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Introduction

0RVW�SHULSKHUDO�YHVWLEXODU� OHVLRQV�KDYH�D�EHQLJQ�HWLRORJ\�
DQG�XQGHUJR�VSRQWDQHRXV�UHVROXWLRQ�GXH�WR�WKH�VHOI�OLPLWLQJ�
QDWXUH�RI�WKH�FRQGLWLRQ�DQG�WKH�SURFHVV�RI�FHQWUDO�QHUYRXV�V\V�
WHP��&16��FRPSHQVDWLRQ���9HVWLEXODU�FRPSHQVDWLRQ�UHVXOWV�
IURP�DFWLYH�QHXURQDO�FKDQJHV�LQ�WKH�FHUHEHOOXP�DQG�EUDLQVWHP�
LQ�UHVSRQVH�WR�VHQVRU\�FRQÀLFWV�SURGXFHG�E\�YHVWLEXODU�SDWKRO�
RJ\���2FFDVLRQDOO\��HYHQ�LQ�WKH�DEVHQFH�RI�DQ�RQJRLQJ�YHVWLE�
XODU�OHVLRQ��SRRU�FRPSHQVDWLRQ�RU�PDODGDSWLYH�SRVWXUDO�FRQ�
WURO�VWUDWHJLHV�DUH�DGRSWHG���9HVWLEXODU�UHKDELOLWDWLRQ�SURJUDPV�
FDSLWDOL]H�RQ�WKH�LQQDWH�SODVWLFLW\�RI�WKH�EDODQFH�V\VWHP�WR�DG�

YDQFH�WKH�QDWXUDO�FRPSHQVDWLRQ�SURFHVV��

7KH�HDUOLHVW�YHVWLEXODU�UHKDELOLWDWLRQ�WKHUDS\��957���FDOOHG�
WKH�&DZWKRUQH�&RRNVH\�H[HUFLVHV��ZDV�GHYHORSHG�E\�&DZ�
WKRUQH�DQG�&RRNVH\�WR�WUHDW�SDWLHQWV�ZLWK�ODE\ULQWK�LQMXU\�UH�
VXOWLQJ�IURP�VXUJHU\�RU�KHDG�LQMXU\�����7KH\�IRXQG�WKDW�H[HUFLV�
HV�GHVLJQHG�WR�HQFRXUDJH�KHDG�DQG�H\H�PRYHPHQWV�KDVWHQHG�
WKH�SDWLHQW¶V�UHFRYHU\��7KHLU�YDOXH�LQ�PDQDJLQJ�DOO�IRUPV�RI�
SHULSKHUDO�YHVWLEXODU�GLVRUGHUV�UDSLGO\�EHFDPH�DSSDUHQW��DQG�
WKH\�QRZ�IRUP�WKH�PDLQVWD\�RI�WUHDWPHQW�IRU�WKLV�JURXS�RI�SD�
WLHQWV��7KH�H[HUFLVHV�IRU�YHVWLEXODU�UHKDELOLWDWLRQ�FDQ�EH�FDWH�
JRUL]HG�LQWR�WZR�W\SHV�����SK\VLFDO�WKHUDS\�IRU�YHVWLEXODU�K\�
SRIXQFWLRQ�DQG����FDQDOLWK�UHSRVLWLRQLQJ�WKHUDS\�IRU�EHQLJQ�
SDUR[\VPDO�SRVLWLRQDO�YHUWLJR��%339���7KLV�SDSHU�IRFXVHV�
RQ�SK\VLFDO�WKHUDS\�IRU�YHVWLEXODU�K\SRIXQFWLRQ��DOVR�NQRZQ�
DV�957��EDODQFH�UHKDELOLWDWLRQ�WKHUDS\��DQG�EDODQFH�UHWUDLQ�
LQJ�WKHUDS\�

2SHQ�$FFHVV

FF �7KLV�LV�DQ�2SHQ�$FFHVV�DUWLFOH�GLVWULEXWHG�XQGHU�WKH�WHUPV�RI�WKH�&UH�
DWLYH�&RPPRQV�$WWULEXWLRQ�1RQ�&RPPHUFLDO�/LFHQVH��KWWS���FUHDWLYH�
FRPPRQV�RUJ�OLFHQVHV�E\�QF������ZKLFK�SHUPLWV�XQUHVWULFWHG�QRQ�FRP�
PHUFLDO�XVH��GLVWULEXWLRQ��DQG�UHSURGXFWLRQ�LQ�DQ\�PHGLXP��SURYLGHG�WKH�RUL�
JLQDO�ZRUN�LV�SURSHUO\�FLWHG�

9HVWLEXODU�5HKDELOLWDWLRQ�7KHUDS\��5HYLHZ�RI�,QGLFDWLRQV���
0HFKDQLVPV��DQG�.H\�([HUFLVHV

%\XQJ�,Q�+DQ�D�+\XQ�6HRN�6RQJ�E�-L�6RR�.LPF

D'R�1HXURORJ\�&OLQLF��'DHJX��.RUHD
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%\XQJ�,Q�+DQ��0'
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9HVWLEXODU�UHKDELOLWDWLRQ�WKHUDS\��957��LV�DQ�H[HUFLVH�EDVHG�WUHDWPHQW�SURJUDP�GHVLJQHG�WR�SUR�
PRWH�YHVWLEXODU�DGDSWDWLRQ�DQG�VXEVWLWXWLRQ��7KH�JRDOV�RI�957�DUH����WR�HQKDQFH�JD]H�VWDELOLW\�����
WR�HQKDQFH�SRVWXUDO�VWDELOLW\�����WR�LPSURYH�YHUWLJR��DQG����WR�LPSURYH�DFWLYLWLHV�RI�GDLO\�OLYLQJ��
957�IDFLOLWDWHV�YHVWLEXODU�UHFRYHU\�PHFKDQLVPV��YHVWLEXODU�DGDSWDWLRQ��VXEVWLWXWLRQ�E\�WKH�RWKHU�
H\H�PRYHPHQW�V\VWHPV��VXEVWLWXWLRQ�E\�YLVLRQ��VRPDWRVHQVRU\�FXHV��RWKHU�SRVWXUDO�VWUDWHJLHV��
DQG�KDELWXDWLRQ��7KH�NH\�H[HUFLVHV�IRU�957�DUH�KHDG�H\H�PRYHPHQWV�ZLWK�YDULRXV�ERG\�SRVWXUHV�
DQG�DFWLYLWLHV��DQG�PDLQWDLQLQJ�EDODQFH�ZLWK�D�UHGXFHG�VXSSRUW�EDVH�ZLWK�YDULRXV�RULHQWDWLRQV�RI�
WKH�KHDG�DQG�WUXQN��ZKLOH�SHUIRUPLQJ�YDULRXV�XSSHU�H[WUHPLW\�WDVNV��UHSHDWLQJ�WKH�PRYHPHQWV�
SURYRNLQJ�YHUWLJR��DQG�H[SRVLQJ�SDWLHQWV�JUDGXDOO\�WR�YDULRXV�VHQVRU\�DQG�PRWRU�HQYLURQPHQWV��
957�LV�LQGLFDWHG�IRU�DQ\�VWDEOH�EXW�SRRUO\�FRPSHQVDWHG�YHVWLEXODU�OHVLRQ��UHJDUGOHVV�RI�WKH�SD�
WLHQW¶V�DJH��WKH�FDXVH��DQG�V\PSWRP�GXUDWLRQ�DQG�LQWHQVLW\��9HVWLEXODU�VXSSUHVVDQWV��YLVXDO�DQG�
VRPDWRVHQVRU\�GHSULYDWLRQ��LPPRELOL]DWLRQ��ROG�DJH��FRQFXUUHQW�FHQWUDO�OHVLRQV��DQG�ORQJ�UHFRY�
HU\�IURP�V\PSWRPV��EXW�WKHUH�LV�QR�GLIIHUHQFH�LQ�WKH�¿QDO�RXWFRPH��$V�ORQJ�DV�H[HUFLVHV�DUH�SHU�
IRUPHG�VHYHUDO�WLPHV�HYHU\�GD\��HYHQ�EULHI�SHULRGV�RI�H[HUFLVH�DUH�VXI¿FLHQW�WR�IDFLOLWDWH�YHVWLEX�
ODU�UHFRYHU\��+HUH�WKH�DXWKRUV�UHYLHZ�WKH�PHFKDQLVPV�DQG�WKH�NH\�H[HUFLVHV�IRU�HDFK�RI�WKH�957�
JRDOV�� -�&OLQ�1HXURO���������������

.H\�:RUGV]]�YHVWLEXODU�UHKDELOLWDWLRQ�WKHUDS\��EDODQFH�UHKDELOLWDWLRQ�WKHUDS\��
EDODQFH�UHWUDLQLQJ�WKHUDS\��JD]H�VWDELOLW\��SRVWXUDO�VWDELOLW\��KDELWXDWLRQ�
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Indications

VRT is indicated for the following conditions

6WDEOH�YHVWLEXODU�OHVLRQ
957�LV�LQGLFDWHG�IRU�DQ\�FRQGLWLRQ�FKDUDFWHUL]HG�E\�D�VWDEOH�
YHVWLEXODU�GH¿FLW��LQ�ZKLFK�HYDOXDWLRQ�UHYHDOV�QR�HYLGHQFH�RI�D�
SURJUHVVLYH�SURFHVV�DQG�WKH�SDWLHQW¶V�QDWXUDO�FRPSHQVDWLRQ�SUR�
FHVV�DSSHDUV�WR�EH�LQFRPSOHWH��

&HQWUDO�OHVLRQV�RU�PL[HG�FHQWUDO�DQG�SHULSKHUDO�OHVLRQV
3DWLHQWV�ZLWK�VWDEOH�&16�OHVLRQV�RU�PL[HG�FHQWUDO�DQG�SHULSK�
HUDO�OHVLRQV�VKRXOG�QRW�EH�H[FOXGHG�IURP�WUHDWPHQW��DOWKRXJK�
WKHLU�SURJQRVHV�DUH�OLNHO\�WR�EH�PRUH�OLPLWHG�WKDQ�WKH�DYHUDJH�
SDWLHQW�ZLWK�D�VWDEOH�SHULSKHUDO�LQMXU\���$�WUHQG�IRU�WKH�RYHUDOO�
SHUIRUPDQFH�WR�EH�ZRUVH�IRU�PL[HG�FHQWUDO�SHULSKHUDO�GLVHDVH�
WKDQ�IRU�SXUH�XQLODWHUDO�SHULSKHUDO�GLVHDVH�ZDV�VHHQ��EXW�QR�
VLJQL¿FDQW�GLIIHUHQFHV�KDYH�EHHQ�LGHQWL¿HG�

+HDG�LQMXU\
3DWLHQWV�ZLWK�KHDG�LQMXULHV�VXIIHU�IURP�VLJQL¿FDQW�GLVDELOLW\�
GXH�WR�YHVWLEXODU�V\PSWRPV��7KHLU�FRQGLWLRQV�RIWHQ�LQFOXGH�FRJ�
QLWLYH�DQG�FHQWUDO�YHVWLEXODU�LQYROYHPHQW�DORQJ�ZLWK�D�SHULSK�
HUDO�FRPSRQHQW��957�WHFKQLTXHV�DUH�WKHUHIRUH�XVHG�DV�D�VXS�
SOHPHQW�WR�D�FRPSUHKHQVLYH��PXOWLGLVFLSOLQDU\�KHDG�LQMXU\�
SURJUDP��

3V\FKRJHQLF�YHUWLJR
3DWLHQWV�ZLWK�SDQLF�GLVRUGHU�DQG�RWKHU�DQ[LHW\�GLVRUGHUV�RIWHQ�
VHHN�WUHDWPHQW�IRU�LOO�GH¿QHG�YHVWLEXODU�V\PSWRPV��$IWHU�DS�
SURSULDWH�HYDOXDWLRQ�LV�SHUIRUPHG��957�PD\�EH�UHFRPPHQG�
HG�DV�DQ�DGMXQFWLYH�PHDVXUH�IRU�WKHLU�FRQGLWLRQ��,I�WKH�DQ[LHW\�
LV�PLOG��957�IXQFWLRQV�DV�D�EHKDYLRUDO�LQWHUYHQWLRQ�VLPLODU�WR�
H[SRVXUH�WKHUDS\�IRU�WKH�WUHDWPHQW�RI�SKRELDV��,I�WKH�DQ[LHW\�
FRPSRQHQW�LV�VLJQL¿FDQW��DQG�SDUWLFXODUO\�LI�SDQLF�DWWDFNV�DUH�
IUHTXHQW��SV\FKLDWULF�LQWHUYHQWLRQ�ZLOO�DOVR�EH�UHTXLUHG��

(OGHUO\�ZLWK�GL]]LQHVV
,Q�ROGHU�DGXOWV�ZLWK�V\PSWRPV�RI�GL]]LQHVV�DQG�QR�GRFXPHQW�
HG�YHVWLEXODU�GH¿FLWV��WKH�DGGLWLRQ�RI�YHVWLEXODU�VSHFL¿F�JD]H�
VWDELOLW\�H[HUFLVHV�WR�VWDQGDUG�EDODQFH�UHKDELOLWDWLRQ�UHVXOWV�
LQ�D�JUHDWHU�UHGXFWLRQ�LQ�IDOO�ULVN��

9HUWLJR�ZLWK�XQFHUWDLQ�HWLRORJ\
,W�LV�QRW�DOZD\V�SRVVLEOH�IRU�WKH�SK\VLFLDQ�WR�GHWHUPLQH�ZKHWK�
HU�WKH�SDWLHQW¶V�FRPSODLQWV�DUH�GXH�WR�VWDEOH�YHVWLEXODU�GLVHDVH�
ZLWK�LQDGHTXDWH�FHQWUDO�FRPSHQVDWLRQ�RU�WR�XQVWDEOH�ODE\ULQ�
WKLQH�IXQFWLRQ���)RU�WKH�SDWLHQWV�LQ�ZKRP�WKH�FDXVH�RI�YHUWLJR�
LV�QRW�FODUL¿HG�GHVSLWH�H[WHQVLYH�GLDJQRVWLF�HIIRUWV��DQ�HPSLUL�
FDO�WULDO�RI�YHVWLEXODU�SK\VLFDO�WKHUDS\�PD\�EH�D�KHOSIXO�RSWLRQ��

,GHQWLI\LQJ�SDWLHQWV�IRU�ZKRP�WKH�V\PSWRPV�DUH�QRW�WKH�GLUHFW�
UHVXOW�RI�D�YHVWLEXODU�OHVLRQ�GRHV�QRW�SUHYHQW�WKH�XVH�RI�YHV�
WLEXODU�UHKDELOLWDWLRQ�DV�DQ�DGMXQFW�WUHDWPHQW��

%339
2QH�VWXG\�IRXQG�WKDW�UHVLGXDO�GL]]LQHVV�DIWHU�VXFFHVVIXO�UH�
SRVLWLRQLQJ�ZDV�REVHUYHG�LQ�WZR�WKLUGV�RI�SDWLHQWV�ZLWK�%339��
DQG�GLVDSSHDUHG�ZLWKLQ���PRQWKV�ZLWKRXW�VSHFL¿F�WUHDWPHQW�
LQ�DOO�FDVHV���1HYHUWKHOHVV��EDODQFH�WUDLQLQJ�PD\�EH�QHFHVVDU\�
DIWHU�WUHDWLQJ�%339��

Situations Where VRT  
Is Not Indicated

+DELWXDWLRQ�ZLOO�EH�DOPRVW�LPSRVVLEOH�IRU�DQ�XQVWDEOH�OHVLRQ��
DQG�957�LV�JHQHUDOO\�XVHOHVV�LI�WKH�SDWLHQW�KDV�RQJRLQJ�ODE\�
ULQWKLQH�SDWKRORJ\���3DWLHQWV�ZKRVH�V\PSWRPV�RFFXU�RQO\�LQ�
VSRQWDQHRXV�HSLVRGHV��VXFK�DV�VHHQ�ZLWK�0pQLqUH¶V�GLVHDVH��
DUH�XQOLNHO\�WR�EHQH¿W�IURP�957��957�LV�XQVXFFHVVIXO�LQ�SD�
WLHQWV�ZLWK�RQO\�VSRQWDQHRXVO\�RFFXUULQJ�HYHQWV�RI�GLVHTXLOLE�
ULXP��HVSHFLDOO\�LI�WKH�VSRQWDQHRXV�YHUWLJR�RU�GLVHTXLOLEULXP�
GHYHORSV�PRUH�WKDQ�RQFH�SHU�PRQWK���7KH�SULPDU\�REMHFWLYH�LQ�
VXFK�SDWLHQWV�LV�WR�SUHSDUH�WKHP�IRU�DQWLFLSDWHG�GL]]LQHVV�UDWK�
HU�WKDQ�WR�PDNH�DQ\�SHUPDQHQW�FKDQJH�LQ�WKHLU�YHVWLEXODU�FRQ�
GLWLRQ����3DWLHQWV�VXVSHFWHG�RI�SHULO\PSKDWLF�ILVWXOD�ZKRVH�
FRQGLWLRQ�GHWHULRUDWHV�GXULQJ�H[HUFLVH�WKHUDS\�DUH�PRUH�OLNHO\�
WR�EHQH¿W�IURP�RWKHU�WUHDWPHQWV�VXFK�DV�VXUJHU\��

Natural Course of Peripheral  
Vestibular Lesions

7KH�V\PSWRPV�DQG�VLJQV�RI�DFXWH�YHVWLEXODU�QHXULWLV�DUH�GH�
ULYHG�IURP�VWDWLF�LPEDODQFH�DQG�G\QDPLF�GLVWXUEDQFHV�LQ�LQ�
SXWV�IURP�WKH�VHPLFLUFXODU�FDQDOV�DQG�RWROLWKLF�RUJDQV��6WDWLF�
LPEDODQFH�UHIHUV�WR�GLIIHUHQFHV�LQ�WKH�OHYHO�RI�WRQLF�GLVFKDUJH�
ZLWKLQ�WKH�YHVWLEXODU�QXFOHL�ZKHQ�WKH�KHDG�LV�PRWLRQOHVV��DQG�
G\QDPLF�GLVWXUEDQFHV�UHIHU� WR� LPSDLUHG�FRPSHQVDWRU\�UH�
VSRQVHV�GXULQJ�KHDG�PRYHPHQWV����6WDWLF�VLJQV�FRPSULVH�Q\V�
WDJPXV��VHPLFLUFXODU�FDQDO�RULJLQ���VXEMHFWLYH�YLVXDO�YHUWLFDO��
VXEMHFWLYH�YLVXDO�KRUL]RQWDO��RFXODU�WLOW�UHDFWLRQ��DQG�ODWHURSXO�
VLRQ��RWROLWKLF�VLJQ���'\QDPLF�VLJQV�LQFOXGH�YHVWLEXOR�RFXODU�
UHÀH[��925��DV\PPHWU\��VHPLFLUFXODU�FDQDO�VLJQ���RFXODU�FRX�
QWHU�UROOLQJ��DQG�SRVWXUDO�LQVWDELOLW\��RWROLWKLF�VLJQ����

2WROLWK�G\VIXQFWLRQ�DSSHDUV�WR�LPSURYH�PRUH�UDSLGO\�WKDQ�
FDQDO�UHODWHG�LPSDLUPHQWV�GXULQJ�VKRUW�WHUP�IROORZ�XS����6WDW�
LF�VLJQV�DQG�V\PSWRPV�JUDGXDOO\�DEDWH�ZLWKLQ�ZHHNV��HYHQ�LQ�
WKH�SUHVHQFH�RI�FRQWLQXHG�SHULSKHUDO�G\VIXQFWLRQ��+RZHYHU��
LI�YHVWLEXODU�IXQFWLRQ�GRHV�QRW�UHFRYHU��G\QDPLF�VLJQV�ZLOO�SHU�
VLVW�IRU�OLIH��OHDGLQJ�WR�EOXUUHG�YLVLRQ�DQG�LPEDODQFH�ZKHQ�SD�
WLHQWV�WXUQ�WKHLU�KHDG�WRZDUG�WKH�VLGH�RI�WKH�DIIHFWHG�ODE\ULQWK����



9HVWLEXODU�5HKDELOLWDWLRQ�7KHUDS\�5HYLHZ
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0RVW�SDWLHQWV�ZLOO�EH�DEOH�WR�ZDON�ZLWKLQ����KRXUV��DQG�PRVW�
FDQ�UHWXUQ�WR�QRUPDO�DFWLYLWLHV�ZLWKLQ�DERXW���ZHHNV��$IWHU���
PRQWKV��PRVW�ZLOO�EH�DV�ZHOO�DV�WKH\�DUH�HYHU�JRLQJ�WR�EH��ZKLFK�
LV�VXEMHFWLYHO\�EDFN�WR�QRUPDO��$W�WKDW�WLPH�PRVW�SDWLHQWV�ZLOO�
VKRZ�RQO\�PLQRU�DEQRUPDOLWLHV�RI�VWDWLF�YHVWLEXODU�IXQFWLRQ��
VXFK�DV�����GHJ�V�VSRQWDQHRXV�Q\VWDJPXV�LQ�GDUNQHVV�RQO\��
RIWHQ�DFFHQWXDWHG�E\�KHDG�VKDNLQJ�RU�DSSOLFDWLRQ�RI�YLEUDWLRQ�WR�
WKH�PDVWRLG��D�VOLJKW�LSVLOHVLRQDO�GHYLDWLRQ�RI�WKH�VXEMHFWLYH�
YLVXDO�KRUL]RQWDO�RU�VXEMHFWLYH�YLVXDO�YHUWLFDO��DQG�URWDWLRQ�
WRZDUG�WKH�VLGH�RI�WKH�OHVLRQ�GXULQJ�WKH�VWHSSLQJ�WHVW����,Q�JHQ�
HUDO��LPSURYHG�IXQFWLRQ�FDQ�EH�H[SHFWHG�ZLWKLQ���ZHHNV��EXW�
WLPH�QHHGHG�IRU�IXQFWLRQ�WR�LPSURYH�LQFUHDVHV�ZLWK�WKH�GXUD�
WLRQ�RI�WKH�SUREOHP����)RU�SDWLHQWV�ZKR�KDYH�XQGHUJRQH�UH�
VHFWLRQ�RI�DQ�DFRXVWLF�QHXURPD��WKHLU�SHUIRUPDQFH�GXULQJ�WKH�
5RPEHUJ�WHVW�ZLWK�WKH�H\HV�FORVHG���GD\V�DIWHU�VXUJHU\�LV�SUH�
GLFWLYH�RI�ZKHWKHU�WKH\�ZLOO�EHQH¿W�IURP�EULHI�YHVWLEXODU�DG�
DSWDWLRQ�H[HUFLVHV��7KLV�PD\�EH�DSSOLHG�WR�SDWLHQWV�ZLWK�DFXWH�
XQLODWHUDO�YHVWLEXODU�G\VIXQFWLRQ����7KH�UHFXUUHQFH�UDWH�RI�YHV�
WLEXODU�QHXULWLV�LV�ORZ��DQG�QR�UHFXUUHQFHV�DUH�REVHUYHG�LQ�WKH�
LQLWLDOO\�DIIHFWHG�HDU��+RZHYHU��D�UHODSVH�PD\�JR�XQGHWHFWHG�
LQ�WKRVH�ZLWK�D�SHUVLVWHQW�DQG�FRPSOHWH�XQLODWHUDO�YHVWLEXODU�
GH¿FLW����7KH�V\PSWRPV�PD\�HLWKHU�ZRUVHQ�RU�EH�UHOLHYHG�GXU�
LQJ�YHVWLEXODU�DGDSWDWLRQ�H[HUFLVHV��WKLV�VHHPV�WR�EH�D�FRPPRQ�
SDWWHUQ�GXULQJ�LPSURYHPHQW�DQG�LV�UHODWHG�WR�RYHUDFWLYLW\�GXU�
LQJ�WKH�JRRG�GD\V��ZKLFK�FDXVHV�H[FHVVLYH�IDWLJXH�UHVXOWLQJ�
LQ�LQFUHDVHG�V\PSWRPV�ZLWKLQ�������KRXUV���(YHQ�DIWHU�YHVWLE�
XODU�FRPSHQVDWLRQ�LV�DFKLHYHG�DQG�V\PSWRPV�DUH�ODUJHO\�UH�
VROYHG��WKHUH�PD\�EH�RFFDVLRQDO�SHULRGV�RI�V\PSWRPDWLF�UH�
ODSVH�GXH�WR�GHFRPSHQVDWLRQ��7KLV�PD\�EH�WULJJHUHG�E\�D�
SHULRG�RI�LQDFWLYLW\��H[WUHPH�IDWLJXH��D�FKDQJH�LQ�PHGLFDWLRQV��
RU�DQ�LQWHUFXUUHQW�LOOQHVV��$�UHODSVH�RI�YHVWLEXODU�V\PSWRPV�LQ�
WKLV�VHWWLQJ�GRHV�QRW�QHFHVVDULO\�LPSO\�RQJRLQJ�RU�SURJUHVVLYH�
ODE\ULQWKLQH�G\VIXQFWLRQ��

Principles of VRT

7KH�RYHUDOO�PHFKDQLVPV�RI�UHFRYHU\�IURP�YHVWLEXODU�OHVLRQV�
DUH�YHVWLEXODU�DGDSWDWLRQ�DQG�YHVWLEXODU�VXEVWLWXWLRQ��7KH�YHV�
WLEXODU�DGDSWDWLRQ�DSSURDFK�LV�VLPLODU�WR�WKDW�GHVFULEHG�E\�
&DZWKRUQH�IRU�SDWLHQWV�ZLWK�SHUVLVWHQW�GLVHTXLOLEULXP����9HV�
WLEXODU�DGDSWDWLRQ�LQYROYHV�UHDGMXVWLQJ�WKH�JDLQ�RI�WKH�925�
RU�YHVWLEXORVSLQDO�UHÀH[��ZKHUHDV�YHVWLEXODU�VXEVWLWXWLRQ�HP�
SOR\V�DOWHUQDWLYH�VWUDWHJLHV�WR�UHSODFH�WKH�ORVW�YHVWLEXODU�IXQF�
WLRQ�������7KH�WHUP�³YHVWLEXODU�FRPSHQVDWLRQ´�LV�XVHG�PRVWO\�
DV�D�V\QRQ\P�IRU�YHVWLEXODU�VXEVWLWXWLRQ����EXW�LW�LV�VRPHWLPHV�
DOVR�XVHG�WR�GHVFULEH�WKH�JHQHUDO�UHFRYHU\�IURP�XQLODWHUDO�YHV�
WLEXODU�GHDIIHUHQWLDWLRQ�V\QGURPH��7KXV��WKH�WHUP�³ZHOO�FRP�
SHQVDWHG´�LV�XVHG�WR�GHVFULEH�IXOO\�IXQFWLRQDO�UHFRYHU\��ZKLOH�
³SRRUO\�FRPSHQVDWHG´�LV�DSSOLHG�WR�GHVFULEH�D�SDUWLDO�UHFRYHU\��
7KH�WHUP�³GHFRPSHQVDWLRQ´�LV�DGRSWHG�WR�GHVFULEH�D�QHDU�WR�

WDO�UHODSVH����$�SDWLHQW�ZKR�GHVFULEHV�D�VHYHUH�YHVWLEXODU�FULVLV�
DW�RQVHW��ZLWK�FRQWLQXRXV�GLVHTXLOLEULXP�RU�PRWLRQ�SURYRNHG�
YHUWLJR�SHUVLVWLQJ�RU�UHFXUULQJ��LV�SUREDEO\�XQFRPSHQVDWHG��
7KLV�LV�WUXH�HYHQ�WKRXJK�VSHFL¿F�DEQRUPDOLWLHV�DUH�QRW�DSSDU�
HQW�GXULQJ�YHVWLEXODU�WHVWLQJ��

�7KH�JRDOV�RI�957�DUH����HQKDQFLQJ�JD]H�VWDELOLW\�����HQKDQF�
LQJ�SRVWXUDO�VWDELOLW\�����LPSURYLQJ�YHUWLJR��DQG����LPSURYLQJ�
GDLO\�OLYLQJ�DFWLYLWLHV����7KH�SULQFLSOHV�RI�957�EDVHG�RQ�WKH�
JRDOV�WKHUHRI�DUH�GHVFULEHG�EHORZ�

Enhancing gaze stability

9HVWLEXODU�DGDSWDWLRQ
*D]H�LQVWDELOLW\�LV�GXH�WR�WKH�GHFUHDVHG�JDLQ�RI�WKH�YHVWLEXODU�UHV�
SRQVH�WR�KHDG�PRYHPHQWV����7KH�EHVW�VWLPXOXV�IRU�LQFUHDVLQJ�
WKH�JDLQ�RI�WKH�YHVWLEXODU�UHVSRQVH�LV�WKH�HUURU�VLJQDO�LQGXFHG�
E\�UHWLQDO�VOLS����ZKLFK�LV�WKH�LPDJH�PRWLRQ�RQ�WKH�UHWLQD�GXU�
LQJ�KHDG�PRWLRQ����5HWLQDO�VOLS�FDQ�EH�LQGXFHG�E\�KRUL]RQWDO�
RU�YHUWLFDO�KHDG�PRYHPHQWV�ZKLOH�PDLQWDLQLQJ�YLVXDO�¿[DWLRQ�
RQ�D�WDUJHW��7KH�WDUJHW�FDQ�EH�SODFHG�HLWKHU�ZLWKLQ�DQ�DUP¶V�OH�
QJWK�RU�DFURVV�WKH�URRP��)LJ���$�����5HSHDWHG�SHULRGV�RI�UHWL�
QDO�VOLS�LQGXFH�YHVWLEXODU�DGDSWDWLRQ��+RZHYHU��QRW�DOO�KHDG�
PRYHPHQWV�UHVXOW�LQ�D�925�JDLQ�FKDQJH��+RUL]RQWDO��\DZ�SO�
DQH��DQG�YHUWLFDO��SLWFK�SODQH��KHDG�PRYHPHQWV�DUH�HIIHFWLYH��
ZKHUHDV�KHDG�PRYHPHQWV�LQ�WKH�UROO�SODQH�GR�QRW�LQGXFH�VXI¿�
FLHQW�FKDQJHV�LQ�WKH�925�JDLQ���

7KHUH�DUH�VHYHUDO�ZD\V�WR�LQFUHDVH�WKH�HIIHFWLYHQHVV�RI�YHV�
WLEXODU�DGDSWDWLRQ�GXULQJ�KHDG�PRYHPHQWV��)LUVW��YDULRXV�DP�
SOLWXGHV�RI�UHWLQDO�VOLS�VKRXOG�EH�DSSOLHG��7UDLQLQJ�WKDW�LQYRO�
YHV�SURJUHVVLYHO\�LQFUHDVLQJ�UHWLQDO�VOLS�HUURUV�LV�PRUH�HIIHF�
WLYH�WKDQ�WKH�XVH�RI�VXGGHQ��ODUJH�HUURUV����7R�LQFUHDVH�WKH�PDJ�
QL¿FDWLRQ�IDFWRU�DQG�WKH�GXUDWLRQ�RI�H[SRVXUH�WR�UHWLQDO�VOLS��
WKH�SDWLHQW�VKRXOG�YLHZ�D�WDUJHW�WKDW�LV�PRYLQJ�LQ�WKH�RSSRVLWH�
GLUHFWLRQ�RI�WKH�KHDG�ZKLOH�PRYLQJ�WKH�KHDG�HLWKHU�KRUL]RQWDO�
O\�RU�YHUWLFDOO\����6HFRQG��D�ZLGH�UDQJH�RI�KHDG�PRYHPHQW�IUH�
TXHQFLHV�VKRXOG�EH�DSSOLHG��EHFDXVH�WKH�JUHDWHVW�FKDQJHV�LQ�
925�JDLQ�RFFXU�DW�WKH�WUDLQLQJ�IUHTXHQFLHV�������+RZHYHU��WKH�
WUDLQLQJ�IUHTXHQFLHV�VKRXOG�QRW�EH�FKDQJHG�DEUXSWO\��$GDSWLYH�
FKDQJHV�LQ�WKH�925�JDLQ�WR�UHWLQDO�VOLS�DUH�JUHDWHU�ZKHQ�WKH�
HUURU�VLJQDO�LV�JUDGXDOO\�LQFUHPHQWHG�WKDQ�ZKHQ�LW�LV�RQO\�DS�
SOLHG�DW�LWV�PD[LPDO�OHYHO����7KLUG��YDULRXV�GLUHFWLRQV�RI�KHDG�
PRYHPHQW�VKRXOG�EH�HPSOR\HG��EHFDXVH�WKLV�VKRXOG�SURYLGH�
DQ�RWROLWKLF�LQSXW�WKDW�ZLOO�LQÀXHQFH�WKH�WUDLQLQJ�HIIHFWV�������
3DWLHQWV�VKRXOG�SHUIRUP�H[HUFLVHV�IRU�JD]H�VWDELOLW\�IRXU�WR�
¿YH�WLPHV�GDLO\�IRU�D�WRWDO�RI�������PLQXWHV�GD\��LQ�DGGLWLRQ�
WR����PLQXWHV�RI�EDODQFH�DQG�JDLW�H[HUFLVHV����'XULQJ�WKH�H[�
HUFLVHV�WR�LQGXFH�UHWLQDO�VOLS��JRRG�YLVXDO�LQSXWV�VXFK�DV�EULJKW�
URRP�OLJKWV�RU�ZLWK�WKH�FXUWDLQV�RSHQ�VKRXOG�EH�HQFRXUDJHG����
7KHUH�DUH�DOVR�RWKHU�ZD\V�WR�LQGXFH�UHWLQDO�VOLS��VXFK�DV�SRVL�
WLRQ�HUURU�VLJQDOV��LPDJLQHG�PRWLRQ�RI�WKH�WDUJHW��VWUREH�OLJKW�
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LQJ��DQG�WUDFNLQJ�RI�LPDJHV�VWDELOL]HG�RQ�WKH�UHWLQD��ÀDVKHG�DI�
WHU�LPDJHV����

:KLOH�UHWLQDO�VOLS�LV�SUREDEO\�WKH�PRVW�HIIHFWLYH�PHDQV�RI�
VWLPXODWLQJ�925�DGDSWDWLRQ��RWKHU�HUURU�VLJQDOV�PD\�DOVR�EH�
XVHG����2SWRNLQHWLF�YLVXDO�VWLPXOL�DOVR�LQGXFH�UHWLQDO�VOLS����EH�
FDXVH�VPRRWK�SXUVXLW�H\H�PRYHPHQW�LWVHOI�LV�D�SDUW�RI�WKH�HUURU�
VLJQDO����7KH�EHQHILW�LV�WKDW�WKH�RSWRNLQHWLF�YLVXDO�VWLPXOXV�
GRHV�QRW�UHTXLUH�KHDG�PRYHPHQWV��DQG�FDQ�EH�GULYHQ�E\�RV�
FLOODWLRQ�RI�DQ�RSWRNLQHWLF�GUXP�RU�RI�D�OLJKW�HPLWWLQJ�GLRGH�VWL�
PXOXV����8QLGLUHFWLRQDO�RSWRNLQHWLF�WUDLQLQJ�HQKDQFHV�YHVWLEX�
ODU�UHVSRQVHV�LQ�WKH�FRUUHVSRQGLQJ�GLUHFWLRQ��7KXV��RSWRNLQHWLF�
RU�FRPELQHG�YHVWLEXODU�RSWRNLQHWLF�WUDLQLQJ�PD\�LPSURYH�WKH�
925�JDLQ�LQ�XQLODWHUDO�SHULSKHUDO�YHVWLEXODU�G\VIXQFWLRQ����
'XULQJ�RSWRNLQHWLF�YLVXDO�VWLPXOL��IRYHDO�DQG�IXOO�¿HOG�VWLPX�
OL�ZRUN�HTXDOO\�ZHOO�LQ�LQGXFLQJ�DGDSWDWLRQ���

(YHQ�LQ�WKH�DEVHQFH�RI�D�YLVXDO�VWLPXOXV��WKH�925�JDLQ�FDQ�
EH�UDLVHG�WR�QHDU�XQLW\�E\�DVNLQJ�WKH�VXEMHFW�WR�LPDJLQH�DQ�
HDUWK�IL[HG�WDUJHW�LQ�GDUNQHVV�ZKLOH�PRYLQJ�WKH�KHDG��7KH�
925�VXSSUHVVLRQ�FDQ�EH�WUDLQHG�E\�DVNLQJ�WKH�VXEMHFW�WR�LP�
DJLQH�D�KHDG�¿[HG�WDUJHW�LQ�GDUNQHVV�GXULQJ�KHDG�PRYHPHQWV�
�)LJ���%����

6XEVWLWXWLRQ�E\�RWKHU�H\H�PRYHPHQW�V\VWHPV
6XEVWLWXWLRQ�E\�RWKHU�H\H�PRYHPHQW�V\VWHPV�FDQ�HIIHFWLYHO\�
FDQFHO�WKH�YHVWLEXODU�GH¿FLW�DQG�VR�SURWHFW�WKH�SDWLHQW�IURP�
SHUFHLYLQJ�VPHDUHG�UHWLQDO�LPDJHV�GXULQJ�KHDG�PRYHPHQWV��
6XFK�VXEVWLWXWLRQ�LV�SRVVLEOH�ZKHQ�WKH�SDWLHQW�KDV�DFWLYH�FRQ�
WURO�RI�WKH�UHVSRQVH����7KH�RWKHU�H\H�PRYHPHQW�V\VWHPV�DUH�GH�
VFULEHG�EHORZ�

6DFFDGH�PRGL¿FDWLRQ
&RUUHFWLYH�VDFFDGHV�EHFRPH�D�SDUW�RI�WKH�DGDSWLYH�VWUDWHJ\�WR�
DXJPHQW�WKH�GLPLQLVKHG�VORZ�SKDVH�FRPSRQHQW�RI�WKH�925����
7ZR�NLQGV�RI�VDFFDGH�PD\�EH�IRXQG�LQ�SDWLHQWV�ZLWK�YHVWLEXODU�
GH¿FLWV��7KH�¿UVW�LV�D�VDFFDGH�RI�LQVXI¿FLHQW�DPSOLWXGH��XQGHU�

VKRRW���:KHQ�WKH�SDWLHQW�IROORZV�D�WDUJHW�ZLWK�WKH�H\HV�DQG�
KHDG��D�VDFFDGH�WR�WKH�WDUJHW�RI�GHFUHDVHG�DPSOLWXGH��XQGHU�
VKRRW��LV�LQLWLDOO\�JHQHUDWHG��DQG�WKHQ�WKH�H\HV�GULIW�WR�WKH�WDU�
JHW��7KLV�NHHSV�WKH�H\HV�LQ�D�¿[HG�SRVLWLRQ�GXULQJ�KHDG�URWD�
WLRQ����7KH�VHFRQG�W\SH�LV�D�VDFFDGH�EDFN�WRZDUG�WKH�WDUJHW��SUH�
SURJUDPPHG�VDFFDGH���'XULQJ�DQ�LSVLOHVLRQDO�XQSUHGLFWDEOH�
KHDG�URWDWLRQ��\DZ��DZD\�IURP�D�FHQWUDOO\�SRVLWLRQHG�WDUJHW��
WKH�VDFFDGH�LV�JHQHUDWHG�LQ�WKH�RSSRVLWH�GLUHFWLRQ�WR�WKH�KHDG�
URWDWLRQ�EDFN�WRZDUG�WKH�WDUJHW���

(QKDQFLQJ�VPRRWK�SXUVXLW�H\H�PRYHPHQW
6PRRWK�SXUVXLW�H\H�PRYHPHQWV�FDQ�EHFRPH�D�PHDQV�RI�VXE�
VWLWXWLRQ�IRU�WKH�GH¿FLHQW�925��2QH�VWXG\�IRXQG�WKDW�SDWLHQWV�
ZLWK�D�GH¿FLHQW�YHVWLEXODU�V\VWHP�H[KLELWHG�DQ�HQKDQFHPHQW�
LQ�WKH�SXUVXLW�V\VWHP��ZLWK�RSHQ��DQG�FORVHG�ORRS�SXUVXLW�JDLQV�
WKDW�ZHUH�DERXW����KLJKHU�WKDQ�WKRVH�RI�WKH�FRQWUROV����3DWLHQWV�
ZLWK�VHYHUH�ELODWHUDO�YHVWLEXODU�ORVV�DOVR�XVHG�VPRRWK�SXUVXLW�
H\H�PRYHPHQWV�WR�PDLQWDLQ�JD]H�VWDELOLW\�GXULQJ�KHDG�PRYH�
PHQWV�ZKLOH�¿[DWLQJ�RQ�D�VWDWLRQDU\�WDUJHW��([HUFLVHV�IRU�HQ�
KDQFLQJ�H\H�PRYHPHQWV�DUH�VKRZQ�LQ�)LJ���������

&HQWUDO�SUHSURJUDPPLQJ
(\H�PRYHPHQWV�RFFXU�EHIRUH�WKH�RQVHW�RI�WKH�KHDG�URWDWLRQ�
ZKHQ�WKH�PRYHPHQW�LV�DQWLFLSDWHG��7KHVH�H\H�PRYHPHQWV�DUH�
QRW�YHVWLEXODU�LQ�RULJLQ��EXW�UHVXOW�IURP�FHQWUDO�SUHSURJUDPP�
LQJ�DQG�HIIHUHQW�FRS\�RI�WKH�PRWRU�FRPPDQG����9LVXDO�DFXLW\�
DQG�925�JDLQV�DUH�EHWWHU�GXULQJ�SUHGLFWDEOH�KHDG�PRYHPHQWV�
WRZDUG�WKH�GHIHFW�WKDQ�WKRVH�GXULQJ�XQSUHGLFWDEOH�KHDG�PR�
YHPHQWV��7KLV�LQIHUV�WKDW�ZKHQ�WKH�UHTXLUHG�PRYHPHQW�LV�DQ�
WLFLSDWHG��FHQWUDO�SUHSURJUDPPLQJ�LV�PRUH�HIIHFWLYH�IRU�PDLQ�
WDLQLQJ�JD]H�VWDELOLW\����7KH�XVH�RI�FHQWUDO�SURJUDPPLQJ�RI�H\H�
PRYHPHQWV�WR�PDLQWDLQ�JD]H�VWDELOLW\�LV�JUHDWHU�DPRQJ�SDWLHQWV�
ZLWK�ELODWHUDO�YHVWLEXODU�ORVV�WKDQ�DPRQJ�KHDOWK\�VXEMHFWV�RU�
SDWLHQWV�ZLWK�XQLODWHUDO�YHVWLEXODU�ORVV���

$�� %��

)LJ�����([HUFLVHV�IRU�HQKDQFLQJ�JD]H�VW�
DELOLW\��$��+HDG�WXUQV��%��+HDG�WUXQN�WXUQV�



9HVWLEXODU�5HKDELOLWDWLRQ�7KHUDS\�5HYLHZ

�����-�&OLQ�1HXURO���������������

(\H�EOLQNLQJ�GXULQJ�VDFFDGH
%RWK�QRUPDO�VXEMHFWV�DQG�SDWLHQWV�ZLWK�XQLODWHUDO�YHVWLEXODU�
GH¿FLWV�SHUIRUP�D�EOLQN�GXULQJ�JD]H�VDFFDGHV��7KLV�PD\�SUH�
YHQW�VPHDU�RI�WKH�UHWLQDO�LPDJH�DQG�FDQFHO�D�925�LQDGHTXDF\���

&HUYLFR�RFXODU�UHÀH[
'XULQJ�ORZ�IUHTXHQF\�KHDG�PRYHPHQWV��H�J���ORZHU�WKDQ�����
+]���WKH�FHUYLFR�RFXODU�UHÀH[��&25��FDXVHG�WKH�H\H�WR�URWDWH�
VORZO\�LQ�D�GLUHFWLRQ�RSSRVLWH�WR�WKH�KHDG�PRYHPHQW����7KH�
&25�PDNHV�QR�VLJQL¿FDQW�FRQWULEXWLRQ�WR�H\H�PRYHPHQWV�LQ�
QRUPDO�VXEMHFWV����+RZHYHU��LQ�SDWLHQWV�ZLWK�ELODWHUDO�YHVWLEX�
ODU�ORVV��WKH�&25�WDNHV�RQ�WKH�UROH�RI�WKH�925�LQ�KHDG�H\H�FR�
RUGLQDWLRQ�E\����LQLWLDWLQJ�WKH�DQWLFRPSHQVDWRU\�VDFFDGH�WKDW�
WDNHV�WKH�H\HV�LQ�WKH�GLUHFWLRQ�RI�WKH�WDUJHW�DQG����JHQHUDWLQJ�
WKH�VXEVHTXHQW�VORZ�FRPSHQVDWRU\�H\H�PRYHPHQWV����7KH�
&25�KDV�EHHQ�NQRZQ�WR�FRQWULEXWH�WR�JD]H�VWDELOLW\�RQO\�LQ�SD�
WLHQWV�ZLWK�ELODWHUDO�YHVWLEXODU�ORVV��DW�OHDVW�GXULQJ�ORZ�IUHTX�
HQF\�KHDG�PRYHPHQWV��H�J���ORZHU�WKDQ�����+]�����+RZHYHU��
D�UHFHQW�VWXG\�KDV�UHYHDOHG�WKDW�WKH�&25�LV�DOVR�SRWHQWLDWHG�
LQ�SDWLHQWV�ZLWK�XQLODWHUDO�YHVWLEXODU�ORVV���

Enhancing postural stability
3RVWXUDO�VWDELOLW\�UHFRYHU\�LV�VORZHU�WKDQ�JD]H�VWDELOLW\�UHFR�
YHU\����7KH�SULPDU\�PHFKDQLVPV�RI�SRVWXUDO�UHFRYHU\�DUH�LQ�
FUHDVLQJ�UHOLDQFH�RQ�WKH�YLVXDO�DQG�VRPDWRVHQVRU\�FXHV��VXE�
VWLWXWLRQ��DQG�LPSURYLQJ�WKH�YHVWLEXODU�UHVSRQVHV��DGDSWDWLRQ�����
5HFRYHU\�RI�QRUPDO�SRVWXUDO�VWUDWHJLHV�LV�UHTXLUHG�LQ�SDWLHQWV�
ZLWK�WHPSRUDU\�GH¿FLWV��ZKLOH�FDVHV�RI�SHUPDQHQW�YHVWLEXODU�
GH¿FLWV�QHHG�FRPSHQVDWRU\�VWUDWHJLHV��VXFK�DV�UHO\LQJ�RQ�DO�
WHUQDWLYH�VRPDWRVHQVRU\�FXHV����7KH�JRDOV�RI�957��DQG�HVSH�
FLDOO\�IRU�SRVWXUDO�VWDELOLW\��DUH�WR�KHOS�SDWLHQWV�WR����OHDUQ�WR�XVH�
VWDEOH�YLVXDO�UHIHUHQFHV�DQG�VXUIDFH�VRPDWRVHQVRU\�LQIRUPD�
WLRQ�IRU�WKHLU�SULPDU\�SRVWXUDO�VHQVRU\�V\VWHP�����XVH�WKH�UH�
PDLQLQJ�YHVWLEXODU�IXQFWLRQ�����LGHQWLI\�HI¿FLHQW�DQG�HIIHFWLYH�
DOWHUQDWLYH�SRVWXUDO�PRYHPHQW�VWUDWHJLHV����DQG����UHFRYHU�QRU�
PDO�SRVWXUDO�VWUDWHJLHV��)RU�WKHVH��WKH�WKHUDSLVW�VKRXOG�DVVHVV�
ZKHWKHU�WKH�YHVWLEXODU�GH¿FLW�LV�XQLODWHUDO�RU�ELODWHUDO��ZKHWKHU�
WKHUH�LV�UHPDLQLQJ�YHVWLEXODU�IXQFWLRQ��ZKHWKHU�WKH�SDWLHQW�LV�
RYHUO\�UHOLDQW�RQ�SDUWLFXODU�VHQVRU\�PRGDOLWLHV�VXFK�DV�YLVLRQ�

RU�SURSULRFHSWLRQ��DQG�ZKHWKHU�DQ\�RWKHU�VHQVRU\�LPSDLUPHQW�
LV�SUHVHQW����7KH�&OLQLFDO�7HVW�IRU�6HQVRU\�,QWHUDFWLRQ�LQ�%DO�
DQFH�ZDV�GHVLJQHG�WR�DVVHVV�KRZ�VHQVRU\�LQIRUPDWLRQ�IURP�WKH�
YHVWLEXODU��YLVXDO��DQG�VRPDWRVHQVRU\�V\VWHPV�LV�XVHG�IRU�SRVW�
XUDO�VWDELOLW\����7KLV�WHVW�H[DPLQHV�WKH�SDWLHQW¶V�ERG\�VZD\�
ZKLOH�VWDQGLQJ�TXLHWO\�IRU����VHFRQGV�XQGHU�WKH�VL[�GLIIHUHQW�
VHQVRU\�FRQGLWLRQV�WKDW�DOWHU�WKH�DYDLODELOLW\�DQG�DFFXUDF\�RI�
YLVXDO�DQG�VRPDWRVHQVRU\�LQSXWV�IRU�SRVWXUDO�RULHQWDWLRQ����
6RPDWRVHQVRU\�LQIRUPDWLRQ�LV�DOWHUHG�E\�KDYLQJ�WKH�SDWLHQW�
VWDQG�RQ�D�VODE�RI�IRDP����9LVLRQ�LV�HOLPLQDWHG�ZLWK�H\H�FORVXUH�
RU�EOLQGIROGV����RU�LV�DOWHUHG�E\�KDYLQJ�WKH�SDWLHQW�YLHZ�WKH�LQ�
VLGH�RI�GRPH��D�PRGL¿HG�-DSDQHVH�ODQWHUQ�ZLWK�YHUWLFDO�VWULSHV�
LQVLGH��WKDW�LV�DWWDFKHG�WR�WKH�KHDG����1RZDGD\V��D�PRYLQJ�YL�
VXDO�VXUURXQG�LV�XVHG�LQVWHDG�RI�WKH�GRPH�WR�DOWHU�YLVLRQ�GXULQJ�
WKH�&OLQLFDO�7HVW�IRU�6HQVRU\�,QWHUDFWLRQ�LQ�%DODQFH�

6XEVWLWXWLRQ�E\�YLVLRQ�RU�VRPDWRVHQVRU\�FXHV
3DWLHQWV�UHO\�RQ�VRPDWRVHQVRU\�FXHV�IURP�WKH�ORZHU�H[WUHPL�
WLHV�GXULQJ�WKH�DFXWH�VWDJH��DQG�RQ�YLVXDO�FXHV�GXULQJ�WKH�FK�
URQLF�VWDJH����7KH�YLVXDO�LQSXWV�WKDW�DULVH�IURP�SHULSKHUDO�YL�
VXDO�PRWLRQ�FXHV�DUH�PRUH�SRZHUIXO�WKDQ�WKRVH�IURP�FHQWUDO�
�IRYHDO��YLVXDO�PRWLRQ����$OWKRXJK�YLVXDO�FXHV�EHFRPH�LQFU�
HDVLQJO\�LPSRUWDQW��WKH\�FDQ�EH�YHU\�GHVWDELOL]LQJ�DV�D�SRVWXU�
DO�UHIHUHQFH�LQ�SDWLHQWV�ZLWK�YHVWLEXODU�ORVV��,I�YLVXDO�FXHV�WR�
HDUWK�YHUWLFDO�DUH�VORZO\�PRYLQJ�RU�QRW�DOLJQHG�ZLWK�JUDYLW\��
WKH�SDWLHQW�PD\�DOLJQ�WKH�ERG\�EDVHG�RQ�YLVXDO�FXHV�DQG�WK�
HUHE\�GHVWDELOL]H�KLP��RU�KHUVHOI��SDUWLFXODUO\�ZKHQ�WKH�VXU�
IDFH�UHIHUHQFH�LV�XQVWDEOH�RU�XQDYDLODEOH����7KLV�SKHQRPHQRQ�
LV�FDOOHG�YLVXDO�GHSHQGHQF\��:KHQ�D�SDWLHQW�LV�YLVXDOO\�GHSHQ�
GHQW��D�PRYLQJ�YLVXDO�VFHQH��H�J���WUXFNV�SDVVLQJ�LQ�IURQW�RI�WKH�
SDWLHQW�LQ�WKH�VWUHHW��FDQ�EH�PLVLQWHUSUHWHG�DV�D�VHOI�PRWLRQ��
DQG�WKH�LQGXFHG�FRUUHFWLYH�SRVWXUDO�DGMXVWPHQWV�FDQ�FDXVH�SRV�
WXUDO�LQVWDELOLW\����7KHUHIRUH��LW�LV�QRW�RSWLPDO�WR�IRVWHU�YLVXDO�
GHSHQGHQF\��H�J���E\�WHDFKLQJ�WKH�SDWLHQW�WR�¿[DWH�RQ�D�VWDWLRQ�
DU\�REMHFW�DQG�WR�GHFUHDVH�KHDG�PRYHPHQWV�ZKLOH�ZDONLQJ����

([HUFLVHV�IRU�YLVXDO�GHSHQGHQF\
)RU�SDWLHQWV�ZKR�DUH�YLVXDOO\�GHSHQGHQW��H[HUFLVHV�FDQ�EH�GH�
YLVHG�LQYROYLQJ�EDODQFLQJ�ZLWK�UHGXFHG�RU�GLVWRUWHG�YLVXDO�LQ�

)LJ�����([HUFLVHV�IRU�HQKDQFLQJ�H\H�PRYHPHQWV��$��([HUFLVH�IRU�VDFFDGH�DQG�YHVWLEXOR�RFXODU�UHÀH[�����ORRN�GLUHFWO\�DW�D�WDUJHW��HQVXULQJ�
WKDW�\RXU�KHDG�LV�DOLJQHG�ZLWK�WKH�WDUJHW�����ORRN�DW�WKH�RWKHU�WDUJHW��DQG����WXUQ�\RXU�KHDG�WR�WKH�RWKHU�WDUJHW��%��([HUFLVH�IRU�LPDJHU\�SXU�
VXLW�����ORRN�GLUHFWO\�DW�D�WDUJHW��HQVXULQJ�WKDW�\RXU�KHDG�LV�DOLJQHG�ZLWK�WKH�WDUJHW�����FORVH�\RXU�H\HV�����VORZO\�WXUQ�\RXU�KHDG�DZD\�IURP�WKH�
WDUJHW�ZKLOH�LPDJLQLQJ�WKDW�\RX�DUH�VWLOO�ORRNLQJ�GLUHFWO\�DW�WKH�WDUJHW��DQG����RSHQ�\RXU�H\HV�DQG�FKHFN�WR�VHH�ZKHWKHU�\RX�KDYH�EHHQ�DEOH�
WR�NHHS�\RXU�H\HV�RQ�WKH�WDUJHW��LI�QRW��DGMXVW�\RXU�JD]H�RQ�WKH�WDUJHW�

$�� %��
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SXW�EXW�JRRG�VRPDWRVHQVRU\�LQSXWV��H�J���LQ�EDUH�IHHW�����7KHVH�
SDWLHQWV�VKRXOG�SUDFWLFH�PDLQWDLQLQJ�EDODQFH�GXULQJ�H[SRVXUH�
WR�RSWRNLQHWLF�VWLPXOL�VXFK�DV�PRYLQJ�FXUWDLQV�ZLWK�VWULSHV��
PRYLQJ�GLVFV�ZLWK�PXOWLFRORUHG�DQG�GLIIHUHQWO\�VL]HG�FLUFOHV��
RU�HYHQ�HQWLUH�PRYLQJ�URRPV����([SRVXUH�WR�RSWRNLQHWLF�VWLPX�
OL�LQ�WKH�KRPH�HQYLURQPHQW�PD\�EH�DFFRPSOLVKHG�E\�KDYLQJ�
WKH�SDWLHQW�ZDWFK�YLGHRV�ZLWK�FRQÀLFWLQJ�YLVXDO�VFHQHV��VXFK�DV�
KLJK�VSHHG�FDU�FKDVHV�HLWKHU�RQ�D�YLGHR�VFUHHQ��EXV\�VFUHHQ�VD�
YHUV�RQ�D�FRPSXWHU��RU�PRYLQJ�ODUJH�FDUGERDUG�SRVWHUV�ZLWK�
YHUWLFDO�OLQHV����3DWLHQWV�PD\�ZDWFK�D�YLGHR�VKRZLQJ�YLVXDOO\�
FRQÀLFWLQJ�VWLPXOL�ZKLOH�SHUIRUPLQJ�KHDG�DQG�ERG\�PRYH�
PHQWV�DQG�ZKLOH�VLWWLQJ��VWDQGLQJ��DQG�ZDONLQJ���

([HUFLVHV�IRU�VRPDWRVHQVRU\�GHSHQGHQF\
6RPDWRVHQVRU\�GHSHQGHQF\�PD\�RFFXU�GXULQJ�YHVWLEXODU�UH�
FRYHU\��HVSHFLDOO\�LQ�SDWLHQWV�ZLWK�ELODWHUDO�YHVWLEXODU�GH¿FLWV��
,Q�FRQWUDVW�WR�SDWLHQWV�ZLWK�XQLODWHUDO�YHVWLEXODU�GH¿FLW��SDWLHQWV�
ZLWK�ELODWHUDO�GH¿FLWV�UHO\�RQ�YLVXDO�FXHV�GXULQJ�WKH�DFXWH�VWDJH�
DQG�VRPDWRVHQVRU\�FXHV�GXULQJ�WKH�FKURQLF�VWDJH�������9HVWLEX�
ODU�FRPSHQVDWLRQ�ZRXOG�QRW�EH�H[SHFWHG�WR�UHO\�VROHO\�RQ�YL�
VXDO�LQSXWV�LQ�VXFK�FDVHV��,Q�WKLV�VLWXDWLRQ�WKH�VRPDWRVHQVRU\�
FXHV�DUH�PRUH�LPSRUWDQW�DQG�FRXOG�SURYLGH�WKH�UHTXLVLWH�HUURU�
VLJQDOV�OHDGLQJ�WR�VWDWLF�UHEDODQFLQJ�RI�WKH�YHVWLEXODU�QXFOHL����
7KLV�SKHQRPHQRQ�LV�NQRZQ�DV�VRPDWRVHQVRU\�GHSHQGHQF\��7R�
RYHUFRPH�WKLV��SDWLHQWV�VKRXOG�SUDFWLFH�SHUIRUPLQJ�WDVNV�ZKLOH�
VLWWLQJ�RU�VWDQGLQJ�RQ�VXUIDFHV�ZLWK�GLVUXSWHG�VRPDWRVHQVRU\�
FXHV�IRU�RULHQWDWLRQ��VXFK�DV�FDUSHWV��FRPSOLDQW�IRDP��DQG�
PRYLQJ�VXUIDFHV��H�J���D�WLOW�ERDUG���$Q�H[DPSOH�LV�FDWFKLQJ�D�
EDOO�ZKLOH�VWDQGLQJ�RQ�D�FDUSHW����1HYHUWKHOHVV��ORVW�YHVWLEXODU�
IXQFWLRQ�FDQQRW�EH�IXOO\�VXEVWLWXWHG�E\�YLVXDO�DQG�VRPDWRVHQ�
VRU\�FXHV���

$GDSWDWLRQ��LPSURYLQJ�WKH�UHPDLQLQJ�YHVWLEXODU�IXQFWLRQ
,I�D�SDWLHQW�LV�XQVWDEOH�ZKHQ�ERWK�YLVXDO�DQG�VRPDWRVHQVRU\�
FXHV�DUH�DOWHUHG��D�WUHDWPHQW�SODQ�VKRXOG�EH�GHVLJQHG�WR�LP�
SURYH�WKH�UHPDLQLQJ�YHVWLEXODU�IXQFWLRQ����3DWLHQWV�ZKR�DUH�
PRVW�FRQ¿GHQW�LQ�WKHLU�EDODQFH�DELOLW\�DQG�DUH�EHWWHU�DEOH�WR�LQ�
FUHDVH�WKHLU�YHVWLEXODU�ZHLJKWLQJ�ZLOO�EH�FRPSHQVDWHG�WKH�EHVW����
7KXV��WKH�XOWLPDWH�JRDO�IRU�UHJDLQLQJ�SRVWXUDO�VWDELOLW\�LV�WR�
KHOS�SDWLHQWV�WR�OHDUQ�WR�UHO\�XSRQ�WKHLU�UHPDLQLQJ�YHVWLEXODU�
IXQFWLRQ�DV�PXFK�DV�SRVVLEOH��DQG�QRW�WR�GHSHQG�XSRQ�WKHLU�
YLVLRQ�DQG�VRPDWRVHQVRU\�IXQFWLRQ�WR�VXEVWLWXWH�IRU�WKH�YHV�
WLEXODU�ORVV���

,W�LV�QHFHVVDU\�WR�JUDGXDOO\�UHGXFH�RU�DOWHU�YLVXDO�DQG�VR�
PDWRVHQVRU\�FXHV�WR�WHDFK�SDWLHQWV�WR�UHO\�RQ�WKHLU�UHPDLQLQJ�
YHVWLEXODU�IXQFWLRQ�������3DWLHQWV�VKRXOG�SUDFWLFH�PDLQWDLQLQJ�D�
YHUWLFDO�SRVLWLRQ�LQ�WKH�DEVHQFH�RI�YLVXDO�RU�VRPDWRVHQVRU\�
FXHV�ZLWK�WKHLU�H\HV�RSHQ�DQG�FORVHG�DQG�RQ�ERWK�¿UP�DQG�FRP�
SOLDQW�VXUIDFHV��3DWLHQWV�QHHG�WR�SUDFWLFH�ZDONLQJ�LQ�GLYHUVH�
HQYLURQPHQWV��VXFK�DV�RQ�JUDVV��LQ�PDOOV��DQG�GXULQJ�WKH�QL�

JKW����7KHUHIRUH��WKH�H[HUFLVHV�GHVLJQHG�WR�LPSURYH�SRVWXUDO�
EDODQFH�DUH�XVXDOO\�SHUIRUPHG�RQ�D�FXVKLRQ�ZLWK�WKH�H\HV�FORV�
HG��7KH�IROORZLQJ�H[HUFLVHV�PD\�DOVR�EH�LQFOXGHG�����ZDON�
LQJ�DQG�WXUQLQJ�VXGGHQO\�RU�ZDONLQJ�LQ�D�VSLUDO�SDWK��DQG����
ZDONLQJ�ZKLOH�D�WKHUDSLVW�RUGHUV�WKHP�WR�WXUQ�WR�WKH�ULJKW�RU�
OHIW����([HUFLVHV�WR�LPSURYH�EDODQFH�LQ�VLWWLQJ�DQG�RWKHU�SRVL�
WLRQV�DUH�XVXDOO\�QRW�QHFHVVDU\���

5HFRYHULQJ�SRVWXUDO�VWUDWHJLHV
&RQWUROOLQJ�WKH�ERG\�SRVLWLRQ�DQG�RULHQWDWLRQ�UHTXLUHV�PRWRU�
FRRUGLQDWLRQ�SURFHVVHV�WKDW�RUJDQL]H�PXVFOHV�WKURXJKRXW�WKH�
ERG\�LQWR�FRRUGLQDWHG�PRYHPHQW�VWUDWHJLHV����7KHVH�SURFHVVHV�
DUH�SRVWXUDO�VWUDWHJLHV��DQG�DUH�GHVFULEHG�EHORZ�

1RUPDO�SRVWXUDO�VWUDWHJLHV
7KUHH�PDLQ�SRVWXUDO�VWUDWHJLHV�DUH�HPSOR\HG�WR�UHFRYHU�EDO�
DQFH�GXULQJ�VWDQGLQJ��DQNOH��KLS��DQG�VWHS�VWUDWHJLHV��7KH�DQ�
NOH�VWUDWHJ\�LQYROYHV�VWDQGLQJ�LQ�D�ZLGH�VWDQFH�DQG�XVLQJ�DQNOH�
WRUTXHV�LQ�D�ERWWRP�XS��LQYHUWHG�SHQGXOXP�W\SH�RI�VZD\��7KH�
KLS�VWUDWHJ\�LQYROYHV�VWDQGLQJ�LQ�D�QDUURZ�VWDQFH�DQG�XVLQJ�
UDSLG�WRUTXHV�DURXQG�WKH�WUXQN�DQG�KLSV�LQ�D�WRS�GRZQ�FRQWURO����
7KH�DQNOH�VWUDWHJ\�LV�PRUH�GHSHQGHQW�RQ�VRPDWRVHQVRU\�WKDQ�
YHVWLEXODU�IXQFWLRQ����ZKLOH�WKH�KLS�VWUDWHJ\�LV�PRUH�GHSHQ�
GHQW�RQ�YHVWLEXODU�IXQFWLRQ����7KH�DQNOH�VWUDWHJ\�LQYROYHV�PRY�
LQJ�WKH�XSSHU�DQG�ORZHU�SDUWV�RI�WKH�ERG\�LQ�WKH�VDPH�GLUHFWLRQ�
RU�LQ�SKDVH��ZKHUHDV�WKH�KLS�VWUDWHJ\�UHTXLUHV�WKDW�WKH�XSSHU�
DQG�ORZHU�SDUWV�RI�WKH�ERG\�PRYH�IRUZDUG�RU�EDFNZDUG�LQ�WKH�
RSSRVLWH�GLUHFWLRQ�RU�RXW�RI�SKDVH��7KH�VWHS�VWUDWHJ\�LV�D�VWHS�
SLQJ�PRYHPHQW�XVHG�ZKHQ�VWDELOLW\�OLPLWV�DUH�H[FHHGHG�

$EQRUPDO�SRVWXUDO�VWUDWHJLHV�LQ�YHVWLEXODU�G\VIXQFWLRQ
3DWLHQWV�ZLWK�YHVWLEXODU�ORVV�XVH�WKH�DQNOH�VWUDWHJ\�EXW�QRW�WKH�
KLS�VWUDWHJ\��HYHQ�ZKHQ�WKH�KLS�VWUDWHJ\�LV�UHTXLUHG�IRU�SRVWXU�
DO�VWDELOLW\��VXFK�DV�ZKHQ�VWDQGLQJ�RQ�RQH�IRRW��DFURVV�D�QDUURZ�
EHDP��RU�LQ�D�KHHO�WRH�VWDQFH����9HVWLEXODU�GH¿FLWV�PD\�VRPH�
WLPHV�UHVXOW�LQ�DEQRUPDOO\�FRRUGLQDWHG�SRVWXUDO�PRYHPHQW�
VWUDWHJLHV�WKDW�ZRXOG�JLYH�ULVH�WR�H[FHVVLYH�KLS�VZD\����7KLV�FDQ�
FDXVH�D�IDOO�ZKHQ�WKH�VXUIDFH�LV�VOLSSHU\���

,GHQWLI\LQJ�HI¿FLHQW�DQG�HIIHFWLYH�SRVWXUDO�VWUDWHJLHV
$OWHUQDWLYH�SRVWXUDO�VWUDWHJLHV�VKRXOG�EH�LGHQWL¿HG�IRU�SDWLHQWV�
XVLQJ�DEQRUPDOO\�FRRUGLQDWHG�SRVWXUDO�VWUDWHJLHV��7KHVH�SD�
WLHQWV�VKRXOG�EH�UHWUDLQHG�WR�XVH�WKH�UHGXQGDQF\�ZLWKLQ�WKH�
EDODQFH�V\VWHP����6LQFH�WKH�SRVWXUDO�VWUDWHJLHV�DUH�FHQWUDOO\�
SURJUDPPHG�DQG�FDQ�EH�FRPELQHG�DFFRUGLQJ�WR�SRVWXUDO�FRQ�
GLWLRQV��VXEMHFW�H[SHFWDWLRQV��DQG�SULRU�H[SHULHQFHV����WKH�SD�
WLHQW�VKRXOG�SUDFWLFH�SHUIRUPLQJ�D�JLYHQ�VWUDWHJ\�GXULQJ�VHOI�LQ�
LWLDWHG�VZD\��RU�GXULQJ�WDVNV�LQYROYLQJ�YROXQWDU\�OLPE�PR�
YHPHQWV�RU�LQ�UHVSRQVH�WR�SHUWXUEDWLRQV���



9HVWLEXODU�5HKDELOLWDWLRQ�7KHUDS\�5HYLHZ
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5HFRYHULQJ�QRUPDO�SRVWXUDO�VWUDWHJLHV
7KH�DQNOH�VWUDWHJ\�FDQ�EH�SUDFWLFHG�E\�VZD\LQJ�EDFN�DQG�IRUWK�
DQG�VLGH�WR�VLGH�ZLWKLQ�VPDOO�UDQJHV��NHHSLQJ�WKH�ERG\�VWUDLJKW�
DQG�QRW�EHQGLQJ�DW�WKH�KLSV�RU�NQHHV����6PDOO�SHUWXUEDWLRQV�
DUH�XVHG��VXFK�DV�D�VPDOO�SXOO�RU�SXVK�DW�WKH�KLSV�RU�VKRXOGHUV��
3DWLHQWV�SHUIRUP�YDULRXV�WDVNV��VXFK�DV�UHDFKLQJ��OLIWLQJ��DQG�
WKURZLQJ����7KH�KLS�VWUDWHJ\�PD\�EH�SUDFWLFHG�E\�PDLQWDLQLQJ�
EDODQFH�ZLWKRXW�WDNLQJ�D�VWHS�DQG�PDNLQJ�LQFUHDVLQJO\�IDVWHU�
DQG�ODUJHU�GLVSODFHPHQWV��)LJ������7KLV�FDQ�EH�IDFLOLWDWHG�E\�UH�
VWULFWLQJ�WKH�IRUFH�FRQWURO�DW�WKH�DQNOH�MRLQWV�E\�VWDQGLQJ�DFURVV�
D�QDUURZ�EHDP��RU�VWDQGLQJ�KHHO�WR�WRH�RU�LQ�D�VLQJOH�OLPE�VW�
DQFH��3DWLHQWV�FDQ�SUDFWLFH�ERWK�YROXQWDU\�VZD\�DQG�UHVSRQVHV�
WR�H[WHUQDO�SHUWXUEDWLRQV�RQ�DOWHUHG�VXUIDFHV����7KH�VWHS�VWUDWHJ\�
FDQ�EH�SUDFWLFHG�E\�WKH�SDWLHQW�SDVVLYHO\�VKLIWLQJ�KLV�RU�KHU�ZHL�
JKW�WR�RQH�VLGH�DQG�WKHQ�TXLFNO\�EULQJLQJ�WKH�FHQWHU�RI�PDVV�
EDFN�WRZDUGV�WKH�XQZHLJKWHG�OHJ��RU�LQ�UHVSRQVH�WR�ODUJH�EDFN�
ZDUG�RU�IRUZDUG�SHUWXUEDWLRQV����3DWLHQWV�FDQ�DOVR�SUDFWLFH�VWHSS�
LQJ�RYHU�D�YLVXDO�WDUJHW�RU�REVWDFOH�LQ�UHVSRQVH�WR�H[WHUQDO�SHU�
WXUEDWLRQV���

2WKHU�UHOHYDQW�LQIRUPDWLRQ
7KH�DXWKRUV�KDYH�H[SHULHQFHG�D�SDWLHQW�ZLWK�FKURQLF�YHVWLEX�
ODU�ORVV�ZKR�FRXOG�ULGH�D�ELF\FOH�ZHOO�GHVSLWH�KDYLQJ�YHUWLJR�
DQG�LPEDODQFH�ZKLOH�ZDONLQJ��7KLV�PD\�EH�DQ�H[DPSOH�RI�WKH�
GHVFULSWLRQ�E\�%UDQGW�HW�DO����RI�SDWLHQWV�ZLWK�DFXWH�YHVWLEXODU�
GLVRUGHUV�ZKR�DUH�EHWWHU�DW�PDLQWDLQLQJ�WKHLU�EDODQFH�ZKHQ�
UXQQLQJ�WKDQ�ZKHQ�ZDONLQJ�VORZO\��7KLV�VXJJHVWV�WKDW�WKH�DX�
WRPDWLF�VSLQDO�ORFRPRWRU�SURJUDP�VXSSUHVVHV�GHVWDELOL]LQJ�
YHVWLEXODU�LQSXWV���

8VLQJ�DVVLVWLYH�GHYLFHV
/LJKW�WRXFK�WKDW�SURYLGHV�D�VRPDWRVHQVRU\�FXH�ZLWKRXW�PH�
FKDQLFDO�VXSSRUW�LV�D�SRZHUIXO�VHQVRU\�UHIHUHQFH�IRU�SRVWXUDO�
FRQWURO��7KXV��WKH�XVH�RI�D�FDQH��ZKLFK�DFWV�DV�DQ�H[WHQGHG�KDS�
WLF�µ¿QJHU¶�IRU�RULHQWDWLRQ�WR�DQ�HDUWK�UHIHUHQFH��LV�DQ�LPSRUWDQW�
WRRO�IRU�SRVWXUDO�UHKDELOLWDWLRQ����)DOOLQJ�LV�DQ�LPSRUWDQW�FRQ�
VHTXHQFH�RI�ELODWHUDO�YHVWLEXODU�K\SRIXQFWLRQ��DQG�SDWLHQWV�

VKRXOG�EH�FRXQVHOHG�DERXW�WKH�LQFUHDVHG�ULVN�RI�IDOOLQJ��$VVLV�
WLYH�GHYLFHV�VKRXOG�HVSHFLDOO\�EH�FRQVLGHUHG�IRU�SHUVRQV�ROGHU�
WKDQ����\HDUV�ZLWK�ELODWHUDO�YHVWLEXODU�ORVV����8QOLNH�PRVW�SD�
WLHQWV�ZLWK�D�XQLODWHUDO�GLVRUGHU��WKRVH�ZLWK�ELODWHUDO�YHVWLEX�
ODU�GH¿FLWV�PD\�UHTXLUH�D�ZDONLQJ�DLG��HVSHFLDOO\�LQ�WKH�HDUO\�VW�
DJHV��+RZHYHU��FDUH�VKRXOG�EH�WDNHQ�WR�HQVXUH�WKDW�VXFK�SD�
WLHQWV�GR�QRW�EHFRPH�GHSHQGHQW�RQ�VXFK�DLGV���

7KH�DXWKRUV�H[SHULHQFHG�D�EOLQG�PDQ�ZKR�GLG�QRW�ZHDU�FDSV�
RU�JORYHV�HYHQ�LQ�FROG�ZHDWKHU��EHFDXVH�ZKHQ�KH�GLG�KH�H[SH�
ULHQFHG�D�IHHOLQJ�RI�ORVLQJ�EDODQFH��7KLV�VXJJHVWV�WKDW�VRPDWR�
VHQVRU\�LQIRUPDWLRQ�IURP�WKH�IDFH�VHUYHV�D�FRPSHQVDWLRQ�IXQF�
WLRQ����7KHUHIRUH��LW�PD\�EH�UHFRPPHQGHG�WKDW�SDWLHQWV�ZLWK�
EDODQFH�GLVRUGHUV�VKRXOG�DYRLG�ZHDULQJ�FDSV�RU�JORYHV�ZKHQ�
WKH\�DUH�ZDONLQJ�

&RPPRQ�PHFKDQLVPV�IRU�JD]H�DQG�SRVWXUDO�VWDELOLW\
7KHUH�DUH�XQGHUO\LQJ�PHFKDQLVPV�WKDW�DUH�DSSOLFDEOH�WR�ERWK�
JD]H�DQG�SRVWXUDO�VWDELOLWLHV��DV�GHVFULEHG�EHORZ�

'HFUHDVLQJ�KHDG�PRYHPHQWV
3DWLHQWV�ZLWK�SHULSKHUDO�YHVWLEXODU�OHVLRQ�HPSOR\�FRPSHQVD�
WRU\�VWUDWHJLHV�WKDW�LQYROYH�GHFUHDVLQJ�WKHLU�WUXQN�DQG�QHFN�
URWDWLRQV�LQ�DQ�HIIRUW�WR�LPSURYH�VWDELOLW\�E\�DYRLGLQJ�KHDG�
PRYHPHQWV����3DWLHQWV�W\SLFDOO\�WXUQ�³HQ�EORF´��DQG�PD\�HYHQ�
VWRS�PRYLQJ�EHIRUH�WKH\�WXUQ��7KLV�FDQ�OHDG�WR�VHFRQGDU\�PX�
VFXORVNHOHWDO�LPSDLUPHQWV�LQFOXGLQJ�PXVFOH�WHQVLRQ��IDWLJXH��
DQG�SDLQ�LQ�WKH�FHUYLFDO�UHJLRQ��DQG�VRPHWLPHV�DOVR�LQ�WKH�WKR�
UDFROXPEDU�UHJLRQ����
3DWLHQWV�PD\�QRW�EH�DEOH�WR�DFWLYHO\�DFKLHYH�IXOO�FHUYLFDO�

UDQJH�RI�PRWLRQ�DV�D�UHVXOW�RI�GL]]LQHVV��SDLQ��RU�FRFRQWUDFWLRQ��
DOWKRXJK�WKH�SDVVLYH�UDQJH�ZLWK�WKH�KHDG�VXSSRUWHG�DJDLQVW�
JUDYLW\�PLJKW�EH�PDLQWDLQHG����3DWLHQWV�XVH�H[FHVVLYH�YLVXDO�
¿[DWLRQ�DQG�WKHUHIRUH�KDYH�LQFUHDVHG�GLI¿FXOW\�LI�DVNHG�WR�ORRN�
XS�RU�WXUQ�WKHLU�KHDGV�ZKLOH�ZDONLQJ����+RZHYHU��WKLV�VWUDWHJ\�
LV�QRW�XVHIXO�EHFDXVH�LW�UHVXOWV�LQ�D�OLPLWDWLRQ�RI�QRUPDO�DFWLYLW\�
DQG�GRHV�QRW�SURYLGH�D�PHFKDQLVP�IRU�VHHLQJ�FOHDUO\�GXULQJ�
KHDG�PRYHPHQWV���

6SRQWDQHRXV�FHOOXODU�UHFRYHU\�LQ�LSVLOHVLRQDO�YHVWLEXODU�
IXQFWLRQ
$QLPDO�VWXGLHV�KDYH�SURGXFHG�HYLGHQFH�RI�VSRQWDQHRXV�FHO�
OXODU�UHFRYHU\��&RPSOHWH�IXQFWLRQDO�UHFRYHU\�RI�YHVWLEXODU�IXQF�
WLRQ�ZDV�REVHUYHG�DIWHU�VWUHSWRP\FLQ�WUHDWPHQW�LQ�FKLFNV��*DO�
OXV�GRPHVWLFXV����6LQJOH�QHXURQ�VWXGLHV�DOVR�GHPRQVWUDWHG�
WKDW�D�VLJQL¿FDQW�UHFRYHU\�RI�UHVWLQJ�DFWLYLW\�RFFXUV�LQ�WKH�YHV�
WLEXODU�QXFOHL�LSVLODWHUDO�WR�WKH�OHVLRQ�E\�WKH�WLPH�WKH�VSRQWD�
QHRXV�Q\VWDJPXV�DQG�UROO�KHDG�WLOW�KDYH�ODUJHO\�GLVDSSHDUHG����
+RZHYHU��LW�LV�XQFOHDU�ZKHWKHU�WKLV�FHOOXODU�UHFRYHU\�LV�D�VLJ�
QL¿FDQW�IDFWRU�LQ�WKH�UHVWRUDWLRQ�RI�YHVWLEXODU�IXQFWLRQ�LQ�KX�
PDQV���

$�� %��

)LJ�����6ZD\LQJ�EDFN�DQG�IRUWK��$��%HQG�IRUZDUG�DQG�PRYH�WKH�
FHQWHU�RI�\RXU�ERG\�EDFNZDUG�ZLWK�\RXU�WRHV�XS��%��%HQG�EDFN�
ZDUG�DQG�PRYH�WKH�FHQWHU�RI�\RXU�ERG\�IRUZDUG�ZLWK�\RXU�KHHOV�
XS��5HSHDW�VHYHUDO�WLPHV�
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6XEVWLWXWLRQ�E\�XQDIIHFWHG�YHVWLEXODU�IXQFWLRQ
,I�WKH�SHULSKHUDO�OHVLRQ�LV�H[WHQVLYH��WKH�LSVLODWHUDO�YHVWLEXODU�
QXFOHXV�ZLOO�EHFRPH�UHVSRQVLYH�WR�FKDQJHV�LQ�WKH�FRQWUDODWHU�
DO�HLJKWK�QHUYH�¿ULQJ�UDWH�E\�DFWLYDWLQJ�WKH�FRPPLVVXUDO�SD�
WKZD\V���7KHUH�PD\�EH�DGDSWLYH�VXEVWLWXWLRQ�RU�FRPSHQVDWLRQ�
ZLWKLQ�WKH�FHQWUDO�YHVWLEXODU�V\VWHP�RI�WKH�XQDIIHFWHG�VLGH��$�
EHQH¿FLDO�UHVXOW�LV�WKH�VXSSUHVVLRQ�RI�LQSXW�IURP�WKH�DIIHFWHG�
PRGDOLW\�DQG�WKH�UHVWRUDWLRQ�RI�DGHTXDWH�VSDWLDO�RULHQWDWLRQ�
E\�WKH�FRQWUDODWHUDO��XQDIIHFWHG�YHVWLEXODU�QXFOHDU�FRPSOH[����
&RUUHFWLYH�VDFFDGHV�RFFXU�DW�ODWHQFLHV�WKDW�VXJJHVW�WKDW�WKH\�
FRXOG�EH�WULJJHUHG�IURP�QHFN�SURSULRFHSWLRQ�RU�IURP�FKDQJHV�
LQ�DFWLYLW\�LQ�WKH�LQWDFW��FRQWUDODWHUDO�YHVWLEXODU�DIIHUHQWV�LQ�
WKH�FDVH�RI�XQLODWHUDO�YHVWLEXODU�K\SRIXQFWLRQ���

Improving vertigo
,PSURYLQJ�WKH�YHUWLJR�VKRXOG�EH�WKH�SULPDU\�JRDO�LQ�PRVW�SD�
WLHQWV�ZLWK�SURYRNHG�SRVLWLRQLQJ�YHUWLJR�ZLWKRXW�D�GH¿QLWH�GL�
DJQRVLV�EXW�ZLWK�D�EHQLJQ�HWLRORJ\���7KLV�FDQ�EH�DFKLHYHG�E\�
KDELWXDWLRQ�RI�DEQRUPDO�YHVWLEXODU�UHVSRQVHV�WR�UDSLG�PRYH�
PHQWV���7KH�WKHUDSLVW�LGHQWLILHV�WKH�W\SLFDO�PRYHPHQWV�WKDW�
SURGXFH�WKH�PRVW�LQWHQVH�V\PSWRPV�DQG�SURYLGHV�WKH�SDWLHQW�
ZLWK�D�OLVW�RI�H[HUFLVHV�WKDW�UHSURGXFH�WKHVH�PRYHPHQWV���7KH�
PRWLRQ�VHQVLWLYLW\�WHVW�LV�XVHG�WR�DVVHVV�WKH�SRVLWLRQV�DQG�PR�
YHPHQWV�WKDW�SURYRNH�V\PSWRPV��7KLV�WHVW�HPSOR\V�FRQVHFX�
WLYH�PRYHPHQWV�DQG�SRVLWLRQV�VXFK�DV�WXUQLQJ�WKH�KHDG�RU�
ERG\�GXULQJ�O\LQJ��VLWWLQJ��RU�VWDQGLQJ����+DELWXDWLRQ�LV�D�UH�
GXFWLRQ�LQ�WKH�PDJQLWXGH�RI�WKH�UHVSRQVH�WR�UHSHWLWLYH�VHQVR�
U\�VWLPXODWLRQ��DQG�LW�LV�LQGXFHG�E\�UHSHWLWLYH�H[SRVXUHV�WR�D�
SURYRNLQJ�PRYHPHQW���

+DELWXDWLRQ�LV�VSHFL¿F�WR�WKH�W\SH��LQWHQVLW\��DQG�GLUHFWLRQ�
RI�WKH�HOLFLWLQJ�VWLPXOL��,Q�PRVW�FDVHV��WKH�SURYRNLQJ�PRYHPHQW�
LV�D�OHVV�IUHTXHQWO\�H[HFXWHG�PRYHPHQW�GXULQJ�GDLO\�DFWLYLWLHV��
5HSHWLWLRQ�RI�WKH�RULJLQDOO\�DEQRUPDO�VLJQDO�ZLOO�VWLPXODWH�
FRPSHQVDWLRQ����7KH�WKHUDSLVW�VKRXOG�VRPHWLPHV�GLVWLQJXLVK�
SXUH�%339�IURP�SRVLWLRQDO�YHUWLJR�UHVXOWLQJ�IURP�SRRU�FRP�
SHQVDWLRQ�DIWHU�D�ODE\ULQWKLQH�LQMXU\���3URYRNHG�YHUWLJR�GLV�
DSSHDUV�ZKHQ�WKH�FHQWUDO�FRPSHQVDWLRQ�VWLPXODWHG�E\�WKH�H[�
HUFLVH�KDV�GHYHORSHG�VXIILFLHQWO\�������$IWHU�KDELWXDWLRQ��WKH�
VSDWLDO�GLVRULHQWDWLRQ�EHFRPHV�WKH�XVXDO�RQH�DQG�WKHQ�EHJLQV�
WR�EH�LQWHJUDWHG�LQWR�WKH�QRUPDO�SURFHVVLQJ�PHFKDQLVP����,I�
SDWLHQWV�FDQ�SHUVHYHUH�ZLWK�WKHLU�SURJUDP��PRVW�ZLOO�EHJLQ�WR�
QRWLFH�GUDPDWLF�UHOLHI�RI�SRVLWLRQDO�YHUWLJR�ZLWKLQ�����ZHHNV����
7KH�KDELWXDWLRQ�HIIHFW�LV�VORZHU�IRU�WKH�DJHG�DQG�WKH�HQG�UH�
VXOW�PD\�QRW�EH�FRPSOHWH�VXFFHVV�LQ�VRPH�SDWLHQWV����7KH�KD�
ELWXDWLRQ�HIIHFW�SHUVLVWV�IRU�D�YHU\�ORQJ�WLPH�DIWHU�DSSOLFDWLRQ�
RI�WKH�VWLPXOXV����7KH�%UDQGW�'DURII�H[HUFLVH�LV�DOVR�D�KDELW�
XDWLRQ�WKHUDS\����7KH�SUHVHQW�DXWKRUV�KDYH�H[SHULHQFHG�PDQ\�
SDWLHQWV�ZKR�H[SHULHQFH�YHUWLJR�LQGXFHG�E\�EHQGLQJ�RYHU�
WKHLU�QHFN�RU�WUXQN��7KH�H[HUFLVH�IRU�WKRVH�SDWLHQWV�LV�SUHVHQWHG�
LQ�)LJ����

+DELWXDWLRQ�H[HUFLVHV�DUH�LQDSSURSULDWH�IRU�SDWLHQWV�ZLWK�
ELODWHUDO�YHVWLEXODU�ORVV��EHFDXVH�WKH\�DUH�GHVLJQHG�WR�GHFUHDVH�
XQZDQWHG�UHVSRQVHV�WR�YHVWLEXODU�VLJQDOV�UDWKHU�WKDQ�WR�LP�
SURYH�JD]H�RU�SRVWXUDO�VWDELOLW\����+RZHYHU��IRU�WKRVH�SDWLHQWV�
ZLWK�ELODWHUDO�YHVWLEXODU�GHILFLWV�� WKH�WKHRUHWLFDO�EHQHILW� WR�
H\H�KHDG�KDELWXDWLRQ�DFWLYLWLHV��DOWKRXJK�QRW�VSHFL¿FDOO\�WHVW�
HG��LV�D�UHGXFWLRQ�LQ�RVFLOORSVLD���&HUWDLQ�KDELWXDWLRQ�H[HUFLVHV�
VXFK�DV�ULVLQJ�TXLFNO\�VKRXOG�QRW�EH�SHUIRUPHG�E\�WKH�HOGHUO\��
EHFDXVH�WKH\�PLJKW�LQGXFH�RUWKRVWDWLF�K\SRWHQVLRQ���

Improving activities of daily living
7KH�XOWLPDWH�JRDO�RI�YHVWLEXODU�UHFRYHU\�VKRXOG�EH�WR�HQDEOH�
WKH�SDWLHQW�WR�UHWXUQ�WR�DOO�RI�KLV�RU�KHU�QRUPDO�DFWLYLWLHV�RI�GDL�
O\�OLYLQJ��7KHUHIRUH��957�LV�QRW�FRQVLGHUHG�WR�EH�FRPSOHWH�XQ�
WLO�WKH�SDWLHQW�KDV�UHWXUQHG�WR�QRUPDO�ZRUN�RU�LV�VDWLVIDFWRULO\�
UHVHWWOHG��3DWLHQWV�ZKR�DUH�XQDEOH�WR�UHWXUQ�WR�WKHLU�QRUPDO�
ZRUN�DQG�LQ�ZKRP�WKH�GLVDELOLW\�LV�OLNHO\�WR�ODVW�DW�OHDVW���
PRQWKV�DUH�FRQVLGHUHG�WR�EH�GLVDEOHG���7R�DFKLHYH�WKH�¿QDO�
JRDO�RI�YHVWLEXODU�UHFRYHU\��WKH�H[HUFLVH�LV�LQWHJUDWHG�LQWR�QRU�
PDO�DFWLYLWLHV�VXFK�DV�ZDONLQJ����UDWKHU�WKDQ�EHLQJ�SHUIRUPHG�
ZLWK�WKH�SDWLHQW�VLWWLQJ�RU�VWDQGLQJ�TXLHWO\����9DULRXV�JDPHV�
FDQ�EH�LQWURGXFHG�WR�UHGXFH�WKH�PRQRWRQ\�RI�SXUHO\�UHPHGLDO�
H[HUFLVHV����3DWLHQWV�ZKR�DUH�JUDGXDOO\�DQG�VDIHO\�H[SRVHG�WR�
D�ZLGH�YDULHW\�RI�VHQVRU\�DQG�PRWRU�HQYLURQPHQWV�DUH�WHDFK�
LQJ�WKHLU�QHUYRXV�V\VWHPV�WR�LGHQWLI\�VWUDWHJLHV�WR�DFFRPSOLVK�
IXQFWLRQDO�JRDOV���

$OO�SDWLHQWV�ZKR�UHFHLYH�FXVWRPL]HG�957�SURJUDPV�DUH�DOVR�
SURYLGHG�ZLWK�VXJJHVWLRQV�IRU�D�JHQHUDO�H[HUFLVH�SURJUDP�
WKDW�LV�VXLWHG�WR�WKHLU�DJH��KHDOWK��DQG�LQWHUHVWV��)RU�PRVW��WKLV�
ZRXOG�DW�OHDVW�LQYROYH�D�JUDGXDWHG�ZDONLQJ�SURJUDP��)RU�PDQ\��
D�PRUH�VWUHQXRXV�SURJUDP�LV�VXJJHVWHG�WKDW�PD\�LQFOXGH�MRJ�
JLQJ��ZDONLQJ�RQ�D�WUHDGPLOO��GRLQJ�DHURELF�H[HUFLVHV��RU�EL�
F\FOLQJ��$FWLYLWLHV�WKDW�LQYROYH�FRRUGLQDWHG�H\H��KHDG��DQG�ERG\�
PRYHPHQWV�VXFK�DV�JROI��ERZOLQJ��KDQGEDOO��RU�UDFTXHW�VSRUWV�
PD\�EH�DSSURSULDWH��6ZLPPLQJ�VKRXOG�EH�DSSURDFKHG�FDX�
WLRXVO\�EHFDXVH�RI�WKH�GLVRULHQWDWLRQ�H[SHULHQFHG�E\�PDQ\�YH�

$�� %��

)LJ�����([HUFLVHV�IRU�LPSURYLQJ�YHUWLJR��$��6WDQG�ZLWK�RQH�DUP�HOH�
YDWHG�RYHU�WKH�KHDG��ZLWK�WKH�H\HV�ORRNLQJ�DW�WKH�HOHYDWHG�KDQG��%��
%HQG�RYHU�DQG�ORZHU�WKH�DUP�GLDJRQDOO\�ZLWK�WKH�H\HV�FRQWLQXRXV�
O\�ORRNLQJ�DW�WKH�KDQG�XQWLO�WKH�KDQG�DUULYHV�DW�WKH�RSSRVLWH�IRRW��
5HSHDW�ZLWK�WKH�RWKHU�DUP�



9HVWLEXODU�5HKDELOLWDWLRQ�7KHUDS\�5HYLHZ

�����-�&OLQ�1HXURO���������������

VWLEXODU�SDWLHQWV�LQ�WKH�UHODWLYH�ZHLJKWOHVVQHVV�RI�WKH�DTXDWLF�
HQYLURQPHQW���2OGHU�DGXOWV�ZKR�WDON�DV�WKH\�ZDON�ZLWK�DVVLV�
WLYH�GHYLFHV�DUH�PRUH�OLNHO\�WR�IDOO�WKDQ�WKRVH�ZKR�GR�QRW�WDON�
DV�WKH\�ZDON����7KHUHIRUH��ROGHU�SDWLHQWV�VKRXOG�EH�LQVWUXFWHG�
WKDW�ZKHQ�D�FRQYHUVDWLRQ�LV�VWDUWHG�WKH\�VKRXOG�VWRS�ZDONLQJ�
LQ�RUGHU�WR�SUHYHQW�IDOOLQJ����,I�UDSLG�KHDG�PRYHPHQWV�FDXVH�
LPEDODQFH��WKH�SDWLHQWV�VKRXOG�EH�DGYLVHG�QRW�WR�GULYH���

Factors Affecting Recovery

)DFWRUV�DIIHFWLQJ�UHFRYHU\�DUH�PHGLFDWLRQV��YLVXDO�DQG�VR�
PDWRVHQVRU\�LQSXWV��VWDJH�DW�ZKLFK�WUHDWPHQW�LV�FRPPHQFHG��
GDLO\�H[HUFLVH�GXUDWLRQ��V\PSWRP�LQWHQVLW\��WKH�VLWH�RI�WKH�OH�
VLRQ��WKH�SDWLHQW¶V�DJH��DQG�SV\FKRJHQLF�IDFWRUV�

Medications
7KH�XVH�RI�FHQWUDOO\�DFWLQJ�PHGLFDWLRQV�VXFK�DV�YHVWLEXODU�
VXSSUHVVDQWV��DQWLGHSUHVVDQWV��WUDQTXLOL]HUV��DQG�DQWLFRQYXO�
VDQWV�KDV�QR�DGYHUVH�HIIHFW�RQ�WKH�HYHQWXDO�WKHUDS\�RXWFRPH��
+RZHYHU��WKH�PHDQ�GXUDWLRQ�RI�WKHUDS\�UHTXLUHG�WR�DFKLHYH�WKH�
HYHQWXDO�RXWFRPH�LV�VLJQL¿FDQWO\�ORQJHU�LQ�SDWLHQWV�XVLQJ�PH�
GLFDWLRQ������

Visual and somatosensory inputs
5HFRYHU\�LV�GHOD\HG�LI�YLVXRPRWRU�H[SHULHQFH�LV�SUHYHQWHG�GXU�
LQJ�WKH�HDUO\�VWDJH�DIWHU�XQLODWHUDO�YHVWLEXODU�ORVV����$YRLGDQFH�
RI�PRYHPHQWV�DQG�ERG\�SRVLWLRQV�WKDW�SURYRNH�YHUWLJR�DOVR�
UHWDUGV�UHFRYHU\��

Stage at which treatment is commenced
,W�ZDV�LQLWLDOO\�EHOLHYHG�WKDW�WKH�HDUOLHU�SDWLHQWV�FRPPHQFH�H[�
HUFLVHV��WKH�TXLFNHU�DQG�EHWWHU�WKH�UHVXOWV���������+RZHYHU��WKH�
ODFN�RI�DQ�DGYHUVH�HIIHFW�RI�GXUDWLRQ�RI�V\PSWRPV�RQ�WKHUDS\�
RXWFRPH�DUJXHV�DJDLQVW�WKHUH�EHLQJ�D�FULWLFDO�SHULRG��,W�LV�FXU�
UHQWO\�DFFHSWHG�WKDW�WKHUH�LV�QR�FULWLFDO�WLPH�SHULRG�ZLWKLQ�
ZKLFK�LQGLYLGXDOV�DFKLHYH�D�VLJQL¿FDQW�IXQFWLRQDO�LPSURYH�
PHQW�����

Daily exercise duration
%ULHI�SHULRGV�RI�XQLGLUHFWLRQDO�RSWRNLQHWLF�VWLPXODWLRQ�����VH�
FRQGV��WHQ�WLPHV�GDLO\�IRU����GD\V��FDQ�SURGXFH�925�JDLQ�FK�
DQJHV�DIWHU�XQLODWHUDO�YHVWLEXODU�ORVV�LQ�KXPDQV����7KHUHIRUH��
ZH�SRVWXODWH�WKDW�HYHQ�EULHI�SHULRGV�RI�VWLPXODWLRQ�FDQ�LQGXFH�
UHFRYHU\�RI�YHVWLEXODU�IXQFWLRQ�

Symptom intensity
6\PSWRP�LQWHQVLW\�GRHV�QRW�LQÀXHQFH�WKH�WKHUDS\�RXWFRPH���
+RZHYHU��LI�WKH�OHVLRQ�LV�XQVWDEOH��VXFK�DV�D�ÀXFWXDWLQJ�YHVWL�
EXODU�GH¿FLW��H�J���0pQLqUH¶V�GLVHDVH���LQFRPSOHWH�GDPDJH��D�
SRVLWLRQDO�SKHQRPHQD��%339���RQJRLQJ�ODE\ULQWKLQH�SDWKRO�

RJ\��RU�D�VORZO\�SURJUHVVLYH�WXPRU��LW�LV�GLI¿FXOW�IRU�WKH�&16�WR�
FRPSHQVDWH��DQG�H[HUFLVH�WKHUDS\�LV�JHQHUDOO\�XVHOHVV������3D�
WLHQWV�ZLWK�VSRQWDQHRXV�RU�FRQWLQXRXV�V\PSWRPV�RI�GLVHTXLOL�
EULXP��D�KLVWRU\�RI�KHDG�LQMXU\��SHUPDQHQW�GLVDELOLW\��RU�VHYHUH�
SRVWXUDO�FRQWURO�DEQRUPDOLWLHV�SHUIRUP�WKH�SRRUHVW�LQ�H[LVWLQJ�
WKHUDS\�SURJUDPV��

Lesion site
3DWLHQWV�ZLWK�D�FHQWUDO�RU�PL[HG�OHVLRQ�H[SHFW�D�SURORQJHG�SH�
ULRG�RI�WKHUDS\��EXW�WKH�¿QDO�RXWFRPH�GRHV�QRW�YDU\�ZLWK�WKH�
ORFDWLRQ��7KRVH�ZLWK�PL[HG�OHVLRQ�VLWHV�PD\�UHTXLUH�ORQJHU�WK�
HUDS\������DQG�SDWLHQWV�ZLWK�D�SXUH�FHQWUDO�OHVLRQ�GHPRQVWUDWHG�
D�WUHQG�IRU�D�PRUH�VXFFHVVIXO�WKHUDS\�RXWFRPH�FRPSDUHG�ZLWK�
WKRVH�ZLWK�PL[HG�OHVLRQV���$�OHVLRQ�RI�WKH�FHUHEHOOXP�GHOD\V�
UHFRYHU\����3DWLHQWV�ZLWK�D�KHDG�LQMXU\�DQG�DVVRFLDWHG�YHVWLEX�
ODU�GH¿FLW�VKRZ�OHVV�LPSURYHPHQW�ZLWK�WUHDWPHQW����DQG�KDYH�
D�VLJQL¿FDQWO\�ZRUVH�RXWFRPH��

Patient age
7KH�SDWLHQW¶V�DJH�GRHV�QRW�DIIHFW�WKH�¿QDO�OHYHO�RI�UHFRYHU\��EXW�
LW�GRHV�VRPHWLPHV�SURORQJ�WKH�WLPH�UHTXLUHG�WR�UHFHLYH�WKH�
PD[LPXP�EHQH¿W�IURP�WKHUDS\������������

Psychogenic factors
&RPSOLFDWLQJ�IHDWXUHV�RI�DQ[LHW\��GHSUHVVLRQ��RU�H[FHVVLYH�GH�
SHQGHQFH�RQ�PHGLFDWLRQV�PD\�KLQGHU�YHVWLEXODU�FRPSHQVDWLRQ��

Practicing the Exercises

Principles of the exercises
%HIRUH�FRPPHQFLQJ�H[HUFLVHV��VLPSOH�WHFKQLTXHV�IRU�UHGXF�
LQJ�QHFN�WHQVLRQ�PD\�EH�QHHGHG��H�J���VKRXOGHU�VKUXJJLQJ��VK�
RXOGHU�DUP�URWDWLRQ��DQG�JHQWOH�VWUHWFKLQJ�H[HUFLVHV�VSHFL¿F�
IRU�WKH�QHFN�UHJLRQ�����+HDG�PRYHPHQWV�PXVW�EH�HQFRXUDJHG�
ERWK�WR�LQGXFH�YHVWLEXODU�DGDSWDWLRQ�DQG�WR�KDELWXDWH�WKH�V\PS�
WRPV�SURYRNHG�E\�PRYHPHQW����3DWLHQWV�VKRXOG�SUDFWLFH�D�ZLGH�
UDQJH�RI�IXQFWLRQDO�WDVNV�LQ�YDULRXV�FRQWH[WV��LQFOXGLQJ�PDLQ�
WDLQLQJ�EDODQFH�ZLWK�D�UHGXFHG�EDVH�RI�VXSSRUW��PDLQWDLQLQJ�
EDODQFH�ZKLOH�FKDQJLQJ�WKH�RULHQWDWLRQ�RI�WKH�KHDG�DQG�WUXQN��
DQG�PDLQWDLQLQJ�EDODQFH�ZKLOH�SHUIRUPLQJ�YDULRXV�XSSHU�H[�
WUHPLW\�WDVNV���

7KH�H[HUFLVHV�IRU�957�LQFOXGH�JHQHUDO�VWUHQJWKHQLQJ�DQG�
ÀH[LELOLW\�H[HUFLVHV��YROXQWDU\�H\H�PRYHPHQWV�DQG�¿[DWLRQV�
�YLVXDO�VWDELOL]DWLRQ�H[HUFLVHV���DFWLYH�KHDG�PRYHPHQWV��UH�
FDOLEUDWLRQ�RI�WKH�925���DFWLYH�ERG\�PRYHPHQWV��LPSURYH�
PHQW�RI�YHVWLEXORVSLQDO�UHJXODWLRQ���VXEVWLWXWLRQ�H[HUFLVHV�IRU�
WKH�XVH�RI�YDULRXV�VHQVHV��SDUWLFXODUO\�VRPDWRVHQVRU\�FXHV��DQG�
YLVLRQ��YLVXDO�GHSHQGHQF\�H[HUFLVHV��VRPDWRVHQVRU\�GHSHQ�
GHQFH�H[HUFLVHV��KDELWXDWLRQ�H[HUFLVHV��HGXFDWLRQ�IRU�XVLQJ�DV�
VLVWLYH�GHYLFHV��DQG�VDIHW\�DZDUHQHVV�WHFKQLTXHV�WR�DYRLG�IDOOV���



+DQ�%,�HW�DO�

ZZZ�WKHMFQ�FRP�����

7DEOH����7KH�NH\�H[HUFLVHV�IRU�957�EDVHG�RQ�WKH�JRDOV�DUH�GHVFULEHG
���([HUFLVHV�IRU�HQKDQFLQJ�JD]H�VWDELOLW\
����+HDG�WXUQV��5RWDWHV�WKH�KHDG�VLGH�WR�VLGH�KRUL]RQWDOO\�ZLWK�JD]H�À[HG�RQ�D�VWDWLRQDU\�WDUJHW��'R�WKH�VDPH�H[HUFLVH�ZLWK�YHUWLFDO�
�KHDG�WXUQV��)LJ���$����������

����+HDG�WUXQN�WXUQV��5RWDWHV�WKH�KHDG�DQG�WUXQN�WRJHWKHU��HQ�EORFN��KRUL]RQWDOO\�ZLWK�JD]H�À[HG�RQ�WKH�WKXPE�ZKLOH�WKH�DUP�
�PRYLQJ�WRJHWKHU�ZLWK�WKH�WUXQN�[PRGLÀHG�IURP�=HH·V�H[HUFLVH��)LJ���%���]�

����+HDG�WXUQV�ZKLOH�ZDONLQJ��:KLOH�ZDONLQJ�LQ�D�VWUDLJKW�OLQH��WKH�SDWLHQW�URWDWHV�WKH�KHDG�KRUL]RQWDOO\�WR�WKH�OHIW�DQG�ULJKW�ZLWK�JD]H�
�À[HG�RQ�D�VWDWLRQDU\�WDUJHW��'R�WKH�VDPH�H[HUFLVH�ZLWK�YHUWLFDO�KHDG�WXUQV���

���([HUFLVHV�IRU�HQKDQFLQJ�H\H�PRYHPHQWV��
����6DFFDGH��.HHSV�WKH�KHDG�VWLOO�DQG�PRYHV�RQO\�WKH�H\HV��,PDJLQH�KRUL]RQWDOO\�SODFHG�WZR�WDUJHWV�FORVH�HQRXJK�WRJHWKHU�WKDW�
�ZKLOH�ORRNLQJ�GLUHFWO\�DW�RQH��/RRN�DW�RQH�WDUJHW�DQG�TXLFNO\�ORRNV�DW�WKH�RWKHU�WDUJHW��ZLWKRXW�PRYLQJ�WKH�KHDG��7KHVH��
�PRYHPHQWV�DUH�UHSHDWHG�VHYHUDO�WLPHV��RQH�RI�WKH�&DZWKRUQH�&RRNVH\�H[HUFLVH����

����3XUVXLW��.HHS�WKH�KHDG�VWLOO�DQG�PRYHV�RQO\�WKH�H\HV��([WHQGV�RQH�DUP�IRUZDUG�DQG�PDNH�WKH�WKXPE��WDUJHW��XS��DQG�WXUQ�WKH�
�DUP�VLGH�WR�VLGH�ZKLOH�IRFXVLQJ�RQ�WKH�WKXPE��PRGLÀHG�IURP�RQH�RI�WKH�&DZWKRUQH�&RRNVH\�H[HUFLVH�����

����6DFFDGH�DQG�YHVWLEXOR�RFXODU�UHÁH[��+RUL]RQWDOO\�SODFHG�WZR�WDUJHWV�DUH�LPDJLQHG��)RU�H[DPSOH��WZR�DUPV�DUH�H[WHQGHG�
�IRUZDUG�ZLWK�WZR�WKXPEV��WDUJHW��XS��/RRN�DW�D�WDUJHW��EHLQJ�VXUH�WKDW�WKH�KHDG�LV�OLQHG�XS�ZLWK�WKH�WDUJHW��7KHQ��ORRN�DW�WKH
�RWKHU�WDUJHW�DQG�WXUQ�WKH�KHDG�VORZO\�WR�WKH�WDUJHW��5HSHDW�LQ�WKH�RSSRVLWH�GLUHFWLRQ��5HSHDW�ERWK�GLUHFWLRQV�VHYHUDO�WLPHV��)LJ���$����

����,PDJHU\�SXUVXLW��UHPHPEHUHG�WDUJHW�H[HUFLVH���/RRN�GLUHFWO\�DW�D�WDUJHW��EHLQJ�VXUH�WKDW�WKH�KHDG�LV�OLQHG�XS�ZLWK�WKH�WDUJHW��
�&ORVH�WKH�H\HV��DQG�WKH�KHDG�LV�VORZO\�WXUQHG�DZD\�IURP�WKH�WDUJHW�ZKLOH�LPDJLQLQJ�WKDW�RQH�LV�VWLOO�ORRNLQJ�DW�WKH�WDUJHW��7KHQ���
�RSHQ�WKH�H\HV�DQG�ZKHWKHU�WKH�WDUJHW�LV�NHSW�LQ�IRFXV�LV�FKHFNHG��,I�QRW��DGMXVW�WKH�JD]H�RQ�WKH�WDUJHW��5HSHDW�LQ�WKH�RSSRVLWH��
�GLUHFWLRQ��,W�VKRXOG�EH�DV�DFFXUDWH�DV�SRVVLEOH��5HSHDW�ERWK�GLUHFWLRQV�VHYHUDO�WLPHV��)LJ���%����

���([HUFLVHV�IRU�HQKDQFLQJ�SRVWXUDO�VWDELOLW\��
���6WDQG�RQ�RQH�OHJ��6WD\�IRU����VHFRQGV��6ZLWFK�WR�WKH�RWKHU�OHJ��RQH�RI�WKH�&DZWKRUQH�&RRNVH\�H[HUFLVH�����
���6WDQGLQJ�ZLWK�WKH�IHHW�KHHO�WR�WRH�ZLWK�ERWK�DUPV�H[WHQGHG��6WD\�IRU����VHFRQGV��6ZLWFK�WR�WKH�RWKHU�OHJ�������
����6ZD\�EDFN�DQG�IRUWK��/RFDWH�WKH�SDWLHQW�EHKLQG�D�FKDLU�DQG�EHIRUH�D�ZDOO��7KLV�SUHYHQWV�WKH�SDWLHQW�IURP�IDOOLQJ��7KH�SDWLHQW�
�VWDUWV�ZLWK�EHQGLQJ�ORZ�DQG�PRYH�WKH�FHQWHU�RI�ERG\�EDFNZDUG�ZLWK�WKH�WRHV�XS��1H[W�LV�EHQGLQJ�EDFNZDUG�DQG�PRYH�WKH��
�FHQWHU�RI�ERG\�IRUZDUG�ZLWK�WKH�KHHOV�XS��5HSHDW����WLPHV��RQH�RI�WKH�DXWKRUV·�H[HUFLVH��)LJ�����

���0DUFK�LQ�SODFH���

���([HUFLVHV�IRU�GHFUHDVLQJ�YHUWLJR
6WDQG�ZLWK�RQH�DUP�HOHYDWHG�RYHU�WKH�KHDG��ZLWK�WKH�H\HV�ORRNLQJ�DW�WKH�HOHYDWHG�KDQG��%HQG�RYHU�DQG�ORZ�WKH�DUP�GLDJRQDOO\�
ZLWK�WKH�H\HV�FRQWLQXRXVO\�ORRNLQJ�DW�WKH�KDQG�XQWLO�WKH�KDQG�DUULYHV�DW�WKH�RSSRVLWH�IRRW��5HSHDW����WLPHV��RQH�RI�WKH�DXWKRUV·�
H[HUFLVH��)LJ�����

���([HUFLVHV�IRU�LPSURYLQJ�DFWLYLWLHV�RI�GDLO\�OLYLQJ�
���*DLW�ZLWK�VKDUS�RU�ZLGH�WXUQV�WR�WKH�ULJKW�DQG�OHIW����
���*R�IURP�D�VHDWHG�WR�D�VWDQGLQJ�SRVLWLRQ��WKHQ�UHWXUQ�WR�VLWWLQJ��2QH�RI�WKH�&DZWKRUQH�&RRNVH\�H[HUFLVH����

957��YHVWLEXODU�UHKDELOLWDWLRQ�WKHUDS\��

Components of the exercises
.H\�H[HUFLVHV�IRU�HQKDQFLQJ�JD]H�VWDELOLW\��HQKDQFLQJ�H\H�PRYH�
PHQWV��HQKDQFLQJ�SRVWXUDO�VWDELOLW\��DQG�LPSURYLQJ�YHUWLJR�DUH�
GHVFULEHG�LQ�7DEOH���

Exercise modification
7KH�H[HUFLVHV�FDQ�EH�PRGL¿HG�E\�SHUIRUPLQJ�WKHP�XQGHU�YD�
ULRXV�FRQGLWLRQV��7DEOH����

Exercise frequency and duration
3DWLHQWV�VKRXOG�SHUIRUP�H[HUFLVH�IRU�JD]H�VWDELOLW\�IRXU�WR�
¿YH�WLPHV�GDLO\�IRU�D�WRWDO�RI�������PLQXWHV�GD\��SOXV����PL�
QXWHV�GD\�RI�EDODQFH�DQG�JDLW�H[HUFLVHV����(DFK�H[HUFLVH�PD\�EH�
SHUIRUPHG�DW�OHDVW�WZLFH�SHU�GD\��EHJLQQLQJ�ZLWK�¿YH�UHSHWL�
WLRQV�RI�HDFK�DQG�LQFUHDVLQJ�WR�WHQ�UHSHWLWLRQV���

How to progress

)ROORZ�XS�YLVLWV
3DWLHQWV�DUH�W\SLFDOO\�VHHQ�RQFH�HYHU\�����ZHHNV�DQG�DUH�SUR�
YLGHG�ZLWK�D�VSHFL¿F�GDLO\�KRPH�H[HUFLVH�SURJUDP��'XULQJ�
HDFK�YLVLW�WKH�WKHUDSLVW�DGGUHVVHV�WKH�VSHFL¿F�SUREOHPV�DQG�JR�
DOV�RI�WKH�LQGLYLGXDO�SDWLHQW��$V�D�SDWLHQW¶V�SURJUHVV�LQ�WKHUD�
S\�SODWHDXV��KH�RU�VKH�LV�VZLWFKHG�IURP�FXVWRPL]HG�H[HUFLVHV�
WR�D�PDLQWHQDQFH�SURJUDP�FRPSULVLQJ�D�ZLGH�YDULHW\�RI�PR�
WLRQ�RULHQWDWHG�DFWLYLWLHV��

3URJUHVVLQJ�WR�WKH�QH[W�VHVVLRQ
7KH�DELOLW\�WR�SHUIRUP�VSHFLILF�H[HUFLVHV�ZLWKRXW�GL]]LQHVV�
PHDQV�WKDW�WKH�FRQGLWLRQ�RI�WKH�SDWLHQW�KDV�LPSURYHG�DQG�WKDW�
WKRVH�SDUWLFXODU�H[HUFLVHV�KDYH�EHFRPH�HDVLHU����7KHUHIRUH��
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PRUH�GLI¿FXOW�DQG�GHPDQGLQJ�WDVNV�XVLQJ�YDU\LQJ�VSHHGV�RI�
PRYHPHQWV�VKRXOG�EH�LQWURGXFHG�DV�WKH�SDWLHQW�LPSURYHV���

0DLQWDLQLQJ�FRPSHQVDWLRQ
2QFH�DOO�RI�WKH�H[HUFLVHV�FDQ�EH�SHUIRUPHG�ZLWKRXW�GL]]LQHVV��
SDWLHQWV�VKRXOG�PDLQWDLQ�D�KLJK�GHJUHH�RI�SK\VLFDO�DFWLYLW\�
�H�J���SOD\LQJ�EDOO�JDPHV�RU�GDQFLQJ��LQ�RUGHU�WR�VXVWDLQ�WKH�
DFKLHYHG�FRPSHQVDWLRQ����,W�VKRXOG�EH�NHSW�LQ�PLQG�WKDW�DIWHU�
FRPSHQVDWLRQ�LV�DFKLHYHG��SHULRGV�RI�VWUHVV��IDWLJXH��RU�LOOQHVV�
PD\�UHVXOW�LQ�D�WHPSRUDU\�UHFXUUHQFH�RI�YHUWLJR���

Special situations

7KH�DFXWH�SHULRG
$�SDWLHQW�PD\�H[SHULHQFH�QDXVHD�RU�YRPLWLQJ�LQ�WKH�¿UVW�VHY�
HUDO�KRXUV�DIWHU�DQ�DFXWH�YHVWLEXODU�OHVLRQ��7KLV�FDQ�EH�UHOLHYHG�
E\�DGHTXDWH�PHGLFDWLRQV��$IWHU�WKH�QDXVHD�RU�YRPLWLQJ�VXE�
VLGHV��WKH�SDWLHQW�TXLHWO\�OLHV�GRZQ�DQG�WXUQV�WKH�KHDG�YHU\�VO�

RZO\�ZKLOH�ORRNLQJ�DW�D�WDUJHW�RQ�WKH�FHLOLQJ��,I�WKH�SDWLHQW�FDQ�
VLW�XS��D�IHZ�NH\�H[HUFLVHV�PD\�EH�VWDUWHG�

1DXVHD
:KHQ�QDXVHD�RU�YRPLWLQJ�RFFXUV�GXULQJ�H[HUFLVHV��SDWLHQWV�
DUH�DGYLVHG�WR�UHWXUQ�WR�WKH�SHUIRUPLQJ�WKH�SUHYLRXV�H[HUFLVH�RQ�
WKHLU�SURJUDPV�XQWLO�WKH�QDXVHD�EHFRPHV�SURKLELWLYH���$W�WKDW�
SRLQW�WKH\�VKRXOG�VWRS�WKH�SURJUDP�DQG�EHJLQ�DJDLQ�DW�WKH�
QH[W�VFKHGXOHG�WLPH��:KHQ�V\PSWRPV�FDQQRW�EH�KDQGOHG�LQ�
WKLV�PDQQHU��DQWLHPHWLF�PHGLFDWLRQ�LV�XVHG�VLPXOWDQHRXVO\��
7KLV�DSSURDFK�LV�DOVR�XVHG�ZKHQ�WKH�H[HUFLVHV�VWLPXODWH�SUR�
ORQJHG�SHULRGV�RI�DJJUDYDWHG�YHUWLJR�IROORZLQJ�WKH�H[HUFLVH�
DFWLYLW\��WKHUHE\�GLVUXSWLQJ�GDLO\�URXWLQHV��,Q�WKLV�FDVH��VLPXO�
WDQHRXV�DGPLQLVWUDWLRQ�RI�YHVWLEXODU�VXSSUHVVDQWV�PD\�EH�UH�
TXLUHG��

*ODVVHV
:KLOH�JRRG�YLVXDO�LQSXWV�DUH�UHFRPPHQGHG��H\H�JODVVHV�FDQ�DJ�

7DEOH����7KH�H[HUFLVHV�FDQ�EH�PRGL¿HG�E\�SHUIRUPLQJ�WKHP�XQGHU�YDULRXV�FRQGLWLRQV
([HUFLVHV

&RQGLWLRQV
*D]H�VWDELOLW\ (\H�PRYHPHQWV 3RVWXUDO�VWDELOLW\

(\H 2SHQ R R R
&ORVHG R R R

+HDG�PRYHPHQW +RUL]RQWDO R R
9HUWLFDO R R

6SHHG 6ORZ R R R
)DVW R R R

0RYHPHQW�DPSOLWXGH� 6PDOO R R R
/DUJH R R R

7DUJHW�ORFDWLRQ )L[HG R R
0RYLQJ R R
,PDJLQDU\ R R

7DUJHW�GLVWDQFH )DU R R
1HDU R R

3RVWXUH 6LWWLQJ R
6WDQGLQJ R R

)RRW�SRVLWLRQ 6KRXOGHU�ZLGWK�DSDUW R R
7RJHWKHU R R R
7DQGHP R
6LQJOH�OHJ R

$UP�SRVLWLRQ 2XWVWUHWFKHG R
&ORVH�WR�WKH�ERG\ R
$FURVV�WKH�FKHVW R

%DVH�KDUGQHVV +DUG R
6RIW R
&XVKLRQ R

%DVH�ZLGWK :LGH R
1DUURZ R

*DLW 6WDWLF R
:DONLQJ R



+DQ�%,�HW�DO�

ZZZ�WKHMFQ�FRP�����

JUDYDWH�YHUWLJR�GXULQJ�KHDG�RVFLOODWLRQ��7KH�SUHVHQW�DXWKRUV�
UHFRPPHQG�WKDW�LQ�VXFK�FDVHV�H\H�JODVVHV�VKRXOG�QRW�EH�ZRUQ�
GXULQJ�WKH�H[HUFLVH�

6DIHW\�FRQFHUQV
7KH�HQYLURQPHQW�PXVW�EH�PRGL¿HG�WR�DOORZ�D�SDWLHQW�WR�SUDF�
WLFH�WKH�H[HUFLVHV�VDIHO\�DQG�ZLWKRXW�WKH�FRQWLQXDO�VXSHUYLVLRQ�
RI�D�WKHUDSLVW����7KHUHIRUH��SDWLHQWV�ZKR�DUH�YHU\�XQVWHDG\�RU�
IHDUIXO�RI�IDOOLQJ�VKRXOG�SUDFWLFH�PRYHPHQWV�ZKLOH�ZHDULQJ�D�
KDUQHVV�FRQQHFWHG�WR�WKH�FHLOLQJ��VWDQGLQJ�EHWZHHQ�SDUDOOHO�
EDUV��VWDQGLQJ�FORVH�WR�D�ZDOO�RU�FRUQHU��RU�VWDQGLQJ�ZLWK�D�FKDLU�
RU�WDEOH�LQ�IURQW�RI�WKHP���

Summary

([HUFLVHV�UHODWHG�WR�H\H�DQG�KHDG�PRYHPHQWV�DUH�NH\�WR�LP�
SURYLQJ�JD]H�VWDELOLW\��ZKHUHDV�H[HUFLVHV�SHUIRUPHG�ZKLOH�VW�
DQGLQJ�RQ�D�QDUURZ�EDVH�RU�D�FXVKLRQ�ZLWK�WKH�H\HV�FORVHG�DUH�
NH\�WR�LPSURYLQJ�SRVWXUDO�VWDELOLW\��957�LV�DSSOLFDEOH�WR�SD�
WLHQWV�ZLWK�VWDEOH�YHVWLEXODU�OHVLRQV�ZKRVH�YHVWLEXODU�IXQFWLRQ�
LV�SRRUO\�FRPSHQVDWHG��UHJDUGOHVV�RI�WKHLU�DJH��WKH�FDXVH�RI�WK�
HLU�OHVLRQ��DQG�V\PSWRP�GXUDWLRQ�DQG�LQWHQVLW\��7KH�XVH�RI�FHQ�
WUDOO\�DFWLQJ�PHGLFDWLRQV�DQG�YLVXDO�VRPDWRVHQVRU\�GHSULYD�
WLRQ�VKRXOG�EH�DYRLGHG��6DIHW\�LV�D�PDMRU�FRQFHUQ��VR�WKDW�WK�
HUDSLVWV�VKRXOG�DOZD\V�PRQLWRU�SDWLHQWV�GXULQJ�D�WUHDWPHQW�
VHVVLRQ��(GXFDWLRQ�DQG�LQVWUXPHQWV�IRU�VDIHW\�VKRXOG�DOZD\V�
EH�DFFHVVLEOH�WR�SDWLHQWV��957�UHGXFHV�WKH�FRVW�RI�WUHDWLQJ�YHU�
WLJR�E\�UHGXFLQJ�XQQHFHVVDU\�PHGLFDWLRQV�DQG�VWXGLHV��DQG�
E\�VKRUWHQLQJ�WKH�UHFRYHU\�SHULRG��,QGHHG��957�LV�VDIH��HIIHF�
WLYH��DQG�ZLWKRXW�UHSRUWHG�DGYHUVH�HIIHFWV�LW�FXUUHQWO\�UHSUH�
VHQWV�WKH�PRVW�XVHIXO�WRRO�IRU�WKH�DOOHYLDWLRQ�RI�SURWUDFWHG�YHU�
WLJR�
0RUH�LQIRUPDWLRQ�RI�VSHFL¿F�H[HUFLVH�WHFKQLTXHV�DQG�WKHU�

DS\�SURJUDP�GHVLJQV�LV�DYDLODEOH�DW�KWWS���UHWUDLQLQJV�FRP�

Conflicts of Interest
7KH�DXWKRUV�KDYH�QR�¿QDQFLDO�FRQÀLFWV�RI�LQWHUHVW�

5()(5(1&(6
���6KHSDUG�17��7HOLDQ�6$��6PLWK�:KHHORFN�0��+DELWXDWLRQ�DQG�EDO�
DQFH�UHWUDLQLQJ�WKHUDS\��$�UHWURVSHFWLYH�UHYLHZ��1HXURO�&OLQ���������
��������

���6KHSDUG�17��7HOLDQ�6$��3URJUDPPDWLF�YHVWLEXODU�UHKDELOLWDWLRQ��2WR�
ODU\QJRO�+HDG�1HFN�6XUJ������������������

���&DZWKRUQH�7��9HVWLEXODU�LQMXULHV��3URF�5�6RF�0HG�����������������
���&RRNVH\�)6��5HKDELOLWDWLRQ�LQ�YHVWLEXODU�LQMXULHV��3URF�5�6RF�0HG�������
�����������

���+DOO�&'��+HXVHO�*LOOLJ�/��7XVD�5-��+HUGPDQ�6-��(I¿FDF\�RI�JD]H�VWD�
ELOLW\�H[HUFLVHV�LQ�ROGHU�DGXOWV�ZLWK�GL]]LQHVV��-�1HXURO�3K\V�7KHU�������
���������

���6KHSDUG�1��$VKHU�$��7UHDWPHQW�RI�SDWLHQWV�ZLWK�QRQYHVWLEXODU�GL]]L�
QHVV�DQG�GLVHTXLOLEULXP��,Q��+HUGPDQ�6-��9HVWLEXODU�5HKDELOLWDWLRQ��
�QG�HG��3KLODGHOSKLD��)�$��'DYLV�&R����������������

���6HRN�-,��/HH�+0��<RR�-+��/HH�'.��5HVLGXDO�GL]]LQHVV�DIWHU�VXFFHVVIXO�
UHSRVLWLRQLQJ�WUHDWPHQW�LQ�SDWLHQWV�ZLWK�EHQLJQ�SDUR[\VPDO�SRVLWLRQDO�
YHUWLJR��-�&OLQ�1HXURO����������������

���%ODWW�3-��*HRUJDNDNLV�*$��+HUGPDQ�6-��&OHQGDQLHO�5$��7XVD�5-��7KH�
HIIHFW�RI�WKH�FDQDOLWK�UHSRVLWLRQLQJ�PDQHXYHU�RQ�UHVROYLQJ�SRVWXUDO�LQ�
VWDELOLW\�LQ�SDWLHQWV�ZLWK�EHQLJQ�SDUR[\VPDO�SRVLWLRQDO�YHUWLJR��$P�-�
2WRO�����������������

���6KHSDUG�17��7HOLDQ�6$��6PLWK�:KHHORFN�0��5DM�$��9HVWLEXODU�DQG�ED�
ODQFH�UHKDELOLWDWLRQ�WKHUDS\��$QQ�2WRO�5KLQRO�/DU\QJRO��������������
����

����+DLQ�7&��9HVWLEXODU�UHKDELOLWDWLRQ�WKHUDS\��957���>FLWHG������2FW��@��
$YDLODEOH�IURP��85/�KWWS���ZZZ�GL]]LQHVV�DQG�EDODQFH�FRP�WUHDW�
PHQW�UHKDE�KWPO�

����=HH�'6��9HVWLEXODU�DGDSWDWLRQ��,Q��+HUGPDQ�6-��9HVWLEXODU�5HKDELOL�
WDWLRQ���UG�HG��3KLODGHOSKLD��)�$��'DYLV�&R��������������

����+DOPDJ\L�*0��:HEHU�.3��&XUWKR\V�,6��9HVWLEXODU�IXQFWLRQ�DIWHU�DFXWH�
YHVWLEXODU�QHXULWLV��5HVWRU�1HXURO�1HXURVFL���������������

����.LP�+$��+RQJ�-+��/HH�+��<L�+$��/HH�65��/HH�6<��HW�DO��2WROLWK�G\V�
IXQFWLRQ�LQ�YHVWLEXODU�QHXULWLV��UHFRYHU\�SDWWHUQ�DQG�D�SUHGLFWRU�RI�V\PS�
WRP�UHFRYHU\��1HXURORJ\�����������������

����%UDQGW�7��+XSSHUW�7��+�IQHU�.��=LQJOHU�9&��'LHWHULFK�0��6WUXSS�0��
/RQJ�WHUP�FRXUVH�DQG�UHODSVHV�RI�YHVWLEXODU�DQG�EDODQFH�GLVRUGHUV��5H�
VWRU�1HXURO�1HXURVFL���������������

����+HUGPDQ�6-��:KLWQH\�6/��,QWHUYHQWLRQ�IRU�WKH�SDWLHQW�ZLWK�YHVWLEXODU�
K\SRIXQFWLRQ��,Q��+HUGPDQ�6-��9HVWLEXODU�5HKDELOLWDWLRQ���UG�HG��3KLO�
DGHOSKLD��)�$��'DYLV�&R����������������

����+HUGPDQ�6-��&OHQGDQLHO�5$��0DWWR[�'(��+ROOLGD\�0-��1LSDUNR�-.��
9HVWLEXODU�DGDSWDWLRQ�H[HUFLVHV�DQG�UHFRYHU\��DFXWH�VWDJH�DIWHU�DFRXV�
WLF�QHXURPD�UHVHFWLRQ��2WRODU\QJRO�+HDG�1HFN�6XUJ����������������

����.UHEV�'(��*LOO�%RG\�.0��5LOH\�32��3DUNHU�6:��'RXEOH�EOLQG��SODFH�
ER�FRQWUROOHG�WULDO�RI�UHKDELOLWDWLRQ�IRU�ELODWHUDO�YHVWLEXODU�K\SRIXQF�
WLRQ��SUHOLPLQDU\�UHSRUW��2WRODU\QJRO�+HDG�1HFN�6XUJ������������������

����+HUGPDQ�6-��5ROH�RI�YHVWLEXODU�DGDSWDWLRQ�LQ�YHVWLEXODU�UHKDELOLWDWLRQ��
2WRODU\QJRO�+HDG�1HFN�6XUJ����������������

����&XUWKR\V�,6��+DOPDJ\L��0��9HVWLEXODU�FRPSHQVDWLRQ��FOLQLFDO�FKDQJHV�
LQ�YHVWLEXODU�IXQFWLRQ�ZLWK�WLPH�DIWHU�XQLODWHUDO�YHVWLEXODU�ORVV��,Q��+HU�
GPDQ�6-��9HVWLEXODU�5HKDELOLWDWLRQ���UG�HG��3KLODGHOSKLD��)�$��'DYLV�&R���
�������������

����+HUGPDQ�6-��$GYDQFHV�LQ�WKH�WUHDWPHQW�RI�YHVWLEXODU�GLVRUGHUV��3K\V�
7KHU�����������������

����*DXWKLHU�*0��5RELQVRQ�'$��$GDSWDWLRQ�RI�WKH�KXPDQ�YHVWLEXORRFX�
ODU�UHÀH[�WR�PDJQLI\LQJ�OHQVHV��%UDLQ�5HV�����������������

����6FKXEHUW�0&��=HH�'6��6DFFDGH�DQG�YHVWLEXODU�RFXODU�PRWRU�DGDSWD�
WLRQ��5HVWRU�1HXURO�1HXURVFL��������������

����/LVEHUJHU�6*��0LOHV�)$��2SWLFDQ�/0��)UHTXHQF\�VHOHFWLYH�DGDSWDWLRQ��
HYLGHQFH�IRU�FKDQQHOV�LQ�WKH�YHVWLEXOR�RFXODU�UHÀH["�-�1HXURVFL�������
������������

����6FKXEHUW�0&��'HOOD�6DQWLQD�&&��6KHOKDPHU�0��,QFUHPHQWDO�DQJXODU�
YHVWLEXOR�RFXODU�UHÀH[�DGDSWDWLRQ�WR�DFWLYH�KHDG�URWDWLRQ��([S�%UDLQ�5HV�
�����������������

����7LOLNHW�&��6KHOKDPHU�0��7DQ�+6��=HH�'6��$GDSWDWLRQ�RI�WKH�YHVWLEXOR�
RFXODU�UHÀH[�ZLWK�WKH�KHDG�LQ�GLIIHUHQW�RULHQWDWLRQV�DQG�SRVLWLRQV�UHO�
DWLYH�WR�WKH�D[LV�RI�ERG\�URWDWLRQ��-�9HVWLE�5HV����������������

����+HUGPDQ�6-��+DOO�&'��6FKXEHUW�0&��'DV�9(��7XVD�5-��5HFRYHU\�RI�G\�
QDPLF�YLVXDO�DFXLW\�LQ�ELODWHUDO�YHVWLEXODU�K\SRIXQFWLRQ��$UFK�2WRODU\Q�
JRO�+HDG�1HFN�6XUJ������������������

����)HWWHU�0��=HH�'6��3URFWRU�/5��(IIHFW�RI�ODFN�RI�YLVLRQ�DQG�RI�RFFLSLWDO�
OREHFWRP\�XSRQ�UHFRYHU\�IURP�XQLODWHUDO�ODE\ULQWKHFWRP\�LQ�UKHVXV�
PRQNH\��-�1HXURSK\VLRO�����������������

����6KHOKDPHU�0��7LOLNHW�&��5REHUWV�'��.UDPHU�3'��=HH�'6��6KRUW�WHUP�
YHVWLEXOR�RFXODU�UHÀH[�DGDSWDWLRQ�LQ�KXPDQV��,,��(UURU�VLJQDOV��([S�
%UDLQ�5HV������������������

����3IDOW]�&5��9HVWLEXODU�FRPSHQVDWLRQ��3K\VLRORJLFDO�DQG�FOLQLFDO�DVSHFWV��
$FWD�2WRODU\QJRO�����������������

����%DUQHV�*5��9LVXDO�YHVWLEXODU�LQWHUDFWLRQ�LQ�WKH�FRQWURO�RI�KHDG�DQG�H\H�
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PRYHPHQW��WKH�UROH�RI�YLVXDO�IHHGEDFN�DQG�SUHGLFWLYH�PHFKDQLVPV��
3URJ�1HXURELRO�����������������

����.DVDL�7��=HH�'6��(\H�KHDG�FRRUGLQDWLRQ�LQ�ODE\ULQWKLQH�GHIHFWLYH�KX�
PDQ�EHLQJV��%UDLQ�5HV������������������

����7LDQ�-��&UDQH�%7��'HPHU�-/��9HVWLEXODU�FDWFK�XS�VDFFDGHV�LQ�ODE\ULQ�
WKLQH�GH¿FLHQF\��([S�%UDLQ�5HV������������������

����%RFNLVFK�&-��6WUDXPDQQ�'��+HVV�.��+DVOZDQWHU�7��(QKDQFHG�VPRRWK�
SXUVXLW�H\H�PRYHPHQWV�LQ�SDWLHQWV�ZLWK�ELODWHUDO�YHVWLEXODU�GH¿FLWV��1H�
XURUHSRUW�������������������

����/HLJK�5-��+XHEQHU�:3��*RUGRQ�-/��6XSSOHPHQWDWLRQ�RI�WKH�KXPDQ�YHV�
WLEXOR�RFXODU�UHÀH[�E\�YLVXDO�¿[DWLRQ�DQG�VPRRWK�SXUVXLW��-�9HVWLE�5HV�
���������������

����+HUGPDQ�6-��6FKXEHUW�0&��7XVD�5-��5ROH�RI�FHQWUDO�SUHSURJUDPPLQJ�
LQ�G\QDPLF�YLVXDO�DFXLW\�ZLWK�YHVWLEXODU�ORVV��$UFK�2WRODU\QJRO�+HDG�
1HFN�6XUJ��������������������

����%ODFN�5$��+DOPDJ\L�*0��&XUWKR\V�,6��7KXUWHOO�0-��%UL]XHOD�$(��
8QLODWHUDO�YHVWLEXODU�GHDIIHUHQWDWLRQ�SURGXFHV�QR�ORQJ�WHUP�HIIHFWV�RQ�
KXPDQ�DFWLYH�H\H�KHDG�FRRUGLQDWLRQ��([S�%UDLQ�5HV������������������

����%URQVWHLQ�$0��+RRG�-'��7KH�FHUYLFR�RFXODU�UHÀH[�LQ�QRUPDO�VXEMHFWV�
DQG�SDWLHQWV�ZLWK�DEVHQW�YHVWLEXODU�IXQFWLRQ��%UDLQ�5HV��������������
����

����6FKXEHUW�0&��'DV�9��7XVD�5-��+HUGPDQ�6-��&HUYLFR�RFXODU�UHÀH[�LQ�
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