5SHFRYHU\ RULHQWHG OH
8QLYHUVLW\ RI 5SHFRYHU
)YXWXUH +HDOWKFDUH 3U

SHOOHWLHWHXUHWWH 7XUJLV &

'"HSDUWPHQW RI 3V\FKLDWU\ 8QLYHUVLW\ RI ORQWUHDO ORQWUHDO &DQDGD
'"HSDUWPHQW RI 3V\FKLDWU\ <DOH 6FKRRO Rl OHGLFLQH 1HZ +DYHQ 86%$
8QLYHUVLWpP 3LHUUH HW ODULH &XULH * 6RUERQQH 8QLYHUVLWpPV 3DULV )UDQFH

&RUUHVSRQGLQJHDNKROQFRLY 3HOOHWLHU 'HSDUWPHQW RI 3V\FKLDWU\ &5 ,8600 &,8666 (07/ ORQWUHDO
IUDQFRLY SHOOHWLHU#\DOH HGX

5HFHLYHG 'GBWMPEHU
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\ DV D Z &RQFHSW RI
RY V
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WKH DVVRFLDWLRQ EHWZHHQ VFKL]IRSKUHQLD DQG GLDEHWHYVY KDV EHHQ NQRZQ DW
OHDVW VLQFH > @ ,W FDQ EH H[SODLQHG E\ SRWHQWLDO FHOOXODU DQG
JHQHWLF OLQNV > @ RU SK\VLFDO LQDFWLYLW\ SRRU GLHW DQG FLJDUHWWH
VPRNLQJ > @ 6RFLDO KHDOWK GHWHUPLQDQWY VXFK DV LQFRPH KRXVLQJ
DQG JHQGHU > @ FDQ DOVR FRQWULEXWH ZKLOH WKH XSWDNH RI SVI\IFKRWURSLF
PHGLFDWLRQ LV SDUWLFXODUO\ DVVRFLDWHG ZLWK 7\SH GLDEHWHYV > @

6RFLDO GHWHUPLQDQWY DUH EHOLHYHG WR EH UHDVRQV DV WR ZK\ WKH
SUHYDOHQFH RI GLDEHWHV LV VR KLJK DPRQJ WKHVH SDWLHQWY EXW WKHUH LV QR.
D JURZLQJ DUJXPHQW WKDW HPSKDVL]HV WKH LQWHUFRQQHFWHGQHVV Rl PHQWDO
DQG VRPDWLF KHDOWK GLPHQVLURQ\NEWIKB ZLWK RQH GLPHQVLRQ
VWDWH RI WRKHUHROMKMURQ KDV EHHQ LQWXLWLYHO\ NQRZQ IRU
FHQWXULHV EXW XQIRUWXQDWHO\ PRGHUQ PHQWDO KHDOWKFDUH DQG SK\VLFDO
KHDOWKFDRWHBRHNL\WIO® VLORYV LI QRW RQH DJDLQVW WKH RWKHU
> @ DQG ZLWK YHU\ LPSRUWDQW LI QRW WUDJLF FRQVHTXHQFHV LQ WHUPV RI
SRRUHU TXDOLW\ Rl OLIH DQG VKRUWHQHG OLIHVSDQ

ODQDJHPHQW RI FKURQLF SK\VLFDO LOOQHVVHV LQ SULPDU\ FDUH LV DOUHDG\
YHU\ FRPSOH[ > @ HYHQ PRUH VR ZKHQ WKHVH FRQGLWLRQV FRPH LQ
PXOWLSOH FRPELQDWLRQV DQG LQYROYH FRPRUELGLW\ ZLWK PHQWDO LOOQHVV
.QRZLQJ WKH FRPPRQ FDXVHV DQG GLVHDVH PHFKDQLVPV RI LQWHUDFWLRQV
VKRXOG DOORAHPFWREBHSURDFWLYH DSSURDFK LQ WKHLU
SUHYHQWLRQ DQG WUHDWPHQW 1HYHUWKHOHVV LW LV OLNHO\ WKDW WUHDWLC
SV\FKLDWULF V\PSWRPV RQ RQH VLGH DORQH ZLOO QRW LPSURYH OLIH
H[SHFWDQF\ IRDzWKWENE& FKWRQLF SK\WLFDO FRQGLWLRQ
ZKLOH PDQDJLQJ FKURQLF SK\WLFDO LOOQHVV RQ WKH RWKHU VLGH VHSDUDWHO\
ZLOOVOQRQL } FIDRESWRBYH WKH RYHUDOO RXWFRPHV LQ WHUPV RI VRFLDO
LQFOXVLRQ DQG TXDOLW\ RI OLIH ZKLFK DUH NH\ VRFLDO GHWHUPLQDQWY DQG
SUHGLFWRUV RI ERWK PHQWDO KHDOWK DQG SK\WLFDO KHDOWK > @ $ OLIH FRXUVH
DSSURDFK LV ZDUUDQWHG PXFK EH\RQG D W\SLFDOO\ FXUDWLYH DSSURDFK WR
LOOQHVV VLQFH WKH IRDRBWWQON VW DZHOO REHQDRIH FDQ
RYHU GHFDGHV > @ 3DWLHQWYV DUH SUREDEO\ WKH EHVW SODFHG SHUVRQV WR
LOQFDUQDWH VXFK DQ DSSURDFK LQ RUGHU WR WUDQVFHQG WKHVH KLVWRULF VLOR
ZKLFKDWWHL}BRPOWKHLU RZQ GDLO\ OLIH FRXUVH SHUVSHFWLYHV DQG
WUDMHFWRULHYV

OHWKRGY DQG ODWHULDOV

5HFRYHU\ KDV XQGRXEWHGO\ JDLQHG WUDFWLRQ WKURXJKRXW WKH ZRUOG
DQG PMFRUW JRLQJ LQWR WKH WUDQVIRUPDWLRQ RI PHQWDO KHDOWK
SROLFLHV DQG V\VWHPV WR DFKLHYH @HFRYHU\ RULHQWHG RXWFRPHV >
*HQHUDOO\ VSHDNLQJ WZR SRUWUD\DOV RI UHFRYHU\ VWDQG RXW DPLGVW WKH
GLYHUVLW\ Rl YLHZV UHVWRUDWLRQ Rl IXQFWLRQLQJ DQG GHHSHQLQJ ZHOOQHVV
> @ :KHQ UHFRYHU\ LV PDLQO\ VHHQ DV V\PSWRP PDQDJHPHQW WKH
SULPDU\ IRFXV Rl SHUVRQDO FKRLFH DQG UHVSRQVLELOLW\ LQ WKH SURFHVV RI



%HHQWMHY SBWLH@WY JHBHWHIROVDO KBBRO WK

> @

&XVDFN HWURIHVVLRQQDERPPXQLFDWLRQ

> @ QXUVHV

(LVHQ HW DGDWLEQWYV YHSWHHIDQFHQWRR V

+DFNPDQ HWQOIMWLHQWYV| VBQYHVDDFWLER

> @

.HPS HW DOV VWHP LQVW[L GWDRBOH QR
GLUHFWLYHV

.LGG HW DOV®WVEHPV LQVWH®XMNIHPH QWQR

.RYDO HW DU\WWHIKP LQVW|LYXWLIRZRI QR

ODU\QRZVNLHPHUJHQF\ QXUVLQJ QR

7UDF]\N HWGHBDUWPHQW

> @

ORUDQW HWSURYLG@E UV VKDUHG GHFRVLRQ
PDNLQJ

0XQVRQ HWR XK HQJDJHPHQWQR

> @

3HWULN H PWOR VL GAH UV FRQILGHQWLO®R W\

3LDW HW DIOKRX\VAQ QJ IDFLODWWHWXGHVQR

3RODFHN |HWQPSDWLHQWYV| HQJDJHPHQWQR

> @

SDEHQVFKOBDWHWQWY JHHHDWY PHQWRR V

DO > @

5XGQLFN IKQGLFLDQV DWWLWXGHV\HV

(DVWZRRG |> @

6DO\HUV HB®URNQGHUV DWWLWXGHVQR

> @

6RZHUV BQ8YLGHUV SDMQHIIWY HQWH YV

0ODULQ > @

6WUDWIRUGUHMWHDDEGEK FRPRRQDRWHPHQWHYV

>

@

7TDEOHHVXOWY WR WKH VHDUFK ZLWK WKH NH\ ZRUGV fUHFRYHU\ RULHQWHGGg
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.LVH®\ 6PLWK 0 /DZUHQFH ' &R[ 0O &DPSEHOO /$ HW DO
,QHTXLWDEOH DFFHVV IRU PHQWDOO\ LOO SDWLHQWY WR VRPH PHGLFDOO\ QHFHVVDU\
SURFHGXUHV &0$-
3BHOOHWLHU -) /HV®RKH GH-GRBXKIRD HW DO
‘KHQ SDWLHQWV WUDLQ GRFWRUV IHDVLELOLW\ DQG DFFHSWDELOLW\ RI SDWLHQW
SDUWQHUVKLS WR LPSURYH SULPDU\ FDUH SURYLGHUV DZDUHQHVV RI
FRPPXQLFDWLRQ EDUULHUV LQ IDPLO\ PHGLFLQH IRU SHUVRQV ZLWK VHULRXV
PHQWDO LOOQHVV OHQW +HDOWK )DP OHG
/IRLIQROXGR*RXOHWWR\HU /@D HW DO
3HUFHLYHG EDUULHUV WR KHDOWKFDUH IRU SHUVRQV OLYLQJ LQ SRYHUW\ LQ 4XHEHF
&DQDGD4SWKKHID OSWRMHFW ,QW - (TXLW\ +HDOWK
9HUOLQGH /DHQGHU 1 'H ODHVVFKDOFN 6 'HYHXJHOH O :LOOHPV 6

H VRFLDO JUDGLHQW LQ GRFWRU SDWLHQW FRPPXQLFDWLRQ %0& ,QW -
(TXLW\ +HDOWK
6KHIHU+HQGHUVRQ & +RZDUBU/QLFIXRNMID)\ -
'LDJQRVWLF RYHUVKDGRZLQJ DQG RWKHU FKDOOHQJHV LQYROYHG LQ WKH
GLDJQRVWLF SURFHVV Rl SDWLHQWV ZLWK PHQWDO LOOQHVV ZKR SUHVHQW LQ
HPHUJHQF\ GHSDUWPHQWY ZLWK SK\VLFDO V\PSWRPV a D TXDOLWDWLYH VWXG\
3/R6 2QH
-RQHV 6 +RRLWQGFVBRV cC'LDJQRVWLF RYHUVKDGRZLQJd
ZRUVH SK\VLFDO KHDOWK FDUH IRU SHRSOH ZLWK PHQWDO LOOQHVV $FWD 3V\FKLDWU
6FDQG
SHOOHWLHU -%R/IHWVMHWABQLQ -3 'HQLV ) HW DO
JHDVLELOLW\ DQG DFFHSWDELOLW\ Rl SDWLHQW SDUWQHUVKLS WR LPSURYH DFFHVV WR
SULPDU\ FDUH IRU WKH SK\VLFDO KHDOWK RI SDWLHQWV ZLWK VHYHUH PHQWDO
LOOQHVVHY DQ LQWHUDFWLYH JXLGH %0& ,QW - (TXLW\ +HDOWK
&DUQH\ &3 -RQHV / :RROVRQ 5* OHGLFDO FRPRUELGLW\ LQ ZRPHQ
DQG PHQ ZLWK VFKL]JRSKUHQLD $ SRSXODWLRQ EDVHG FRQWUROOHG VWXG\ - *HQ
,QWHUQ O0HG
%ORFK * 5R]JPRYLWV / *LDPEURQH % %»DUULHUV WR SULPDU\ FDUH
UHVSRQVLYHQHVV WR SRYHUW\ DV D ULVN IDFWRU IRU KHDOWK %0& )DP 3UDFW

3ULFH -+ 'HVPRQG 60 6Q\GHU )) .LPPHO 65 3HUFHSWLRQV RI

IDPLO\ SUDFWLFH UHVLGHQWYV UHJDUGRP®J KHDOWK FDUH DQG SRRU SDWLHQWYV -

3UDFW

&RSHODQG / =HEHU - :DQJ &3 3DUFKPDQ 0 /DZUHQFH 9 HW DO

3DWWHUQV RI SULPDU\ FDUH DQG PRUWDOLW\ DPRQJ SDWLHQWV ZLWK

VFKL]RSKUHQLD RU GLDEHWHY D FOXVWHU DQDO\VLVY DSSURDFK WR WKH UHWURVSHFWLYH

VWXG\ RI KHDOWKFDUH XWLOL]DWLRQ %0& +HDOWK 6HUY 5HV

'"H +HUW 0 YDQ :LQNHO 5 9DQ (\FN ' +DQVVHQV / :DPSHUV 0 HW DO
3UHYDOHQFH RI GLDEHWHV PHWDEROLF V\QGURPH DQG PHWDEROLF

DEQRUPDOLWLHV LQ VFKL]JRSKUHQLD RYHU WKH FRXUVH RI WKH LOOQHVV D

FURVVVHFWLRQDO VWXG\ &OLQ 3UDFW (SLGHPRO OHQW +HDOWK

YDQ :HOLH + 'HUNV (0 9HUZHLM .+ GH 9DON +: .DKQ 56 HW DO

H
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BLDW%R\HU 5 )OHXU\ 0- /HVDJH $ 2 &RQQHO OD® PHDW LIWE B RIQR & MRR B @M@ L+P EIX [ 3UREOHP
DQG SURSULHWRU SHUVSHFWLYHV RQ D UHFREPMHG ROUHCHON QW IDRAD W.KQH FORPHYOULGVEFKRRO R
EDVHG KRXVLQJ 3V\FKLDWU 5HKDELO - Rl SHUIRUPDQFH LQ SRVWGRFWRUDO WUDLQLQC
%HHQWMHYDQ *DDO %* *RRVVHQV 3- 6FKRRODXRYHIQ OHQWDO +HDOWK $VVRFLDWLRQ
'HYHORSPHQW RI DQ H VXSSRUWHG LOOQHVINQGEDSKXIVHPBIQWHDQ®KUHFRYHU\
SURJUDPPH IRU FRQVXPHUV ZLWK VHYHUH PHQWDO LOOQHVV XVLQJ LQWHUYHQWLRQ
PDSSLQJ DQG GHVLJQ RI DQ HDUO\ FOXVWHU UDQGRPL]HG FRQWUROOHG WULDO %0&
+HDOWK 6HUY 5HV
SDEHQVFKO®PKXVWHUVFKLW] & &RQFD $ .QX|I $ 1HHGKDP , HW DO

,Q~XHBFWLQJOH SHHU LQWHUYHQWLRQV RQ WKH UHFRYHU\ DWWLWXGH RI
SHUVRQV ZLWK D SV\FKLDWULF GLVDELOLW\ 6FDQG - &DULQJ 6FL
(LVHQ OXHOOHU / &KDQJ % 5HVQLFN 6 B6FKXOW] 0 HW DO OHQWDO
KHDOWK DQG TXDOLW\ RI OLIH DPRQJ YHWHUDQV HPSOR\HG DV SHHU DQG YRFDWLRQDO
UHKDELOLWDWLRQ VSHFLDOLVWYVY 3V\FKLDWU 6HUY
ODU\QRZVNL 7TUDR[KNDP / %URDGEHQW 0 $ FULWLFDO
GLVFXVVLRQ Rl WKH FRQFHSW RI UHFRYHU\ IRU PHQWDO KHDOWK FRQVXPHUV LQ WKH
(PHUJHQF\ '"HSDUWPHQW $XVWUDODV (PHUJ 1XUV -
0XQVRQ 05 &ROH $ B6WDQKRSH 9 ODUFXV 6& OF.D\ 0 HW DO
&RUQHUVWRQH SURJUDP IRU WUDQVLWLRQ DJH \RXWK ZLWK VHULRXV PHQWDO LOOQHVV
VWXG\ SURWRFRO IRU D UDQGRPL]JHG FRQWUROOHG WULDO 7ULDOV
3HWULBLOOHUD 0 .DSODQ < ODWDUD]]JR % :RUW]JHO + %DODQFLQJ
SDWLHQW FROQ}IE HHDBRRULEMUDWLRQV LQ REWDLQLQJ FROODWHUDO
LQIRUPDWLRQ - 3V\FKLDWU 3UDFW
6RZHUV : 0ODULQ 5 $ FRPPXQLW\ HQJDJHG FXUULFXOXP IRU SXEOLF
VHUYLFH SV\FKLDWU\ IHOORZVKLS WUDLQLQJ &RPPXQLW\ OHQW +HDOWK -

3RODEHBOOHIPLQRVY 5 6FKZDUW] $ 6KDUS ' HW DO

(QJDIJHPHQW DV DQ HOHPHQW RI VDIH LQSDWLHQW SV\FKLDWULF HQYLURQPHQWYV -

$P 3V\FKLDWU 1XUVHV $VVRF

6WUDWIRUG $ %URSK\ / &DVWOH ' +DUYH\ & 5REHUWVRQ - HW DO

(PEHGGLQJ D UHFRYHU\ RULHQWDWLRQ LQWR QHXURVFLHQFH UHVHDUFK LQYROYLQJ
SHRSOH ZLWK D OLYHG H[SHULHQFH LQ UHVHDUFK DFWLYLW\ 3V\FKLDWU 4
$JUDZDO&DSSRQL 3 /uSH] - .LGG 6 5LQJVWHG & HW DO JURP

VXUYLYLQJ WR DGYLVLQJ D QRYHO FRXUVH SDLULQJ PHQWDO KHDOWK DQG DGGLFWLRQV
VHUYLFH XVHUV DV DGYLVRUV WR VHQLRU SVV\FKLDWU\ UHVLGHQWY $FDG 3V\FKLDWU\

JUDQN - H &DQO('6 FRPSHWHQF\ IUDPHZRUN %HWWHU
VWDQGDUGY %HWWHU SK\VLFLDQV %HWWHU FDUH 5R\DO &ROOHJH RI 3K\VLFLDQV DQG
6XUJHRQV RI &DQDGD 2WWDZD &DQDGD
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