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Depression and Anxiety Following Deep Brain 
Stimulation in Parkinson’s Disease: Systematic 
Review and Meta-Analysis
Depressão e Ansiedade após Estimulação Cerebral Profunda na Doença de 
Parkinson: Revisão Sistemática e Meta-Análise 
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RESUMO
Introdução:�$�HVWLPXODomR�FHUHEUDO�SURIXQGD��(&3��p�H¿FD]�QD�GRHQoD�GH�3DUNLQVRQ��'3��DYDQoDGD��PHOKRUDQGR�VLQWRPDV�PRWRUHV��
ÀXWXDo}HV�H�D�TXDOLGDGH�GH�YLGD��1R�HQWDQWR��WrP�VLGR�UHSRUWDGRV�HIHLWRV�DGYHUVRV�SVLTXLiWULFRV��PDV�GH�XPD�IRUPD�YDULiYHO�H�QmR�SD�
GURQL]DGD��2�REMHFWLYR�GHVWH�DUWLJR�p�DQDOLVDU�H�VXPDUL]DU�D�HYLGrQFLD�SXEOLFDGD�VREUH�VLQWRPDV�GHSUHVVLYRV�H�DQVLHGDGH�HP�GRHQWHV�
FRP�'3�DSyV�(&3��DWUDYpV�GH�UHYLVmR�VLVWHPiWLFD�H�PHWD�DQiOLVH�
Material e Métodos:�$�3XE0HG� IRL�SHVTXLVDGD�DWp�0DLR������SDUD� LGHQWL¿FDU�RV�HVWXGRV�TXH�DYDOLDUDP�VLQWRPDV�GHSUHVVLYRV�H�
DQVLHGDGH�HP�GRHQWHV�FRP�GRHQoD�GH�3DUNLQVRQ�VXEPHWLGRV�D�HVWLPXODomR�FHUHEUDO�SURIXQGD�ELODWHUDO�GR�Q~FOHR�VXEWDOkPLFR��167��
RX�JORER�SiOLGR�LQWHUQR��*3L���)RUDP�IHLWDV�PHWD�DQiOLVHV�FRP�PRGHOR�GH�HIHLWRV�DOHDWyULRV�SDUD�JUXSRV�GH�SHOR�PHQRV�WUrV�HVWXGRV�
KRPRJpQHRV�HP�UHODomR�DR�GHVHQKR�H�LQVWUXPHQWRV�XWLOL]DGRV�
Resultados:�)RUDP�VHOHFLRQDGDV����UHIHUrQFLDV��������FRQWLQKDP�GDGRV�UHODWLYRV�D�HVFDODV�GH�DYDOLDomR�GH�GHSUHVVmR�H�������UHOD�
WLYRV�D�DQVLHGDGH��'RLV�HVWXGRV�QmR�GLVFULPLQDYDP�R�DOYR�XVDGR��QRV�UHVWDQWHV����IRL�IHLWD�DYDOLDomR�GH�FXUWR�SUD]R�HP�������������GH�
PpGLR�SUD]R�HP������������H�GH�ORQJR�SUD]R�HP�����������)RUDP�HQFRQWUDGRV�GDGRV�VREUH�YDULDomR�SUp�SyV�RSHUDWyULD�HP������������
HVWXGRV�H������������FRQWLQKDP�GDGRV�FRPSDUDQGR�(&3�167�YHUVXV�RXWURV�JUXSRV��(&3�*3L��n  ���HVWXGRV����������HOHJtYHLV�SDUD�
FLUXUJLD��n  ������������H�WUDWDPHQWR�PpGLFR��n  �����������
Discussão:�e�DSDUHQWH�D�PHOKRULD�GH�GHSUHVVmR�H�DQVLHGDGH�DSyV�(&3��VREUHWXGR�D�FXUWR�SUD]R��HIHLWR�TXH�WHQGH�D�HVEDWHU�VH�HP�
DYDOLDo}HV�SRVWHULRUHV��(P�UHODomR�j�GHSUHVVmR�D�(&3�167�PRVWURX�VH�VXSHULRU�DR�WUDWDPHQWR�PpGLFR��PDV�QmR�HP�FRPSDUDomR�FRP�
R�JUXSR�GH�FRQWUROR�HOHJtYHO�SDUD�FLUXUJLD��9HUL¿FRX�VH�R�UHVXOWDGR�RSRVWR�SDUD�D�DQVLHGDGH��XPD�YH]�TXH�RV�UHVXOWDGRV�IDYRUHFHP�R�
WUDWDPHQWR�PpGLFR�VREUH�D�(&3�167��H�HVWD�VREUH�R�JUXSR�GH�HOHJtYHLV�SDUD�FLUXUJLD��1mR�p�HYLGHQWH�D�VXSHULRULGDGH�GH�XP�DOYR�VREUH�
R�RXWUR��PDV�RV�GDGRV�IDYRUHFHP�OLJHLUDPHQWH�R�*3L�SDUD�DPERV�RV�WLSRV�GH�VLQWRPDV�
Conclusões: 2�SDGUmR�H�FXUVR�GRV�VLQWRPDV�GHSUHVVLYRV�H�DQVLHGDGH�DSyV�(&3�QD�'3�QmR�VmR�FODURV��PDV�DPERV�SDUHFHP�PHOKR�
UDU�QR�FXUWR�SUD]R��HVSHFLDOPHQWH�D�GHSUHVVmR�DSyV�D�(&3�167��2V�UHVXOWDGRV�VmR�EDVWDQWH�KHWHURJpQHRV��'HYHP�VHU�HVWLPXODGRV�
HVIRUoRV�QR�VHQWLGR�GH�KDYHU�SDGURQL]DomR�GH�SURFHGLPHQWRV�GH�DYDOLDomR�QRV�YiULRV�FHQWURV�
Palavras-chave:�'RHQoD�GH�3DUNLQVRQ��(VWLPXODomR�&HUHEUDO�3URIXQGD��$QVLHGDGH��'HSUHVVmR��0HWD�$QiOLVH�
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ASSUNTO: Depressão e ansiedade após a estimulação profunda do cérebro na doença de Parkinson: revisão sistemática e meta-análise
Pequenas Identificámos apenas algumas Gralhas nenhum diretor Documento, Cujas Mudanças sugerimos:

1) Página 1, secção "Resumo", Ultima Frase: POR favor Change "estimulados Devem SER" para "promovidos Devem SER"

2) Página 7, Ultimo Parágrafo: POR favor Change "esta meta se baseia apenas em alguns" para "esta meta se baseia apenas em alguns"

3) Página 7, Ultimo Parágrafo: POR favor Change "estudos publicados na STN e GPI" para "estudos publicada referente à STN e GPi"

4) Página 9, Coluna da Esquerda, Final Do Primeiro Parágrafo: POR favor Change "Escala Unificada para Doença de Parkinson e eles sugerem" para "Escala Unificada para Doença de Parkinson; os autores sugerem"

Nenhum material se mudar Suplementar Será, será necessario um existe Opaco dados no logo Título na Primeira Página, dado that was a dados de Submissão (2013) e uma Localidade: Não Data de Publicação (2014): "Acta Medica Portuguesa 2013" para "Acta Medica Portuguesa 2014"
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INTRODUCTION
 3DUNLQVRQ¶V� GLVHDVH� �3'�� LV� D� FRPPRQ�� GLVDEOLQJ�
QHXURGHJHQHUDWLYH� FRQGLWLRQ� FKDUDFWHUL]HG� E\� PRWRU� DQG�
QRQ�PRWRU�V\PSWRPV�� LQFOXGLQJ�FRJQLWLYH�DQG�EHKDYLRUDO�1 
'HHS� EUDLQ� VWLPXODWLRQ� �'%6�� KDV� SURYHG� HIIHFWLYH� LQ�
DGYDQFHG�3'��DV�PRWRU� V\PSWRPV�� ÀXFWXDWLRQV�� GLVDELOLW\�
DQG�TXDOLW\�RI�OLIH�LPSURYH�LQ�SDWLHQWV�FDUHIXOO\�VHOHFWHG�IRU�
WKH� SURFHGXUH����� 5HFHQWO\�� WKH� HI¿FDF\� RI� '%6� KDV� EHHQ�
DOVR�GHPRQVWUDWHG� LQ�3'�ZLWK�HDUO\�PRWRU� FRPSOLFDWLRQV�� 
VXJJHVWLQJ�WKDW�WKH�XQLYHUVH�RI�SRWHQWLDO�VXUJLFDO�FDQGLGDWHV�
LV� ZLGHU� WKDQ� SUHYLRXVO\� HVWDEOLVKHG�� +RZHYHU�� FRQFHUQV�
KDYH�EHHQ�UDLVHG�DERXW�SRWHQWLDO�FRJQLWLYH�DQG�SV\FKLDWULF�
DGYHUVH� HIIHFWV� LQ� 3'� SDWLHQWV� IROORZLQJ� '%6�� DQG� VRPH�
GDWD� HYHQ� VXJJHVWHG� WKDW� FRQVHTXHQFHV� PLJKW� YDU\�
DFFRUGLQJ� WR� WKH� FKRVHQ� WDUJHW�� QDPHO\� WKH� VXEWKDODPLF�
QXFOHXV��671��RU� WKH�JOREXV�SDOOLGXV� LQWHUQXV��*3L������2Q�
WKH�RWKHU�KDQG��VHYHUDO�VWXGLHV�IRXQG�QR�VLJQL¿FDQW�DGYHUVH�
SV\FKLDWULF� RXWFRPHV� IROORZLQJ� '%6� LQ� 3'������ $FFXUDWH�
NQRZOHGJH�RQ�WKLV�WKHPH�LV�SDUDPRXQW��DV�VHYHUDO�DXWKRUV�
KDYH� GHPRQVWUDWHG� WKDW� QRQ�PRWRU� V\PSWRPV� �106���
QDPHO\�GHSUHVVLRQ�DQG�DQ[LHW\��LPSDFW�VLJQL¿FDQWO\�RQ�WKH�
TXDOLW\�RI�OLIH�DQG�LOOQHVV�UHODWHG�GLVWUHVV�RI�3'�SDWLHQWV������ 
,Q� IDFW�� WKH� LPSRUWDQFH� RI� 106� LQ� 3'� OHG� WR� WKH� UHFHQW�
SURSRVDO�RI�DQ�LQWHJUDWHG�DVVHVVPHQW�DSSURDFK�DV�SDUW�RI�
WKH�FOLQLFDO�URXWLQH����1RQHWKHOHVV��WKH�RXWFRPHV�FRQFHUQLQJ�
GHSUHVVLRQ�DQG�DQ[LHW\�LQ�3'�DIWHU�'%6�UHPDLQ�LQFRPSOHWHO\�
FODUL¿HG�� DV� VHYHUDO� GLIIHUHQW� DVVHVVPHQW� PHWKRGV� KDYH�
EHHQ�XVHG��DQG�UHVXOWV�KDYH�EHHQ�UHSRUWHG�XQGHU�GLYHUVH�
IRUPXODV��'DWD� KDYH�EHHQ� UHYLHZHG� V\VWHPDWLFDOO\� LQ� WZR�
SUHYLRXV� SXEOLFDWLRQV� FRQFHUQLQJ� SV\FKLDWULF� RXWFRPHV� LQ�
SDWLHQWV�XQGHUJRLQJ�ELODWHUDO�'%6��EXW�RQH�VWXG\�SXEOLVKHG�
LQ������ZDV�OLPLWHG�WR�SDWLHQWV�KDYLQJ�671�'%6����ZKLOH�WKH�
RWKHU��SXEOLVKHG�LQ�������MRLQWO\�DQDO\]HG�UHVXOWV�LQ�VHYHUDO�
GLVRUGHUV�� LQFOXGLQJ� 3'���� LQ� DGGLWLRQ�� QHZ� UHVHDUFK� GDWD�
LQ�3'�KDYH�EHHQ�SXEOLVKHG�VLQFH� WKHQ�� WKXV� MXVWLI\LQJ� UH�
DSSUDLVDO�RI�¿QGLQJV��:H�DLPHG�DW�V\VWHPDWLFDOO\�UHYLHZLQJ�
WKH� OLWHUDWXUH� DQG� VXPPDUL]LQJ� WKH� HYLGHQFH� E\� PHWD�
DQDO\VLV�� LQ� RUGHU� WR� HVWDEOLVK� VWDWH� RI� WKH� DUW� NQRZOHGJH�
FRQFHUQLQJ�DQ[LHW\�DQG�GHSUHVVLRQ�IROORZLQJ�'%6�LQ�3'�

MATERIAL AND METHODS
� 3XE0HG�ZDV�VHDUFKHG� IURP� LQFHSWLRQ�XQWLO�0D\�������
XVLQJ� WKH� VHDUFK� H[SUHVVLRQ� ³�³GHHS� EUDLQ� VWLPXODWLRQ´�
25� ³VXEWKDODPLF� VWLPXODWLRQ´� 25� �VWLPXODWLRQ� $1'�
�³VXEWKDODPLF� QXFOHXV´� 25� ³JOREXV� SDOOLGXV´���� $1'�
�SDUNLQVRQ� GLVHDVH� 25� SDUNLQVRQ¶V� GLVHDVH�´�� WR� LGHQWLI\�
VWXGLHV�WKDW�DVVHVVHG�DQ[LHW\�DQG�GHSUHVVLYH�V\PSWRPV�LQ�
3'�SDWLHQWV�ZKR�XQGHUZHQW�ELODWHUDO�'%6�
� $� WRWDO� RI� �� ���� UHIHUHQFHV�ZHUH� VFUHHQHG� E\� RQH� RI�
�� UHYLHZHUV� �0,&��$0��$2��� IROORZLQJ� WKH�VDPH�H[FOXVLRQ�
FULWHULD�GH¿QHG�D�SULRUL��DV�IROORZV�����ODQJXDJH�RWKHU�WKDQ�
(QJOLVK��3RUWXJXHVH�DQG�6SDQLVK�����QRQ�KXPDQ�GDWD�����
GLVRUGHUV� RWKHU� WKDQ�3'�� ��� VWXGLHV� QRW� FRQFHUQLQJ�'%6��
���VWXGLHV�QRW�FRQYH\LQJ�RULJLQDO�GDWD��UHYLHZV��V\VWHPDWLF�
UHYLHZV��PHWD�DQDO\VLV��ERRN�FKDSWHUV��OHWWHUV�WR�WKH�HGLWRU�
ZLWK�QR�RULJLQDO�GDWD������FDVH�UHSRUWV��DQG����UHSRUWV�ZLWK�
QR�GDWD�RQ�WKH�RXWFRPHV�RI�LQWHUHVW��QDPHO\�������QR�FOLQLFDO�

RXWFRPH�DW�DOO��H�J��LPDJH�PHWKRGV�IRU�WDUJHW�ORFDWLRQ��������
FOLQLFDO� RXWFRPH� RWKHU� WKDQ� SV\FKLDWULF�� ����� SV\FKLDWULF�
RXWFRPH� QRW� REMHFWLYHO\� DVVHVVHG� E\� SV\FKRPHWULF�
LQVWUXPHQW�� 7KLV� DSSURDFK� LQWHQGHG� WR� LQFOXGH� RQO\�
UHIHUHQFHV�ZLWK�REMHFWLYH�DQG�SRWHQWLDOO\�FRPSDUDEOH�GDWD�
5HIHUHQFHV� ZHUH� WKHQ� UHVWULFWHG� WR� WKRVH� UHSRUWLQJ� RQ�
ELODWHUDO�VWLPXODWLRQ�VXUJHU\�SHUIRUPHG�RQ�WKH�PRVW�UHOHYDQW�
'%6�WDUJHWV�LQ�3'��671�DQG�*3L���ZLWK�QR�SUHYLRXV�OHVLRQ�
VXUJHU\��DQG�RQO\�GHSUHVVLRQ�DQG�DQ[LHW\�ZHUH�FRQVLGHUHG�
SV\FKLDWULF� RXWFRPHV�� 6WXG\� GHVLJQ� GHWDLOV� ZHUH� XVHG� WR�
H[FOXGH�SXEOLFDWLRQV�QRW�HQUROOLQJ�SDUWLFLSDQWV�FRQVHFXWLYHO\�
RU� UDQGRPO\� VHOHFWHG�� 2QH� DGGLWLRQDO� UHIHUHQFH� ZDV�
H[FOXGHG�DV�LW�IRFXVHG�RQ�'%6�³RQ´�versus�³RII´�FRPSDULVRQ�
RQO\�� 'XSOLFDWH� UHIHUHQFHV� ZHUH� HOLPLQDWHG� E\� FRPSDULQJ�
WLWOHV�� DXWKRUV�� FHQWHUV� DQG� VDPSOH� GHWDLOV�� $� WRWDO� RI�
��� VWXGLHV����������� DVVHVVLQJ� GHSUHVVLRQ� DQG�RU� DQ[LHW\�
IROORZLQJ�'%6��671�DQG�RU�*3L��LQ�FRQVHFXWLYH�VDPSOHV�RI�
3'�SDWLHQWV�ZHUH�IRXQG��7KH�ÀRZ�FKDUW�GHSLFWLQJ�UHIHUHQFH�
VHOHFWLRQ� DQG� H[FOXVLRQ� LV� SUHVHQWHG� LQ� VXSSOHPHQWDU\�
PDWHULDO�RQOLQH��$SSHQGL[����
� 'DWD�RQ�GHSUHVVLRQ�DQG�DQ[LHW\�DVVHVVPHQW�VFDOHV�ZHUH�
FROOHFWHG� IURP� WKH� HOLJLEOH� VWXGLHV� DORQJ� ZLWK� '%6� WDUJHW�
DQG�IROORZ�XS�WLPH��)LYH�DVSHFWV�ZHUH�FRQVLGHUHG�LQ�RUGHU�
WR� JURXS�DQG�DQDO\]H�GDWD�� ���0DLQ�RXWFRPH��GHSUHVVLRQ�
RU�DQ[LHW\�����'%6� WDUJHW��671�DQG�*3L�ZHUH� LQGLYLGXDOO\�
FRQVLGHUHG�� ��� )ROORZ�XS� WLPH�� WKUHH� PDLQ� SHULRGV� ZHUH�
FRQVLGHUHG��XS�WR���PRQWKV�DIWHU�VXUJHU\��VKRUW�WHUP�IROORZ�
XS���EHWZHHQ���PRQWKV�DQG���\HDUV� �PLG�WHUP� IROORZ�XS���
DQG�PRUH� WKDQ��� \HDUV� �ORQJ�WHUP� IROORZ�XS���ZLWKLQ� HDFK�
GH¿QHG� WLPH� SHULRG�ZH� VHOHFWHG� WKH� GDWD� UHIHUULQJ� WR� WKH�
ORQJHVW�IROORZ�XS�IRU�DQDO\VLV��ZKHQHYHU�GDWD�ZDV�DYDLODEOH�
IRU�GLIIHUHQW�PRPHQWV�DIWHU�WKH�LQWHUYHQWLRQ�����$VVHVVPHQW�
VFDOH�V�� HPSOR\HG�� ��� 6WXG\� GHVLJQ�� WZR� PDLQ� W\SHV� RI�
LQIRUPDWLRQ�ZHUH�VRXJKW��WKH�FKDQJH�RI�YDULDEOHV�RI�LQWHUHVW�
ZLWK�WKH�H[SRVXUH�WR�WKH�SURFHGXUH��IROORZ�XS�VWXGLHV�ZLWK�
SUH��DQG�SRVW�RSHUDWLYH�GDWD��DQG� WKH�GLIIHUHQFH�EHWZHHQ�
JURXSV� FRQFHUQLQJ� WKH� UHVSRQVH� WR� '%6� �VWXGLHV� ZLWK�
GLIIHUHQW�W\SHV�RI�FRPSDUDWRUV���
� ,QIRUPDWLRQ� RQ� WKHVH� ¿YH� DVSHFWV� LV� GHWDLOHG� LQ�
VXSSOHPHQWDU\�PDWHULDO� RQOLQH� �$SSHQGL[� ��� IRU� HDFK�RQH�
RI� WKH� ��� UHIHUHQFHV�� (OHYHQ� RI� WKHP������������������������������� 
SUHVHQWHG�GDWD�LQ�D�QRQ�FRPSDUDEOH�ZD\��ZLWK�D�WRWDO�RI����
UHIHUHQFHV�DOORZLQJ�TXDQWLWDWLYH�DQDO\VLV�
� '%6� versus� FRQWUROV� DQG� 671�'%6� versus� *3L�'%6�
ZHUH�FRQVLGHUHG�FRPSDULVRQV�RI�LQWHUHVW��VR�LQ�VWXGLHV�ZLWK�
RWKHU�FRPSDUDWRUV�RQO\�WKH�LQIRUPDWLRQ�FRQFHUQLQJ�WKH�'%6�
JURXS�ZDV�FROOHFWHG��³2Q´�VWDWH�HYDOXDWLRQ�ZDV�FRQVLGHUHG�
LQ� VWXGLHV� UHSRUWLQJ� ³RQ´�versus� ³RII´� VWDWH� FRPSDULVRQ�� ,Q�
SDUWLDO�GXSOLFDWHV�ZLWK�SDWLHQWV�RYHUODSSLQJ�EXW�ZLWK�GLIIHUHQW�
DVVHVVPHQW� VFDOHV������� IROORZ�XS� WLPH������ RU� FRPSDULVRQ�
JURXSV���� D� VHOHFWLRQ� RI� UHOHYDQW� GDWD� ZDV� SHUIRUPHG� IRU�
HDFK� RQH�� DQG� RQO\� VSHFL¿F� GXSOLFDWHG� LQIRUPDWLRQ� ZDV�
H[FOXGHG�
� )RUHVW�SORWV� ZHUH� XVHG� WR� VXPPDUL]H� WKH� ¿QGLQJV�
IURP�DOO�HOLJLEOH�VWXGLHV�DQG�UDQGRP�HIIHFWV�PHWD�DQDO\VLV�
�'HU6LPRQLDQ�DQG�/DLUG�PHWKRG��ZDV�SHUIRUPHG�IRU�JURXSV�
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RI�DW�OHDVW�WKUHH�FRPSDUDEOH�VWXGLHV��7KH�,2�VWDWLVWLF�ZDV�XVHG�
WR�TXDQWLI\�KHWHURJHQHLW\��2ULJLQDO�GDWD�FRQFHUQLQJ�GLIIHUHQW�
VWUDWD� IURP� WKH� VDPH� VWXGLHV� ZHUH� DVVXPHG� DV� GLIIHUHQW�
VDPSOHV�� VWUDWD�EHLQJ�GH¿QHG�E\�DJH���� VLQJOH�RU�PXOWLSOH�
UHFRUGLQJ� HOHFWURGHV�44� DQG� FHQWHU� �LQ� RQH� FROODERUDWLYH�
VWXG\�����7KH�SUH�WR�SRVWRSHUDWLYH�YDULDWLRQ�ZDV�FDOFXODWHG�
IURP� ³SRVWRS� VFRUH� ±� SUHRS� VFRUH´�� 'LIIHUHQFHV� EHWZHHQ�
671�'%6� DQG� WKH� FRPSDULVRQ� JURXSV� ZHUH� FDOFXODWHG�
E\� ³671�VFRUH�±� FRPSDUDWRU� VFRUH´��7KH�HIIHFW� VL]H� �(6��
DQG� FRUUHVSRQGLQJ� ���� FRQ¿GHQFH� LQWHUYDO� �&,�� ZHUH�
H[WUDFWHG� ZKHQHYHU� SURYLGHG� LQ� WKH� RULJLQDO� UHSRUWV� RU�
FRPSXWHG� XVLQJ� WKH� SXEOLVKHG� GDWD� FRQVLGHULQJ� PDWFKHG�
DQG� LQGHSHQGHQW�VDPSOHV��UHVSHFWLYHO\��DGRSWHG�IRUPXODV�
GHWDLOHG�LQ�DSSHQGL[���RQOLQH���7HVW�UHWHVW�FRHI¿FLHQWV�KDYH�
EHHQ�FROOHFWHG�IRU�WKH�VHYHUDO�SV\FKRPHWULF�LQVWUXPHQWV������

RESULTS
� )URP� WKH� RULJLQDO� ��� UHIHUHQFHV�� QHDUO\� DOO� �n  � ����
������� SURYLGHG� GDWD� RQ� GHSUHVVLRQ�� DQG� ��� �������� RQ�
DQ[LHW\� DVVHVVPHQW� VFDOHV�� 671�'%6� ZDV� SHUIRUPHG� LQ�
���VWXGLHV���������DQG�*3L�'%6�LQ������������WKH�RYHUODS�
EHWZHHQ� WDUJHW� JURXSV� FRUUHVSRQGV� WR� 671� versus� *3L�
FRPSDULVRQ� VWXGLHV� DQG� WZR� DGGLWLRQDO� UHSRUWV����� WKDW�
GLG� QRW� GLVFULPLQDWH� GDWD� E\� WDUJHW�� WKXV� QRW� VXLWDEOH� IRU�
FRPSDULVRQ��)URP�WKH�UHPDLQLQJ����UHIHUHQFHV��VKRUW�WHUP�
HYDOXDWLRQ� ZDV� SHUIRUPHG� LQ� ��� ��������� PLG�WHUP� LQ� ���
��������DQG�ORQJ�WHUP�LQ�����������'DWD�RQ�SUH�WR�SRVWRS�
YDULDWLRQ�ZDV�DYDLODEOH�LQ������������UHSRUWV�DQG������������
SUHVHQWHG� 671�'%6� versus� GLIIHUHQW� FRPSDULVRQ� JURXSV��
WKH�FRPSDUDWRUV�ZHUH�JURXSV�RI�SDWLHQWV�VXEPLWWHG�WR�*3L�
'%6����VWXGLHV��������HOLJLEOH�IRU�VXUJHU\��()6�����VWXGLHV��
�������DQG�PHGLFDO�WUHDWPHQW��07�����VWXGLHV����������7KH�
UHVXOWV�RQ�GHSUHVVLRQ�DQG�DQ[LHW\�DVVHVVPHQW�VFDOHV�IURP�
WKH����FRPSDUDEOH�VWXGLHV�DUH�GHVFULEHG�KHQFHIRUWK�

Depression�
a) Pre – postop variation�
i) STN-DBS��)LJ�V���DQG����
��� 6KRUW�WHUP�IROORZ�XS��PHWD�DQDO\VLV�ZDV�SHUIRUPHG�

RQ� %HFN� 'HSUHVVLRQ� ,QYHQWRU\� �%',��� +DPLOWRQ�
'HSUHVVLRQ�5DWLQJ�6FDOH��+'56��DQG�0RQWJRPHU\�
cVEHUJ� 'HSUHVVLRQ� 5DWLQJ� 6FDOH� �0$'56�� GDWD��
6XPPDU\� HIIHFW� VL]H� �(6�� UHJDUGLQJ� %',� VDPSOHV�
SRLQWHG� WR� LPSURYHPHQW� �������� ,2  � �������� 2QO\�
VOLJKW�LPSURYHPHQW�RFFXUUHG�LQ�WKH�RWKHU�JURXSV��ZLWK�
(6� ��������IRU�+'56��,2  ��������DQG�(6� ��������
IRU�0$'56��,2  ������,PSURYHPHQW�LV�DSSDUHQW�LQ�DOO�
WKH� UHPDLQLQJ� VDPSOHV�� ZLWK� WKH� RQO\� H[FHSWLRQ� RI�
RQH�*HULDWULF�'HSUHVVLRQ�6FDOH��*'6��VDPSOH�

��� 0LG�WHUP� IROORZ�XS�� PHWD�DQDO\VLV� ZDV� SHUIRUPHG�
RQ� %',� DQG�0$'56� GDWD� RQO\�� ZLWK� VXPPDU\� (6�
VKRZLQJ� YHU\� VOLJKW� LPSURYHPHQW�� DORQJ� ZLWK� KLJK�
KHWHURJHQHLW\�RI�WKH�UHVXOWV���������,2� ��������DQG�
������� �,2�  � �������� UHVSHFWLYHO\�� ,Q� WKH� UHPDLQLQJ�
VDPSOHV��IRXU�VKRZHG�LPSURYHPHQW�DQG�GHSUHVVLRQ�
OHYHOV�ZRUVHQHG�DIWHU�VXUJHU\�LQ�¿YH�

��� /RQJ�WHUP� IROORZ�XS��PHWD�DQDO\VLV�ZDV�SHUIRUPHG�

RQO\� RQ� %',� GDWD�� 6XPPDU\� (6� LQGLFDWHG� YHU\�
VOLJKW� GHSUHVVLRQ� LPSURYHPHQW�� ������� �,2 = 
�������� $GGLWLRQDOO\�� WKH� =XQJ�G� VDPSOH� VKRZHG�
LPSURYHPHQW� DQG� WKH� UHPDLQLQJ� +RVSLWDO� $Q[LHW\�
DQG� 'HSUHVVLRQ� 6FDOH� ±� GHSUHVVLRQ� SDUW� �+$'�G��
VDPSOH�ZRUVHQHG�

GPi-DBS��)LJ�����
��� 6KRUW�WHUP�IROORZ�XS��PHWD�DQDO\VLV�ZDV�FRQGXFWHG�

IRU�%',�GDWD�DQG�VXPPDU\�(6�UHYHDOHG�GHSUHVVLRQ�
LPSURYHPHQW��GHVSLWH�KLJK�KHWHURJHQHLW\��VXPPDU\�
(6� ���������,2� ���������7KH�UHPDLQLQJ�WZR�VDPSOHV�
VKRZHG�LPSURYHPHQW�DV�ZHOO�

��� 0LG�WHUP� IROORZ�XS�� GHSUHVVLRQ�� DV� DVVHVVHG� E\�
WKH� VHYHUDO� LQVWUXPHQWV�� LPSURYHG� LQ� DOO� WKH� WKUHH�
VDPSOHV�

b) STN versus comparator��)LJ������
MT group�
��� 6KRUW�WHUP� IROORZ�XS�� WZR� VDPSOHV� �DVVHVVHG� ZLWK�

0$'56� DQG� =XQJ�G�� VKRZHG� D� WUHQG� WRZDUGV�
PHGLFDO�WUHDWPHQW�VXSHULRULW\��7KH�UHPDLQLQJ�VHYHQ�
IDYRUHG�671�'%6�

��� 0LG�WHUP�IROORZ�XS��ERWK�JURXSV�IDYRUHG�671�'%6�
EFS group�
��� 6KRUW�WHUP�IROORZ�XS��LQ�WKLV�VLQJOH�0$'56�VDPSOH��

PHGLFDO�WUHDWPHQW�ZDV�VXSHULRU�
��� 0LG�WHUP�IROORZ�XS��WZR�VDPSOHV��%',�DQG�0$'56��

VOLJKWO\� IDYRUHG� 671�'%6�� 7KH� UHPDLQLQJ� WKUHH�
VDPSOHV� �IURP� +$'�G� DQG� DOVR� %',� DQG� 0$'56�
JURXSV��SRLQWHG� WR�PHGLFDO� WUHDWPHQW�VXSHULRULW\��D�
WHQGHQF\�WKDW�LV�VWURQJHU�LQ�+$'�G�VDPSOH�

GPi group�
��� 6KRUW�WHUP�IROORZ�XS��RQH�%',�VDPSOH�IDYRUHG�671�

DQG� WKH� RWKHU� RQH�� DORQJ� ZLWK� WKH� +'56� VDPSOH��
IDYRUHG�*3L�'%6�

��� 0LG�WHUP�IROORZ�XS��ERWK�%',�VDPSOHV�VKRZHG�*3L�
'%6�VXSHULRULW\��&RQYHUVHO\�� LQ� WKH�+'56�VDPSOH��
671�'%6�ZDV�VXSHULRU�

Anxiety
3UH�±�SRVWRS�YDULDWLRQ�
STN-DBS��)LJ�����
��� 6KRUW�WHUP�IROORZ�XS��RQH�VLQJOH�VDPSOH�IURP�6WDWH�

DQG�7UDLW�$Q[LHW\�,QYHQWRU\�±�7UDLW�SDUW��67$,�W��JURXS�
UHYHDOHG� DQ[LHW\� ZRUVHQLQJ� IROORZLQJ� 671�'%6��
ZLWK�DOO�WKH�UHPDLQLQJ�VWXGLHV�VKRZLQJ�LPSURYHPHQW�
DIWHU�WKH�LQWHUYHQWLRQ�

��� 0LG�WHUP�IROORZ�XS��PHWD�DQDO\VLV�ZDV�SHUIRUPHG�RQ�
6WDWH�DQG�7UDLW�$Q[LHW\�,QYHQWRU\�±�6WDWH�SDUW��67$,�V��
DQG�67$,�W�GDWD��6XPPDU\�(6�GHPRQVWUDWHG�VOLJKW�
DQ[LHW\�LPSURYHPHQW�LQ�67$,�V�JURXS�DQG�PRGHUDWH�
ZRUVHQLQJ� LQ� 67$,�W� JURXS�� ������� �,2�  � ���� DQG�
������ �,2�  � �������� UHVSHFWLYHO\�� +RVSLWDO� $Q[LHW\�
DQG�'HSUHVVLRQ�6FDOH�±�$Q[LHW\�SDUW��+$'�D��VLQJOH�
VDPSOH�VKRZHG�ZRUVHQLQJ��7KH�UHPDLQLQJ�VDPSOHV�
SUHVHQWHG�DQ[LHW\�LPSURYHPHQW�

��� /RQJ�WHUP� IROORZ�XS��67$,�W� VLQJOH� VDPSOH� VKRZHG�
QR� FKDQJH��$GGLWLRQDOO\�� RQH� VDPSOH� DVVHVVHG� E\�
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+$'�D�ZRUVHQHG�DQG�WKH�UHPDLQLQJ�WZR��67$,�V�DQG�
=XQJ�D�JURXSV��LPSURYHG�

GPi-DBS��)LJ�����
����6KRUW�WHUP� IROORZ�XS�� WKH� RQO\� H[LVWLQJ� VDPSOH�

SHUIRUPHG�%HFN�$Q[LHW\�,QYHQWRU\��%$,��DQG�DQ[LHW\�
VHHPHG�WR�LPSURYH�

����0LG�WHUP� IROORZ�XS�� WKH� RQO\� H[LVWLQJ� VDPSOH�
SHUIRUPHG�67$,�V�DQG�67$,�W�DQG�ERWK�LPSURYHG�

c) STN versus comparator��)LJ�����
MT group:
��� 6KRUW�WHUP�IROORZ�XS��WKH�VLQJOH�%$,�VDPSOH�UHVXOWV�

IDYRUHG�671�'%6��7KH�UHPDLQLQJ�JURXSV�DSSDUHQWO\�
VKRZHG�PHGLFDO�WUHDWPHQW�VXSHULRULW\�

EFS group:
��� 6KRUW�WHUP� IROORZ�XS�� WKH� RQO\� H[LVWLQJ� VDPSOH�

SHUIRUPHG� $VVRFLDWLRQ� IRU� 0HWKRGRORJ\� DQG�
'RFXPHQWDWLRQ�LQ�3V\FKLDWU\�±�$Q[LHW\�SDUW��$0'3�
$7��DQG�WKH�UHVXOWV�IDYRUHG�671�'%6�

��� 0LG�WHUP�IROORZ�XS��RQH�VDPSOH� IURP�67$,�V�JURXS�
IDYRUHG� PHGLFDO� WUHDWPHQW�� 7KH� UHPDLQLQJ� WZR�
VDPSOHV� �IURP� +$'�D� DQG� 67$,�W� JURXSV�� SRLQWHG�
WRZDUGV�671�'%6�VXSHULRULW\�

GPi group:
��� 0LG�WHUP� IROORZ�XS�� WKH� RQO\� H[LVWLQJ� VDPSOH�

UHYHDOHG�*3L�'%6� VXSHULRULW\�� DV� DVVHVVHG�E\� WKH�
67$,�V�DQG�67$,�W�

 

)LJXUH�����%HFN�'HSUHVVLRQ�,QYHQWRU\��%',��IRUHVW�SORW��%',�UHVXOWV�IROORZLQJ�VXEWKDODPLF�VWLPXODWLRQ�ZLWK�GDWD�JURXSHG�DQG�DQDO\]HG�E\�
IROORZ�XS�WLPH�SHULRGV��(IIHFW�VL]H�DQG�����FRQ¿GHQFH�LQWHUYDO�DUH�SUHVHQWHG�IRU�HDFK�VDPSOH��2YHUDOO�PHDVXUH�LV�SUHVHQWHG�IRU�HDFK�
WLPH�SHULRG��
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DISCUSSION
� 2YHUDOO��REMHFWLYHO\�DVVHVVHG�V\PSWRPV�RI�GHSUHVVLRQ�
DQG�DQ[LHW\�DSSDUHQWO\�LPSURYH�DIWHU�'%6��ZLWK�HIIHFWV�EHLQJ�
PRUH�SURQRXQFHG�LQ�WKH�VKRUW�WHUP�DQG�EHFRPLQJ�ZHDNHU�
ZLWK� ORQJHU� IROORZ�XS�� 1RQHWKHOHVV�� UHVXOWV� DUH� KLJKO\�
KHWHURJHQHRXV�� ERWK� DFURVV� VWXGLHV� DQG� SV\FKRPHWULF�
LQVWUXPHQWV�� &RQFHUQLQJ� GHSUHVVLRQ�� 671�'%6� VKRZV�

VXSHULRULW\� DJDLQVW� PHGLFDO� WUHDWPHQW�� EXW� QRW� ZKHQ�
FRPSDUHG�WR�HOLJLEOH�IRU�VXUJHU\�FRQWURO�JURXSV��HVSHFLDOO\�
LQ� WKH� VKRUW�WHUP�� 7KH� RSSRVLWH� HIIHFW� RFFXUV� IRU� DQ[LHW\��
DV�WKH�UHVXOWV�IDYRU�PHGLFDO�WUHDWPHQW�RYHU�671�'%6��DQG�
671�'%6�ZKHQ�FRPSDUHG�ZLWK�HOLJLEOH�IRU�VXUJHU\�FRQWURO�
JURXS��6XSHULRULW\�RI�RQH�WDUJHW�RYHU�WKH�RWKHU�LV�QRW�HYLGHQW�
IURP�WKH�UHVXOWV��GXH�WR�VLJQL¿FDQW�KHWHURJHQHLW\�RI�¿QGLQJV�

)LJXUH�����2WKHU�GHSUHVVLRQ�SV\FKRPHWULF�VFDOHV�IRUHVW�SORW��'HSUHVVLRQ�DVVHVVPHQW�UHVXOWV�IROORZLQJ�VXEWKDODPLF�VWLPXODWLRQ�ZLWK�GDWD�
JURXSHG�DQG�DQDO\]HG�E\�SV\FKRPHWULF�LQVWUXPHQW�DQG�VRUWHG�E\�DVFHQGLQJ�IROORZ�XS�WLPH��(IIHFW�VL]H�DQG�����FRQ¿GHQFH�LQWHUYDO�DUH�
SUHVHQWHG�IRU�HDFK�VDPSOH�
$EEUHYLDWLRQV��%50(6��%HFK�5DIDHOVHQ�0HODQFKROLD�6FDOH��%6,�G��%ULHI�6\PSWRP�,QYHQWRU\�±�GHSUHVVLRQ�SDUW��*'6��*HULDWULF�'HSUHVVLRQ�6FDOH��+$'�G��+RVSLWDO�$Q[LHW\�DQG�'H�
SUHVVLRQ�VFDOH�±�GHSUHVVLRQ�SDUW��+'56��+DPLOWRQ�'HSUHVVLRQ�5DWLQJ�6FDOH��0$'56��0RQJRPHU\�cVEHUJ�'HSUHVVLRQ�5DWLQJ�6FDOH��3206�G��3UR¿OH�2I�0RRG�6WDWHV�±�GHSUHVVLRQ�
SDUW��6&/����5�G��6\PSWRP�&KHFN/LVW����5HYLVHG�±�GHSUHVVLRQ�SDUW��83'56�,����8QL¿HG�3DUNLQVRQ¶V�'LVHDVH�5DWLQJ�6FDOH��SDUW�,��LWHP����=XQJ�G��=XQJ�VHOI�UDWLQJ�GHSUHVVLRQ�VFDOH�
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DQG�SDXFLW\�RI�GDWD��EXW�RYHUDOO�¿QGLQJV�VOLJKWO\�IDYRU�*3L�IRU�
ERWK�RXWFRPHV�
� $PRQJ�WKH�LQFOXGHG�FRPSDULVRQ�VWXGLHV��WZR�UDQGRPL]HG�
FOLQLFDO�WULDOV�RQ�671�'%6�versus�07�DQG�671�'%6�versus 
*3L�'%6� ZHUH� IRXQG�� :LWW� DQG� FRZRUNHUV��� FRQGXFWHG�
D� UDQGRPL]HG� PXOWLFHQWHU� WULDO� FRPSDULQJ� EHVW� PHGLFDO�
WUHDWPHQW� �%07�� DQG� ELODWHUDO� 671�'%6��ZLWK� GHSUHVVLRQ�
DQG�DQ[LHW\�DVVHVVPHQWV�DV�VSHFL¿F�VHFRQGDU\�RXWFRPHV��
7KH\�FRQFOXGHG�LQ�IDYRU�RI�'%6�VDIHW\�DW�VKRUW�WHUP�IROORZ�
XS� ���PRQWKV��� LQ�FDUHIXOO\�VHOHFWHG�SDWLHQWV��7KH�DXWKRUV�
DGRSWHG� ³PDMRU� SV\FKLDWULF� LOOQHVV� �� VXFK� DV� KLVWRU\� RI� RU�
FXUUHQW�SV\FKRVLV�RU�KLVWRU\�RI�RU�FXUUHQW�VHYHUH�GHSUHVVLRQ�
GLDJQRVHG�E\�D�SV\FKLDWULVW´�DV�H[FOXVLRQ�FULWHULD��$�UHFHQW�
UDQGRPL]HG� PXOWLFHQWHU� FOLQLFDO� WULDO� FRPSDUHG� 671�'%6�
DQG�*3L�'%6����DQG�WKH�DXWKRUV�IRXQG�D�PRGHVW�GLIIHUHQFH�
EHWZHHQ� WKH� WZR�JURXSV� IDYRULQJ�*3L�'%6�ZLWK� UHJDUG� WR�
GHSUHVVLRQ�� 7KH� UHVXOWV� IURP� ERWK� UDQGRPL]HG� VWXGLHV�
FRQIRUP�WR�RXU�JHQHUDO�¿QGLQJV�
� )URP� WKH� ��� LQFOXGHG� UHIHUHQFHV�� ��� �������� ZHUH�
SXEOLVKHG�VLQFH�������ZKHQ�WKH�PRVW�UHFHQW�PHWD�DQDO\VLV�
WR�WKH�EHVW�RI�RXU�NQRZOHGJH�ZDV�SHUIRUPHG��KLJKOLJKWLQJ�WKH�
QHHG�RI�HYLGHQFH� UH�DSSUDLVDO��7KH�SUHVHQW�ZRUN� IRFXVHG�

RQ� GHSUHVVLRQ� DQG� DQ[LHW\� IROORZLQJ� ELODWHUDO�'%6� LQ�3'��
REMHFWLYHO\� DVVHVVHG� E\� SV\FKRPHWULF� LQVWUXPHQWV�� WKXV�
DYRLGLQJ�ELDV�GXH�WR�SXUHO\�VXEMHFWLYH�FOLQLFDO�HYDOXDWLRQ��,Q�
PDQ\�RI�WKH�H[FOXGHG�UHIHUHQFHV��LQIRUPDWLRQ�ZDV�UHSRUWHG�
RQ� '%6� VLGH� HIIHFWV� �LQFOXGLQJ� SV\FKLDWULF��� ZLWKRXW� D�
VWDQGDUG�GH¿QLWLRQ�RI�WKH�FOLQLFDO�RXWFRPHV��FRQFHSWV�VXFK�
DV�³VOLJKW�GLVWXUEDQFH�RI�KXPRU´�RU�³PLOG�GHSUHVVLRQ´�ZLWKRXW�
IXUWKHU� VSHFL¿FDWLRQ� DUH� KDUGO\� FRPSDUDEOH��� $GGLWLRQDOO\��
WKLV� W\SH� RI� UHVXOW� FRQWDLQV� QR� UHIHUHQFH� WR� WKH� SRWHQWLDO�
DPHOLRUDWLRQ�RI�DQ\�SUHRSHUDWLYH�PLOG�GHSUHVVLYH�V\PSWRPV�
IROORZLQJ�'%6��7KHUHIRUH��LQ�WKH�SUHVHQW�V\VWHPDWLF�UHYLHZ��
WKH�HYDOXDWLRQ�RI�WKH�RYHUDOO�GHSUHVVLRQ�DQG�DQ[LHW\�OHYHOV�
IROORZLQJ�'%6�ZDV�LQWHQGHG�
� :H�VSHFXODWH� WKDW� WKH�GLIIHUHQFHV�EHWZHHQ�671�'%6��
%07�DQG�()6�JURXSV�PLJKW� QRW� EH� FRPSOHWHO\� UHODWHG� WR�
WKH�HIIHFWV�RI�WKH�WKHUDSHXWLF�LQWHUYHQWLRQ�E\�LWVHOI��,Q�RXU����
\HDU�H[SHULHQFH�ZLWK�'%6�LQ�3'��ZH�REVHUYHG�WKDW�SDWLHQWV�
ZKR� IDLO� WR� PHHW� WKH� FULWHULD� IRU� '%6� IUHTXHQWO\� EHFRPH�
GHSUHVVHG��XQSXEOLVKHG�GDWD���$�VLPLODU�HIIHFW�FRXOG�RFFXU�
ZLWK�SDWLHQWV�DOORFDWHG�WR�%07��DV�RSSRVHG�WR�WKRVH�KDYLQJ�
'%6�RU�()6��ZKR�FDQ�HYHQWXDOO\�GHFLGH�WR�KDYH�VXUJHU\��
LQ�FOLQLFDO�WULDOV��2Q�WKH�RWKHU�KDQG��DQ[LHW\�PLJKW�LQFUHDVH�

)LJXUH�����*3L�VWLPXODWLRQ�RXWFRPHV�IRUHVW�SORW��'HSUHVVLRQ�DQG�DQ[LHW\�DVVHVVPHQW�UHVXOWV�IROORZLQJ�SDOOLGDO�VWLPXODWLRQ�ZLWK�GDWD�JURXSHG�
DQG�DQDO\]HG�E\�SV\FKRPHWULF�LQVWUXPHQW�DQG�VRUWHG�E\�DVFHQGLQJ�IROORZ�XS�WLPH��(IIHFW�VL]H�DQG�����FRQ¿GHQFH�LQWHUYDO�DUH�SUHVHQWHG�
IRU�HDFK�VDPSOH�
$EEUHYLDWLRQV��%$,��%HFN�$Q[LHW\�,QYHQWRU\��%',��%HFN�'HSUHVVLRQ�,QYHQWRU\��+'56��+DPLOWRQ�'HSUHVVLRQ�5DWLQJ�6FDOH��3206�G��3UR¿OH�2I�0RRG�6WDWHV�±�GHSUHVVLRQ�SDUW��67$,�V��
6WDWH�DQG�7UDLW�$Q[LHW\�,QYHQWRU\�±�VWDWH�SDUW��67$,�W��6WDWH�DQG�7UDLW�$Q[LHW\�,QYHQWRU\�±�WUDLW�SDUW�
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&RXWR�0,��HW�DO��'HSUHVVLRQ�DQG�DQ[LHW\�IROORZLQJ�'%6�LQ�3DUNLQVRQ¶V�GLVHDVH��$FWD�0HG�3RUW������0D\�-XQ�������[[[�[[[�

LQ�SDWLHQWV�XQGHUJRLQJ�VXUJHU\�GXH� WR� WKH�SHUFHLYHG� ULVNV�
EXW� DOVR� H[SHFWDWLRQV� UHODWHG� WR� SRVVLEOH� EHQH¿WV�� 7KLV�
ZRXOG�H[SODLQ�KLJKHU�DQ[LHW\� OHYHOV� LQ� WKH�'%6�JURXSV�� ,Q�
DQ\�HYHQW�� FXUUHQWO\� DYDLODEOH� GDWD�GRHV�QRW� DOORZ� IXUWKHU�
H[SORUDWLRQ�RI�WKHVH�K\SRWKHVHV�
� 2QH� PLJKW� DOVR� ZRQGHU� DERXW� SRVVLEOH� ELDV� UHODWHG�
WR� GURSRXWV� E\� VXLFLGH�� VLQFH� SRVWRSHUDWLYH� RXWFRPHV�
ZRXOG� WKHQ� EH� ZURQJO\� HVWLPDWHG������������������� +RZHYHU�� D�
ODUJH�PXOWLFHQWHU�VWXG\��� IRXQG� WKDW� WKH�FRPSOHWHG�VXLFLGH�
UDWH� IROORZLQJ� VXEWKDODPLF�'%6� LQ� 3'� LV� OHVV� WKDQ� ������
VXJJHVWLQJ�WKDW�VXLFLGH�RFFXUUHQFHV�DUH�XQOLNHO\�WR�LQÀXHQFH�

GDWD�VLJQL¿FDQWO\�LQ�WKLV�UHJDUG�
� :H�IRXQG�WKDW�WKHUH�DUH�QR�ORQJ�WHUP�VWXGLHV�FRPSDULQJ�
WKH� VHYHUDO� WKHUDSHXWLF� VWUDWHJLHV� IRU� 3'� WKDW� DGHTXDWHO\�
UHSRUW� REMHFWLYH� GDWD� FRQFHUQLQJ� DQ[LHW\� DQG� GHSUHVVLRQ��
0RUHRYHU�� QR� ORQJ�WHUP� VWXGLHV� DSSURDFKLQJ� WKLV� LVVXH�
LQ� *3L�'%6� ZHUH� IRXQG�� DQG� HYHQ� VKRUW�� DQG� PLG�WHUP�
LQIRUPDWLRQ� UHJDUGLQJ� WKLV� WDUJHW� UHOLHV� RQO\� LQ� D� IHZ�
SXEOLVKHG�VWXGLHV��)URP�WKH����UHIHUHQFHV�LQFOXGHG�RQO\���
�������� UHSRUWHG�RQ�*3L�'%6��7KHUHIRUH�� WKHUH� LV�D�FOHDU�
LPEDODQFH�EHWZHHQ�WKH�QXPEHU�RI�VWXGLHV�SXEOLVKHG�LQ�671�
DQG�*3L�UHSRUWLQJ�REMHFWLYH�SV\FKRPHWULF�GDWD��WKXV�OLPLWLQJ�

)LJXUH��� ��6XEWKDODPLF� VWLPXODWLRQ�versus� FRPSDUDWRUV� IRUHVW�SORW��'HSUHVVLRQ�DQG�DQ[LHW\� FRPSDULVRQ� UHVXOWV� IROORZLQJ� VXEWKDODPLF�
VWLPXODWLRQ�versus FRPSDULVRQ�JURXSV��'DWD�ZDV�JURXSHG�DQG�DQDO\]HG�E\�SV\FKRPHWULF�LQVWUXPHQW�DQG�VRUWHG�E\�DVFHQGLQJ�IROORZ�XS�
WLPH��(IIHFW�VL]H�DQG�����FRQ¿GHQFH�LQWHUYDO�DUH�SUHVHQWHG�IRU�HDFK�VDPSOH�
$EEUHYLDWLRQV��$0'3�$7��$VVRFLDWLRQ�IRU�0HWKRGRORJ\�DQG�'RFXPHQWDWLRQ� LQ�3V\FKLDWU\�±�DQ[LHW\�SDUW��%$,��%HFN�$Q[LHW\�,QYHQWRU\��%',��%HFN�'HSUHVVLRQ�,QYHQWRU\��%6,�D��%ULHI�
6\PSWRP�,QYHQWRU\�±�DQ[LHW\�SDUW��%6,�G��%ULHI�6\PSWRP�,QYHQWRU\�±�GHSUHVVLRQ�SDUW��*'6��*HULDWULF�'HSUHVVLRQ�6FDOHV��+'56��+DPLOWRQ�'HSUHVVLRQ�5DWLQJ�6FDOH��3206�G��3UR¿OH�
2I�0RRG�6WDWHV�±�GHSUHVVLRQ�SDUW��67$,�V��6WDWH�DQG�7UDLW�$Q[LHW\�,QYHQWRU\�±�VWDWH�SDUW��67$,�W��6WDWH�DQG�7UDLW�$Q[LHW\�,QYHQWRU\�±�WUDLW�SDUW�

João Massano

João Massano

João Massano
mudar para “on”

João Massano
mudar para “concerning”
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WKH� VWUHQJWK� RI� DQ\� FRPSDUDWLYH� DQDO\VLV�� 0HDVXULQJ� WKH�
RXWFRPH� RI� HLWKHU� WDUJHW� FRXOG� EH� LPSRUWDQW�� VLQFH� LW� KDV�
EHHQ�VXJJHVWHG�WKDW�SDWLHQWV�XQGHUJRLQJ�HLWKHU�671�'%6�
RU� *3L�'%6� PLJKW� IDUH� GLIIHUHQWO\� ZLWK� UHJDUG� WR� PRRG�
IROORZLQJ� VXUJHU\���� 7KLV� FRXOG� EH� LPSRUWDQW� LQ� RUGHU� WR�
WDLORU� WKH� SURFHGXUH� �L�H�� WDUJHW� FKRLFH�� IRU� HDFK� SDWLHQW��
FRQVLGHULQJ�WKH�LQGLYLGXDO�SV\FKRSDWKRORJLFDO�SUR¿OH�

CONCLUSIONS
� 7KH� FRQFOXVLRQV� RI� WKH� SUHVHQW� V\VWHPDWLF� UHYLHZ�DUH�
QDWXUDOO\�OLPLWHG�E\�WKH�VPDOO�DPRXQW�DQG�VSHFL¿FLWLHV�RI�WKH�
DYDLODEOH�SXEOLFDWLRQV��QDPHO\�WDNLQJ�LQWR�DFFRXQW�WKDW�PRVW�
RI� WKH� LQYHVWLJDWLRQV� GR� QRW� KDYH� D� FRPSDUDWRU�� DQG� WKH�
KHWHURJHQHLW\�RI�PHWKRGV�DQG�SUHVHQWDWLRQ�RI�WKH�¿QGLQJV��
$Q� LPSRUWDQW� LVVXH� LGHQWL¿HG� E\� WKLV� V\VWHPDWLF� UHYLHZ� LV�
WKH� ZLGH� UDQJH� RI� SV\FKRPHWULF� LQVWUXPHQWV� XVHG� LQ� WKH�

&RXWR�0,��HW�DO��'HSUHVVLRQ�DQG�DQ[LHW\�IROORZLQJ�'%6�LQ�3DUNLQVRQ¶V�GLVHDVH��$FWD�0HG�3RUW������0D\�-XQ�������[[[�[[[�

)LJXUH�����$Q[LHW\�SV\FKRPHWULF�VFDOHV�IRUHVW�SORW��$Q[LHW\�DVVHVVPHQW�UHVXOWV�IROORZLQJ�VXEWKDODPLF�VWLPXODWLRQ�ZLWK�GDWD�JURXSHG�DQG�
DQDO\]HG�E\�SV\FKRPHWULF�LQVWUXPHQW�DQG�VRUWHG�E\�DVFHQGLQJ�IROORZ�XS�WLPH��(IIHFW�VL]H�DQG�����FRQ¿GHQFH�LQWHUYDO�DUH�SUHVHQWHG�IRU�
HDFK�VDPSOH�
$EEUHYLDWLRQV��$0'3�$7��$VVRFLDWLRQ�IRU�0HWKRGRORJ\�DQG�'RFXPHQWDWLRQ�LQ�3V\FKLDWU\�±�DQ[LHW\�SDUW��%$,��%HFN�$Q[LHW\�,QYHQWRU\��%$6��%ULHI�6FDOH�IRU�$Q[LHW\��+$'�D��+RVSLWDO�
$Q[LHW\�DQG�'HSUHVVLRQ�VFDOH�±�DQ[LHW\�SDUW��+$0$��+DPLOWRQ�$Q[LHW\�VFDOH��6&/����5�D��6\PSWRP�&KHFN/LVW����5HYLVHG��67$,�V��6WDWH�DQG�7UDLW�$Q[LHW\�,QYHQWRU\�±�VWDWH�SDUW��67$,�W��
6WDWH�DQG�7UDLW�$Q[LHW\�,QYHQWRU\�±�WUDLW�SDUW��+'56��+DPLOWRQ�'HSUHVVLRQ�5DWLQJ�6FDOH��3206�G��3UR¿OH�2I�0RRG�6WDWHV�±�GHSUHVVLRQ�SDUW��=XQJ�D��=XQJ�VHOI�UDWLQJ�DQ[LHW\�VFDOH�
DVFHQGLQJ�IROORZ�XS�WLPH��(IIHFW�VL]H�DQG�����FRQ¿GHQFH�LQWHUYDO�DUH�SUHVHQWHG�IRU�HDFK�VDPSOH�
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&RXWR�0,��HW�DO��'HSUHVVLRQ�DQG�DQ[LHW\�IROORZLQJ�'%6�LQ�3DUNLQVRQ¶V�GLVHDVH��$FWD�0HG�3RUW������0D\�-XQ�������[[[�[[[�

VHWWLQJ�RI�'%6�LQ�3'��ZLWK�D�WRWDO�RI����VFDOHV�IRU�GHSUHVVLRQ�
DQG� ��� IRU� DQ[LHW\�� FRQVLGHULQJ� WKRVH� ZLWK� TXDQWLWDWLYH�
DQG�FRPSDUDEOH�UHVXOWV�RQO\��:H�HPSKDVL]H�WKDW� WKH�KLJK�
QXPEHU� RI� LQVWUXPHQWV� UHSRUWHG�� VRPH� RI� WKHP� LQYROYLQJ�
D� VPDOO� QXPEHU� RI� VXEMHFWV�� OLPLWV� WKH� UREXVWQHVV� RI� DQ\�
FRQFOXVLRQV�H[WUDFWHG�IURP�WKH�UHVXOWV��7KRURXJK�DQDO\VLV�RI�
DYDLODEOH�SV\FKRPHWULF�LQVWUXPHQWV�PLJKW�FRQWULEXWH�WR�WKH�
UDWLRQDO�FKRLFH�RI�VFDOHV�WR�XVH��E\�QDUURZLQJ�WKH�QXPEHU�
RI�RSWLRQV��)RU�H[DPSOH�:LOOLDPV�DQG�FROODERUDWRUV���KDYH�
UHFHQWO\� VWXGLHG� �� GHSUHVVLRQ� DVVHVVPHQW� VFDOHV� IRU�
XVH� LQ� 3'� SDWLHQW� SRSXODWLRQV�� 7KH\� FRQFOXGHG� WKDW� WKH�
LQVWUXPHQWV� DQDO\]HG� VKRZ� YDOLGLW\� SURYLGHG� WKDW� VSHFL¿F�
FXWRII� YDOXHV� DUH� XVHG�� ZLWK� WKH� H[FHSWLRQ� RI� WKH� LWHP�
³GHSUHVVLRQ´�RI�8QL¿HG�3DUNLQVRQ¶V�'LVHDVH�5DWLQJ�6FDOH�� 
DQG�WKH\�VXJJHVW�WKDW�WKH����LWHP�*'6�FRXOG�EH�WKH�PRVW�
EDODQFHG�FKRLFH�LQ�3'���
� ,Q�VXPPDU\��QR�GH¿QLWLYH�FRQFOXVLRQV�FDQ�EH�GUDZQ�IURP�
WKLV� PHWD�DQDO\VLV�� DOWKRXJK� WKH� DYDLODEOH� GDWD� VXJJHVWV�
WKDW� GHSUHVVLYH� V\PSWRPV� DQG� DQ[LHW\� LPSURYH� IROORZLQJ�
'%6� DW� VKRUW�WHUP�� GHVSLWH� WKH� VLJQL¿FDQW� KHWHURJHQHLW\�
RI� SXEOLVKHG� UHVXOWV�� (YLGHQFH� LV�PRUH� DPSOH� FRQFHUQLQJ�
WKH� LPSURYHPHQW� RI� GHSUHVVLYH� V\PSWRPV� IROORZLQJ�671�
'%6��2XU�¿QGLQJV�DUH�FRQVLVWHQW�ZLWK�WKH�QRWLRQ�WKDW�'%6�
LQ�3'� LV� D� VDIH� SURFHGXUH�ZLWK� UHJDUG� WR� GHSUHVVLRQ� DQG�
DQ[LHW\��UHJDUGOHVV�RI�WKH�WDUJHW�FKRVHQ��,W�VHHPV�FOHDU�WKDW�

RUJDQL]HG� VFLHQWL¿F� HIIRUWV� VKRXOG� EH� FDUULHG� RXW� LQ� RUGHU�
WR� UHDFK� FRQVHQVXV� DQG� LVVXH� UHFRPPHQGDWLRQV� RQ� WKH�
XVH�RI�D�VPDOO�QXPEHU�RI�YDOLGDWHG�VFDOHV�WKDW�ZRXOG�DOORZ�
SURSHU� DVVHVVPHQW� DQG� UHSRUWLQJ� RI� GDWD� LQ� WKLV� VHWWLQJ��
5HFHQW� HYLGHQFH� VXJJHVWV� WKDW� QRQ�PRWRU� V\PSWRPV� LQ�
3'� ÀXFWXDWH�� QDPHO\� SV\FKLDWULF���� 7KXV�� LW� FRXOG� DOVR� EH�
LPSRUWDQW�WR�GH¿QH�WKH�LPSRUWDQFH�RI�DFFXUDWH�DVVHVVPHQW�
RI� WKH� VHYHULW\� RI� WKHVH� V\PSWRPV� ERWK� LQ� ³RQ´� DQG� ³RII´�
VWDWHV��DQG�WKHLU�LQÀXHQFH�RQ�WKH�TXDOLW\�RI�OLIH�EHIRUH�DQG�
DIWHU�'%6��

CONFLICTS OF INTEREST
� 7KH�DXWKRUV�KDYH�QR�FRPSHWLQJ�LQWHUHVWV�WR�GHFODUH�

FUNDING SOURCES
� -RmR�0DVVDQR� KDV� DFWHG� DV� DQ� DGYLVRU� DQG� UHFHLYHG�
KRQRUDULD�DQG�¿QDQFLDO�VXSSRUW�WR�VSHDN�RU�DWWHQG�PHHWLQJV�
IURP� %LDO�� *U�QHQWKDO�� /XQGEHFN�� 1RYDUWLV�� DQG� 7HFQLIDU�
FRPSDQLHV��KH�UHFHLYHG�HGXFDWLRQDO�VXSSRUW�IURP�0HGWURQLF�
DQG�D�UHVHDUFK�JUDQW�IURP�WKH�&HQWUR�GH�,QYHVWLJDomR�&OtQLFD��
&HQWUR�+RVSLWDODU�6mR�-RmR��XQUHODWHG�WR�WKH�SUHVHQW�ZRUN���
0DULD� ,QrV�&RXWR��$QD�2OLYHLUD��$QD�0RQWHLUR�� DQG�1XQR�
/XQHW�GHFODUH�WKH\�KDYH�QR�FRQÀLFWV�RI�LQWHUHVW��7KLV�ZRUN�
UHFHLYHG�QR�VSHFL¿F�JUDQW�IURP�DQ\�IXQGLQJ�DJHQF\�LQ�WKH�
SXEOLF��FRPPHUFLDO�RU�QRW�IRU�SUR¿W�VHFWRUV��

REFERENCES
��� 0DVVDQR�-��'RHQoD�GH�3DUNLQVRQ��DFWXDOL]DomR�FOtQLFD��$FWD�0HG�3RUW�

��������6�������
��� 'HXVFKO�*��6FKDGH�%ULWWLQJHU�&��.UDFN�3��9RONPDQQ�-, 6FKlIHU�+, %|W]HO�

., HW� DO��$� UDQGRPL]HG� WULDO� RI� GHHS�EUDLQ� VWLPXODWLRQ� IRU� 3DUNLQVRQ¶V�
GLVHDVH��1�(QJO�-�0HG�������������������

��� :HDYHU�)0��)ROOHWW�.��6WHUQ�0��+XU�., +DUULV�&, 0DUNV�:-� -U, HW� DO��
%LODWHUDO� GHHS� EUDLQ� VWLPXODWLRQ� YV� EHVW� PHGLFDO� WKHUDS\� IRU� SDWLHQWV�
ZLWK�DGYDQFHG�3DUNLQVRQ�GLVHDVH��D�UDQGRPL]HG�FRQWUROOHG�WULDO��-$0$��
���������������

��� :LOOLDPV�$��*LOO� 6��9DUPD�7�� -HQNLQVRQ�&, 4XLQQ�1, 0LWFKHOO�5, HW� DO��
'HHS�EUDLQ�VWLPXODWLRQ�SOXV�EHVW�PHGLFDO� WKHUDS\�YHUVXV�EHVW�PHGLFDO�
WKHUDS\� DORQH� IRU� DGYDQFHG� 3DUNLQVRQ¶V� GLVHDVH� �3'� 685*� WULDO��� D�
UDQGRPLVHG��RSHQ�ODEHO�WULDO��/DQFHW�1HXURO����������������

��� 6FKXHSEDFK�:0��5DX�-��.QXGVHQ�.��9RONPDQQ�-, .UDFN�3, 7LPPHUPDQQ�
/�� HW� DO�� 1HXURVWLPXODWLRQ� IRU� 3DUNLQVRQ¶V� GLVHDVH� ZLWK� HDUO\� PRWRU�
FRPSOLFDWLRQV��1�(QJO�-�0HG������������������

��� +DUL]�0,��5HKQFURQD�6��4XLQQ�13��6SHHOPDQ�-'��:HQVLQJ�&��0XOWLFHQWUH�
$GYDQFHG� 3DUNLQVRQ¶V� 'LVHDVH� 'HHS� %UDLQ� 6WLPXODWLRQ� *URXS��
0XOWLFHQWHU�VWXG\�RQ�GHHS�EUDLQ�VWLPXODWLRQ�LQ�3DUNLQVRQ¶V�GLVHDVH��DQ�
LQGHSHQGHQW�DVVHVVPHQW�RI� UHSRUWHG�DGYHUVH�HYHQWV�DW���\HDUV��0RY�
'LVRUG�����������������

��� 9RONPDQQ�-��'DQLHOV�&��:LWW�.��1HXURSV\FKLDWULF�HIIHFWV�RI�VXEWKDODPLF�
QHXURVWLPXODWLRQ�LQ�3DUNLQVRQ�GLVHDVH��1DW�5HY�1HXURO����������������

��� 0DVVDQR�-��*DUUHWW�&��'HHS�EUDLQ�VWLPXODWLRQ�DQG�FRJQLWLYH�GHFOLQH�LQ�
3DUNLQVRQ¶V�GLVHDVH��D�FOLQLFDO�UHYLHZ��)URQW�1HXURO������������

��� )XQNLHZLH]�$��$UGRXLQ� &�� &DSXWR� (�� .UDFN� 3, )UDL[� 9, .OLQJHU� +, et 
DO�� /RQJ� WHUP� HIIHFWV� RI� ELODWHUDO� VXEWKDODPLF� QXFOHXV� VWLPXODWLRQ� RQ�
FRJQLWLYH� IXQFWLRQ�� PRRG�� DQG� EHKDYLRXU� LQ� 3DUNLQVRQ¶V� GLVHDVH�� -�
1HXURO�1HXURVXUJ�3V\FKLDWU\����������������

���� :LWW� .�� 'DQLHOV� &�� 5HLII� -�� .UDFN� 3, 9RONPDQQ� -, 3LQVNHU� 02, et 
DO�� 1HXURSV\FKRORJLFDO� DQG� SV\FKLDWULF� FKDQJHV� DIWHU� GHHS� EUDLQ�
VWLPXODWLRQ� IRU� 3DUNLQVRQ¶V� GLVHDVH�� D� UDQGRPLVHG�� PXOWLFHQWUH� VWXG\��
/DQFHW�1HXURO����������������

���� 2NXQ�06��)HUQDQGH]�++��:X�66��.LUVFK�'DUURZ�/, %RZHUV�', %RYD�), 
HW�DO��&RJQLWLRQ�DQG�PRRG�LQ�3DUNLQVRQ¶V�GLVHDVH�LQ�VXEWKDODPLF�QXFOHXV�
YHUVXV�JOREXV�SDOOLGXV� LQWHUQD�GHHS�EUDLQ� VWLPXODWLRQ�� WKH�&203$5(�
WULDO��$QQ�1HXURO�����������������

���� %DURQH� 3��$QWRQLQL�$�� &RORVLPR� &�� 0DUFRQL� 5, 0RUJDQWH� /, $YDUHOOR�
73��HW�DO��7KH�35,$02�VWXG\��D�PXOWLFHQWHU�DVVHVVPHQW�RI�QRQPRWRU�

V\PSWRPV�DQG�WKHLU�LPSDFW�RQ�TXDOLW\�RI�OLIH�LQ�3DUNLQVRQ¶V�GLVHDVH��
0RY�'LVRUG�����������������

���� *DOODJKHU� '$�� /HHV� $-�� 6FKUDJ� $�� :KDW� DUH� WKH� PRVW� LPSRUWDQW�
QRQPRWRU�V\PSWRPV�LQ�SDWLHQWV�ZLWK�3DUNLQVRQ¶V�GLVHDVH�DQG�DUH�ZH�
PLVVLQJ�WKHP"�0RY�'LVRUG�������������������

���� +DPPDUOXQG� &6�� +DJHOO� 3�� 1LOVVRQ� 0+�� 0RWRU� DQG� QRQ�PRWRU�
SUHGLFWRUV� RI� LOOQHVV�UHODWHG� GLVWUHVV� LQ� 3DUNLQVRQ¶V� GLVHDVH��
3DUNLQVRQLVP�5HODW�'LVRUG�����������������

���� &KDXGKXUL�.R, 5RMR�-0, 6FKDSLUD�$+, %URRNV�'-, 6WRFFKL�), 2GLQ�3, 
HW�DO��$�SURSRVDO�IRU�D�FRPSUHKHQVLYH�JUDGLQJ�RI�3DUNLQVRQ¶V�GLVHDVH�
VHYHULW\�FRPELQLQJ�PRWRU�DQG�QRQ�PRWRU�DVVHVVPHQWV��PHHWLQJ�DQ�
XQPHW�QHHG��3/R6�2QH���������H������

���� 7HPHO� <�� .HVVHOV�$�� 7DQ� 6�� 7RSGDJ�$�� %RRQ� 3�� 9LVVHU�9DQGHZDOOH�
9�� %HKDYLRXUDO� FKDQJHV� DIWHU� ELODWHUDO� VXEWKDODPLF� VWLPXODWLRQ� LQ�
DGYDQFHG� 3DUNLQVRQ� GLVHDVH�� D� V\VWHPDWLF� UHYLHZ�� 3DUNLQVRQLVP�
5HODW�'LVRUG�����������������

���� $SSOHE\� %6�� 'XJJDQ� 36�� 5HJHQEHUJ� $�� 5DELQV� 39�� 3V\FKLDWULF�
DQG� QHXURSV\FKLDWULF� DGYHUVH� HYHQWV� DVVRFLDWHG� ZLWK� GHHS� EUDLQ�
VWLPXODWLRQ�� D�PHWD�DQDO\VLV� RI� WHQ� \HDUV¶� H[SHULHQFH��0RY�'LVRUG��
���������������

���� 0F'RQDOG� /0�� 3DJH� '�� :LONLQVRQ� /�� -DKDQVKDKL� 0�� 'HHS� EUDLQ�
VWLPXODWLRQ�RI�WKH�VXEWKDODPLF�QXFOHXV�LPSURYHV�VHQVH�RI�ZHOO�EHLQJ�
LQ�3DUNLQVRQ¶V�GLVHDVH��0RY�'LVRUG����������������

���� /KRPPHH�(��.OLQJHU�+��7KRERLV�6��6FKPLWW�(, $UGRXLQ�&, %LFKRQ�$, 
HW�DO��6XEWKDODPLF� VWLPXODWLRQ� LQ�3DUNLQVRQ¶V�GLVHDVH�� UHVWRULQJ� WKH�
EDODQFH�RI�PRWLYDWHG�EHKDYLRXUV��%UDLQ�������������������

���� =LEHWWL�0��0HUROD�$��5L]]L�/��5LFFKL�9, $QJULVDQR�6, $]]DUR�&, HW�DO��
%H\RQG� QLQH� \HDUV� RI� FRQWLQXRXV� VXEWKDODPLF� QXFOHXV� GHHS� EUDLQ�
VWLPXODWLRQ�LQ�3DUNLQVRQ¶V�GLVHDVH��0RY�'LVRUG������������������

���� 2\DPD�*��6KLPR�<��1DWRUL�6��1DNDMLPD�0, ,VKLL�+, $UDL�+, HW�DO��$FXWH�
HIIHFWV� RI� ELODWHUDO� VXEWKDODPLF� VWLPXODWLRQ� RQ� GHFLVLRQ�PDNLQJ� LQ�
3DUNLQVRQ¶V�GLVHDVH��3DUNLQVRQLVP�5HODW�'LVRUG�����������������

���� 1D]]DUR�-0��3DKZD�5��/\RQV�.(��7KH�LPSDFW�RI�ELODWHUDO�VXEWKDODPLF�
VWLPXODWLRQ� RQ� QRQ�PRWRU� V\PSWRPV� RI� 3DUNLQVRQ¶V� GLVHDVH��
3DUNLQVRQLVP�5HODW�'LVRUG����������������

���� +XHEO�-��6FKRHQHFNHU�7��6LHJHUW�6��%U�FNH�&, 6FKQHLGHU�*+, .XSVFK�
$, HW�DO��0RGXODWLRQ�RI�VXEWKDODPLF�DOSKD�DFWLYLW\�WR�HPRWLRQDO�VWLPXOL�
FRUUHODWHV� ZLWK� GHSUHVVLYH� V\PSWRPV� LQ� 3DUNLQVRQ¶V� GLVHDVH�� 0RY�
'LVRUG�����������������

João Massano

João Massano
mudar para “Unified Parkinson’s Disease Rating Scale92; the authors suggest”



A
R

TIG
O

 D
E R

EVISÃ
O
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���� $XFODLU�2XHOOHW� 1�� &KDQWDO� 6�� &DQWLQ� /�� 3UXG¶KRPPH� 0�� /DQJORLV�
0�� 0DFRLU� -�� 7UDQVLHQW� H[HFXWLYH� G\VIXQFWLRQ� IROORZLQJ� 671'%6� LQ�
3DUNLQVRQ¶V�GLVHDVH��&DQ�-�1HXURO�6FL����������������

���� $OWXJ�)��$FDU�)��$FDU�*��&DYODN�8��7KH�LQÀXHQFH�RI�VXEWKDODPLF�QXFOHXV�
GHHS� EUDLQ� VWLPXODWLRQ� RQ� SK\VLFDO�� HPRWLRQDO�� FRJQLWLYH� IXQFWLRQV�
DQG� GDLO\� OLYLQJ� DFWLYLWLHV� LQ� SDWLHQWV� ZLWK� 3DUNLQVRQ¶V� GLVHDVH�� 7XUN�
1HXURVXUJ����������������

���� 6FKQHLGHU� )�� 5HVNH� 0�� )LQNHOPH\HU� $�� :RMWHFNL� /, 7LPPHUPDQQ� /, 
%URVLJ� 7, HW� DO�� 3UHGLFWLQJ� DFXWH� DIIHFWLYH� V\PSWRPV� DIWHU� GHHS� EUDLQ�
VWLPXODWLRQ�VXUJHU\�LQ�3DUNLQVRQ¶V�GLVHDVH��6WHUHRWDFW�)XQFW�1HXURVXUJ��
���������������

���� 3pURQ�-��*UDQGMHDQ�'��/H�-HXQH�)��6DXOHDX�3, +DHJHOHQ�&, 'UDSLHU�', et 
DO��5HFRJQLWLRQ�RI�HPRWLRQDO�SURVRG\�LV�DOWHUHG�DIWHU�VXEWKDODPLF�QXFOHXV�
GHHS� EUDLQ� VWLPXODWLRQ� LQ� 3DUNLQVRQ¶V� GLVHDVH�� 1HXURSV\FKRORJLD��
����������������

���� .LVKRUH�$�� 5DR� 5�� .ULVKQDQ� 6�� 3DQLNDU� ', 6DUPD�*, 6LYDVDQDNDUDQ�
03, HW� DO�� /RQJ�WHUP� VWDELOLW\� RI� HIIHFWV� RI� VXEWKDODPLF� VWLPXODWLRQ� LQ�
3DUNLQVRQ¶V�GLVHDVH��,QGLDQ�H[SHULHQFH��0RY�'LVRUG������������������

���� )ROOHWW�.$��:HDYHU�)0��6WHUQ�0��+XU�., +DUULV�&/, /XR�3��HW�DO��3DOOLGDO�
YHUVXV� VXEWKDODPLF� GHHS�EUDLQ� VWLPXODWLRQ� IRU�3DUNLQVRQ¶V� GLVHDVH��1�
(QJO�-�0HG�������������������

���� )DVDQR�$��5RPLWR�/0��'DQLHOH�$��3LDQR�&, =LQQR�0, %HQWLYRJOLR�$5, et 
DO��0RWRU�DQG�FRJQLWLYH�RXWFRPH�LQ�SDWLHQWV�ZLWK�3DUNLQVRQ¶V�GLVHDVH���
\HDUV�DIWHU�VXEWKDODPLF�LPSODQWV��%UDLQ�������������������

���� =LEHWWL�0��3HVDUH�0��&LQTXHSDOPL�$��5RVVR�0, &DVWHOOL� /, 5L]]L� /, et 
DO��1HXUR�SV\FKLDWULF�WKHUDS\�GXULQJ�FKURQLF�VXEWKDODPLF�VWLPXODWLRQ�LQ�
3DUNLQVRQ¶V�GLVHDVH��3DUNLQVRQLVP�5HODW�'LVRUG�����������������

���� :DQJ� ;�� &KDQJ� &�� *HQJ� 1�� /L� 1, :DQJ� -, 0D� -, HW� DO�� /RQJ�WHUP�
HIIHFWV� RI� ELODWHUDO� GHHS� EUDLQ� VWLPXODWLRQ� RI� WKH� VXEWKDODPLF� QXFOHXV�
RQ�GHSUHVVLRQ�LQ�SDWLHQWV�ZLWK�3DUNLQVRQ¶V�GLVHDVH��3DUNLQVRQLVP�5HODW�
'LVRUG�����������������

���� *HUYDLV�%HUQDUG� +�� ;LH�%UXVWROLQ� -�� 0HUWHQV� 3�� 3ROR� *�� .OLQJHU� +��
$GDPHF�'��HW�DO��%LODWHUDO�VXEWKDODPLF�QXFOHXV�VWLPXODWLRQ�LQ�DGYDQFHG�
3DUNLQVRQ¶V�GLVHDVH��¿YH�\HDU�IROORZ�XS��-�1HXURO������������������

���� 'HQKH\HU�0��.LVV�=+��+DIIHQGHQ�$0��%HKDYLRUDO�HIIHFWV�RI�VXEWKDODPLF�
GHHS� EUDLQ� VWLPXODWLRQ� LQ� 3DUNLQVRQ¶V� GLVHDVH�� 1HXURSV\FKRORJLD��
���������������

���� <RUN�0.��'XOD\�0��0DFLDV�$��/HYLQ�+6, *URVVPDQ�5, 6LPSVRQ�5��HW�DO��
&RJQLWLYH� GHFOLQHV� IROORZLQJ� ELODWHUDO� VXEWKDODPLF� QXFOHXV� GHHS� EUDLQ�
VWLPXODWLRQ�IRU�WKH�WUHDWPHQW�RI�3DUNLQVRQ¶V�GLVHDVH��-�1HXURO�1HXURVXUJ�
3V\FKLDWU\�����������������

���� 6FKRHQEHUJ�05��0DVK�.0��%KDUXFKD�.-��)UDQFHO�3&��6FRWW�-*��'HHS�
EUDLQ� VWLPXODWLRQ� SDUDPHWHUV� DVVRFLDWHG� ZLWK� QHXURSV\FKRORJLFDO�
FKDQJHV� LQ� VXEWKDODPLF�QXFOHXV� VWLPXODWLRQ� IRU� UHIUDFWRU\�3DUNLQVRQ¶V�
GLVHDVH��6WHUHRWDFW�)XQFW�1HXURVXUJ�����������������

���� 0RQWHO� 6�� %XQJHQHU� &�� :KDW� UHODWLRQ� LV� WKHUH� EHWZHHQ� GHHS� EUDLQ�
VWLPXODWLRQ�DQG�FRSLQJ�VWUDWHJLHV�LQ�3DUNLQVRQ¶V�GLVHDVH"�0RY�'LVRUG��
���������������

���� 0HUHOOR�0��7HQFD�(��3HUH]�/ORUHW�6��0DUWtQ�0(, %UXQR�9, &DYDQDJK�6, 
HW�DO��3URVSHFWLYH�UDQGRPL]HG���\HDU�IROORZ�XS�FRPSDULVRQ�RI�ELODWHUDO�
VXEWKDODPRWRP\� YHUVXV� ELODWHUDO� VXEWKDODPLF� VWLPXODWLRQ� DQG� WKH�
FRPELQDWLRQ�RI�ERWK�LQ�3DUNLQVRQ¶V�GLVHDVH�SDWLHQWV��D�SLORW�VWXG\��%U�-�
1HXURVXUJ�����������������

���� .DLVHU�,��.U\VSLQ�([QHU�,��%UXFNH�7��9ROF�'��$OHVFK�)��/RQJ�WHUP�HIIHFWV�
RI�671�'%6�RQ�PRRG��SV\FKRVRFLDO�SUR¿OHV�UHPDLQ�VWDEOH�LQ�D���\HDU�
IROORZ�XS��%0&�1HXURO������������

���� +HR�-+��/HH�.0��3DHN�6+��.LP�0-, /HH�-<, .LP�-<, HW�DO��7KH�HIIHFWV�
RI�ELODWHUDO�VXEWKDODPLF�QXFOHXV�GHHS�EUDLQ�VWLPXODWLRQ��671�'%6��RQ�
FRJQLWLRQ�LQ�3DUNLQVRQ�GLVHDVH��-�1HXURO�6FL�����������������

���� &DVWHOOL� /�� =LEHWWL� 0�� 5L]]L� /�� &DJOLR� 0�� /DQRWWH� 0�� /RSLDQR� /��
1HXURSV\FKLDWULF� V\PSWRPV� WKUHH�\HDUV�DIWHU� VXEWKDODPLF�'%6� LQ�3'�
SDWLHQWV��D�FDVH�FRQWURO�VWXG\��-�1HXURO�������������������

���� =LEHWWL�0��7RUUH�(��&LQTXHSDOPL�$��5RVVR�0, 'XFDWL�$, %HUJDPDVFR�%, 
HW�DO��0RWRU�DQG�QRQPRWRU�V\PSWRP�IROORZ�XS�LQ�SDUNLQVRQLDQ�SDWLHQWV�
DIWHU� GHHS� EUDLQ� VWLPXODWLRQ� RI� WKH� VXEWKDODPLF� QXFOHXV�� (XU� 1HXURO��
���������������

���� :LWMDV�7�� .DSKDQ�(��5HJLV� -�� -RXYH�(, &KpULI�$$, 3pUDJXW� -&, HW� DO��
(IIHFWV�RI�FKURQLF�VXEWKDODPLF�VWLPXODWLRQ�RQ�QRQPRWRU�ÀXFWXDWLRQV� LQ�
3DUNLQVRQ¶V�GLVHDVH��0RY�'LVRUG������������������

���� 7HPHO�<��:LOEULQN�3��'XLWV�$��%RRQ�3, 7URPS�6, $FNHUPDQV�/, HW�DO��6LQJOH�
HOHFWURGH� DQG� PXOWLSOH� HOHFWURGH� JXLGHG� HOHFWULFDO� VWLPXODWLRQ� RI� WKH�
VXEWKDODPLF� QXFOHXV� LQ� DGYDQFHG�3DUNLQVRQ¶V� GLVHDVH��1HXURVXUJHU\��
���������������

���� 5RWKOLQG�-&��&RFNVKRWW�5:��6WDUU�3$��0DUNV�:-�-U��1HXURSV\FKRORJLFDO�
SHUIRUPDQFH� IROORZLQJ�VWDJHG�ELODWHUDO�SDOOLGDO�RU�VXEWKDODPLF�QXFOHXV�
GHHS�EUDLQ�VWLPXODWLRQ�IRU�3DUNLQVRQ¶V�GLVHDVH��-�,QW�1HXURSV\FKRO�6RF��

��������������
���� 2U\�0DJQH�)��%UHIHO�&RXUERQ�&��6LPRQHWWD�0RUHDX�0��)DEUH�1, /RWWHULH�

-$, &KD\QHV� 3�� HW� DO�� 'RHV� DJHLQJ� LQÀXHQFH� GHHS� EUDLQ� VWLPXODWLRQ�
RXWFRPHV�LQ�3DUNLQVRQ¶V�GLVHDVH"�0RY�'LVRUG������������������

���� 'HURVW�33��2XFKFKDQH�/��0RUDQG�'��8OOD�0, /ORUFD�30, %DUJHW�0��HW�DO��
,V�'%6�671�DSSURSULDWH�WR�WUHDW�VHYHUH�3DUNLQVRQ�GLVHDVH�LQ�DQ�HOGHUO\�
SRSXODWLRQ"�1HXURORJ\������������������

���� %RUGLQL�%-��*DUJ�$��*DOODJKHU�&/��%HOO�%��*DUHOO�3&��1HXURSV\FKRORJLFDO�
HIIHFWV�RI�ELODWHUDO�GHHS�EUDLQ�VWLPXODWLRQ�RI�WKH�VXEWKDODPLF�QXFOHXV�LQ�
3DUNLQVRQ¶V�GLVHDVH��6WHUHRWDFW�)XQFW�1HXURVXUJ�����������������

���� <DPDGD�.��*RWR�6��0DWVX]DNL�.��1DJDKLUR�6, 0XUDVH�1, +�6KLPD]X, 
HW� DO�� 3V\FKLDWULF� V\PSWRPV� DQG� VXEWKDODPLF� QXFOHXV� VWLPXODWLRQ� LQ�
3DUNLQVRQ¶V� GLVHDVH��$� UHWURVSHFWLYH� VWXG\� LQ� RXU� -DSDQHVH� SDWLHQWV��
1HXURPRGXODWLRQ����������������

���� 6PHGLQJ� +0�� 6SHHOPDQ� -'�� .RQLQJ�+DDQVWUD� 0�� 6FKXXUPDQ� 35, 
1LMVVHQ� 3, YDQ� /DDU� 7, HW� DO�� 1HXURSV\FKRORJLFDO� HIIHFWV� RI� ELODWHUDO�
671� VWLPXODWLRQ� LQ� 3DUNLQVRQ� GLVHDVH�� D� FRQWUROOHG� VWXG\�� 1HXURORJ\��
���������������

���� 6FKDGW�&5��&R[�./��7UDPRQWDQD�0*��%\UQH�':, 'DYLV�7/, )DQJ�-<, et 
DO��'HSUHVVLRQ�DQG�LQWHOOLJHQFH�LQ�SDWLHQWV�ZLWK�3DUNLQVRQ¶V�GLVHDVH�DQG�
GHHS�EUDLQ�VWLPXODWLRQ��-�1DWO�0HG�$VVRF�����������������

���� 3HUULRO�03��.U\VWNRZLDN�3��'HIHEYUH�/��%ORQG�6��'HVWHH�$��'XMDUGLQ�.��
6WLPXODWLRQ�RI�WKH�VXEWKDODPLF�QXFOHXV�LQ�3DUNLQVRQ¶V�GLVHDVH��FRJQLWLYH�
DQG�DIIHFWLYH�FKDQJHV�DUH�QRW�OLQNHG�WR�WKH�PRWRU�RXWFRPH��3DUNLQVRQLVP�
5HODW�'LVRUG�����������������

���� .DOWHLV�.��6WDQGKDUGW�+��.U\VSLQ�([QHU� ,��%UXFNH�7��9ROF�'��$OHVFK�)��
,QÀXHQFH� RI� ELODWHUDO� 671�VWLPXODWLRQ� RQ� SV\FKLDWULF� V\PSWRPV� DQG�
SV\FKRVRFLDO�IXQFWLRQLQJ�LQ�SDWLHQWV�ZLWK�3DUNLQVRQ¶V�GLVHDVH��-�1HXUDO�
7UDQVP��������������������

���� +RXHWR� -/�� 0DOOHW� /�� 0HVQDJH� 9�� 7H]HQDV� GX� 0RQWFHO� 6, %pKDU� &, 
*DUJLXOR� 0, HW� DO�� 6XEWKDODPLF� VWLPXODWLRQ� LQ� 3DUNLQVRQ� GLVHDVH��
EHKDYLRU�DQG�VRFLDO�DGDSWDWLRQ��$UFK�1HXURO�����������������

���� )XQNLHZLH]�$��$UGRXLQ�&��&RROV�5��.UDFN�3, )UDL[�9, %DWLU�$, HW�DO��(IIHFWV�
RI� OHYRGRSD� DQG� VXEWKDODPLF� QXFOHXV� VWLPXODWLRQ� RQ� FRJQLWLYH� DQG�
DIIHFWLYH�IXQFWLRQLQJ�LQ�3DUNLQVRQ¶V�GLVHDVH��0RY�'LVRUG���������������
���

���� 'UDSLHU�'��'UDSLHU�6��6DXOHDX�3��+DHJHOHQ�&��5DRXO�6��%LVHXO�,��HW�DO��
'RHV� VXEWKDODPLF� QXFOHXV� VWLPXODWLRQ� LQGXFH� DSDWK\� LQ� 3DUNLQVRQ¶V�
GLVHDVH"�-�1HXURO�������������������

���� 'H�*DVSDUL�'��6LUL�&��'L�*LRLD�0��$QWRQLQL�$, ,VHOOD�9, 3L]]RODWR�$, et 
DO�� &OLQLFDO� FRUUHODWHV� DQG� FRJQLWLYH� XQGHUSLQQLQJV� RI� YHUEDO� ÀXHQF\�
LPSDLUPHQW�DIWHU�FKURQLF�VXEWKDODPLF�VWLPXODWLRQ�LQ�3DUNLQVRQ¶V�GLVHDVH��
3DUNLQVRQLVP�5HODW�'LVRUG�����������������

���� 'UDSLHU�6��5DRXO�6��'UDSLHU�'��/HUD\�(, /DOOHPHQW�), 5LYLHU�,, HW�DO��2QO\�
SK\VLFDO�DVSHFWV�RI�TXDOLW\�RI�OLIH�DUH�VLJQL¿FDQWO\�LPSURYHG�E\�ELODWHUDO�
VXEWKDODPLF�VWLPXODWLRQ�LQ�3DUNLQVRQ¶V�GLVHDVH��-�1HXURO���������������
��

���� &DSHFFL�0��5LFFLXWL�5$��%XULQL�'��%RPEDFH�9*, 3URYLQFLDOL�/, ,DFRDQJHOL�
0, HW� DO�� )XQFWLRQDO� LPSURYHPHQW� DIWHU� VXEWKDODPLF� VWLPXODWLRQ� LQ�
3DUNLQVRQ¶V� GLVHDVH�� D� QRQ�HTXLYDOHQW� FRQWUROOHG� VWXG\� ZLWK� ������
PRQWK�IROORZ�XS��-�1HXURO�1HXURVXUJ�3V\FKLDWU\�����������������

���� 0RUULVRQ� &(�� %RURG� -&�� 3HUULQH� .�� %HULF� $�� %ULQ� 0)�� 5H]DL� $�� HW�
DO�� 1HXURSV\FKRORJLFDO� IXQFWLRQLQJ� IROORZLQJ� ELODWHUDO� VXEWKDODPLF�
QXFOHXV� VWLPXODWLRQ� LQ� 3DUNLQVRQ¶V� GLVHDVH�� $UFK� &OLQ� 1HXURSV\FKRO��
���������������

���� .UDXVH�0��)RJHO�:��0D\HU�3��.ORVV�0��7URQQLHU�9��&KURQLF� LQKLELWLRQ�
RI� WKH� VXEWKDODPLF� QXFOHXV� LQ� 3DUNLQVRQ¶V� GLVHDVH�� -� 1HXURO� 6FL��
����������������

���� 'XMDUGLQ� .�� %ODLU\� 6�� 'HIHEYUH� /�� .U\VWNRZLDN� 3, +HVV� 8, %ORQG� 6, 
HW� DO�� 6XEWKDODPLF� QXFOHXV� VWLPXODWLRQ� LQGXFHV� GH¿FLWV� LQ� GHFRGLQJ�
HPRWLRQDO�IDFLDO�H[SUHVVLRQV�LQ�3DUNLQVRQ¶V�GLVHDVH��-�1HXURO�1HXURVXUJ�
3V\FKLDWU\���������������

���� $OHJUHW� 0�� 9DOOGHRULROD� )�� 0DUWL� 0�� 3LOOHUL� 0, -XQTXp� &, 5XPLj� -, et 
DO�� &RPSDUDWLYH� FRJQLWLYH� HIIHFWV� RI� ELODWHUDO� VXEWKDODPLF� VWLPXODWLRQ�
DQG�VXEFXWDQHRXV�FRQWLQXRXV� LQIXVLRQ�RI�DSRPRUSKLQH� LQ�3DUNLQVRQ¶V�
GLVHDVH��0RY�'LVRUG�����������������

���� 7URVWHU�$,�� )LHOGV� -$��:LONLQVRQ� 6�� 3DKZD� 5�� .ROOHU�:&�� /\RQV� .(��
(IIHFW� RI� PRWRU� LPSURYHPHQW� RQ� TXDOLW\� RI� OLIH� IROORZLQJ� VXEWKDODPLF�
VWLPXODWLRQ� LV� PHGLDWHG� E\� FKDQJHV� LQ� GHSUHVVLYH� V\PSWRPDWRORJ\��
6WHUHRWDFW�)XQFW�1HXURVXUJ���������������

���� .UDFN�3��%DWLU�$��9DQ�%OHUFRP�1��.UDFN�3��%DWLU�$��9DQ�%OHUFRP�1��HW�DO��
)LYH�\HDU�IROORZ�XS�RI�ELODWHUDO�VWLPXODWLRQ�RI�WKH�VXEWKDODPLF�QXFOHXV�LQ�
DGYDQFHG�3DUNLQVRQ¶V�GLVHDVH��1�(QJO�-�0HG�������������������

���� 'DQLHOH�$��$OEDQHVH�$��&RQWDULQR�0)��=LQ]L�3, %DUELHU�$, *DVSDULQL�), 
HW� DO�� &RJQLWLYH� DQG� EHKDYLRXUDO� HIIHFWV� RI� FKURQLF� VWLPXODWLRQ� RI� WKH�
VXEWKDODPLF� QXFOHXV� LQ� SDWLHQWV� ZLWK� 3DUNLQVRQ¶V� GLVHDVH�� -� 1HXURO�

&RXWR�0,��HW�DO��'HSUHVVLRQ�DQG�DQ[LHW\�IROORZLQJ�'%6�LQ�3DUNLQVRQ¶V�GLVHDVH��$FWD�0HG�3RUW������0D\�-XQ�������[[[�[[[�
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1HXURVXUJ�3V\FKLDWU\�����������������
���� 6LPXQL� 7�� -DJJL� -/�� 0XOKROODQG� +�� +XUWLJ� +,, &ROFKHU� $, 6LGHURZI�

$', HW� DO�� %LODWHUDO� VWLPXODWLRQ� RI� WKH� VXEWKDODPLF� QXFOHXV� LQ� SDWLHQWV�
ZLWK� 3DUNLQVRQ� GLVHDVH�� D� VWXG\� RI� HI¿FDF\� DQG� VDIHW\�� -� 1HXURVXUJ��
���������������

���� 0DUWLQH]�0DUWLQ� 3�� 9DOOGHRULROD� )�� 7RORVD� (�� 3LOOHUL� 0, 0ROLQXHYR� -/, 
5XPLj�-, HW�DO��%LODWHUDO�VXEWKDODPLF�QXFOHXV�VWLPXODWLRQ�DQG�TXDOLW\�RI�
OLIH�LQ�DGYDQFHG�3DUNLQVRQ¶V�GLVHDVH��0RY�'LVRUG����������������

���� /RKHU�7-��%XUJXQGHU�-0��3RKOH�7��:HEHU�6��6RPPHUKDOGHU�5��.UDXVV�
-.��/RQJ�WHUP�SDOOLGDO�GHHS�EUDLQ�VWLPXODWLRQ�LQ�SDWLHQWV�ZLWK�DGYDQFHG�
3DUNLQVRQ�GLVHDVH����\HDU� IROORZ�XS�VWXG\��-�1HXURVXUJ��������������
���

���� +RXHWR�-/��0HVQDJH�9��0DOOHW�/��3LOORQ�%, *DUJLXOR�0, GX�0RQFHO�67, 
HW� DO�� %HKDYLRXUDO� GLVRUGHUV�� 3DUNLQVRQ¶V� GLVHDVH� DQG� VXEWKDODPLF�
VWLPXODWLRQ��-�1HXURO�1HXURVXUJ�3V\FKLDWU\����������������

���� %HUQH\�$��9LQJHUKRHWV�)��3HUULQ�$��*XH[�3, 9LOOHPXUH�-*, %XUNKDUG�35, 
HW� DO�� (IIHFW� RQ�PRRG� RI� VXEWKDODPLF�'%6� IRU�3DUNLQVRQ¶V� GLVHDVH�� D�
FRQVHFXWLYH�VHULHV�RI����SDWLHQWV��1HXURORJ\�����������������

���� 9RONPDQQ�-��$OOHUW�1��9RJHV�-��:HLVV�3+��)UHXQG�+-��6WXUP�9��6DIHW\�
DQG�HI¿FDF\�RI�SDOOLGDO�RU�VXEWKDODPLF�QXFOHXV�VWLPXODWLRQ�LQ�DGYDQFHG�
3'��1HXURORJ\�����������������

���� 3HUR]]R�3��5L]]RQH�0��%HUJDPDVFR�%��&DVWHOOL� /, /DQRWWH�0, 7DYHOOD�
$, HW� DO�� 'HHS� EUDLQ� VWLPXODWLRQ� RI� VXEWKDODPLF� QXFOHXV�� EHKDYLRXUDO�
PRGL¿FDWLRQV�DQG�IDPLOLDU�UHODWLRQV��1HXURO�6FL���������������

���� 6DLQW�&\U� -$�� 7UHSDQLHU� //�� .XPDU� 5�� /R]DQR� $0�� /DQJ� $(��
1HXURSV\FKRORJLFDO�FRQVHTXHQFHV�RI�FKURQLF�ELODWHUDO�VWLPXODWLRQ�RI�WKH�
VXEWKDODPLF�QXFOHXV�LQ�3DUNLQVRQ¶V�GLVHDVH��%UDLQ��������������������

���� )LHOGV� -$�� 7URVWHU�$,��:LONLQVRQ� 6%�� 3DKZD� 5�� .ROOHU�:&�� &RJQLWLYH�
RXWFRPH�IROORZLQJ�VWDJHG�ELODWHUDO�SDOOLGDO�VWLPXODWLRQ�IRU�WKH�WUHDWPHQW�
RI�3DUNLQVRQ¶V�GLVHDVH��&OLQ�1HXURO�1HXURVXUJ�����������������

���� %XUFKLHO� .-��$QGHUVRQ� 9&�� )DYUH� -�� +DPPHUVWDG� -3�� &RPSDULVRQ� RI�
SDOOLGDO�DQG�VXEWKDODPLF�QXFOHXV�GHHS�EUDLQ�VWLPXODWLRQ� IRU�DGYDQFHG�
3DUNLQVRQ¶V� GLVHDVH�� UHVXOWV� RI� D� UDQGRPL]HG�� EOLQGHG� SLORW� VWXG\��
1HXURVXUJHU\������������������

���� $UGRXLQ�&��3LOORQ�%��3HLIIHU�(��%HMMDQL�3, /LPRXVLQ�3, 'DPLHU�3, HW�DO��
%LODWHUDO� VXEWKDODPLF� RU� SDOOLGDO� VWLPXODWLRQ� IRU� 3DUNLQVRQ¶V� GLVHDVH�
DIIHFWV�QHLWKHU�PHPRU\�QRU�H[HFXWLYH�IXQFWLRQV��D�FRQVHFXWLYH�VHULHV�RI�
���SDWLHQWV��$QQ�1HXURO�����������������

���� *KLND� -�� 9LOOHPXUH� -*�� )DQNKDXVHU� +�� )DYUH� -�� $VVDO� *�� *KLND�
6FKPLG�)��(I¿FLHQF\� DQG� VDIHW\� RI� ELODWHUDO� FRQWHPSRUDQHRXV� SDOOLGDO�
VWLPXODWLRQ��GHHS�EUDLQ�VWLPXODWLRQ��LQ�OHYRGRSD�UHVSRQVLYH�SDWLHQWV�ZLWK�
3DUNLQVRQ¶V�GLVHDVH�ZLWK�VHYHUH�PRWRU�ÀXFWXDWLRQV��D���\HDU�IROORZ�XS�
UHYLHZ��-�1HXURVXUJ����������������

���� 7UDMNRYLF�*��6WDUFHYLF�9��/DWDV�0��/HãWDUHYLü�0, ,OOH�7, %XNXPLULü�=, HW�DO��
5HOLDELOLW\�RI�WKH�+DPLOWRQ�5DWLQJ�6FDOH�IRU�'HSUHVVLRQ��D�PHWD�DQDO\VLV�

RYHU�D�SHULRG�RI����\HDUV��3V\FKLDWU\�5HV���������������
���� YDQ�GH�5HVW�2��YDQ�GHU�=ZDOXZ�1��%HHNPDQ�$7��GH�*URRW�/&��*HOHLMQVH�

-0�� 7KH� UHOLDELOLW\� RI� WKUHH� GHSUHVVLRQ� UDWLQJ� VFDOHV� LQ� D� JHQHUDO�
SRSXODWLRQ�RI�'XWFK�ROGHU�SHUVRQV��,QW�-�*HULDWU�3V\FKLDWU\��������������
�����

���� 0F3KHUVRQ�$��0DUWLQ�&5��$� QDUUDWLYH� UHYLHZ� RI� WKH�%HFN�'HSUHVVLRQ�
,QYHQWRU\� �%',�� DQG� LPSOLFDWLRQV� IRU� LWV� XVH� LQ� DQ� DOFRKRO�GHSHQGHQW�
SRSXODWLRQ��-�3V\FKLDWU�0HQW�+HDOWK�1XUV����������������

���� 1\XQW�06��)RQHV�&��1LWL�0��1J�73��&ULWHULRQ�EDVHG�YDOLGLW\�DQG�UHOLDELOLW\�
RI� WKH� *HULDWULF� 'HSUHVVLRQ� 6FUHHQLQJ� 6FDOH� �*'6����� LQ� D� ODUJH�
YDOLGDWLRQ� VDPSOH� RI� FRPPXQLW\�OLYLQJ�$VLDQ� ROGHU� DGXOWV��$JLQJ�0HQW�
+HDOWK�����������������

���� 'H�$\DOD�5-��9RQGHUKDUU�&DUOVRQ�'-��.LP�'��$VVHVVLQJ�WKH�UHOLDELOLW\�RI�
WKH�EHFN�DQ[LHW\�LQYHQWRU\�VFRUHV��(GXF�3V\FKRO�0HDV�����������������

���� ,JOHVLDV� *+�� *HULDWULF� 'HSUHVVLRQ� 6FDOH� 6KRUW� )RUP� DQG� =XQJ� 6HOI�
5DWLQJ�'HSUHVVLRQ�6FDOH��$�6WXG\�RI�+RPHERXQG�(OGHUV��&OLQ�*HURQWRO��
��������������

���� .HOOHWW�6��%HDLO�1��1HZPDQ�':�)UDQNLVK�3��8WLOLW\�RI�WKH�EULHI�V\PSWRP�
LQYHQWRU\� LQ� WKH� DVVHVVPHQW� RI� SV\FKRORJLFDO� GLVWUHVV�� -� $SSO� 5HV�
,QWHOOHFW�'LVDELO�����������������

���� 6LGHURZI�$��0F'HUPRWW�0��.LHEXUW]�.��%OLQGDXHU�.��3OXPE�6��6KRXOVRQ�
,��7HVW�UHWHVW� UHOLDELOLW\� RI� WKH� XQL¿HG�3DUNLQVRQ¶V� GLVHDVH� UDWLQJ� VFDOH�
LQ� SDWLHQWV� ZLWK� HDUO\� 3DUNLQVRQ¶V� GLVHDVH�� UHVXOWV� IURP� D�PXOWLFHQWHU�
FOLQLFDO�WULDO��0RY�'LVRUG�����������������

���� %HFK�3��7KH�%HFK�5DIDHOVHQ�0HODQFKROLD�6FDOH��0(6��LQ�FOLQLFDO�WULDOV�
RI� WKHUDSLHV� LQ� GHSUHVVLYH� GLVRUGHUV�� D� ���\HDU� UHYLHZ� RI� LWV� XVH� DV�
RXWFRPH�PHDVXUH��$FWD�3V\FKLDWU�6FDQG������������������

���� %DOGDFFKLQR� '5�� %RZPDQ� *6�� %XKDJLDU� $�� 5HOLDELOLW\� WHVWLQJ� RI� WKH�
KRVSLWDO�DQ[LHW\�DQG�GHSUHVVLRQ��+$'��VFDOH�LQ�WKH�(QJOLVK��0DOWHVH�DQG�
EDFN�WUDQVODWLRQ�YHUVLRQV��,QW�-�1XUV�6WXG�����������������

���� *LEVRQ�6-��7KH�PHDVXUHPHQW�RI�PRRG�VWDWHV�LQ�ROGHU�DGXOWV��-�*HURQWRO�
%�3V\FKRO�6FL�6RF�6FL�����������������

���� 5XOH� :5�� 7UDYHU� 0'�� 7HVW�UHWHVW� UHOLDELOLWLHV� RI� 6WDWH�7UDLW� $Q[LHW\�
,QYHQWRU\� LQ� D� VWUHVVIXO� VRFLDO� DQDORJXH� VLWXDWLRQ�� -� 3HUV� $VVHVV��
��������������

���� 9RRQ�9��.UDFN�3��/DQJ�$(��/R]DQR�$0, 'XMDUGLQ�., 6FK�SEDFK�0, et 
DO�� $� PXOWLFHQWUH� VWXG\� RQ� VXLFLGH� RXWFRPHV� IROORZLQJ� VXEWKDODPLF�
VWLPXODWLRQ�IRU�3DUNLQVRQ¶V�GLVHDVH��%UDLQ������������������

���� :LOOLDPV�-5��+LUVFK�(6��$QGHUVRQ�.��%XVK�$/, *ROGVWHLQ�65, *ULOO�6, 
HW� DO��$� FRPSDULVRQ� RI� QLQH� VFDOHV� WR� GHWHFW� GHSUHVVLRQ� LQ�3DUNLQVRQ�
GLVHDVH��ZKLFK�VFDOH�WR�XVH"�1HXURORJ\�������������������

���� 6WRUFK�$��6FKQHLGHU�&%��:RO]�0��6W�UZDOG�<, 1HEH�$, 2GLQ�3, HW� DO��
1RQPRWRU� ÀXFWXDWLRQV� LQ� 3DUNLQVRQ� GLVHDVH�� VHYHULW\� DQG� FRUUHODWLRQ�
ZLWK�PRWRU�FRPSOLFDWLRQV��1HXURORJ\����������������

&RXWR�0,��HW�DO��'HSUHVVLRQ�DQG�DQ[LHW\�IROORZLQJ�'%6�LQ�3DUNLQVRQ¶V�GLVHDVH��$FWD�0HG�3RUW������0D\�-XQ�������[[[�[[[�


