such as acute pulmonary 

disease and ventilator setting. (Wijdicks et al., 2005/level 6). 

- Consciousness Scale for Palliative Care (CSPC) the pros of 

this instruments is simplicity and taking short assessment time (Gonçalves et al., 

2008/level 6). However, its limitation is that it cannot be used in patient with major 

impairment of senses (Gonçalves et al., 2008/level 6). 

- Wessex Head Injury Matrix (WHIM) can be easily assessed 

by observing Activity of Daily living of patient (Shile et al., 2000/level 6) but unable 

to use with patient with speech and language function impairment (Shile et al., 

2000/level 6). 

- The Simplified Motor Scale (SMS); the pros of this 

instrument is small amount of subscale which was easy to remember but cannot be 

used in patient taking hypnotic and paralytic drugs (Gill et al., 2007/level 6). 

- Bispectral index (BIS) the pros is health care professional 

can use BIS value in diagnosis and recovery prediction within 1 year after illness in 

patient with severe brain injury (Schnakers et al., 2008/level 4) and this instrument is 

noninvasive assessment (Ebtehaj et al., 2012/level 6). The limitation of this instrument 

is the needs of EEG monitor which may not available in some health care institute. In 

addition, this instrument cannot be used with patient with traumatic brain injury with 

damaged frontal lobe so BIS value cannot be assessed. The damaged frontal lobe also 

affect functional neuronal integrity from other part of the brain (Schnakers et al., 

2008/level 4). 

- Cerebral state index (CSI) the advantage of this instrument is 

that it can be used with patient on operative phase still having anesthetic drug effect. 

The recovery prediction value can be identified by this instrument in unconscious 

patient. However, the limitation of this instruments was the requirement of the 
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assessor who was highly expertise in analyzing Electroencephalography (EEG) result. 

The instruments using this concept were Bispectralindex(BIS) The Narcotrend  The 

SNAP index  CSI (Xu et al., 2011/level 4). 

- The Music Therapy Assessment Tool for Low Awareness 

Sates (MATLAS): this instrument can be used to assess patient with low awareness 

state in recovery phase. However, the assessor who use MATLAS should be expertise 

in music therapy and other multidisciplinary team should join in assessment (Daveson 

et al., 2007/level 7). 

- Middlesex Elderly Assessment of Mental State (MEAMS): 

can be used to assess patient with traumatic brain injury in concurrence with physical 

and cognitive impairment. (Kutlay et al., 2007/level 6).  

 

 

5. Suggestion for the implementation of study  

The suggestion for the development of Clinical Nursing Practice Guideline 

in level of consciousness assessment in neurologic patient covering neurologic patient 

in every phase, i.e., emergency phase, operative phase, coma phase, recovery phase, 

rehabilitative phase, brain death phase and vegetative phase and minimal conscious 

phase which can be described as follows; 

5.1 Distribute the study among clinical practitioners especially those 

involve with patients with altered level of consciousness care such as neurologic 

patients in order to provide more alternative of level of consciousness assessment 

instruments. 

5.2 Develop clinical practice guideline on level of consciousness 

assessment by selecting the appropriate instruments with each phase of illness and also 

appropriate with the health care organization. 

5.3 Organize a training program for nurses and other related health care 

personnel focusing on precision and accuracy of assessment; 

 - Organize academic week to provide special lecture by the 

lecturer expertise in neurology in concurrent with the demonstration of level of 

consciousness assessment in neurologic patient. 
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- On the job training of level of consciousness assessment in 

neurologic patient, which should be divided into the assessment in neurologic patient 

in emergency phase, operative phase, coma phase, recovery phase, brain death phase, 

vegetative phase, and minimal conscious phase.  

5.4 Develop research work to verify the quality of level of consciousness 

assessing instrument to get precise and accurate instrument for continuous 

development of nursing in organization. 
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��
���� 3:  Putney Auditory Single Word Yes/No Assessment (PASWORD). 
Development of a reliable test of yes/no at a single word level in patients 
unable to participate in assessments requiring a specific motor response: an 
exploratory study. 

�������/����������:  MacKenzie, S., Gale, E., & Munday, R.(2006) 
�
�	�� 
�!"#ก$��:  Prospective case-control study / level 4 
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��
���� 4:  Diagnostic and prognostic use of  bispectral index in coma, vegetative state 

and related disorders. 
�������/����������:  Schnakers, C., Ledoux, D., Majerus, S., Damas, P., Damas, F., 

Lambermont, B., Lamy, M., Vanhaudenhuyse, A., Moonen, G., & 
Laureys, S. (2008) 

�
�	�� 
�!"#ก$��: Prospective Cohort study / level 4 
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��������
������������������ �  (F=5.64; P=0.02) ,�ก�-.��ก-
��  BIS values �������������
� 
Glasgow Outcome Scale @.A B��C�-กD,�E
���
�F�� �ก��GHI����J���KA�L��M�ก-�
�.��ก-
��@.A
FN�����O-����MNAFก .ก��.KO-��
���
�F�PQ�� 
 
��������� 5:  Post-acute P300 predicts recovery of consciousness from traumatic 

vegetative state. 
�
�����/����������:  Cavinato, M., Freo, U., Ori, C., Zorzi, M., Tonin, P., Piccione, F., et 

al.(2009) 
������������ก !": Retrospective and prospective Cohort study/level 4 
������#��: ���� ,����e��������������FBPQ��A��ก��fgกh�� i�ก�����F� ���Q������������ก��GHI�N��J��
�����KA�gก���M�ก-�
��KA�L�����N-����Q@.A��Cก��C�.F,DC��Qf��h�,����� 34 ��� �-ก��fgกh�BC�
� 
ก�����F� �.A�� P300 F�j�ก��� . electrodes C�ก�
N-กf��h� 4 ���ON�
� C���gก����ก�A��J��
�-PQ�N-����ก��ก����A� ��e���e@.A��ก��fgกh�����O�
����.A��ก��F����CF���C�
� EEG BAEP SEP 
O-�P300 BC�
� ก��C���gก P300  ������������ก��GHI�N��J�������KA�gก���O�ก�
����
����
�������������� �  (P<0.05)  �
� Sensitivity = 100 O-� Specificity = 88 ogQ��P��
�������O�
���� 
��ก,�ก��e�
� P300 ���������B��i��K�ก�Cก��GHI�N��J�������KA�gก��� (P<0.01) �� ROC = 
0.94±0.06 ก-
���P�ก�����F� �C���gก P300 ���������@.A�
��O-��������,ก���������K�M�ก��GHI�
N��J�������KA�gก���M��KA�L�����N-��Fก .ก��C�.F,DC��Qf��h����� vegetative state 
  
��������� 6:  Usefulness of Standard EEG in Predicting the Outcome of Patients With 

Disorders of Consciousness After Anoxic Coma. 
�
�����/����������:  Boccagni, C., Bagnato, S., Sant'Angelo, A., Prestandrea, C., & Galardi, G. 

(2011) 
������������ก !":  Prospective Cohort study / level 4 
������#��: ������� ,��F�PQ����e��������������FBPQ��A��ก��fgกh�ก�����F� �ก��GHI�N��J�� Cognitive 
functioning J���KA�L��VS O-� MCS .A��ก�����F� � Standard EEG (Electroencephalography) M�
�KA�L����Q����.�C�����KA�gก���F�-�Q��O�-�,�ก��FN�� cerebral anoxia ก-�
������
��F�j��KA�L����Q��K
M�
���� VS O-� MCS ,����� 15 ��� �-ก��fgกh�BC�
� ก�����F� � EEG Score ���������B��i�ก�C 
Levels of cognitive functioning score ��
������������������ � (r= -0.69; P= 0.004) ��ก,�ก��e 
EEG Synek Score ������������B��i�ก�C Levels of cognitive functioning score ��QF�-�Q��O�-�
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��
���� 7:  Probing consciousness with event-related potentials in the vegetative state. 
�������/����������:  Faugeras, F., Rohaut, B., Weiss, N., Bekinschtein, T. A., Galanaud, D., 

Puybasset, L., et al. / 2011 
�
�	�� 
�!"#ก$��:  Prospective Cohort study / level 4 
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��
���� 8 :  Correlation between Glasgow coma score components and survival in 

patients with traumatic brain injury. 
�������/���������� :  Kung, W.-M., Tsai, S.-H., Chiu, W.-T., Hung, K.-S., Wang, S.-P., Lin,      

J.-W., et al. (2011) 
�
�	�� 
�!"#ก$��: Retrospective Cohort study / level 4 
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��
���� 9:  Use of cerebral state index to predict long-term unconsciousness in 
patients after elective craniotomy with delay recovery. 

�������/����������:  Xu, M., Lei, Y.-N., & Zhou, J.-X. (2011) 
�
�	�� 
�!"#ก$��:  Prospective Cohort study / level 4 
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��
���� 10:  Assessment Scales for Disorders of Consciousness: Evidence-Based 

Recommendations for Clinical Practice and Research.  
�������/����������:  Seel, R. T., Sherer, M., Whyte, J., Katz, D. I., Giacino, J. T., Rosenbaum, 

A. M., Hammond, F. M., Kalmar, K., Pape, T. L., Zafonte, R., Biester, R. 
C., Kaelin, D., Kean, J., Zasler, N. (2010). 

�
�	�� 
�!"#ก$��:  Systematic review of descriptive study/level 5 
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��
���� 11:  The Wessex Head Injury Matrix (WHIM) main scale: a preliminary report 
on a scale to assess and monitor patient recovery after severe head injury. 

�������/����������:  Shile, A., Horn, S. A., Wilson, B. A., Watson, M. J., Campbell, M. J., & 
McLellan, D. L. (2000) 

�
�	�� 
�!"#ก$��:  Descriptive study (Diagnostic test) / Level 6 
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��
���� 12:  The JFK Coma Recovery Scale-Revised: measurement characteristics and 
diagnostic utility. 

�������/����������:  Giacino, J. T., Kalmar, K., & Whyte, J. (2004). 
�
�	�� 
�!"#ก$��:  Descriptive study (Diagnostic test)/ level 6 
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��
����  13:  Interrater reliability of Glasgow Coma Scale scores in the emergency 

department. 
�������/����������:  Gill, M. R., Reiley, D. G., & Green, S. M. (2004). 
�
�	�� 
�!"#ก$��:  Descriptive study (Diagnostic test)/ level 6 
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��
���� 14:  The sensory modality assessment and rehabilitation technique (SMART): a 

valid and reliable assessment for vegetative state and minimally conscious 
state patients. 

�������/����������:  Gill-Thwaites, H., & Munday, R. (2004) 
�
�	�� 
�!"#ก$��:  Descriptive study (Diagnostic test with gold standard comparison )/ level 6 
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��
���� 15:  Validation of a new coma scale: the FOUR score. 
�������/����������:  Wijdicks, E. F. M., Bamlet, W. R., Maramattom, B. V., Manno, E. M., & 

McClelland, R. L. (2005) 
�
�	�� 
�!"#ก$��:  Descriptive study (Diagnostic test with gold standard comparison)/level 6 
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��
���� 16:  Variability in agreement between physicians and nurses when measuring 
the Glasgow Coma Scale in the emergency department limits its clinical 
usefulness. 

�������/����������:  Holdgate, A., Ching, N., & Angonese, L.(2006) 
�
�	�� 
�!"#ก$��:  Descriptive study (Diagnostic test)/ level 6 
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���� 17:  Interrater Reliability of 3 Simplified Neurologic Scales Applied to Adults 

Presenting to the Emergency Department With Altered Levels of 
Consciousness. 

�������/����������:  Gill, M., Martens, K., Lynch, E. L., Salih, A., & Green, S. M. (2007) 
�
�	�� 
�!"#ก$��:  Descriptive study (Diagnostic test with gold standard comparison) / level 6 
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��
���� 18:  Validation of the Middlesex Elderly Assessment of Mental State 
(MEAMS) as a cognitive screening test in patients with acquired brain 
injury in Turkey. 

�������/���������� :  Kutlay, S., Küçükdeveci, A. A., Elhan, A. H., Yavuzer, G., & Tennant, A. 
(2007). 
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�!"#ก$��:  Descriptive study(Diagnostic test with gold standard comparison )/Level 6 
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���� 19:  Further Validation of the FOUR Score Coma Scale by Intensive Care 

Nurses.   
�������/����������:  Wolf , C. A.,  Wijdicks, E. M., Bamlet, W. R., & Mcclelland, R. L.. 

(2007). 
�
�	�� 
�!"#ก$��:  Descriptive study (Diagnostic test with gold standard comparison)/ level 6 
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��
���� 20:  Validation of a Consciousness Level Scale for Palliative Care. 
�������/����������:  Gonçalves, F., Bento, M. J., Alvarenga, M., Costa, I., & Costa, L. (2008).   
�
�	�� 
�!"#ก$��:  Descriptive study (Diagnostic test)/ Level 6 
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��
���� 21:  Reliability and Diagnostic Characteristics of the JFK Coma Recovery 

Scale�Revised: Exploring the Influence of Rater�s Level of Experience. 
�������/����������:  Lovstad, M., Froslie, K. F., Giacino, J. T., Skandsen, T., Anke, A., & 

Schanke, A. K.(2008) 
�
�	�� 
�!"#ก$��:  Descriptive study (Diagnostic test)/ Level 6 
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���� 22:  A French validation  study of the Coma Recovery Scale-Revised (CRS-R). 
�������/����������:  Schnakers, C., Majerus, S., Giacino, J., Vanhaudenhu yse, A., et al. (2008) 
�
�	�� 
�!"#ก$��:  Descriptive study (Diagnostic test with gold standard comparison)/ level 6   
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���� 23:  Endorsement of the FOUR score for Consciousness Assessment in 
Neurosurgical Patient.  

�������/����������:  Akavipat, P. (2009) 
�
�	�� 
�!"#ก$��:  Descriptive study (Diagnostic test with gold standard comparison)/level 6   
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���� 24:  Comparison of the Full Outline of Unresponsiveness Score Coma Scale 

and the Glasgow Coma Scale in an emergency setting population. 
�������/����������:  Eken, C., Kartal, M., Bacanli, A., & Eray, O. (2009) 
�
�	�� 
�!"#ก$��:  Descriptive study (Diagnostic test with gold standard comparison)/level 6   
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��
���� 25:  Validity of the FOUR Score Coma Scale in the Medical Intensive Care 
Unit. 

�������/����������:  Iyer, V. N., Mandrekar, J. N., Danielson, R. D., et al. (2009) 
�
�	�� 
�!"#ก$��:  Descriptive study (Diagnostic test with gold standard comparison)/level 6 
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��
���� 26:  Analysis of Wessex Head Injury Matrix (WHIM) scores in consecutive 
vegetative and minimally conscious state patients. 

�������/����������:  Wilson, F. C., Elder, V., McCrudden, E., & Caldwell, S. (2009) 
�
�	�� 
�!"#ก$��:  Descriptive study/level 6 
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��
���� 27:  Inter-rater reliability of the Full Outline of UnResponsiveness score and 

the Glasgow Coma Scale in critically ill patients: a prospective 
observational study. 
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�������/����������:  Fischer, M., Rüegg, S., Czaplinski, A., Strohmeier, M., Lehmann, A., 
Tschan, F., et al. (2010) 

�
�	�� 
�!"#ก$��: Descriptive study (Diagnostic test with gold standard comparison)/level 6 
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���� 28:  Comparison of the Full Outline of UnResponsiveness and Glasgow Liege 

Scale/Glasgow Coma Scale in an Intensive Care Unit Population. 
�������/���������� :  Bruno, M.-A., Ledoux, D., Lambermont, B., Damas, F., Schnakers, C., 

Vanhaudenhuyse, A., et al.(2011) 
�
�	�� 
�!"#ก$��: Descriptive study(Diagnostic test with gold standard comparison )/ level 6 
	
��
�%�
:#
!��M�	!NO
N���P Q�R%#'"S�TU����#ก
�VWกX
SQ�N	�S�N	�S'�TU�#
T� The FOUR Score ก�� 
GLS/GCS ก
�Q�RS
�! Inter-observer variability [�# FOUR Score Z�RSQ�N	�S�N	�ก
��_
!
	
�����o"Z�Rก
���!�MY�	�NUZ
�!��#[�# Coma scales ก� �
����	�
#SQ�!���Q^�	�!�ก�
#�R��Q�R%
�
%
�# M_
!�! 176 �
	  ��ก
�VWกX
����
 Z��Q�RS
�! The FOUR Score 
N'�

!�
SgTU�PT� Z�R
N
'�

Z
�!��#�!ก
���!�MY�	�R���'�

���%Wก���[�#ก� �
���Q̂�	�
#�R��Q�R%
�%
�# $�	 
N
'�

%�
��!o"ก�� GCS Z�R GLS 
N'�

%�
��!o"ก�!

ก %��! Inter-rater agreement  [�# The 
FOUR Score �	���!�R����N (κW=0.75) 
N�R���'�

!�
SgTU�PT�

ก�NU% ���#�#

SQ�! GCS Z�R 
GLS �

�_
��� Z�R	�#����
ก
��_
!
	�����o" 3 S�T�!&
	���#e�����ก
��
�SMf��NUV�NXR[�# The 
FOUR Score ก�� GLS/GCS ����
e
�Z�ก��
#ก�!�	�
#
N!�	%_
'���
#%P��� (P=0.53)  Z�RS
TU�
SQ�N	�S�N	��_
!
M�!ก
��_
!
	�����o"����
 The FOUR Score %�#ก��
 The GCS  

 



���������	
��	 
�
���	
��	
���� �	.
. (ก
��	
�
��������) / 111 

 

	
��
���� 29:  Validation of the Full Outline of Unresponsiveness (FOUR) Scale for 
conscious state in the emergency department: comparison against the 
Glasgow Coma Scale. 

�������/����������:  Kevric, J., Jelinek, G. A., Knott, J., & Weiland, T. J. (2011) 
�
�	�� 
�!"#ก$��:  Descriptive study(Diagnostic test with gold standard comparison )/ level 6 
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���� 30:  Correlation between BIS and GCS in patients suffering from head injury. 
�������/����������:  Ebtehaj, M., Yaqubi, S., Seddighi, A., & Yazdi, Z. (2012). 
�
�	�� 
�!"#ก$��:  Descriptive study(Diagnostic test with gold standard comparison)/level 6   
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��
���� 31:  The music therapy assessment tool for low awareness states. 
�������/����������:  Daveson, BA., Magee, WL., Crewe, L., Beaumont, G. Kenealy, P. (2007) 
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�	�� 
�!"#ก$��:  Clinical study/ level 7 
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���� 32:  Recent advances in behavioral assessment of individuals with disorders of 

consciousness. 
�������/����������:  Giacino, J. T., & Smart, C. M. /2007 
�
�	�� 
�!"#ก$��:  Review dicusses/level 7 
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�//�
�	��� The Consciousness Scale for Palliative Care (CSPC) 

 
 

Reference 

Gonçalves, F., Bento, M. J., Alvarenga, M., Costa, I., & Costa, L. (2008). Validation of a 
Consciousness Level Scale for Palliative Care. Palliative Medicine, 22: 724-729. 
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�//�
�	��� The French version of the Coma Recovery Scale-Revised (CRS-R) 

 
 

Reference 

Schnakers, C., Majerus, S., Giacino, J., Vanhaudenhuyse, A., Bruno, M., Boly, M., . . . Laureys, S. 
(2008). A French validation study of the Coma Recovery Scale-Revised (CRS-R). Brain 

Injury, 22(10), 786-792.  
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�//�
�	��� The JFK Coma Recovery Scale-Revised (CRS-R) 

 

 

Reference 

Giacino, J. T., Kalmar, K., & Whyte, J. (2004). The JFK Coma Recovery Scale-Revised: 
measurement characteristics and diagnostic utility. Archives of Physical Medicine & 

Rehabilitation, 85(12), 2020-2029.  
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�//�
�	��� The FOUR (Full Outline of UnResponsiveness) 

 
 

Reference 

Wolf, C. A., Wijdicks, E. F., Bamlet, W. R., & McClelland, R. L. (2007). Further validation of the 
FOUR score coma scale by intensive care nurses. Mayo Clinic Proceedings, 82(4), 435-438.  
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Western Neuro Sensory Stimulation Profile (WNSSP) 

I. AROUSAL/ATTENTION 

1. Arousability: (eye opening/facial or body movement to voice/touch or shaking/raising bed/wet 
cloth on face) 

0 = Requires REPEATED presentation of two or more stimuli 
1 = TWO OR MORE stimuli 
2 = ONE stimulus 
3 = SPONTANEOUSLY AWAKE 

2. Wakefulness: Longest period without being re-aroused 
0 = < 10 min 
1 = 11-20 min 
2 = > 21 min (or all throughout testing session) 

3. Eye Contact: 

0 = Eyes CLOSED 
1 = Eyes OPEN but not focused on examiner 
2 = Eyes FOCUSED on examiner (50% or more) 
N = Physically unable to open eyes (CN III paralysis) 

4. Attention to Task: Visual attention or ability to attend to tasks 
0 = Attends <50% of time 
1 = Attends >50% of time 

II. AUDITORY RESPONSE 

LOCALIZATION 

5. Voice: Response to introductory remarks: �Hello my name is �� 
0 =  NO response < 20 s 
1 = UNDIFFERENTIATED (does not awaken and than = to all stimuli: posturing, 

hyperventilation, chewing) 
2  =  DIFFERENTIATED (awakens or ≠ to various stimuli: eye movement/head turn) 

6. Sound: Best response to non-verbal sound (music/bell/clicker/tape recorder/sneeze/door slam 
�out of visual field) 

0 = NO response < 20 s 
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1  = UNDIFFERENTIATED (= to all stimuli: posturing, hyperventilation, blinking, 
chewing,) 

2  =  DIFFERENTIATED (≠ to various stimuli: eye movement/head turn, movement of 
part touched or named) 

COMPREHENSION (of single-stage auditory commands, repeat once without penalty than use ≠ 
cues, score only coinciding responses, penalty for perseveration) 

0 = NO response < 20 s 
1  = Incorrect response 
2  = Cued (prior visual modeling /touching /moving intended body part) delayed (>5 s) 

response 
3  = Cued, prompt response 
4  =  Spontaneous, delayed response (response after more than 5 s) 
5  = Spontaneous, prompt response 

7. Shake my hand 

8. Open/close mouth (if mouth is usually closed, use "open" for command) 
9. Stick out tongue 

10. Close/open eyes (if eyes are usually opened, use "closed" for command) 
11. Raise eyebrows 

12. Move body part (that patient can move spontaneously) 
III. EXPRESSIVE COMMUNICATION 

13. Vocalization: 

0 = NO response 
1  = Best spontaneous, non-meaningful VOCALIZATION (moaning, sighing, crying, 

other vocal noises) 
2 =  Best spontaneous, INAPPROPRIATE VERBALIZATION or mouthing of words 

irrelevant to the stimulus or unintelligible) 
3 = Vocalizes on COMMAND (repetition of sound or word) or mouths words or 

verbalizes APPROPRIATELY either spontaneously or on command (intelligible, 
relevant speech) 

14. Facial/Gestural expression for communication: (except for yes/no head nods) 
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0  = No response during the entire session (only RANDOM grimaces/reflex or 
involuntary behaviors) 

1  = ONE (smiling/frowning/eyebrow/eye 
  widening/pointing/reaching/shoulders/waving/pushing away) 
2  = Uses > ONE gesture/facial expression with communicative intent 

15. Yes/No Response: verbal or nonverbal (finger signals, eye gaze, buzzer system) to 3 verbal or 
written questions spontaneous responses may be given credit (Are you married?/Do you live in/ 
Were you born in the year�) 

0 = NEITHER response observed 
1 = Either "Yes" OR "No" response observed (does not need to be accurate, only present) 
2 = BOTH responses observed (does not need to be accurate, only present) 

IV. VISUAL RESPONSE 

TRACKING (repeat several times) 
Horizontal Tracking: 

0 = NO response < 20 s 
1 = Follows (from midline) to left OR right side 
2 = Follows (from midline) to left AND right side 
3 = Follows across midline from one side to the other 

16. Horizontal mirror 

17. Horizontal individual (slowly walk from one side of bed/chair around to opposite side, 
examiner or other person) 

18. Horizontal picture (large, brightly colored familiar personality/greeting card/family picture) 
19. Horizontal object (no-sound producing, brightly colored puppet/snow globe with moving parts) 
20. Horizontal mirror 

Vertical tracking: 

0 = NO response < 20 s 
1 = Follows (from midline) up OR down 
2 = Follows (from midline) up AND down 

21. Vertical picture 

22. Vertical object 
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COMPREHENSION: Best response to single-stage written commands, "Read card & do what it 
says", direction may be repeated once & attention directed to card by pointing without penalty, 
than use ≠ cues. Do not read card 

0  = NO response < 20 s 
1  =  Incorrect response 
2  =  Cued (prior visual modeling /touching or moving intended body part) delayed     

(>5 s) response 
3  = Cued, prompt response 
4  =  Spontaneous, delayed response (response after more than 5 s) 
5  =  Spontaneous, prompt response 

23. Open mouth (if mouth is usually closed, use "open" for command) 
24. Stick out tongue 

25. Close eyes (if eyes are usually opened, use "closed" for command) 
26. Raise eyebrows 

27. Move body part (that patient can move spontaneously) 
V. TACTILE RESPONSE 

LOCALIZATION 

28. Touch: (non-painful tap on shoulder outside vision/ stimulation of ≠ body parts with brush, 
rough towel, comb) 

0  = NO response < 20 s 
1  =  UNDIFFERENTIATED (= to all stimuli: reflexive posturing, hyperventilation, 

blinking, chewing,) 
2  = DIFFERENTIATED (≠ to various stimuli: eye movement/head turn, movement of 

part touched or named) 
29. Oral Stimulation: (stimulate external surface upper and lower lips with Q-tip) 

0 = WITHDRAWAL/ABNORMAL reflexes (tonic bite, tongue or jaw thrust, lip 
retraction or pursing) 

1 = PRIMITIVE REFLEXES (chewing, sucking, phasic bite, rooting) 
2  = TOLERATES stimulation 

OBJECT MANIPULATION ("This is a -. Show me how you use it") 



���������	
��	 
�
���	
��	
���� �	.
. (ก
��	
�
��������) / 121 

 

0  = No response < 20 s 
1  = Holds/releases object 
2  =  Moves object/uses it inappropriately 
3  =  Reaches for/pushes away object 
4  = Uses appropriately cued (demonstrate correct use, help initiate by touching/raising 

arm) 
5  = Uses appropriately spontaneously 
N  = Both arms casted or splinted 

30. Manipulation spoon (present in field of vision or in hand if unable to take it) 
31. Manipulation comb (if score < 3 thought related to motor rather than cognitive limitations 

circle the score) 
32. Manipulation pencil (try to elicit understanding of object's use by alternate means such as 

yes/no questions) 
OLFACTORY RESPONSE (pleasant and unpleasant: cologne/foods: vinegar, cinnamon, coffee, garlic 

0  = No response < 20 s 
1  = UNDIFFERENTIATED (= to all stimuli: reflexive posturing, hyperventilation, 

blinking, chewing,) 
2  = DIFFERENTIATED (≠ to various stimuli: eye movement/head turn, movement of 

part touched or named) 
N  = Not applicable (tracheostomy) 

 
Reference 

Ansell, B. J. and J. E. Keenan (1989). "The Western Neuro Sensory Stimulation Profile: a tool for 
assessing slow-to-recover head-injured patients." Arch Phys Med Rehabil 70(2): 104-8. 
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The sensory modality assessment and rehabilitation technique (SMART)  
 

 
 
Reference 

Gill-Thwaites, H., & Munday, R. (2004). The sensory modality assessment and rehabilitation 
technique (SMART): a valid and reliable assessment for vegetative state and minimally 
conscious state patients. Brain Injury, 18(12), 1255-1269.  
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�//�
�	��� Putney Auditory Single Word Yes/No Assessment (PASWORD) 

 

 
 

Reference 

MacKenzie, S., Gale, E., & Munday, R. (2006). Putney Auditory Single Word Yes/No 
Assessment (PASWORD). Development of a reliable test of yes/no at a single word 
level in patients unable to participate in assessments requiring a specific motor response: 
an exploratory study. International Journal of Language & Communication Disorders, 

41(2), 225-234.  
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GLASGOW LIEGE SCALE (GLS) 

Best Eye Response (1-4) 

1. No eye opening 

2. Eye opening to pain 

3. Eye opening to verbal command 

4. Eyes open spontaneously 

Best Verbal Response (1-5) 

1. No verbal response 

2. Incomprehensible sounds 

3. Inappropriate words 

4. Confused 

5. Orientated 

Best Motor Response (1-6) 

1. No motor response 

2. Stereotyped extension to pain 

3. Stereotyped flexion to pain 

4. Withdrawal from pain 

5. Localizing pain 

6. Obeys commands 

Brainstem reflexes (0-5) 

0. No brainstem reflex 

1. Oculocardiac reflex 

2. Horizontal oculocephalic or oculovestibular reflex 

3. Pupillary light reflex 

4. Vertical oculocephalic or oculovestibular reflex 

5. Fronto-orbicular reflex 

Reference 

Born, J. D., A. Albert, P. Hans and J. Bonnal (1985). "Relative prognostic value of best motor 

response and brain stem reflexes in patients with severe head injury." Neurosurgery 

16(5): 595-601. 
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The Middlesex Elderly Assessment of Mental State (MEAMS) 

 
 

Reference 

Kutlay, S., Küçükdeveci, A. A., Elhan, A. H., Yavuzer, G., & Tennant, A. (2007). Validation of 
the Middlesex Elderly Assessment of Mental State (MEAMS) as a cognitive screening 
test in patients with acquired brain injury in Turkey. Disability & Rehabilitation, 29(4), 
315-321.  
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�//�
�	��� Simplifiled Motor Scale (SMS) �//�
�	��� AVPU 

�"� �//�
�	��� ACDU 

 
 

Reference 

Gill, M., Martens, K., Lynch, E. L., Salih, A., & Green, S. M. (2007) Interrater Reliability of 3 
Simplified Neurologic Scales Applied to Adults Presenting to the Emergency Department 
With Altered Levels of Consciousness. Annals of Emergency Medicine, 49(4), 403-407. 
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