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��&RPSDULVRQ�RI�)RXU�6FRUH��LWK�WKH��ODVJR��&RPD�6FDOH�VFRUH��
LQ�3UHGLFWLQJ�2XWFRPHV�DPRQJ�3DWLHQWV��LWK��OWHUHG�0HQWDO�6WDWXV�

�GPLRWWHG�WR�(PHUJHQF�

.LUDQ�7DWWL���&���%RSDQQD����DUROG�0D�LP�/H�LV���6QHKLWK�&�3DWLO����
6KDQNDUDFKDUL�6�0D�DFKDUL���&KDQGDQNXPDU�1�5�

,QGLDQ�-RXUQDO�RI�(PHUJHQF��0HGLFLQH
9ROXPH����1XPEHU����-XO����6HSWHPEHU�����

'2,��KWWS���G[�GRL�RUJ����������LMHP���������;��������
��L�L�DO���WLFOH

�EVWUDFW

�LP��7R�NQRZ�ZKLFK�LV�WKH�EHVW�*&6�VFRUH�DQG�)285�VFRUH�WR�EH�XVHG�LQ�SDWLHQWV��SUHVHQWLQJ�
WR�(PHUJHQF��0HGLFLQH�GHSDUWPHQW�ZLWK�DOWHUHG�PHQWDO�VWDWXV�DQG�DOVR�SUHGLFWLQJ�WKH�RXWFRPH�
RI�SDWLHQW�

�DWH�LDO��D�G��HW�RG���7KLV�LV�D�SURVSHFWLYH�REVHUYDWLRQDO�FRPSDUDWLYH�VWXG���,W�LQFOXGHG�
����SDWLHQWV�RI�DOWHUHG�VHQVRULXP��ZKRVH�*&6�DQG�)285�VFRUHV�ZHUH�FDOFXODWHG�DW�DGPLVVLRQ�
DQG� IROORZHG�XS� WLOO�GLVFKDUJH�RU�GHDWK� WR�QRWH� WKH�RXWFRPH�� ,QGLYLGXDO�GHPRJUDSKLFV�DQG�
GLDJQRVLV�ZHUH�UHFRUGHG��DQG�WKH�UHVXOWV�ZHUH�DQDO�]HG�VWDWLVWLFDOO���

�H��OW���7KH�52&�FXUYH�DQDO�VLV�IRU�)285�VFRUH�LQ�GHWHUPLQLQJ�SURJQRVLV�ZLWKLQ����KRXUV�
RI� DGPLVVLRQ� LQGLFDWHV�PRGHUDWH� SUHGLFWLYH�SRZHU��ZLWK� DQ� DUHD�XQGHU� WKH� FXUYH� �$8&�� RI�
�������7KH�52&�FXUYH�DQDO�VLV�IRU�*&6�WRWDO�GHPRQVWUDWHG�D�VWURQJHU�SUHGLFWLYH�SRZHU�ZLWK�
DQ�$8&�RI�������

�R�FO��LR���%RWK�*&6�DQG�)285�VFRUH�FDQ�EH�XVHG�ZLWK�VDPH�UHOLDELOLW��LQ�HPHUJHQF��WR�
SUHGLFW�RXWFRPH�7DNLQJ�LQWR�DFFRXQW�WKH�SRVVLEOH�LQWHU�REVHUYHU�YDULDWLRQ�)285�VFRUH�FDQ�EH�
XVHG�ZLWK�XSSHU�KDQG�

�OL�LFDO� �L��LILFD�FH�� ,Q� FULWLFDOO��LOO� SDWLHQWV� ZLWK� DOWHUHG� VHQVRULXP�� H[SODLQLQJ� WKH�
SURJQRVLV�WR�WKH�DWWHQGDQWV�LV�D�FKDOOHQJH�IRU�WKH�SK�VLFLDQ��7KH�FRPPRQO��XVHG�*&6�VFRUH�KDV�
VHYHUDO�VKRUWFRPLQJV��HVSHFLDOO��LQ�LQWXEDWHG�SDWLHQWV��8VH�RI�WKH�)285�VFRUH�FDQ�RYHUFRPH�
WKHVH�VKRUWFRPLQJV�DQG�KHOS�LQ�SURJQRVWLFDWLRQ�RI�WKHVH�SDWLHQWV��,Q�YLHZ�RI�LWV�JRRG�FRUUHODWLRQ�
ZLWK�*&6�VFRUH�DQG�HTXDO�HIILFDF��LQ�SUHGLFWLQJ�RXWFRPHV�LQ�YDULHG�HWLRORJLHV��LW�FDQ�EH�XVHG�DV�
D�JRRG�DOWHUQDWLYH�WR�WKH�*&6�VFRUH�

.H��RUGV�� $OWHUHG� VHQVRULXP�� )XOO� 2XWOLQH� RI� 8QUHVSRQVLYHQHVV� VFRUH�� *ODVJRZ� &RPD�
6FDOH�VFRUH�

�R��WR�FLWH�WKLV�DUWLFOH�

.LUDQ�7DWWL��&�$�%RSDQQD��+DUROG�0D[LP�/HZLV�HW�DO��$�&RPSDULVRQ�RI�)RXU�6FRUH�ZLWK� WKH�*ODVJRZ�&RPD�6FDOH�VFRUH� LQ�
3UHGLFWLQJ�2XWFRPHV�DPRQJ�3DWLHQWV�ZLWK�$OWHUHG�0HQWDO�6WDWXV�$GPLRWWHG�WR�(PHUJHQF���,QGLDQ�-�(PHUJ�0HG�����������������
����

�XWKRU�V� �IILOLDWLRQ�� �������3RVWJUDGXDWH�� �$VVLVWDQW�
3URIHVVRU�� �$VVRFLDWH� 3URIHVVRU� �� +2'�� �-XQLRU� 5HVLGHQW��
'HSDUWPHQW�RI�(PHUJHQF��0HGLFLQH��.9*�0HGLFDO�&ROOHJH���
+RVSLWDO��.XUXQMLEDJ��6XOOLD���������.DUQDWDND��,QGLD�

&RUUHVSRQGLQJ��XWKRU��&���%RSDQQD��$VVLVWDQW�3URIHVVRU��
'HSDUWPHQW�RI�(PHUJHQF��0HGLFLQH��.9*�0HGLFDO�&ROOHJH���
+RVSLWDO��.XUXQMLEDJ��6XOOLD���������.DUQDWDND��,QGLD�

(�PDLO��NFJ�����#JPDLO�FRP

5HFHLYHG�RQ������������

�FFHSWHG�RQ������������

,1752�8&7,21

*ODVJRZ� &RPD� 6FDOH� �*&6�� LV� D� ZLGHO�� XVHG�
PHWKRG� WR� DVVHVV� WKH� EUDLQ� IXQFWLRQ� DQG� WR�

HVWLPDWH� RXWFRPHV� LQ� SDWLHQWV�ZLWK� DOWHUHG�PHQWDO�
VWDWXV��,W�ZDV�LQWURGXFHG�E��7HDVGDOH�DQG�-HQQHWW�LQ�
����� WR�EULQJ�XQLIRUPLW�� LQ� WKH�FOLQLFDO�DVVHVVPHQW�
RI� FRQVFLRXVQHVV����� $OWKRXJK� WKH� WHVW�ZDV� GHYLVHG�
WR�EH�XVHG� LQ�SDWLHQWV�ZLWK�EUDLQ� LQMXU��� LW� LV�XVHG�
H[WHQVLYHO��LQ�RWKHU�HWLRORJLHV�OLNH�VWURNH��GURZQLQJ��
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LQIHFWLRQV�� FDUGLDF� DUUHVW�� DQG� PHWDEROLF� FDXVHV�
OHDGLQJ� WR� DOWHUHG� VHQVRULXP����� 7KH� VFRUH� KDV� DQ�
H[FHOOHQW� FRUUHODWLRQ� WR� WKH� RXWFRPH� DQG� JRRG�
LQWHUREVHUYHU�UHOLDELOLW����+RZHYHU��*&6�KDV�VHYHUDO�
GUDZEDFNV�� )LUVWO��� WKHUH� LV� QR� SURYLVLRQ� WR� JUDGH�
YHUEDO� FRPSRQHQW� RI� *&6� LQ� LQWXEDWHG� SDWLHQWV��
6HYHUDO� SDWLHQWV� LQ� DOWHUHG� VHQVRULXP� ZLOO� UHTXLUH�
DVVLVWHG�YHQWLODWLRQ��,QDELOLW��WR�DFFHVV�VXFK�FRQGLWLRQ�
FDQ� XQGHUPLQH� WKH� HIIHFWLYHQHVV� RI� WKH� VFRULQJ�
V�VWHP����� 6HFRQGO��� LQ� WKH� PRWRU� FRPSRQHQW� RI�
*&6��WKH�ZLWKGUDZDO�UHVSRQVH�PD��EH�PLVWDNHQ�DV�D�
�exor�response�causing�an�error�in�scoring.��7KLUGO���
brainstem�re�exes�are�not�used� in� the�GCS,�which�
LV�IRXQG�WR�EH�FORVHO��UHODWHG�WR�PRUWDOLW��LQ�VHYHUDO�
VWXGLHV�����*LYHQ�WKHVH�VKRUWFRPLQJV��:LMGLFNV�HW�DO��
LQWURGXFHG�WKH�)285�VFRUH�LQ��������7KH�FRPSRQHQWV�
RI�WKLV�QHZ�VFRUH�DUH�HQOLVWHG�LQ�7DEOH���EHORZ��$SDUW�
IURP�DGGUHVVLQJ�WKH�VKRUWFRPLQJV�GLVFXVVHG�DERYH��
WKH� QHZ� VFRUH� DOVR� LQFOXGHV� WKH� DVVHVVPHQW� RI� WKH�
EUHDWKLQJ�SDWWHUQ��7KH�QHHG�IRU�DVVLVWHG�YHQWLODWLRQ�
FRUUHODWHV�ZLWK�WKH�VHYHULW��RI�WKH�GLVHDVH�DQG�KHQFH�
ZLWK�WKH�RXWFRPH���$OVR��WKH�)285�VFRUH�FDQ�LGHQWLI��
WKH� ORFNHG�LQ� VWDWH� �SVHXGR�FRPD�� DQG� SHUVLVWHQW�
YHJHWDWLYH� VWDWH�ZKHUH� WKH� SDWLHQW�V� H�HV� DUH� RSHQ��
but�the�tracking�of�the�examiner’s��nger�cannot�be�
performed.� There� are� several� modi�cations� in� the�
PRWRU� UHVSRQVH� FRPSRQHQWV� LQ� WKH� )285� VFRUH��
*HQHUDOL]HG� P�RFORQXV� VWDWXV� LV� LQFOXGHG� DQG�
JLYHQ� D� VFRUH� RI� �]HUR���:LWKGUDZDO� IURP� SDLQ� LV�
clubbed�into�decorticate�response�(�exion�response)�
as� it� is� often� dif�cult� to� differentiate� the� two.� The�
FRPSRQHQW� �REH�LQJ� FRPPDQGV�� LV� UHSODFHG� E��
a�more�speci�c�response�“thumps�up,��st�or�peace�
VLJQ���7KLV�KDV� WKH�DGGHG�DGYDQWDJH�RI� WHVWLQJ� WKH�
patient’s�alertness.�These�modi�cations�are�thought�
WR� LQFUHDVH� WKH� HIIHFWLYHQHVV� RI� WKH� QHZ� VFRUH� LQ�
SUHGLFWLQJ�RXWFRPHV�UHOLDEO���6LQFH�WKH�LQWURGXFWLRQ�
RI�WKH�)285�VFRUH��WKHUH�KDYH�EHHQ�VHYHUDO�VWXGLHV�
FRPSDULQJ�LW�ZLWK�WKH�*&6��0RVW�RI�WKHP�FRQFOXGHG�
WKDW� WKH� )285� VFRUH� LV� EHWWHU� WKDQ� WKH�*&6� VFRUH�
LQ� SUHGLFWLQJ� PRUWDOLW�� DQG� PRUELGLW��� +RZHYHU��
WKH�PDMRULW�� RI� WKHVH�KDYH�EHHQ�DPRQJ�SDWLHQWV� RI�
WUDXPDWLF� EUDLQ� LQMXU��������� ,Q� WKH� SUHVHQW� VWXG���
WKH�FRPSDULVRQ�LV�PDGH�EHWZHHQ�WKH�WZR�VFRUHV�LQ�
SDWLHQWV� RI� DOWHUHG� VHQVRULXP� IURP� QRQWUDXPDWLF�
FDXVHV� DGPLWWHG� WR� DQ� (PHUJHQF�� PHGLFLQH�
GHSDUWPHQW�

0�7(5,�/6��1��0(7�2�6

�W�G���H�L���D�G��HWWL��

‡� 7KLV�ZDV� D�SURVSHFWLYH�REVHUYDWLRQDO� VWXG���
DW� D� WHUWLDU�� FDUH� WHDFKLQJ� KRVSLWDO�� LQ� WKH�

'HSDUWPHQW� RI� (PHUJHQF�� 0HGLFLQH�� .9*�
0HGLFDO� &ROOHJH� DQG� +RVSLWDO� 6XOOLD� IURP�
-XQH������WR�-XO�������

‡� 6WXG��GHVLJQ�&RPSDUDWLYH�VWXG�

‡� )RU�WKLV�VWXG��D�WRWDO�RI�����FDVHV�ZHUH�WDNHQ�
DQG�FRPSDUHG�

‡� &DVHV� LQFOXGHG� DUH� $OFRKROLF� LQWR[LFDWLRQ��
&9$� LQFOXGLQJ� ERWK� $FXWH� ,QIDUFW� DQG�
+DHPRUUKDJLF�� 'UXJ� LQGXFHG� VHGDWLRQ��
0HWDEROLF� FDXVH� LQFOXGLQJ� DOO� NLQGV��
5HVSLUDWRU�� FDXVH�� 6KRFN� RI� DOO� NLQGV��
7UDXPDWLF�FDXVH

‡� &RPSDUDWLYH� VWXG��ZDV�PDGH� E�� XVLQJ� WKH�
�HFHLYH��RSH�DWL���F�D�DFWH�L�WLF�������F��YH�
PHW�RG���L����HGFDOF

,QFOXVLRQ�&ULWHULD

‡� 3DWLHQWV� ZLWK� D� *&6� VFRUH� OHVV� WKDQ� ���� RU�
WKRVH� LQ� FRQIXVLRQ� RU�ZLWK� D� GLPLQLVKHG� RU�
DEVHQW�UHVSRQVH�WR�YHUEDO�RU�SK�VLFDO�VWLPXOL��
ZHUH�LQFOXGHG�LQ�WKH�VWXG��

(�FOXVLRQ�&ULWHULD

‡� 3DWLHQWV� DJHG� �RXQJHU� WKDQ� ��� �HDUV� DQG�
FKURQLF�FDVHV�OLNH�$O]KHLPHU�V��VFKL]RSKUHQLD��
DQG� WKRVH� ZLWK� DQ� DOWHUHG� PHQWDO� VWDWXV� RI�
PRUH�WKDQ�D�ZHHN�ZHUH�H[FOXGHG�

‡� $�SDWLHQW�ZKR�GHYHORSV�FDUGLDF�DUUHVW�GXULQJ�
HPHUJHQF��WUHDWPHQW�ZDV�H[FOXGHG�

‡� 3DWLHQWV�ZLWK�NQRZQ�SV�FKLDWULF�LOOQHVV�ZHUH�
H[FOXGHG�IURP�WKH�VWXG��

0(7�2�2/2��

7KH�VWXG��SRSXODWLRQ�ZDV�GUDZQ�IURP�SDWLHQWV�
ZKR�ZHUH�DGPLWWHG�WR�WKH�&&8�ZLWK�DOWHUHG�PHQWDO�
VWDWXV��ZKR�PHW�WKH�LQFOXVLRQ�DQG�H[FOXVLRQ�FULWHULD��
$IWHU�REWDLQLQJ�LQIRUPHG�FRQVHQW�IURP�DWWHQGDQWV��
GDWD� ZHUH� FROOHFWHG� UHODWHG� WR� WKH� SDWLHQW�V�
GHPRJUDSKLF� FKDUDFWHULVWLFV�� FKLHI� FRPSODLQWV��
DQG� GXUDWLRQ� RI� LOOQHVV�� $OO� SDWLHQWV� XQGHUZHQW�
IXOO�PHGLFDO� DQG� QHXURORJLF� FOLQLFDO� HYDOXDWLRQ� DW�
WKH� WLPH� RI� DGPLVVLRQ�� 7KH� QHXURORJLF� FRQGLWLRQ�
ZDV� MXGJHG� E�� HYDOXDWLQJ� WKH� *&6� DQG� )285�
VFRUHV�� DQG�SDWLHQWV�ZHUH� IROORZHG�XQWLO� GHDWK�RU�
discharge.� The� �nal� diagnosis� and� outcome� were�
QRWHG�LQ�HDFK�FDVH�

�WDWL�WLFDO���DO��L�

‡� 'DWD�ZHUH�DQDO�]HG�XVLQJ�0HGFDOF�VRIWZDUH�
YHUVLRQ���������IRU�:LQGRZV������6SHDUPDQ�V�
rho�coef�cient�was�used�to�test�the�correlation�

.LUDQ�7DWWL��&�$�%RSDQQD��+DUROG�0D[LP�/HZLV�HW�DO��$�&RPSDULVRQ�RI�)RXU�6FRUH�ZLWK�WKH�*ODVJRZ�&RPD�6FDOH�
VFRUH�LQ�3UHGLFWLQJ�2XWFRPHV�DPRQJ�3DWLHQWV�ZLWK�$OWHUHG�0HQWDO�6WDWXV�$GPLRWWHG�WR�(PHUJHQF�
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���.LUDQ�7DWWL��&�$�%RSDQQD��+DUROG�0D[LP�/HZLV�HW�DO��$�&RPSDULVRQ�RI�)RXU�6FRUH�ZLWK�WKH�*ODVJRZ�&RPD�6FDOH�
VFRUH�LQ�3UHGLFWLQJ�2XWFRPHV�DPRQJ�3DWLHQWV�ZLWK�$OWHUHG�0HQWDO�6WDWXV�$GPLRWWHG�WR�(PHUJHQF�

EHWZHHQ� *&6� DQG� )285� VFRUHV�7KH� 52&�
FXUYH� ZDV� XVHG� WR� WHVW� WKH� GLVFULPLQDWLQJ�
DELOLW�� RI� WKH� WZR� VFRULQJ� V�VWHPV� LQ�
SUHGLFWLQJ� RXWFRPHV�� 7KH� RGGV� UDWLR� �25��
E��ELQDU��ORJLVWLF�UHJUHVVLRQ�ZDV�XVHG�WR�WHVW�
WKHLU�SUHGLFWLYH�SRZHU��7KH�SUHGLFWLYH�VFRUHV�
ZHUH� HQWHUHG� DV� RUGLQDOV�� DQG� 25� DGMXVWHG�
IRU� DJH�� VH[�� DQG� GLDJQRVLV� ZDV� FDOFXODWHG��
,QWHUQDO�YDOLGDWLRQ�ZDV�GRQH�XVLQJ�ERRWVWUDS�
WHFKQLTXH� ZLWK� ������ UHSOLFDWLRQV�� 7KH�
goodness� of� �t� for� the� logistical� regression�
PRGHO�ZDV�WHVWHG�E��+RVPHU�/HPHVKRZ�WHVW��
Microsoft�Of�ce�2019�was�used�for�graphical�
UHSUHVHQWDWLRQ�RI�GDWD�

‡� 7KH� PDMRULW�� RI� WKH� FDVHV� SUHVHQWHG� ZLWK� D�
EHWWHU� SURJQRVLV�� DFFRXQWLQJ� IRU� ���� RI� WKH�
WRWDO�FDVHV�VWXGLHG�

‡� 7KH� FDVHV� ZLWK� D� EDG� SURJQRVLV� DQG� GHDWK�
IROORZHG��UHSUHVHQWLQJ�����DQG�����RI�FDVHV��
UHVSHFWLYHO��

‡� :KHQ� ZH� FRQVLGHU� RXWFRPHV� EDVHG� RQ�
JHQGHU�� PDOHV� H[KLELWHG� D� VOLJKWO�� KLJKHU�
SHUFHQWDJH� LQ� ERWK� JRRG� ��������� DQG� SRRU�
RXWFRPHV����������FRPSDUHG�WR�IHPDOHV�ZKR�
DFFRXQWHG�IRU��������RI�JRRG�RXWFRPHV�DQG�
�������RI�SRRU�RXWFRPHV�

‡� 3DWLHQWV�ZLWK� D� JRRG�RXWFRPH� KDG� D�KLJKHU�
PHDQ� *ODVJRZ� &RPD� 6FDOH� �*&6�� VFRUH� RI�
�����ZLWK�D�VWDQGDUG�GHYLDWLRQ�RI�������DQG�D�
PHDQ� )285� VFRUH� RI� ������ZLWK� D� VWDQGDUG�
GHYLDWLRQ�RI������

‡� &RQYHUVHO���LQGLYLGXDOV�ZLWK�SRRU�RXWFRPHV�
KDG� D� ORZHU�PHDQ�*&6� VFRUH� RI� �����ZLWK� D�
VWDQGDUG�GHYLDWLRQ�RI������DQG�D�PHDQ�)285�
VFRUH�RI������ZLWK�D�KLJKHU�VWDQGDUG�GHYLDWLRQ�
RI� ������ LQGLFDWLQJ� JUHDWHU� YDULDELOLW�� LQ� WKLV�
JURXS�

5(68/76

$� 7RWDO� RI� ���� FDVHV� ZHUH� IROORZHG� DQG�
FRPSDUDWLYH� VWXG�� GRQH� EHWZHHQ� *&6� VFRUH� DQG�
)285�VFRUH�

6WXG�� LQFOXGHG�PDOHV� ��� DQG� IHPDOHV� ����PDOH�
ZLWK� JRRG� RXWFRPH� ������� DQG� SRRU� RXWFRPH�
�������DQG�IHPDOH�ZLWK�JRRG�RXWFRPH��������DQG�
SRRU�RXWFRPH��������

0HDQ�*&6�VFRUH�ZLWK�JRRG�RXWFRPH�RI������DQG�
SRRU�RXWFRPH�RI������

0HDQ�)285�VFRUH�ZLWK�JRRG�RXWFRPH�RI� ������
DQG�SRRU�RXWFRPH�RI������

7DEOH����&RPSRQHQWV�RI�WKH�*&6�DQG�)285�VFRUH�

�&6�6FRUH )RXU�6FRUH

(�H�RSHQLQJ (�H�UHVSRQVH

����������6SRQWDQHRXV ����������(�HOLGV�RSHQ��WUDFNLQJ��RU�EOLQNLQJ�WR�FRPPDQG

����������7R�VSHHFK ����������(�HOLGV�RSHQ�EXW�QRW�WUDFNLQJ

����������7R�SDLQ ����������(�HOLGV�FORVHG��EXW�RSHQ�WR�ORXG�YRLFH

����������1RQH ����������(�HOLGV�FORVHG��EXW�RSHQ�WR�SDLQ

����������(�HOLGV�UHPDLQ�FORVHG�ZLWK�SDLQ

%HVW�PRWRU�UHVSRQVH 0RWRU�UHVSRQVH

����������2EH�LQJ�FRPPDQGV ����������7KXPEV�XS��ILVW��RU�SHDFH�VLJQ

����������/RFDOL]LQJ�WR�SDLQ ����������/RFDOL]LQJ�WR�SDLQ

����������:LWKGUDZDO�IURP�SDLQ ����������)OH[LRQ�UHVSRQVH�WR�SDLQ

����������$EQRUPDO�IOH[LRQ�UHVSRQVH�WR�SDLQ ����������([WHQVLRQ�UHVSRQVH�WR�SDLQ

����������([WHQVLRQ�UHVSRQVH�WR�SDLQ ����������1R�UHVSRQVH�WR�SDLQ�RU�JHQHUDOL]HG�P�RFORQXV�VWDWXV

����������1RQH %UDLQVWHP�UHIOH�HV

����������3XSLO�DQG�FRUQHDO�UHIOH[HV�SUHVHQW

9HUEDO�UHVSRQVH ����������2QH�SXSLO�ZLGH�DQG�IL[HG

����������2ULHQWDWHG ����������3XSLO�RU�FRUQHDO�UHIOH[HV�DEVHQW

����������&RQIXVHG ����������3XSLO�DQG�FRUQHDO�UHIOH[HV�DEVHQW

����������,QDSSURSULDWH�ZRUGV ����������$EVHQW�SXSLO��FRUQHDO��DQG�FRXJK�UHIOH[

����������,QFRPSUHKHQVLEOH�VRXQGV 5HVSLUDWLRQ

����������1RQH ����������1RW�LQWXEDWHG��UHJXODU�EUHDWKLQJ�SDWWHUQ

����������1RW�LQWXEDWHG��&KH�QH�6WRNHV�EUHDWKLQJ�SDWWHUQ

����������1RW�LQWXEDWHG��LUUHJXODU�EUHDWKLQJ

����������%UHDWKHV�DERYH�YHQWLODWRU�UDWH

����������%UHDWKHV�DW�YHQWLODWRU�UDWH�RU�DSQHD
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�RRG�2XWFRPH 3RRU�2XWFRPH 7RWDO

6H� )UHTXHQF� 3HUFHQWDJH )UHTXHQF� 3HUFHQWDJH )UHTXHQF� 3HUFHQWDJH

)HPDOH �� ������ �� ������ �� ������

0DOH �� ������ �� ������ �� ������

*UDQG�7RWDO �� ������� �� ������� ��� �������

3URJQRVLV 0HDQ��&6 6���&6 0HDQ�)RXU�6FRUH 6��)RXU�6FRUH

*RRG�2XWFRPH ���� ���� ����� ����

3RRU�2XWFRPH ���� ���� ���� ����

*UDQG�7RWDO ���� ���� ����� ����

�RRG�2XWFRPH 3RRU�2XWFRPH 7RWDO

�LDJQRVLV 1 � 1 � 1 �

$OFRKROLF�,QWR[LFDWLRQ � ����� ����� � �����

&9$ � ������ �� ������ �� ������

'UXG�,QGXFHG�6HGDWLRQ ����� � ����� � �����

0HWDEROLF�&DXVH �� ������ �� ������ �� ������

5HVSLUDWRU��)DLOXUH � ����� � ����� � �����

6KRFN � ����� � ������ � �����

7UDXPWLF�&DXVH � ����� �� ������ �� ������

*UDQG�7RWDO �� ������� �� ������� ��� �������

5R��/DEOH )UHTXHQF� 3HUFHQWDJH

%HWWHU�3URJQRVLV �� ������

%DG�3URJQRVLV �� ������

'HDWK �� ������

*UDQG�7RWDO ��� �������

7KH�PRVW�SUHYDOHQW�GLDJQRVLV�DVVRFLDWHG�ZLWK�D�
JRRG�RXWFRPH�ZDV�PHWDEROLF�FDXVH��DFFRXQWLQJ�IRU�
�������RI�WKH�JRRG�RXWFRPH�FDVHV�

7UDXPDWLF� FDXVHV� DOVR� VKRZHG� D� VXEVWDQWLDO�
SUHVHQFH� LQ� WKH� SRRU� RXWFRPH� FDWHJRU��� ZLWK� D�
�������RFFXUUHQFH�

,W�V� ZRUWK� QRWLQJ� WKDW� DOFRKROLF� LQWR[LFDWLRQ�
H[FOXVLYHO�� UHVXOWHG� LQ�JRRG�RXWFRPHV��DQG�GUXJ�
LQGXFHG�VHGDWLRQ�ZDV�VROHO��DVVRFLDWHG�ZLWK�SRRU�
RXWFRPHV�LQ�WKLV�VWXG��

7KH� 52&� FXUYH� DQDO�VLV� IRU� )285� VFRUH� LQ�
GHWHUPLQLQJ�SURJQRVLV�ZLWKLQ����KRXUV�RI�DGPLVVLRQ�
LQGLFDWHV�PRGHUDWH�SUHGLFWLYH�SRZHU��ZLWK�DQ�DUHD�
XQGHU�WKH�FXUYH��$8&��RI�������

,Q�FRQWUDVW��WKH�&HUHEURYDVFXODU�$FFLGHQW��&9$��
ZDV�WKH�PDMRU�FRQWULEXWLQJ�IDFWRU�WR�SRRU�RXWFRPHV��
FRQVWLWXWLQJ��������RI�VXFK�FDVHV�

7KLV� PRGHO� H[KLELWHG� D� KLJK� VSHFLILFLW�� RI�
��������VXJJHVWLQJ� LW� LV�SURILFLHQW�DW� LGHQWLI�LQJ�
WUXH�JRRG�RXWFRPHV��EXW�KDG�D� ORZHU�VHQVLWLYLW��
RI��������� LQGLFDWLQJ� OLPLWHG�DELOLW�� WR� FRUUHFWO��

LGHQWLI�� SRRU� RXWFRPHV�� 7KH� RSWLPDO� FXWRII�
value,�as�per�the�Youden�index�of�0.3766,�was�≤7.�
&ULWHULRQ� YDOXHV� DQG� FRRUGLQDWHV� RI� WKH� 52&�
FXUYH�>6KRZ@�

.LUDQ�7DWWL��&�$�%RSDQQD��+DUROG�0D[LP�/HZLV�HW�DO��$�&RPSDULVRQ�RI�)RXU�6FRUH�ZLWK�WKH�*ODVJRZ�&RPD�6FDOH�
VFRUH�LQ�3UHGLFWLQJ�2XWFRPHV�DPRQJ�3DWLHQWV�ZLWK�$OWHUHG�0HQWDO�6WDWXV�$GPLRWWHG�WR�(PHUJHQF�
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7KH� 52&� FXUYH� DQDO�VLV� IRU� *&6� WRWDO�
GHPRQVWUDWHG�D�VWURQJHU�SUHGLFWLYH�SRZHU�ZLWK�DQ�
$8&�RI�������

7KLV� DQDO�VLV� UHYHDOHG� D� FRQVLGHUDEO�� KLJK�
VHQVLWLYLW��RI���������GHQRWLQJ� LWV� HIIHFWLYHQHVV� LQ�
FRUUHFWO�� LGHQWLI�LQJ�SRRU� RXWFRPHV��DOEHLW�ZLWK�D�
speci�city�of�48.08%,�indicating�a�lower�accuracy�in�
LGHQWLI�LQJ�WUXH�JRRG�RXWFRPHV�

The�analysis� identi�ed�an�optimal�cut�off�value�
of�≤9,�guided�by�a�Youden�index�of�0.3558.

&21&/86,21

%RWK� *&6� DQG� )285� VFRUH� FDQ� EH� XVHG� ZLWK�
VDPH�UHOLDELOLW��LQ�HPHUJHQF��WR�SUHGLFW�RXWFRPH�

7DNLQJ�LQWR�DFFRXQW�WKH�SRVVLEOH�LQWHU�REVHUYHU�
YDULDWLRQ� )285� VFRUH� FDQ� EH� XVHG� ZLWK� XSSHU�
KDQG�

(DV��FDOFXODWLRQ�RI�*&6�ZLWK���FRPSRQHQWV�FDQ�
WDNH� D�XSSHU�KDQG�RYHU� )285�VFRUH� LQ� XQWUDLQHG�
SHUVRQQHO�

5()(5(1&(6

��� 7HDVGDOH� *�� -HQQHWW� %�� $VVHVVPHQW� RI� FRPD�
DQG�LPSDLUHG�FRQVFLRXVQHVV��D�SUDFWLFDO�VFDOH��
/DQFHW� ���������������������� '2,�� ��������
V���������������������

��� .DVSURZLF]� 0�� %XU]�QVND� 0�� 0HOFHU� 7��
.�EOHU�$�� $� FRPSDULVRQ� RI� WKH�)XOO� 2XWOLQH�
RI� 8Q5HVSRQVLYHQHVV� �)285�� VFRUH� DQG�
*ODVJRZ� &RPD� 6FRUH� �*&6�� LQ� SUHGLFWLYH�
PRGHOOLQJ� LQ� WUDXPDWLF� EUDLQ� LQMXU��� %U�
-� 1HXURVXUJ� �������������������� '2,��
������������������������������

��� :LMGLFNV� ()�� %DPOHW� :5�� 0DUDPDWWRP� %9��
0DQQR� (0�� 0F&OHOODQG� 5/�� 9DOLGDWLRQ� RI� D�
QHZ�FRPD�VFDOH��WKH�)285�VFRUH��$QQ�1HXURO�
��������������������'2,����������DQD�������

��� 0LVKUD�5.��0DKDMDQ�&��.DSRRU� ,��3UDEKDNDU�

+��%LWKDO�3.��&RPSDULVRQ�RI� )XOO�2XWOLQH� RI�
8Q5HVSRQVLYHQHVV� �)285�� VFRUH� DQG� WKH�
FRQYHQWLRQDO� VFRUHV� LQ� SUHGLFWLQJ� RXWFRPH�
LQ� DQHXU�VPDO� VXEDUDFKQRLG� KDHPRUUKDJH�
SDWLHQWV�� ,QGLDQ� -� $QDHVWK� ����������������
'2,�����������LMD�,-$B���B���

��� 6LQJKDO� 9�� &OLQLFDO� DSSURDFK� WR� DFXWH�
GHFOLQH� LQ� VHQVRULXP�� ,QGLDQ� -� &ULW� &DUH�
0HG� ��������6XSSO�� ���6����� '2,�� ���������
MS�MRXUQDOV�������������

��� ,�HU� 91�� 0DQGUHNDU� -1�� 'DQLHOVRQ� 5'��
=XENRY�$<��(OPHU� -/��:LMGLFNV�()��9DOLGLW��
RI� WKH� )285� VFRUH� FRPD� VFDOH� LQ� WKH�
PHGLFDO� LQWHQVLYH� FDUH� XQLW�� 0D�R� &OLQLF�
3URF� �������������������� '2,�� ��������
6����������������������

��� *KHOLFKNKDQL� 3�� (VPDHLOL� 0�� +RVVHLQL� 0��
6H�ODQL� .�� *ODVJRZ� &RPD� 6FDOH� DQG� )285�
6FRUH� LQ� SUHGLFWLQJ� WKH� PRUWDOLW�� RI� WUDXPD�
SDWLHQWV�� D� GLDJQRVWLF� DFFXUDF�� VWXG���
(PHUJHQF�� ����������H���� '2,�� KWWSV����
SXEPHG�QFEL�QOP�QLK�JRY����������

��� .LVKRU�.��6DQMHHE�6��&RPSDULVRQ�RI�RXWFRPH�
SUHGLFWLRQV� E�� WKH� *ODVJRZ� &RPD� 6FDOH�
DQG� WKH� )XOO� 2XWOLQH� RI� 8QUHVSRQVLYHQHVV�
6FRUH� LQ� WKH� QHXURORJLFDO� DQG� QHXURVXUJLFDO�
SDWLHQWV� LQ� WKH� LQWHQVLYH� FDUH� XQLW�� ,QGLDQ�
-� &ULW� 0HG� �������������������� '2,��
��������������������������

��� Sepahvand� E,� Jalalı� R,� Mırzaeı� M,�
Ebrahımzadeh� F,� Ahmadı� M,� Amraıı� � E.�
*ODVJRZ� &RPD� 6FDOH� YHUVXV� IXOO� RXWOLQH�
RI� 8Q5HVSRQVLYHQHVV� 6FDOH� IRU� SUHGLFWLRQ�
RI� RXWFRPHV� LQ� SDWLHQWV� ZLWK� WUDXPDWLF�
EUDLQ� LQMXU�� LQ� WKH� LQWHQVLYH� FDUH� XQLW��
7XUN� 1HXURVXUJ� �������������������� '2,��
������������������-71�������������

���� (NHQ� &�� .DUWDO� 0�� %DFDQOL� $�� (UD�� 2��
&RPSDULVRQ� RI� WKH� )XOO� 2XWOLQH� RI�
8QUHVSRQVLYHQHVV� 6FRUH�&RPD�6FDOH�DQG� WKH�
*ODVJRZ�&RPD�6FDOH�LQ�DQ�HPHUJHQF��VHWWLQJ�
SRSXODWLRQ�� (XU� -� (PHUJ�0HG� ��������������
����'2,����������0(-��E���H��������DE��

���� )RR�&&��/RDQ�--��%UHQQDQ�30��7KH�UHODWLRQVKLS�RI�
WKH�)285�VFRUH�WR�SDWLHQW�RXWFRPH��D�V�VWHPDWLF�
UHYLHZ�� -�1HXURWUDXPD������������������������
'2,����������QHX�����������

.LUDQ�7DWWL��&�$�%RSDQQD��+DUROG�0D[LP�/HZLV�HW�DO��$�&RPSDULVRQ�RI�)RXU�6FRUH�ZLWK�WKH�*ODVJRZ�&RPD�6FDOH�
VFRUH�LQ�3UHGLFWLQJ�2XWFRPHV�DPRQJ�3DWLHQWV�ZLWK�$OWHUHG�0HQWDO�6WDWXV�$GPLRWWHG�WR�(PHUJHQF�


