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(GLWRU &RQWULEXWRU 6XPPLW 5HFRUGHU

&R &KDLU 6H[ DQG *HQGHU +HDOWK &ROGDPMILIREWIOYBUHPHGLFDO 3URJUDP &KDLU

$PHULFDQ OHGLFDO :RPHQ V $VVRFLDWLR¥HVHDUFK $VVLVWDQW 6H[ DQG *HQGHU +
$PHULFDQ OHGLFDO :RPHQ V $VVRFLDWLRGQ
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PHULFDQ OHGLFDO :RPHQ V $VVRFLDWLR
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&RQWULEXWRU 6XPPLW 5HFRUGHU 6WXGHQW &KRLL *XQ 9LROHQFH
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BURMHFW 0DQDJHU 6H[ DQG *HQGHU +HDYW{p 6GHADW ERURIUYPDWNYHWDQW (92/9( I
$PHULFDQ OHGLFDO :RPHQ V $VVRFLDWLREPHULFDQ OHGLFDO :RPHQ V $VVRFLDWLRG
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8QLYHUVLW)\ Rl 6RXWK &DUROLQD 6FKRRO3BRDH\GLEL RH ¢DHBOHYQPOMHGLFLQH 8QLYF
&R )RXQGHU DQG 3DVW &KDLU 6H[ DQG *H@EROLHGDBWKRRO Rl OHGLFLQH *UHHQYLO
&ROODERUDWLYH
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&OLQLFDO $VVRFLDWH 3URIHVVRU (PHULWD OH % WHRROORFRHIDLFLQH
8QLYHUVLW\ +RPHU 6WU\NHU 0' 6FKRRO RI OHGLFLQH
&211-( % 1(:0$1 0' 0%$&3 )$+$ )$0:$
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$GMXQFW 3URIHVVRU Rl OHGLFLQH +ROPD
-8/-$1$ ./-1* 0' 03+ 0$&3 06&3 (QGRFULQRORJ\ 'LDEHWHV DQG OHWDERO
6X]DQQH +DQVRQ 3RROH 'HDQ &KDLU :RPIHQ ¥ RUHND @ Q/IKY HUWHWQ PORVVPDQ 6FKRRO |
OHGLFLQH $VVLVWDQW 'LUHFWRU OD\R &0OLQLF :RPHQ V +HDOWK
OD\R &OLQLF $OL[ 6FKRRO Rl OHGLFLQH HY%L2]RQD. :@DP SRV )$&3 )$0:$ 06&3
$VVLVWDQW 3URIHVVRU +DUYDUG OHGLFD!
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3DVW 3UHVLGHQW $PHULFDQ OHGLFDO :R3WHRY VDV VIROAL\D WHRIQUD O % ULJKDP 'HSDUW
3URIHVVRU 9LFH &KDLU IRU )DFXOW\ '"HYHORSPHQW 'HSDUWPHQW RI
2UWKRSHGLF 6XUJHU\ DQG 6SRUWYV OHGLRBUGH $SVEREBDW "' HIBQ IBH&3 )5&3
&RQWLQXLQJ (GXFDWLRQ 8QLYHUVLW)\ RI3DRIVNV R G®IF® OLEMQMKHDULU OHGLFDO 2QF
6LGQH\ .LPPHO OHGLFDO &ROOHJH 7KRPD)V
-2$11(/ 35%$6%' ''6 03+ OHGLFDO 'LUHFWRU OHGLFDO 2QFRORJ\ DC
$VVRFLDWH 3URIHVVRU $VVLVWDQW 'HD Q6 HRLY I$FH\G H-MHU FHRIVRIQUYHDOWK 1HZ -HUVH\
8QLYHUVLW\ RI 3BLWWVEXUJK 6FKRRO Rl '"HQWDO OHGLFLQH
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0$5&-% 67()$1-&. 3+ 3URIHVVRU RI 3KDUPDF\ 3UDFWLFH *HULD)
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3URIHVVRU 2EVWHWULFV DQG *\QHFRORJ$FBEWH®ILRDOBRQYAHVWMWVHFK 8QLYHUVLW\
6FKRRO RI OHGLFLQH 'LUHFWRU 6WDQIRUKBUWRPHQ-RGHDOMKKRROH]I 3KDUPDF\
"LITHUHQFHV LQ OHGLFLQH &HQWHU
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7KLV 6XPPLW ZRXOG QRW KDYH EHHQ SRVVLEOH ZLWKRXW WKH PDQ\ LQ

DQG WKH JHQHURXV FRQWULEXWLRQV IURP RXU OHDG VSRQVRU WKH

VXSSRUWLQJ VSRQVRUV /DXUD : %XVK "QVWLWXWH IRU :RPHQ V +HDO

6FKRRO Rl OHGLFLQH *UHHQYLOOH DQG 6WDQIRUG :RPHQ V +HDOWK D
+HDOWK\:RPHQ

'H ZRXOG DOVR OLNH WR DFNQRZOHGJH WKH ZRUN DQG VXSSRUW RI WK
6FLHQWLILF 3IRVWHU &RPPLWWHH
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2YHU WKH SDVW GHFDGH RXU FROOHFWLYH HIIRUWYVY KDYH WUDQVIRUPH
LQWHJIJUDWLQJ VH[ DQG JHQGHU FRQVLGHUDWLRQV LQWR FXUULFXOD DF
UHDIILUPDWLRQ RI RXU FRPPLWPHQW WR DGYDQFLQJ KHDOWK HTXLW\ D
SDUWLFXODUO\ ZRPHQ ZKR FRPSULVH DSSUR[LPDWHO\ KDOI RI WKH ZRL

7KH ILUVW 6H[ bQG *HQGHU OHGLFDO (GXFDWLRQ 6XPPLW ZDV KHOG LQ

IXQGDPHQWDO WR XQGHUVWDQGLQJ KHDOWK DQG GLVHDVH 7KLV JUHZ |
ZKHUH ZH OHDUQHG WKDW PRVW PHGLFDO UHVHDUFK KDG EHHQ FRQGXF
DSSO\ WR ZRPHQ %\ WKHUH ZDV D JUHDW GHDO RI HYLGHQFH WKDW
UHOHYDQW WR PDQ\ GLVHDVHYV LQ DOO ERG\ VIVWHPV IRU DOO SDWLHQV
VXEVHTXHQW VXPPLWV ZH KDYH FRQYHQHG HGXFDWRUYVY FOLQLFLDQV |
SURIHVVLRQVY PHGLFLQH QXUVLQJ SKDUPDF\ GHQWLVWU\ SK\WVLFDO D(
WR VKDUH NQRZOHGJH GHYHORS FRPSHWHQFLHVY DQG DGYRFDWH IRU V
OHG WR WKH GHYHORSPHQW RI FRUH HGXFDWLRQDO WHQHWY WKDW HP S
XQGHUVWDQGLQJ RI ELRORJLFDO VH[ GLIIHUHQFHY DQG VRFLRFXOWXUD
KHDOWKFDUH SUDFWLWLRQHUYV

7KLV \HDU V 6XPPLW H[SORUHG LQQRYDWLYH DSSURDFKHV WR GULYLQJ
URDGPDS IRU EHVW SUDFWLFHV LQ VH[ DQG JHQGHU VSHFLILF KHDOWKF
HVSHFLDOO\ H[FLWHG WR KRVW WKLV HYHQW LQ FRQMXQFWLRQ ZLWK EF
WKH $PHULFDQ OHGLFDO :RPHQ V $VVRFLDWLRQ V WK $QQXDO OHHWLC
UHFRJQLWLRQ Rl WKH LPSRUWDQFH RI VH[ DQG JHQGHU GLIIHUHQFHV LC

$V ZH ORRN WR WKH IXWXUH RXU ZRUN LV IDU IURP FRPSOHWH 7KH LQ\
HGXFDWLRQ PXVW FRQWLQXH WR HYROYH HPEUDFLQJ LOQOWHUVHFWLRQD
SDWLHQWYV :H PXVW DGYRFDWH IRU SROLFLHVY WKDW VXSSRUW WKH LQF
HGXFDWLRQ DQG FOLQLFDO SUDFWLFH :H PXVW HPSRZHU WKH QH[W JH
DSSURDFK SDWLHQW FDUH ZLWK D FRPSUHKHQVLYH XQGHUVWDQGLQJ RI
RXWFRPHY 7RJHWKHU DFURVYV KHDOWK SURIHVVLRQV DQG ZLWK RXU L
TXDOLW\ RI KHDOWKFDUH IRU DOO

6XPPLW &R &KDLUYV

ODU\ . 5RMHN 3K

-DQLFH :HUELQVNL 0' )$&2* )$0:$
$O\WRQ - OF*UHJRU 0' 0$ )$&(3

.HOVH\ ODUWLQ O
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(OL]D /R &KLQ 0' 03+ 0$&3 )$0:$
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7TKEBPHULBBEGLERPHQ $WVRFLDIWLR QD KR QR WHRSD YBIHREIFR OWBEXPPIMMULHYV
IURP $ VW KRIO G PO W E VMBHI/W LB QVRFLREWRRRAQYKVLFLB@NS WLVYVIWR
DGYDQFH ZRPHQ SK\VLFLDQV DQG LPSURYH WKH KHDOWK RI ZRPHQ DOL]J

7KLNHDUZHZHUH[FLWHBHUJWKH"% $QQLYHBXPRMM WKKHRPHQ GHDOWKRDOIG
&RQJIUBIFE0:$ V WIEQQXIHM L QY HW KAR X UR/W K UG\ W K6K PP EWQ Y HBGEBFDWR U\
UHVHDU RO DL@O®WXGHQRRELYHKWB OGN F L SO RQHVEH VS\UD FWHPHW JLQJ
UHVHDUFK DQG LQQRYDWLYH WHDFKLQJ VWUDWHJILHV

$0:3 LQYROYMPIGEAWV ERWR® IR IOHD G H UGBKIIRP R\ RO Bl (KD ODMXG G YD QAT ® 1 W\
LPHGLFIUQNMXSSRUWKEIPPLH0:$ DLPWRRVWHIWRZLERIPP X QRWAG XFD\WRGV
DGYRFIZWHMWVOB PEHBGHHBSKQGHUVWBQGL®UI I HU HIQRMAK HD E URIFK HD OW K F D L
HGXFDWLRQ DQG FOLQLFDO SUDFWLFH

"KDWSULY L\WR HHORIGE H F DRIIS U R J UHK/IMD B \DFR R NILIQH DAVGRY KIKW X UH DIVQK ZH G
PRPHQWMRZIDADRVNQRZOHGSM[SDQGLAWH UG L VFR S O DVELERE Q V X UN QDK H
QH[W JHQHUDWLRQ RI KHDOWK SURIHVVLRQDOV LV HTXLSSHG ZLWK WKH

(LOHHQ %DUUHWW 0' 03+
3UHVLGHQW
$PHULFDQ OHGLFDO :RPHQ V $VVRFLDWLRQ

/122.41* ¥%$& 6800 76

6H[ *HQGHU OHGLFDO (GXFDWLRQ 6XPPLW $ 5RDGPDS IRU &XUULFX(
ODUMRULH -HQNLQV &KDLU (OL]D &KLQ &R &KDLU 9LUJLQLD OLOOHU

6H[ *HQGHU +HDOWK (GXFDWLRQ 6XPPLW $GYDQFLQJ &XUULFXOD W
ODUMRULH -HQNLQV $O\WRQ OF*UHJRU DQG (OL]D &KLQ &R &KDLUYV
_.DWKOHHQ 'LJUH DQG $QD 0DULD /RSH] +RVW &R &KDLUYV

6H[ DQG *HQGHU +HDOWK (GXFDWLRQ 6XPPLW "QQRYDWLYH DQG 6XV
-XOLDQD .OLQJ DQG 5HEHFFD 60HHSHU &R &KDLUV (OL]D &KLQ 3URJUI
.DUHQ 1RYLHOOL DQG $QD ODULD /RSH] +RVW &R &KDLUYV

6H[ *HQGHU +HDOWK (GXFDWLRQ 6XPPLW "QWHUVHFWLRQ RI 6H[ *H
&RQQLH % 1HZPDQ -XOLDQD .OLQJ 5HEHFFD 60HHSHU DQG (OL]D &KLQ

(G X F D WeLXRP@ LRVQW KHH D ORMKR PHQ$G YD Q FIRPH Q #HDIOWK URXQRRYD QR Q
3UHFLVLRQ
ODU\ 5RMHN &KDLU -DQ :HUELQVNL $O\VRQ OF*UHJRU .HOVH\ ODUWLQ
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'LUHFWRU )DFXOW\ $IIDLUV DQG 'HYHORSPHQW

8QLYHUVLW\ RI 6RXWK &DUROLQD 6FKRRO Rl OHGLFLQH *UHHQYLOOH

&R )RXQGHU DQG 3DVW &KDLU 6H[ DQG *HQGHU +HDOWK &ROODERUDWL"

‘H DUH KHUH WR FHOHEUDWH WKH WK $QQLYHUVDU\ RI RXU ILUVW 6HJ[ |
KDYH PDGH D JUHDW GHDO RI SURJUHVV RYHU WKHVH SDVW WHQ \HDUV
RI D VH[ DQG JHQGHU OHQV WKDQNV WR WKH HIIRUWV Rl VR PDQ\ SLRQ
WKH QH[W VWHSV LQ DGYDQFLQJ RXU PLVVLRQ "W EXLOGV RQ RXU ILUV
WKH OD\R &OLQLF LQ DQG VXEVHTXHQW LQWHUSURIHVVLRQDO 6XPPL
YLUWXDO 6XPPLWV LQ DQG

7DNLQJ WKH ILUVW VWHSVY WR ZRUN LQ WKH ILHOG RI ZRPHQ V KHDOWK
UHFRJQL]JLQJ WKDW SDWLHQW FDUH UHVHDUFK DQG KHDOWK SURIHVVL
QHHGY DQG WKXV KDG WR FKDQJH %HLQJ D SLRQHHU ZDV EUDYH 7KRVI
FRXUDJH DQG WKH LPSDFW RQ WKHLU SDWLHQWY DQG VWXGHQWYV :H ZL
‘KHQ ZH FRPH WRJHWKHU VXFK DV DW WKLV 6XPPLW ZH DUH UHPLQGHG
‘H DUH D FRPPXQLW\ WKDW LV FRPPLWWHG WR PDNLQJ D GLIITHUHQFH DQC
QHHG WR SHUVHYHUH DQG ZH QHHG WR GR WKLV FROOHFWLYHO\ QRZ

‘H DUH OLYLQJ LQ FRPSOLFDWHG DQG FKDOOHQJLQJ WLPHV :H ZLOO DG
XOWLPDWH JRDOV DQG FRQWLQXLQJ WR PRYH IRUZDUG "W ZDV LQ WKLV
I[IURP WKH 6H[ DQG *HQGHU +HDOWK (GXFDWLRQ 6XPPLW WR WKH 6XPPLW
JRDO UHPDLQV WKH VDPH :H DUH KHUH WR DGYDQFH WKH FDXVH RI ZRP
KHDOWK LQ KHDOWK SURIHVVLRQV HGXFDWLRQ

2YHU WKH SDVW WHQ \HDUV ZH KDYH PRYHG IDU EH\RQG ELNLQL PHGLF
EUHDVW DQG UHSURGXFWLYH KHDOWK DOWKRXJK ERWK RI WKRVH DUH
NQRZ WKDW VH[ bDQG JHQGHU DUH ERWK FHQWUDO FRQFHSWV LQ SHUVR!
NQRZ HYHU\ FHOO KDV D VH[ DQG HYHU\ SDWLHQW KDV D JHQGHU :H NC
WR VRFLHW\ 7KLV PHDQV WKDW XVLQJ D VH[ DQG JHQGHU OHQV DSSOLF

JRU WKRVH ZKR PD\ EWHWHZ QWRORWBHEDVLF OHYHO ZH FRQVLGHU VH[ WR |
DQG JHQGHU WR EH D VRFLRFXOWXUDO FRQVWUXFW 6H[ UHIHUV WR DQI
KRUPRQHV DQG GLIIHUHQFHV Rl VH[ GHYHORSPHQW ORVW FRPPRQO\ Z
ZKHQ ZH WDON DERXW ELRORJ\ *HQGHU HQFRPSDVVHV JHQGHU LGHQWL
H[SHFWDWLRQV UHODWLRQV DQG JHQGHUHG GLVWULEXWLRQV RI SRZH
PDQ ZRPDQ PDVFXOLQH IHPLQLQH ER\ JLUO L H D ZKROH SHUVRQ
JHQGHU DUH ELQDU\

HDWHP RIHSRZ HUXOMDQZ HNQRZ : HDWHD FRP P XQW VKDWY FRP P WHG VR
P DNNQJ DGUIITHHOAH (' YHU RQH FDQ EH D GDGHULQ VKLV H I ROV
U0 DU 5RWN
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2XU XQGHUVWDQGLQJ Rl ERWK VH[ DQG JHQGHU DUH HYROYLQJ 7KHUH |
GHPRQVWUDWLQJ PDQ\ VH[ GLIIHUHQFHV EHWZHHQ PHQ DQG ZRPHQ LQ F
WR XQGHUVWDQG WKH PHFKDQLVPV IRU WKHVH GLITHUHQFHV $OWKRXJK
KHDOWKFDUH SUDFWLFH EHKDYLRUV WKHUH LV HQRXJK HYLGHQFH RI G

NQRZ WKDW WKH VFLHQFH RI VH[ DQG JHQGHU GLIIHUHQFHV ZLOO FRQW
SDWLHQWYV

7KH (GXFDWLRQ 6XPPLW RQ WKH +HDOWK Rl :RPHQ EXLOGV RQ WKH I
\HDUV RI RXU SUHYLRXV JDWKHULQJV DQG RXU VFLHQWLILF DGYDQFHYV

HGXFDWLRQ UHVHDUFK FOLQLFDO FDUH DQG DGYRFDF\ 7KLV 6XPPLW
WR RXU LQVWLWXWLRQV DQG LQWHJUDWH LQWR FXUULFXOD DQG FOLQL
ZDQW \RX DOO WR EH DPEDVVDGRUV IRU FRQWLQXHG SURJUHVV LQ VHJ[ |
6XPPLW WR EH HPSRZHULQJ LQGLYLGXDOO\ DQG FROOHFWLYHO\ WR FUH
IRU WKH IXOOQHVYV DQG FRPSOH[LW\ RI SDWLHQWYV OLYHV ZKLFK LQWH
DQG ZKLFK LV HPSRZHULQJ IRU ERWK SDWLHQWY DQG SUDFWLWLRQHUV
HPSRZHULQJ XV WR PDNH D GLIIHUHQFH

5()

(5(1
Y

O(5(1&(
RYHUQPHQW RI &DQDGD &DQDGLDQ "QMVDIVW XW BN QRE HHH'D:&(\W W SINQ/\HHD[U FKWWSSY  FLKU LUV
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'HDQ 6FKRRO RI OHGLFLQH DQG +HDOWK 6FLHQFHYV
9LFH 3UHVLGHQW IRU +HDOWK $1IDLUV
8QLYHUVLW\ RI 1IRUWK 'DNRWD

4 $ E\

$O\WRQ - OF*UHJRU 0' 0$ )$&(3

$VVRFLDWH 'HDQ RI )DFXOW\ $1IDLUV DQG 'HYHORSPHQW 8QLYHUVL
3URIHVVRU RI (PHUJHQF\ OHGLFLQH 3ULVPD +HDOWK

"QWHJUDWLQJ VH[ DQG JHQGHU LQWR KHDOWK SURIHVVLRQDO HGXF
GLVSDULWLHV LQ KHDOWKFDUH +LVWRULFDOO\ PHGLFDO UHVHDUF
VH[ PDOH PRGHOV IDLOLQJ WR DFFRXQW IRU KRZ PHQ DQG ZRPH(
7KLV RYHUV LKW OIHEDI& NPBXYOHGJH DQG FDUH UHVXOWLQJ LQ ZR
XQGHUGLDJQRVHG DQG XQGHUWUHDWHG $GGUHVVLQJ WKHVH GLV:
DQG JHQGHU FRQVLGHUDWLRQV LQ HYHU\ DVSHFW Rl PHGLFDO UHV

.H\ PLOHVWRQHYVY LQ WKH PRYHPHQW WR LQFRUSRUDWH VH[ DQG JH(
1"+ 211ILFH RI 5SHVHDUFK RQL®PHQDWQ @MW BM/KL WD O LRD W L R @ KsIFFK

UHFRPPHQGHG ZLWKRXW HQIRUFHPHQW WKH LQFOXVLRQ RI ZRPHC
PHGLFDWLRQ VLGH HIIHFWV GXH WR WKHLU OLPLWHG UHSUHVHQWD
FDWHJRUL]DWLRQ Rl ZRPHQ RI FKLOG EHDULQJ SRWHR@WDO :KY O 8 W
PLOHVWRQHY UHSUHVHQWHG QHFHVVDU\ FKDQJH VXSSRUW ZDV QR
IXQGLQJ WHUPLQDIW RRQIRY SWHKHWHUYV RI ([FHOOWREH DWHRPBQRYQ M
DGYDQFH LQFUHDVHG DFFHVVLELOLW\ WR KHDOWKFDUH IRU ZRPHQ

5HFHQW \HDUV KDYH VHHQ D VXUJH LQ UHVHDUFK RQ VH[ DQG JHQG
UHYLHZV Rl PHGLFDO OLFHQVLQJ H[DP TXHVWLRQV KDYH UHYHDOHC
FRPSUHKHQVLYH LQFOXVLRQ RI VH[ DQG JHQGHU FRQVLGHUDWLRQV
FDUH $V WKH ZRUN LQFUHDVHV EXW IXQGLQJ EHFRPHYVY PRUH OLPLYV
SROLF\PDNHUV DQG LQGXVWU\ OHDGHUVY QHHG WR FROODERUDWH

LOWHIJUDWLRQ VKRXOG OHDG ZLWK VFLHQWLILF HYLGHQFH DQG GHI
PDLOQWDLQLQJ D VWURQJ IRFXV RQ WKH EDVLFV RI VH[ DQG JHQGHU
HTXLW\ IXWXUH KHDOWKFDUH SURIHVVLRQDOV ZLOO EH EHWWHU H
SUDFWLFHYV $GYRFDF\ IRU VA\VWHPLF FKDQJH PXVW EH FRQWLQXHG

5(0)(5(1&(6
8 6 3XEOLF +HDOWK 6HUYLFH 7DVN )RUFH RQ :RPHQ V +HDOWK "VVXHV :RPHQ V +HDO!
RPHQ V +HDOWK "VVXHV YRO QR

2IILFH Rl 5HVHDUFK RQ :RPHQ V +HDOWK KBDWISR/QDRUZAK WEGWXWHWRRI +HDOWK
1IDWLRQDO "QVWLWXWHYVY Rl +HDOWK 5HYLWD KRWIWELVR QZZZW RO JU H WX H R ¥ FEADYO UG F
*XLGHOLQH IRU WKH 6WXG\ DQG (YDOXDWLRQ RI *HQGHU 'LIITHUHQFHV LQ WKH &OLQLFL
RI +HDOWK DQG +XPDQ 6HUYLFHV -XO\ )5

JXWXUH RI 6H[ DQG *HQGHU OHGLFLQH :RUNLQJ *URXS HW DO 7KH (YROXWLRQ RI WKF
IRU *HQGHU DQG +HDOWK (TXLW\ +DV $UULYHG -RXUQDO RI :RPHQ V +HDOWK YRO
KWWSV GRL RUJ MZK



https://stacks.cdc.gov/view/cdc/66187
https://orwh.od.nih.gov/
https://www.congress.gov/bill/103rd-congress/senate-bill/1
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/evaluation-sex-differences-clinical-investigations
https://www.liebertpub.com/doi/abs/10.1089/jwh.2022.0503?journalCode=jwh
https://orwh.od.nih.gov/
https://www.congress.gov/bill/103rd-congress/senate-bill/1
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6X]DQQH +DQVRQ 3RROH 'HDQ

BURIHVVRU RI OHGLFLQH

&KDLU :RPHQ V +HDOWK "QWHUQDO OHGLFLQH
$VVLVWDQW 'LUHFWRU OD\R &OLQLF :RPHQ V +HDOWK
OD\R &OLQLF $OL[ 6FKRRO Rl OHGLFLQH $UL]JRQD &DPSXV

6H[D Q GH Q GKHID GW & F HISDW@IR BVH H\D\ VW H P D WQ F R 0 ©RIUDMBDE D W E B RDVXGI D O W K
SURIHV VAHRRRI Q LWIK@IQL QW H U S UR IHHIVRIBAY /O DMMIGH B6H[DQGHQGHHDOWK
(GXFDVXROMWWRRGMWKSHULQFLBOGW HJ UWDIHW REH Q GIHQMW RD GWR | HV HIGRXEFPD W L R Q
7K UR XLJEW H U S U R IGIMYALDRQEB®REY W KWX PP DWW G HG L F ZWHBLRIXBWHU 2R X G
HGXFDWLRQDO WHQHWY ZHUH GHYHRRSGBODRIG: BRAQLW KHOG A\@KW K H

"PDJH FRXUWHV\ R

7KHWHHQMWWYB M SOD\ERWRRIPSRZHGXFDWRBW DO W KERUHY V MRRKODIP\S LWRKQH

L QW H J IROWHLPROGEH Q GIH@® SHRIW M D OW R RBXIR P I( &X F D WR B R L\QUR XIX W XIRID O V
LQFOXGHYHORSWURUHVVLRQ ARHFHLWHQ@R@VVHVVPEQRWIRBQWKMWHQHWWKLQ
SURIHV VLR QDFFHHLG L ARG ER/QKKXO W L DD RMHRR V WDHXD L | LYHRG. BI® ® S S U R IVIRK
LQWHJUDWLQJ VH[ DQG JHQGHU FRQWHQW LQWR DOO KHDOWK SURIHVVL

6VIA WXHVR\ RXUZ RIN WID\ VWKH VR \ RXUWOHW
" U 0 DUNRUH -HONLQV

5()(5(1&(
OLQUEOHHSRBKLQ HWGHP QGHQGHHID BI\FX FDWILRQBWNS RUR KH 6HDQEHQGHMD QWXFDWKROL
‘RPHQ V +HDOWK GRL MZK 30" 30&"" 30&


https://pmc.ncbi.nlm.nih.gov/articles/PMC9483836/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9483836/
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$VVRFLDWH 3URIHVVRU DQG 9LFH &RBPD RHLEREBEHDUEEKXQIHQ DQG -RDQ

'"HSDUWPHQW RI (PHUJHQF\ OHGLFI®QUHOGQHU 3URIHVVRU LQ :RPHQ V +H

'LUHFWRU 7KH (SL&HQWHU 'LUHFWRU :RPHQ V +HDOWK 5HVHDU

/IDUQHU &ROOHJIH RI OHGLFLQH 8Q3YRIHWMMWRURR I9PURRIGWQF\ OHGLFLQH
'LUHFWRU &KHVW 3DLQ &HQWHU
<DOH 6FKRRO RI OHGLFLQH

7TKHK\ 5HFRJIQL}DGIWQ® KHHHGRUIUDQVODWLRC
SHVHDUFK

OHGLFKQWUDG L WIHRIERIOR G HEO VRGZ K L WB O H
VXEMHOPHD\GALRE VHDUG & QRS | W HDQAMR D S WW K H
IXOFAD L Q& EBDW KRJIR W K BB S X O D VB IDRIGWL F ZRPHI@ \

& U X FLLOOL J K R/RK 18 K H '8 BVL&H Q VD MAD GSH R Y LSUHRER |
WKDPD Q\ZRPHQ@KRLQLWBD® U H QA ME&K HVSD L Q
FRQW L @XRHGW Z U QSH U V L WWRHSHMRE NV SQW BID W L Y H
UHVXOWV RQ VWDQGDUG WHVWLQJ

"PDJH FUHDWHG E\ 6QF

7ZRFUXFLDWLRQD W LWNKWBO W'+ I XQGHG VHDUWKGLIRHPVHQ WFKHBLOGURPH
(YDOXDWBRMQEGDULDWIHRERYHBORHI*HQG RO XWF R MRHAR X GFD "3 D W L HIY B/M2

KDYWLJQLILFPRSRBYQGHUVWRIQBRADQ&HDGMY HDWH”6 (6 W XGW K UYBW J H
SURV SHVWXWER R WH IVKSK\VLRRRVYF K HPILDGA | IFHIW Z I H QHYR W K Q IKHIJWRH V

V P DYV \GH @ HDE R P H'QH U \OXOWYIHHY REQ W U XLFBVH. QT & H U H IIRVUAHK HPD \R | W € RE\H
FDSW)>EUWEDQGEDWEHWH U KM'WARW XBD W KIH UVDWVH[ VS HSURWS HVW XReIM
KHDDWWD®RXQIG X OWN W XIRX QUK 2 ML © KIH 8 I/LZD ¥ R P P RIQE R WHKI [HAR P H Q
HVSHFLRXOMMRP HQZHUMRUBLNWBH S BBV L WY \FPGIVRPXED \Q D X V HDW L DXQHG
VKRUWQHVV RI EUHDWK RIWHQ UHVXOWLQJ LQ PLVGLDJQRVLV DQG GH

"QW H U H\GA LIGUH@FHVGE DRV H Q \Z B WHRRW G [ V S HE L RIFRL\R O R JIP A QEDUH
PRUBLNWMRD YHRF D U GQ DA FAL MREN W U X& RAULR GEDUUN HUAWBI 0" &$'ZKL@2RPHQ
DUMLYWLPIPRUBLNMIXDYB\RFDUGIQODUFWLWEBRQ 2EVWUXRWRDHUWHULH V
0712&$ RIWHAL WK RW WD G L WULIRVGND BW RTUKH U H | RVUHD G L W L RV@VDOD W L NLFRWH.\R G
XQGHUHVWL®D WGEIL RWE RIX $& O D WAL BW DWW R U R QCOQUILLIRD S WAKIHR OGNV D Q G D U C
IRGHWHFWURIDOUNG U H X'QIE HU GO W2HFS\H F K D Q L3KAV L F DID@W V H D UG R B UW
\HW NQRZ HQRXJK DERXW WUHDWPHQW SDWKZD\V JLYHQ OLPLWHG GD\

&XULHQW LUMEOH
WDQGDLG Rl FDUH
GLDIQRWIFV DQG
WHDVP HOW | RFXVRQ
0”& OQRW "128&$

"PDIJHV FRXUWHV\ RI %DVHEDK BDLCD Wb


https://www.yalemedicine.org/news/heart-disease-women
https://www.ahajournals.org/doi/10.1161/CIRCOUTCOMES.116.003863
https://www.ahajournals.org/doi/10.1161/CIRCOUTCOMES.116.003863
https://www.ahajournals.org/doi/10.1161/circulationaha.115.016502
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6LQMHKHG6(DQO®”5*2VWXGEHW\WHDJQ RVRWRMBKWFBVFDUGOBF2SW LEDIOHUHQFH
7RPRJUD K7 DQGQWUD Y DOVIFX O DVRXIHGD YEHHGH Y HO R\GE IGD J Q BV & $
VXEW\BB®QGH U VWG HU OH[QUS HEK\VERPRUHI I HF W I K H @WR FOGODWOIR
GLITHUHQRHWWHR@ $' DV L Q BXHH Q R VZ\LSAFKO H\W U H D WHPHLABM QBB ”12&$ D Q
XPEUHOKIRYDULRRKYGLWHRE®V®L |HPHQWD JH PEHIMREG/ EW\SEBHQWL IXLEDWLR
DGYDQEPRMDILFKHWHYVHDLUGEKDQEBY WL FIX@D D 0Q RVIIQE$SKD YEIR W WX O O\
SHUPHDWHG FOLQLFDO SUDFWLFH GXH WR ODFN Rl FOLQLFLDQ HGXFD\

'U 6DIGDARVRDVRFXVRIGEULQIRQ LQYWNVWR®BRURQILWWRYDVIWARQBEWLRQ
&0' DFRQGLMWRBMRPPRIQZRPHW R/KEH GV L&IHJ GRO'F&I7GHQVEDILH)G R

SDW LHQRVD/S UH Y L R M M3XQ\V F K DU WHBAR U P\ BUWVHW XY BW VHQ G LA KHQ WH JUD WL R
RI&0' WHVWOQ@ROAOL Q3FW® DM\E& Q JR IHI IR WARM SD Q@KXW MW KUREIRPDUNHU
GULYIHSBURD RBIONWM QW' IDFBE [ LQFUHDVANREPDMRIGYHBDH GH P A QWR/
LPSURYHG LGHQWLILFDWLRQ RI &0' FDQ KHOS SUHYHQW IXWXUH HYHQ\

7KH :KR 5HVSRQVLELOLW\ IRU $GYDQFLQJ :RPHQ V +HDOWK 5HVHDUFK

"QYHVWLJIDWRUYV
$FRPPRRLVFRQFHSWKRMD Q GH Q GEHLV WE S R UMR@OH O H WRGWH K M D ®RW K
VH[ VSHBHMHDWUK D MLOMN VIHDK HVUGR XPHEH L Q L P X/RV D Q GIIRUGTVX LMQ VX UL Q J
EDODQWOIGROERNEMWLVDJIJUHRBWEGPHVEDVH[HYDOX VW DY) FRYDULQWH
PXOWLYDULDEOH PRGHOV DQG SRZHULQJ VWXGLHV WR GHWHFW VH[ G

"PDJH FRXUWHV\ R

"OVWLWXWLROWBDHEGWWSD

" Q VW L WXKRDRERBR Y MG L RER Y 8/U D F WIRRWMIY[ E D WHHY H DIUGKO X BUD@WL W L Q J
FRXUWKD®GUW\P\DE L RORY DEDL OEX4H QW H UQDBMF K D Q MKRXIOGERUSRUD W
UHTXLUH PRIMIM VE D UG R UIVQ QQ V W L WK\W WRHPR/EB W KHHOF WURBDRMWEKR U G
VKRXOG VXSSRUW FRQVLVWHQW FROOHFWLRQ RI VH[ DQG JHQGHU GDW

"QVWLWXWLRQDO 5HYLHZ %RDUGYV

"Q VW L W XMMLRAYD00U G5\ SO DV U L WILRFON W XIGQ L W LD WY RQX BOWDIRW TXLWDE OH
VH[ JHQGIDWR O OPGI@W T X L WISHIF LS UR F H G XQRMW X VW D WGV HQMR SRUW LR QL
UHSUHVHQWDW HROR YDA\ DQGHQGH U EWH/S$REU WQ BRIH D V XRIIW K L W K H
3DUWLFLSDWLRQ S5\DRVEEI3 Y R DR PIS D WHAWIH S U H V H QRMIDGH.ARRY U DBWKR K S

H ZRPH@H[XDQGH Q GRLQ R U LLV@HW X\ R/ K FBIUH Y D CLKQQ KM | H F WRISX O DSV LR Q
335 RI LQGLFDWHV HTXLWDEOH UHSUHVHQWDWLRQ



https://medicine.yale.edu/lab/safdar/
https://orwh.od.nih.gov/sex-as-biological-variable
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B6SRQVRUV
6SRQVRNVEHD FWEDH W QBBJWL YH DX LW LIVQ F O XH3SHR U PIDQUG D W K FE V1" +
UHTXLUHPRHEIWR HTXLVHR YW UDWS RUMR QQ XS J UXHS/A/D DIDER QW L @R Q J
IXQG GHGLFDWHG UHVHDUFK RQ ZRPHQ V KHDOWK DQG VH[ GLIIHUHQFF

7KH +RZ 6WUDWHJILHV IRU %YULGJLQJ WKH *DS

(ITRUWV WR DGYDQFH WHXDWE LPQENHDUFK VKRXOG IRFXV RQ WZR FRI
'LVVHPLQDWERF D WIKRIQQ F O XA KXY S SHLAALIWHRGWXFDWRGBR O L F\ P 2 N WKK/H
WRROV DQG NQRZOHGJH WR SURPRWH VH[] DQG JHQGHU LQIRUPHG U
/IHYHUDQORIQUJL/TRR GWD\EQU UHIQOMWMG YD QFBINSUHFLNHRBQFDQIGELDIQRVWLF
LV HVWHQWLDO WR LPSURYLQJ KRZ VH[ DQG JHQGHU GLIIHUHQFHV D!

-RX U@ BOWSRIUMS LY RWRDEMHH Q FR X U DXVQKWRQ FOXBHV S HE DMHEY HLQQ RWK H
SULPRXW FRPHE O L VKH. DDWILY G LWH @ DMWRHHE L | 1H U HQATHXDIOP SR U W R @ WW H Q
RYHUO RRNILG WAB B DO D QHFHL.GE HEXRHEBILPLOBMHIABWH Y LHDIBUV D QWY L H DHBIV
RIWMKBHDWHNHHBHHOW X ULBPDQGHQGHARQVLGHUDWRRERS UL DEBOHVVHG
SHYLHZBIWNMQFRXUDJUERBQVLVWIBQWHRNSRLQMMDGYRFIRMKLIKMWDQGDUGYV
S5HYLHZMHWHNUHTXH®WRQ QRQ HK/L JK O L JIKWWIXGHXFRVODRNVH[ GLVDJJUGHDWW HG
LQDGHTKKQWRIO GCOH@WD L OWRE FOXIBP\DFR Y D UL@® WBIO\WHMHYLHZHWKR X W
GHHIS[SHUWOQMH JHQGFLLH QHERIX OBHHOP S R Z H WHEBY R U L WILEHD\ON DE @ WW/ X G \
LPSOHPHQWWDMAMI @LHPKXVWFW LD WOMAKHW KHID VD % L RIOFRIO UL D EHWH Q V
PHDQLQJLXQWHJ UDOWSRER S RV D O M XQIRAQ W L RVQXSGH U | L F KDUDKODVEHHQHFH QW
DGYDQFHIPEQ WG M RBIXEOLVIKOIRUWKRSEEBEBFU .LP7THPSOHW®REDUGLRORJ\
MRXUQDOV OHG E\ 'U 1RHO %DLEBVDHWFLHQAHNGIBRWURDRO® WR

(VW D E OV WG D XIFBUNW Ka * (5* X LGHORQHW D FWUBPBZRRNEW H IJWHP QG
JHQGIHUW RV H IEUHAKLU B S R UBDIAYG X F D WAL BR X LFQDDXEBYV W KDMH ¥ K D Q NHXFIKV
PRGLI\ERE O LWKIHPS O DBREHAF U H G LWYADDAQLGRRIF & M F NSOOLD/W/I RRUPRIQ W L Q@ XIYQ 8 Z
PD\LHOGHDMWHSDWWDRQGLY DG XBHOR D\WR ®WE DW D YHOID/UDIYWBHTXLYARUHDVHG
D Q D O L\QLYWH V W IV KIRMRIGVO X BHQ GH Q GIHI\LUX Q G D P QDR OIRGRQ V L G H § GRARLFR Q
DQDO\WINWIGLIIHUHDKHMIHS OR UDABRBIQ H UDIVOHX IKE ®RIW K H L IQW H U SALHWKH G
FDXWLRQR Y MVBISYHR D MKIFK\D Q D O \YIHPM F R Q W L QORIX\DHE OKR U P RQHHY ROV
GLVDJJUHKEP.W MRODW D \SHW WRSQ S R U W X @ IBMHIHBH Q QWL LIKOMWR P Q GH Q G HY
UHVHDUFK

"QFRQFOXVLR@LIUPBSEWUVENW ZHHHDHFMQRZ O HAMH [ JHQGHIUH U HDEE V
U R X WH@LHQS & D BW IUFDHD V ODHWIHDBLRKF R Y HQWIR'S UR FOG QRFINED 6 G X FD WV R Q

HVVHQIW DS DQ ZREH QKW D OSVKX OW L | DIFHSWHR® 6K R OMVB®ID UFKIBX¥DWR UV
FOL QL RICD/QWL WS\ NR@®X Q G HUF HFHVWRBULSHRJIJUKRY VL VIVGEIDULFRWLRQ
UHSRUWLQJ JXLGHOLQHV FULWLFDO UHYLHZ SURFHVVHV DQG GHGLFD

R0

5()

5(1&(6

RPHQ DQG &KHVW 3DLQ 5HFRJQL]LQJ WKH 'LIIHUHQW )DFHV RI $QJLQD LQ WKH (PHUJ
&RURQDU\ PLFURYDVFXODU G\VIXQOFWLRQ LV KLJKO\ SUHYDOHQW LQ ZRPHQ ZLWK FKH
1+/%” :"6( VWXG\ 6 ( 5HLV HW DO 30"

SUHVHQWDWLRQ &OLQLFDO 3URILOH DQG 3URJQRVLV RI <RXQJ 3DWLHQWV :LWK O\RF
S5HVXOWYV JURP WKHY%DYPBHBEWOGN HW DO 30"

&OLQLFDO SURILOH DQG ORQJ WHUP RXWFRPHV RI FKHVW SDLQ SDWLHQWYV ZLWK FRU
UHVXOWV IURP WKH <DOH &0' UHJLVWU\ %DVPDK 6DIGDU HW DO 30"

1"+ 21ILFH Rl 5SHVHDUFK RQ :RPHQ V +HDOWK 6H[ DV D %LRORJLFDO 9DULDEOH $SuU
"PSURYLQJ KRZ RUWKRSHGLF MRXUQDOV UHSRUW UHVHDUFK RXWFRPHY EDVHG RQ VH
KWWSV GRL RUJ MVS

7KH UROH RI FDUGLRYDVFXODU GLVHDVH MRXUQDOV LQ UHSRUWLQJ VH[ DQG JHQGHU
&DUQHWKRQ GRL MDPDFDUGLR

5DLVLQJ WKH EDU RQ VH[ DQG JHQGHU UHSRUWLQJ LQ UHVHDUFK 1DWXUH &RPPXQLF
+HLGDUL 6KLULQ HW DO 6H[ DQG *HQGHU (TXLW\ LQ 5SHVHDUFK S5DWLRQDOH IRU Wk
DQG 3HHU 5HYLHZ YRO QR 0D\ s %LROHG &HQWUDO KWWSV GRL RUJ


https://onlinelibrary.wiley.com/doi/10.1002/jsp2.1334
https://jamanetwork.com/journals/jamacardiology/fullarticle/2832062
https://www.nature.com/articles/s41467-022-30398-1
https://researchintegrityjournal.biomedcentral.com/articles/10.1186/s41073-016-0007-6
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$VVRFLDWH 'HDQ RI )DFXOW\ $IIDLUV DQG 'HYHORSPHQW 3URIHVVRU RI
8QLYHUVLW\ RI 6RXWK &DUROLQD 6FKRRO Rl OHGLFLQH *UHHQYLOOH
3ULVPD +HDOWK

+HD QWVBEK F D WD B U L WDEQRY X WHKGIH HVER FW LFODVFD W X OWO S B @Y NHKROGHL
DFURVWKMHSHFWUXRPY W XGMEBWDY FWEGLQIPXN@MQIDIWRBUHMDWRPSUHKHQVLYF
LQWHIJUDWHG DSSURDFK WR LQFRUSRUDWH VH[ DQG JHQGHU KHDOWK H

YR W W X G HADKIWIR X U\@ 5\ FEDHI QLWHIO H F WK IY BMRIMG HIROX @ Q W H J UHDAOVH.FRADH YR
DWQ QVWLWXWHERZD®GORQJLWXBDQBEQGHDYV HFX U U IPFWE&R Q/F O XFGH\D L FD O
SUDFWHRMHVR QB Y QULF K R OIAMDL WDWFBINY H Z V O H WHRAHK KR OH SKAWH ULHY 7 H D FKK H
7HDFKHU HPSRZHULQJ VWXGHQWY WR FRQGXFW WKHLU RZQ UHVHDUFF

5HVLGWMQBLIQDQIGE\®Y SHF L DX MG FW R BQF O D& X WHIWHHD Q GHQ GWH[WERRNV
DQ®SHFEQIFQIFDOW HRMHNVE IOV VG IDQWE F R X U IV RHIEI DU & F K R OIFUWOL YW X\FIBYY

S X E O L \BKOLSHIJQYE D WHV X GZIHVWDKR F XRWD F D G HWPE KR O D UK K\NQSY R @ X WWUIHYL GHQ W V
LQ VHWWLQJV ZKHUH WKH\ FDQ WHDFK DQG DSSO\ WKHLU OHDUQLQJV S

YHOORZWHKDSRLEMPB H Y-SR Q WW R WR S UK VHQWDWWLBRXQBQ G HD GLIQPQ G
JHQ GHV ME H U J HRMHFG L F 16O (D H O H F W IKYIR ¥ X.WR GF D U HG-HYY H O R SKPHHADSNHIDIO R Z V
LGHQWISVQEDURKWLFKME G UHWKHPQWHUQ W VRIQB®IOR ZVEWSMBDWR ZV
LQWR H[LVWLQJ VWXGLHV SURYLGLQJ RSSRUWXQLWLHV IRU SULPDU\ D

7HD FKIDFX OMTXDWB L ORVSOERK K L A.RZ K H PEKW X EG QH | ISFILRI® B R ¥IKV 7 H D F K
WKHHDFKIFDEO@R QG X FQHHOB V V H V V PRHHQHAWADRIX DRAH WHK BU W H D F RRGH U Q
FRQFHOW®QOHD LEQDYBIWRUXFYDGI SURYLEREHQWKXKFRVIDFXDOWDUBYG
LQWHQWLRQDO VWUDWHJILHY WR HPSRZHU IDFXOW\ PHPEHUV LQ 6*(0 LF

3UDF W LFRLIQYL FULHDSQUH WHIQRR VW KD O O HQURAW RFKD QJ&MRQWLQSRRVHVVLRQD
GHYHOR IRHSUR J U BVAK\D ®W U RE3XF FIR Q F HIBWEWH F H V \( [SLR V XW R/ KRHD W H D QIO
IDPLOLDULW\ WKURXJK RQJRLQJ HGXFDWLRQ FDQ IRVWHU JUDGXDO DFF

JLODWBHHQHBRD®XFVBHHG XFDWRH&P SRZHWBNVE ERRNRWKHHQHBRDOVYHH
UHIHUHRDEBROODERUDPANSE ROWSXEGDRQHDVNRHPDRAGSGDWREBHWKWHNOWKFDUF
SUDFW(UFRHYWKWR XIRE RMEB URYQBQ IR U P MWIERYD E GIDQVL WE WY R BHS Y R F DRVMH V
PRGHUQ DQG LQFOXVLYH KHDOWKFDUH

SFWLYBMDLQIWXOWOSTHIOVKHD GIW K FD WH RRLOFHRR U G L PXW WE | DWWV WIHWIEH J\
%\DGGUHW/HKNGSIHFRIHABGY G RORIVDULRWWYN H K RO®HOWWEKE B BIYHR GWHEIHP R U H
LQFOXVLYH HYLGHQFH EDVHG DQG HIIHFWLYH LQ PHHWLQJ WKH QHHG'

7KHUH DUH VL WP LF ELDVHV ERVK FRQVALRXY DQG XQFRQVARXV 1Q Z KDWZ H DUH WDFKLQ

RXUWXGHQW
' US$OWQ- 0 P LHIRU

RU $O\WVRQ - 6HW D@G *HRGHRIUNQ $F X WHV &DAJ H OBIBEEFLGHH 8QLYHUVLW\ 3UHVYV
RO\VREHODWWHRIDD O H & HOWUKBEHD Q JRPNQ+HM D OV KK DWH & D QR $ E R XWWL UN @/L WHRR @D F K |

V $QRDRRWQQDHUHQ W :LQQLQJ DW +HROWR & ®X@JIBDQ OHGLD

s
§<
~


https://www.cambridge.org/core/books/sex-and-gender-in-acute-care-medicine/09FAFAFA3A7C40BC9945395C29A5E608
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$WRADWM 3LIRHWRU' HSDUR HOWR! 2 LDADQG $\WMBQMBLRIHVRURI &TIFDD HGAQH + HP DRBJ\
&UWDQRIDADBAHQAHY ' HSDUR HOAR! ' IDIQRWME $WRADM' WHARURI 0 HGIFDQ GXFADMRQQ:  RP HQV
BAHORHV $\MMBQW HDQ IRUSFDGHP (E $11DILY + HDO <D®I 6FKRRCRI 0 HAFIQH

8 QYHWMW R 3MWEXUK 6FKRRCRI * HQWAD HGHAQH
(11-8$6=-"'/( 0' 023+ )$&(3

5(% &8$ 6/ ((3(5 3KDWP' )&&3 )$68&3 %&36 (P HUHQR 0 HGFQH 3K\ MHADQ 3UVP D+ HDOK

3UIRHWRUR! 3KDLP DR 3UDPWAH 6HQRUSWRADM' HX 8 SWIWM &0D $\WIMBQABLRIHAWRU ' ILHARU 6H DQG
R &XUWEXQUSIIDLY 7H DV 7HK 8 QLYHUAW + HDOM * HQGHUSHVHDURK ) HIRZ \KIS 0 HG 6\WGHQW( BPWYH
6AHQPHY &HQWMU 6FKRRCRI 3KDUP DR 8 QY Rl 6RXW &DIRID 6FKRRCR! 0 HAFIQH * IHHOM@

ORGHUDWRU

$/<621 - 0&*5(*25 0' 0% )$&(3

$VVRFLDWH 'HDQ RI )DFXOW\ $I1IDLUV DQG 'HYHORSPHQW 3URIHVVRU RI
6FKRRO RI OHGLFLQH *UHHQYLOOH 3ULVPD +HDOWK

6H * HQGHU+ HDOK 1Q' HQVIDO GXFDVIRQ

$ P XABURQIHG DSSURDAK IV HWHQWDA RULQFRSRIDAQ) \VH  DQG JHQGHUKHDE, QR GHQECHEXFDWRQ UL
ZIW WH IRXQGDWRQV Rl SHWRQ FHOMHG FDIH $WRXUSWRIUP  DQ LOWRGXPWRQ \R VH  DQG JHQGHU KHDWK
IQFOGHV GHIQWRQV R EDVE WP IQRRJ\ \WOQHW DQG LOMADAYH H DP SBV 6H  DQG JHQGHU GlLIHHQAHY DU
GVAXWHG LQ YDURXV FRXUHV VXFK DVDQDWRP | SK\MR®J\  SKDUP DFRBJ\  DQG RUDADQG i VWP [E SDIKRBI\ *C
DWILG \ HDUP X@GIVASTDY FRXUH VIXGHQW UHYLHZ FEIFDCFDVHY SUHVHQOWG [Q D ERDUG |RUP DWKDWKLIK@IK!
GMHDVHVNQRZ Q\R EH P RUH SUHYDBIQWIQ FHURIQ VH HV DQG GHP RIWDSKIEY WXV JDIQIQ) DGGIMRQDIDSSUHADWRC
IRUWH lP SRUBQFH R VH DQG JHQGHUIQ FEEDCSDANAH

"PDJH FRXUWHV\ RI

'RFWRU RI 3KDUPDF\ &XUULFXOD

"QWHJUDWIORQ WRSIKDUP BRWUULFSOKY?HMREQ/ HRIF K D O O HIKHIM H V L VWMRQ F H
FKDQZHWRPHEHOL HYWQIQHFH VY QWK HH O LHH[Y. N V¥ XQ U LOIFO( O HRONW B HV\HS H F W V
+RZHYEXYLO GLHIHYMRAHX U U L FIXQBE@F R U S RW R MADWIR V H DLWAKX FEMRX BURJUDP
ZHDVVHVVWEGO®IW GL\YD JJ WU P L Q RIDRG HHIVQ L VRIBRRQM H OZD WAKRDF R QW H Q W
.QRZOHDYBRWWXGNBWXNGFFH\DQRO F X UDQFIO XRLRQFRXUDAMM) DYHUDJH
6NLOONMULE B QJR IMRIX LDQDAMU AG HK R ES$ Q F K PRWRI UHMWR W KAHUG LBDBIHVVLRQ
$QLP SR UWIFQUWV H D F K MQXIG M@W D O X BWWW KHKUSIDW L B QBHS UHVHQWHNRBDWHULD O
DQG UHDO ZRUOG VFHQDULRV


https://pmc.ncbi.nlm.nih.gov/articles/PMC9483836/
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$ ORGHARU-QWHJURBWRIQAQHP SRWOWR QWKHHDOWRKRPHQ-QWRKEXUULF XBIXP
OHGLFDO (GXFDWLRQ

<D ®HKRRIOHGLFL6Qi8 KDW D NHJ QL | ¥ ADUQL@HW H J 6D WULQ@MW WX UULFERMBLFXOL
FKDQHHJCEQUH Y L HHA IOV RDAIHQ 50 L P YW Ul R X WK GBHHQGDVQEH HGEDBOR[DPLQLQJ
6*% 0L Q L W L DW WKHHV W L WKB\GLHRIM LIH\F \S UDIF WILGED U U L7HHBW P H U JBI®S UL P D U\
REVWDRA®PHOHPHONDLQIHRFR PEDMK kW BIR0 LGHQWILQIBHRSRZHBEKOBPSLRIQVKLQ
HDFKLHG® UWLFXQSUWHOK O H UMD KNS L O L WO GILYAIBXDDR XGL V F X V \RGKRZW R
LQFRUSRUMONRIQ F HSIW\X @ MUHQ FR X UIVRDANBWHIRQW FW LR G RE QBB G H S RQW
LWWSDBWRRORIBWDPHZRHNGHYHO RIHGC SRUKHFVKDPSLRQ® QV XWKHLURUW V
DOLJ@HBGSULQF IRIMHNWKLBHNUPHDWEKEXUULFWEXYRMKMIKKPRDLGRPDLQWVRUWV
IR F X VRIGB D L WLV ¥ GIHZDW H (RHBV % 0D Q ER QW L Q KR DYDOX\E WH ©W L DH@XVYW DL ®DEL O
PHW KRERWK U Z HWHS G D & H\B KWH ® Y6 0G D VD) GV \ VW H EDQ\DLAX D ISH U IR URBGH Q W L I\
PLVVRSSRUW XIRIOWIREAHGW H U Y BIQ BRQWHRGAL | L F BW X BGHHVE ED DR F XMW R X SV
SOD\BBUXFURQBJHILQURHNHRRUWYVX L@ DPREGHVSROAYHRWRIQWHJIJUDW L
6*%0 DW <DOH 620

"PDJH FRXUWHV\ R
OHGLFDO 6WXGHQW K] HRVEL YHHQIGHU LQ $FXWH &DUH OHGLFLQH

 HWHDBRRQJLWKIG[DQIBEE Q G H G F X V&ID UHHO H F WRLINRHK UWHAIO PH G L /DOX G HDQWV V

8QLYHRWGRXWEURGERRRIOH G L FLQHHH Q W IOEDM K O VHOVQ\EH Q GEHRWV IRG G LF L Q H

6*%0LQHDOLQEIFY BHDQ\M @ | R O GAWXIR H U JH G F\S D U WEW RGIEKY WK ZLW QHVVHG
SDW LFHIMWHR W Q VISWUWR R [SORU# 0G L | | H U HIFEG\K HSQ H V AMKWALDLV HDWP R Q W K O \

PHHWLGHYRQVW 8 DML R QY FKHX WD VS HEIWF® L Q3 F D PW KFHHR X UVIF O X G H V
DV\Q F K U RQHRXGR QIHEX D S WHIUWH JRELRH GD/QV W HPQ/G XSSO H P ZQ WAKK® U H Q W
UHVHDUFW LEREAD L Q(FIDOVEL WIKH FO L QEB DAV W H UDHDXILME Q GBI [SORUMRWLR Q
H[LVVSIUQP DBV R X WKHFY¥ HV DXIPOH\@W & L FIMX G K@QWBWUVWDQGSQOUHFLURWLRQ
6*% 0D Q GWOL NIH@RR U S R UQ W/EKRIQ W XSUUHD F W KFHR X UMBE G D S W IDREBOWM K IHDUF X O W \

LQVWLWXWLRQV DQG FOLQLFDO VHWWLQJV

5()(5(1 (6
LQXOLDQHDWO6HDQGHQGHHDQWKFDWERQHW%SRIUU\RWKH 6HDQGHQGHHDQWKFDVWWXR® L
-RXUQDO Rl :RPHQ V +HDOWK YRO QR -X0 SS 3XEOHG &HQWUDO KWW
OF*UHJRO\WWREWOHGLWRUNQGHQGHGFXWBUHGLFLQWG&DPEUHEILYHBVYHWYV 2" RU&URV'
KWWSV GRL RUJ &% 2



61(+$ &+$7859('— -$1-&( / :(5%—-16.— 0' )$&2* )$0:$
&R &KDLU 6H[ DQG *HQGHU +HDOWK&ORQOPER SYWRFHDWH 3URIHVVRU (F
$PHULFDQ OHGLFDO :RPHQ V $VVRFLBIWWRIQQ OLFKLJDQ 8QLYHUVLW\

0' 3K' &DQGLGDWH :DVKLQJWRQ 8Q L-RHPUHWLAW BFKHRIRO' 6 FKRRO RI OHGLF]
RI OHGLFLQH

6WXGHRFWXYXBXQLTHESRZHUSRULWIERQOXHAREHLFEBOXRORIBRPWHIRXRS
(PEUDFWEERWWRPSSSIRBEK VWHDQEBHQGHHD QRO ODE R WHNHDIX. QLWLDW
LQ ZLWKKHQLWRROHRSM FWVISHRWRWASHY WK H\DXQFBHGJPBDORWRJIJUDP
IREXVRH@G HY HO RYIHQJID F W V KHIHAKE G U H WHNWRIS U AYD DMRH® Q GH Q GGIlU | H U HQF H V
KHDOWK JDSV RIWHQ RYHUORRNHG LQ WUDGLWLRQDO PHGLFDO FXUUL!

7KIBURFHWGYQDPRLEBWXGHQW  BHUYBIGMDIS UH S D U W LPLIS BWRIVR/GZK\DWWWV X G H Q W
IHH® LV V LQR P K HIGUX F D \WIDR/G QV KILY'S X W X G 1 & WK IDUQFAKH Y H DRFSW V KHKH XU H
WK W@ Y L HZ\S & \ V L FPLHDQW B UWWHR P S O HWW R G IF R WS/OBISARIY W USWV L F L\SOUWDHR@ K H
IDFW V KHHINMD T IRQD DY LIDHYZGU D S B HAV LSIOR F DD R IW K HINDHF W V KCHAKWVWQ D Q VIR U P
LQWR 6FKRODU5[ %ULFNV H[SDQGLQJ WKHLU UHDFK DQG HGXFDWLRQDO

7KURXJ KRKBW R F WMWY X GE I VGHWIVR ULLWH VHDMH D NG RW L Q XRXYU R Y H R B DRV
IDFWVKQHWD&HYIRJU BHMWR RGO\ |lULWEGPLQRORBRGH W DU B IHHA AMDREBHO H

W KIHD F WV K\ HHHUADMY D O X DAEFORHR W H G L FHOSOX F D WMKRHD IR J U D B R MRY/Y XIW L DGBWW LH Q V
HGXFDWLRQ

2XWWXGBQWYROGDOLKEDL @ GYDQ¥HPQGH Q GKIHID G K F D WK RSU H V WE W RW N
DWRFQDW L P@IE® W H U Q B WIGHRIGIIAK H YK O L W KWHPED B YW SR W H QRUWKEW XGHQW C
PRYHPHRW *+& B URXVRD YIHH FH IDYHG VR A K WH U Q BWVY RBIDBDOHB QBB DHQF H
(GXFDWROYWRXUWBHYHRRBHP Q GH Q GHIGX F D WR @ WIKOQMD WRK R O BWI[RN Y Q J
H[LVWLQJ IDFWVKHHWY DV WKH IRXQGDWLRQ

/ R R N LDQKIH D/GV X GOIHYDAGSHOUIMIR/ U D Q WX BINDHE W V KLHDFMWBA\GSHH WK BPIVE HX VHIGW HD FK L Q..
VHWWLQDNVQIHHWQ WK X VR Q GWHBQ\Y H\VL\@HKZ R U RK HX D QMR H DIRQ W U IDEXA\HD G
WKZHDVRUZDUKGHLQYROY HEBFHR@W H U VD MWER Q VL FXWDINH K RO B B U VDGR 20 HD
SRZHUROFRIBK D QDB GKR XEHEX S SR BW R GH V V IDROEMHRV\R Q DQE@KAHX U UHDEW/ V K H H V
DWWWSV DPZD GRF RUJ RXU ZRUN LPSURYLQJ KHDOWKFDUH VH[ DQG J}

"PDJH FRXUWHV\ RI 6H[ DQG *HQGH!
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63($. (56
6RILD $KPHG 0' 006F )5&3& %HWWLQD 3I0OHLGHUHU 0' 3K

8QLYHUVLW\ RI $OEHUWD )DFXOW\ Rﬁéﬁé‘i\ﬂ%ﬂ BRE OGO RYPFXOWN

LYHUVLW\ RI OXHQVWHU *HUPDOQ\

)DWLPD 5HJLQD $EUHX $OYHV 0' 3K’ |
+HDG 'HSW 2WRUKLQRODU\QJRORJI\ZPQWEREHOER BUIBRG, O

+RVS 6HUYLGRU 3%EOLFR OXQLFLSD%,QQ'&’BVKC&"?/\BJ%EQ%%HVR

3DVW 3UHVLGHQW %UD]LOLDQ 0HG °PRP YLGHQW "WDOLDQ :RF
$VVRELDWLRQ (TXDOLW\ $GYLVRU |

5ROD .KDPLV\ )DUDK 0' 3K’

$UDE "VUDHOL 6SHFLDOLVW LQ 2E*\Q &OLQLFDO 6U /HFWXUHU S$JULHOL

DQG VH[ FRQVFLRXV PHGLFLQH FXUULFXOD 7UHDVXUHU *VUDHOL 6RFLH

9LHZ D YLGHR Rl WKH SUHVHQWDWLRQV EWADWIBE ZHVIKWDK 2VERUQ DW

7KLWH V V LRRFX VRIGY H[DQGHQGHU EBPIMVGHGXKSED WHREPQWH U Q BR/Q R 8 DLAXAHI/X GL Q.
FXUUWMQWQ GDQ&INR URWP S O HP H QW HBIQ F HISOWWR G L FIIEX FD WQ RIKFHKDP SLRQV
JDWHNH DRHUBWY H U VDRFDWWK D S ISUR J UHWKIH H @ BV KBIDV XP P IER W K U DM@ ¥ R

3D X ORU D KID® Q Q R X QFDNGV IRIB H J L V ONDKABLIRAG D WH[® Q GHQ GHU EPXWHGLFKX B D
QXPEHRUZRPHQQ HDG H BWRI/ILWZ RQ KIQQ W L WOONDL B QR W B @/ W X GK.BI YWK R ZK)
FRUUHODWLRQ ZLWK ZLOOLQJQHVV WR DGDSW FXUULFXOD ZLWK VH[ DQ

~VUDHO
"QVUDHHG LFXO UL FXQ® W D Q GIDUMEHEN W KHD W L RGXQIFRMDL J K HBX F D WILKRAY UD H O
BRFLRWHMQGBQG6H[&RQVF ORPGL F ID@HR DLW U L B KW L F LDDJER U N MBH WH [D Q G
JHQGHU BIHVAHGLQFOXGF)GUULFXWRP GHOBRYWI® G L VER R DYV U KIDYWHKR ZQ

L QW H LMWK R B OFX U U HQP\8 O H P H @Y WHRIRIQ F HISQWA/Z RF K R R OIVZK. @ BRROS HXL B ©
GRLQXHDPHKH WKIDEHHDQUH Y LRHZR U O G IMHDH SIUQF WS XEOL F RQLIRIQ @ GHQ G H U
EDVHGIGLFLQARUHDYBGH@HW KIHP S R U WIRQWFHID F RLKQHIVRIQ FHEPS\HH @JIDJHPHQW
DQGQF U H DDAK®RR S H U DAXER Q U V MULDRDILQF O XGLLRLIZHDG H @D G H UV WRIQ G L G
VHIDQGHQGHU PHDBPRQEDF X GWU\D G L W R Q\DWDORXAH) L FXORUWHR P SHWILQRULWLF
OLPLM[ISE UMOVEL Q D QFR Q W U:D WQAMHG E BRI L W R R G KO WEH HQH T X H VRARLUQH)
FRQWWMRQF OXIS[E QGHQGHUGEDMVRU P D \GMKR-Q L QLHF\D BIORILIW K% 7 4J H O DVMID® W K
WRSUFMWWHSYWRBURYEGB WHRNF OIHFW XQHRW S L W0Q DYWH U DIQWGOHIN VEBERR OV
RUJDQL]H WUDLQLQJV IDFLOLWDWH ORFDO PHHWLQJV DQG SURPRWH R

*HUPDQ\
7KHWHH VWDDAHG SULYPMWGL KIMQ Y H UWIKW REKK-RIXPWD @Y HW KSIDVW\HD UVKH
QXPERWZRPHPHGLVIWXG KQWNHLD F U H IVQLEY RIPHGLVIOX GHBWMNPDOH

7KDWUHRBZHYEQRWHIOHE@M®G G H SRKILSV LRRRWK RCIBFRVW RID@MDGHUVKL
SRVLWRROBYWHUHWWRIQ QW KRHH G L F' B R RRM KIH Z HZUR P HQ H D GLHUD2 Q HR IW K®IH Z
PHGLNBFRRREWWDUWHG KDD OO | HPIBDGH WWIGLIVF® RIRXQJ U LFQ 8 W D Q GDWHE V
RY H U VEAMWG*HH U P DL W L R@PBW H @PAV D O R ¥ WWAX SW RQ V W L WAKBMH_FRIEERNHANV R/ H D F K
W KUWH T XL UH PHDWWP DAOH [W ERRXWHP Q GH Q GRHHUG L F DQMY K HLUBV K R U VROIHI[IS H U W V
LQYH[DQGHQGHU EFOHVGHG ZAH D XD¥RQW U LW RWHRLPQAY FRQF H ®\E R RV H O G
ZKHRQVNHPG® QVWRL\D\OX PWH UWRQ@ARR P H K M D GBWVKKLHD V W L WOKHWEHRGR DLOF L Y1 \
DQGHQGHU ETHGIG LR WHITXY HBQ B RVIK\VLFISXQV XWH®IRUDNUBRPH RWK H
KLVWRGERPDQDRIBHFP DOH FH QRHGLHHE/QV D E O L \SKORMQLFZKIOMKILED G H LBHARSP H V
DQRWKHU EDUULHU


http://www.amwa-doc.org/our-work/improving-healthcare/sex-and-gender-health-collaborative/summits

83'$7(6 )520 285 —17(51$7-21$/ &2//($*8(6

YRUW X Q B WGEIONDVX G IDQWN T X H WWKL.F O XR/IVRIQ Q GH Q GBIWS H E QYW HHLGJX FDW L R Q
7KHUBMOVR UBRE QDM HIUW KWV R S 7 RVS/X VIR UQ W H J (KIDW HRE® [ F L WKL LHVK H
1RUWK 5KL\QMIDDOE:DVWDWKEBDUJRNMWUPDQ\ VHGH WM WKLFIKQFOXGHWRI
*HUPDQPHGLVBRRRGBULO DOIQJKWN PHGLNBRRROM DGHDQEHQGHMQVLWLY|
OHGLFLRHQHWZWBRRSHBRDWHP QGHQORMHGLFHGKFD QB BV HDWWKP P H U
D /LIKW KB\DH O X VADIWE U P DG B\H DD WHUSX EO L WK R G L VS DS@®GEH\SW DFW LFH
SHUW DW@®HPIQ GH Q GMHWG L F L® Bl O H L GM I BIFBFHR/X UMBIX Q V VRIUH Q GIHGH Q IVQ &/ \
UHVSHFRPRXQLFZWILRKR U WHDRH G L VIV G HEWINU P 5@ V H D)RRXQ G DMDLRQV R
VWURQHPRPPHQGHOXRNRR GHQGHNUSHE@®NG L BBV H BWRSRVDONH DQGQ
WKHHUP D@ Y H U Q EHQ MY D U GILUDIQ RIWH [ J H Q\GHHQV LAVDLL YO HF D HDD: B IE MK H U H
LV VWLOO D ORQJ ZD\V WR JR *HUPDQ\ KDV PDGH VRPH VWURQJ SURJUH

&DQDGD

7ZRPDMRUJD QL] DMKED@\D G'IOD/QV L RVIX MIHWBW K H DUFW L \R K WGIG B Q &H D VQRA K H
2UJDQL]DRWRKBW X®I6H['LIITHUHQFWIF G Y D Q KIHNIHDIUFKRUSRVHBIWQ@HQGHU
FRQVLGHUMELR QENMHD UBRIEOV QLB UBRYVNMERQWHIWRPMZRZOHQWRQDGLDQ
KHDOWKBXED \EQRONXBNY LHZHGS XEQDNOEQER FXPHIQWB® O OPHGLNBRR OV
LQFOXSURJURPHUY LAHROWEHVF U L SIMQ & QO/O IVERLV V HA/R/M/ K Z®R P H QKW D CAD K/
DGGUHWHE GRFXPHQWVPHQWLRGIPE QKW D ODMKB/ KPMD MR UR X VRIGZ RP HQ
VSHFLILF GHWHUPLQDQWY RI KHDOWK ZLWK PLQLPDO DWWHQWLRQ WR \

"QD GG L WALIRED Q D G:LRORH Q A#H D U WD OMDIO L IKQREHHRG YR F DR UQH D WRIRIO XRLR Q
ZRPHQFPUGLRY IXHXIDMPHK G L FIIEX FDWKRQ R ¥R QG X DVNG YRHHKHD GWRIHVVLRQ
SURJUBVBRHWHURRZRPHENUGLRY BWHXXIDKD FR U S RIS HGH Y H MCKHPGG L F D O
VFKRRRYHWVHGQLILEERBRMVRIERPHGE UG LR Y KWDXIORRS D WHREK \V L IL\DVQL VW D Q
DQQXUVSQRJIJUDEBIHVSROYKHOOLBEFHORSHEH ORQAW HIQIRWH FNMUGLRYDVFX
KHDOWK LQWR FXWHDIWKXG D DQBH RQOL QM SDEXFIDQVNLRIQQFHRKRIWIH DUHDV R

~WDO\

"QWDO\ RIPHGLFNIXGIPQRRPHQ7KHWDORDE U Q FH@MWHHX UU L FDRAXPOPHGLFDO
VFKRRQV WK QL\RMW\D V8IS URYHEDRW KIHP SO HP H QIMDGLIVR/GI P L RDWQ R ® U
PHGLFIDXQHY L Q K HIQQ W H QVU B HQQ QW L DRAE X WAL F IDDQQBVH G L AVDADX G FK@W B H H Q
ODXQFKHG VHYHUPLOY HUMYWR B YFHHF MRDYBRIQMH Q GH U V HRHVGIWFIDQIEW DO L D Q
V F L H QWRLEI L IF DVQ RZGLIVKHKL D O W K6 B Wi WKOMNRR QVQ D]FHFG) H GALWIWCH @Y QRN KMR S L F
0DMRE VW DFFDMHDK R Z H YIHQF O X\8 K@H O X F \R IP@FH HV H D UWHRIQUFR U S BRI Q BIHUW R
FOLQLFDO DQG SUH FOLQLFDO VWXGLHV DV ZHOO DV WKH ORZ SDUWLFL

"Q WKHEVHUYDREBHQAGHHGLFFOW VWDE WKHHEW LR QDWW LIRVFHDHERDKU N L Q J
LPSRUBDRWDBWAMBGIDWLREYACOR2EVHUY DKWRYVYV XHG GHARQIYPV R U S R UIDOWGEIQU
PHGLFLQWEBHFO DQEFDLMUHFDBFIKQ FO XS\ KRV H HVBOGAK QWRH L HRADLYBAD V R
DGYDQFHG WKH ILHOG E\ GHYHORSLQJ JXLGDQFH IRFXVHG RQ VH[ DQG J

)XUWRRBHQWRCPPHQ ZKH®QKH QLRIBWQ\LY H DDIBMY HDOB K Q FIKHIBW LR QD OQL Q.
SODRUHQGPMGLFZFQWK JRDONEHDFKLHEHG 7KHWHRDOYFOKXKGW HJWHWIGHU
PHGLFLQWRGLFXOULBXORLKHQOWREDD B L] DWW RRNAMGHD L IRUDAS O R\ BI\G
HPEHGGERXUWRNHQGPMHGLFD®HRVYLY HU B QWEHDO W K DIWH WXW OR&S O D Q
UHSUH\DHFQW WLV BER Z DAHGD Q GHQ G H U  ELEWWHHE] ULDB\DLARBIVG L F DVOHD®\FX. © DRRIW
LPSOHPHQWDWLRQ
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%UD]LO

"Q W K% U D ] LWH®LERPH Q $W VR FL BEWQBMRK D P S IDRQ@E K DRX QWE T XD B GLFD O
VFKRROWEKERBDX@RDYDMHGLFBMMONKUULFRQSEB HVHQ WIRW HRHPR EHQ G H U
PHGLFEQH WZRIWKWKUHWHKR D ®VHDPQGHQGEUIIH U BQHWH Q WDQW&/ R KLU G
VFKRRROVWMIGSUHVHQWRWLRIWMKHSHHYVHQW B IVERHG/L VIFE RIRFOP P L WW/RI G
LQWHJUDHVPIQWH Q GE U | H U HQWIRANFK U U L B XQBHK HROQ M F K RKRIDZ Q F R U S RWHDIWQHEG
JHQGGE I I HU H@FWAK HHW R Q WRQ&H'G L DAWUELFEF UL 6 @ D REMR/Q L WO/ R F PBIG L FL Q H
SURMRFWVRQY¥UDQVJIKADBEW SRRV AKREIOKD G LV FXVRICRRSOHPHQMWRQG
JHQGHGXFDVEXRD®WVWRWWDGHXUULFKDQJHK/HL QB PKRIKRIDO RWDGIBURJURYV
LPSOHPHQWDWLRQ

5()(5(1&(6
*HQGHUPHGL]LQ 15: 7KH 5ROH RI 6H[ DQG *HQGHU LQ OHGLFLQH OHGL]LQ 15: KWWSE
QUZ WKH UROH RI VH[ DQG JHQGHU LQ PHGLFLQH $FFHVVHG 6HS
*RYHUQPHQW RI &DQDGD &DQDGLDQ "QVWLWXWHY RI +HDOWK 5HVHDUFK "QVWLWXWF
LUVF JF FD H KWPO
2UJDQL]DWLRQ IRU WKH 6WXG\ Rl 6H[ 'LIIHUHQFHV KWWSV ZZZ RVVGZHE RUJ $FFHV
$QGHUVRQ 1DWDOLH 1 DQG $QQD 5 *DJOLDUGL OHGLFDO 6WXGHQW ([SRVXUH WR :|
&XUULFXOXP DW &DQDGLDQ OHGLFDO 6FKRROV %0& OHGLFDO (GXFDWLRQ YRO QF
'K\ :RPHQ V +HDUW +HDOWK" &DQDGLDQ :RPHQ V +HDUW +HDOWK $OOLDQFH &:++$
$FFHVVHG 6HS
$GUHDN 1DMDK HW DO ’QWHJUDWLRQ Rl :RPHQ V &DUGLRYDVFXODU +HDOWK &RQWF
DQG 1IDWLRQDO 6XUYH\ &-& 2SHQ YRO QR 3DUW % 1RY Ss
$GUHDN 1DMDK HW DO ’QFRUSRUDWLQJ D :RPHQ V &DUGLRYDVFXODU +HDOWK &XUU

SS 6

2QGD 2VVHUYDWRULR 1D]JLRQDOH 6X0O0D 6DOXWH 'HOOD 'RQQD H 'L *HQHUH 2QGD
KWWSV IRQGD]LRQHRQGD LW HQ $FFHVVHG 6HS
3UHVLGHQ]D GHO &RQVLJOLR GHL OLQLVWUL 'LSDUWLPHQWR SHU OH 3DUL 2SSRUWXQ
YRXUWK :RUOG &RQIHUHQFH RQ :RPHQ DQG DGRSWLRQ RI WKH %HLMLQJ '"HFODUDWLRQ
KWWSV XQHFH RUJ VLWHV GHIDXOW ILOHV WDO\ 5HSRUW SGI

0 HHWIKH $ XVKRWY 7KH-P SDRPWRQ &@OQLFDCB DFIFH RI ( GXFDVIRQ

DERXWA HDOK DQG' LVHDVH' LIIHUHQFHVLQ: RP HQ DQGO HQ

&DWKHULQH -RKQVRQ 0% $P\ .RHUEHU 3K

'LUHFWRU RI (GXFDWLRQDO 6WUDWHRIBPGRIFDQHARAFPXQLFDWLRQ 6WXG

(QJDJHPHQW *OREDO OHGLFDO (GXHDQNRRIQSM(ORFLYDWH 'HDQ IRU $GPLQL"
$FDGHPLF $I1IDLUV &ROOHJIH RI OHGLE

7H[DV 7HFK 8QLYHUVLW\
02'(5$725

&RQQLH 1HZPDQ O0' 0$&3 )$+$ )$0:$ )1<$0
$GMXQFW 3URIHVVRU Rl OHGLFLQH 'LYLVLRQ RI (QGRFULQRORJ\ 'LDEHW
1HZ <RUN 8QLYHUVLW\ 6FKRRO RI OHGLFLQH

7KLV VHVVLRQ LQWURGXFHG WZR FKDSWHU DXWKMRZV6R[ WREB FHOGH KGR
&OLQLFDO (UMHYWL HFH VHH $SSHQGL[ 7KH DXWKRUV ZHUH $P\ .RHUEH
&RPPXQLFDWLRQV *HQGHU 'LIITHUHQFHV DQG &DWKHULQH -RKQVRQ 0%
SUDFWLFDO IUDPHZRUN &RQQLH 1HZPDQ 0' 0$&3 FR HGLWRU RI WKH W
OHWDEROLF 'LVRUGHUV PRGHUDWHG WKH VHVVLRQ

7KH DXWKRUV H[SODLQHG ZK\ WKH\ ZURWH WKHLU FKDSWHUV DQG WKH L
SURIHVVLRQDOV )RU H[DPSOH WKH FKDSWHU RQ FRPPXQLFDWLRQ KLJK
PHQ DQG ZRPHQ DQG VXJJHVWV WKDW XQGHUVWDQGLQJ RQH V RZQ FRPF
SDWLHQW UHODWLRQVKLS 7KH IUDPHZRUN FKDSWHU H[SODLQV KRZ Wk
WKH SDWLHQW YLVLW LPSURYHV WKH FDUH Rl ERWK ZRPHQ DQG PHQ DQ
VKDUHG WKDW WKH WH[WERRN ZDV XVHIXO LQ WHDFKLQJ UHVLGHQWYV DE



$]L] 1D]JKD O

*OREDO +HDG

$” "QQRYDWLRQV "QVWLWXWH ”"QF\WH 3KDUPD
3K\WLFLDQ 'HSDUWPHQW RI OHGLFDO 2QFRORJ\
7KRPDV -HIIHUVRQ 8QLYHUVLW\

7KH HOPAF @ KWEG QRWARP HILRP VIKH FROVDXRXV LP SLRYHP HOWRI FDQGBN
2 LHQ + DD

7KH ( YRO(IRQ DQG &XUHQWEVIDVA Rl $—

$UMADOQM@HH $” GHYHBSP HQAKDV VHHQ P X@E®! P FBNV R K\ SH DQG SURJUHW MQFH WH V ZIWK
UHAHQAP DIRUDGYDQFHP HOW GUYHQ E\ JHQHIDWYH $” VXFK DV &KDW 37 0 LOMRQHV IQFOGH " HHS %OHV YIRRY
LQ FKHW Z KIFK Z DV IQMSUHMG DAKH WP H DV D W QDOMDAS” DQG FRP SXWLY Z RXG XG! WH Z RUG "Q

' HHSO0 IQGV $GKD* R EHDAY) WH Z RUG FKDP SIRQ DW* R Z DV DQRWHUP DRUP RP HQAIQ WH GHYHBRSP HOAR
WHWRKQRBI\  7KH PXUHQWA FOI FHQWUHG DURXQG OUIH @QIXDIH P RGHY VXAK DV &KDW 37

. A $” FROFHSW IQFXGH P DRKICH®DURQ) GHB GDWIQ) DQG WH HP HUIIQJ DUHDV RN $UMADCT HHDO QMM HFH
$ 7 HHDWHS DQG $" $IHOV 0 XAVDIHOMDP HZ RN

» SUWLILFLDO "QWHOOLJHQFH DUH VA\VWHPVY WKDW FDQ SHUIRUP WDVNYV
» ODFKLQH /HDUQLQJ LV WHDFKLQJ DOJRULWKPV WR UHFRJQL]H SDWWH
» 'HHS /HDUQLQJ XVHV QHXUDO QHWZRUNV WKDW PLPLF WKH VWUXFW X
» SUWLFHQBDWOWHOOBIHQNVKIRDROAFUHD WDKK L QHK\D WBW P D DWK XP D Q@KLFK

UHRGYDQRHVQH U BYDIQBX OWL BIHYMPYKDWKIRWH@RWLQGDPHEWDQIH
KRZ ZH OLYH DQG ZRUN

$"PRGHDWEHFRPLQVWHEHWWERBKHD SFHONLRQG Y D QFFIHSD EY PR WHLAHF H V VAGEH H
WKH SUREOHPYVY LQ HGXFDWLRQ LV WKDW ZH UH QRW HGXFDWLQJ WKH (

8QGHUVWDQGLQJ *HQHUDWLYH $- DQG /DUJH /DQJXDJH ORGHOV [//0V

e *HQHUDWLYH $” LV DERXW FUHDWLQJ VRPHWKLQJ QHZ IURP H[LVWLQ

o "\ DQHQH UDMJ¥® H WHWARP D JW HYWWR L G MRHWRRGH HKRIVE URSF RO XPQ
S\WKRAW [DPSOHQH U BWIDYEHX VHERUHDWHGR®SHUVB® DN L@QXYH Q@ O\
DQRWKHU ODQJXDJH

© ORUHHFHQW S XD/\B X W SKIVEHP X OW L PRHGIDMLLAMIS XO/O\B X W BG/R QK IVYWM R
PDWPRGDOISWXOWL MRRGD®DEKS R U WIDEE O L FIDGM.IRMW KRB D ¥\OH. Q LF D
GHFLVIGHBAH ®QLQWHJIUBGM LH)UMBWMM FRP S OGP WDXOW G PEDWO RRVY
FRPELQGDWEFBEWHGLEPDJLROALQQRE BEHV XDH\R P IDRY8 RUWRUHD W H
EHWWHU GLDJQRVWLF DQG WUHDWPHQW PRGHOV
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*HQHUDWLYH $- LQ +HDOWKFDUH

e *HQHUDWLYH $” LQ %LRORJ\
o *HQHUDWLYH $” FDQ SUHGLFW WKH ' VWUXFWXUH DQG PROHEXODU
o 2WKHUV FDQ PRGHO LQWHUDFWLRQV ZLWK '1$ 51$ RU JHQHUDWH QF
o $"SUHGLFWRREBYBUIQRWHUIHFWS HF LROEGA\\2\H O O V WSUER\W RLUBR P SO H |
LQWHUDFWLRQV
e *HQHUDWLYH $” LQ 'UXJ 'LVFRYHU\
o $”FDQHQHUPMIHO RR@RYPROHFXQHWZKRXUD EH\R @& DWUD G LW DEPDO
DFKLHYH

+RZ 'RHV &KDW=*37 :RUN"

e 8VHU LQWHUIDFH ILUVW
e &RUH WHFKQRORJLHV EHKLQG &KDW*37 LQFOXGH
o *HQHUDWLYH $” ZKLFK PHDQV FUHDWLQJ FRKHUHQW DQG FRQWH[W
o 7UDQVIRUPKLFEUBUFKLW HRWMMXRGXFEFRE JGH) D E CALRQUM | | L F LMW H VF D (
WUDLQLQJ
/DUJH /DQJXDJH ORGHOV //0V ZKLFK DUH WUDLQHG RQ PDVVLYH GEC
5HLQIRUFHPHQW /HDUQLQJ IURP +XPDQ )HHGEDFN 5/+)
» +XPDQV UHYLHZ $” UHVSRQVHV WR FRUUHFW RU IODJ WKHP
» 5/+)KHOBSKW WILEYO LRRG HOVRKDW B UHYHQIWS SURBHVBWEANVKRX JK
MDLOEUHDNLQJ LV SRVVLEOH
e 7KH WHFKQRORJ\ ZLOO JHW FKHDSHU IDVWHU DQG EHWWHU RYHU WK

&KDW*37 LQ WKH &OLQLF

e &KDW*37 PRGHOV KDYH EHHQ VKRZQ WR EH PRUH HPSDWKHWLF WKDQ

e $PDMRBQFHWRQKD\WVVXFBRV&KDW*BQELPLPRGHOGRQDWSURSUDBMWHRIOHG J
XQFHUWDLQW\

e //OVDQGBQFRORIVJIHD QIXMRE OY/0VSHUIRWHD VR ZHIARQFRORIXHYHYHQ
W KEHVSMH U IR U PIRGHOW® Q FRORDVIDWORI [FHHG DFFXURRLFKD FKDO OHQUIH
UHOLDELOLW\ LQ FOLQLFDO XVH

e $”WRRRDVD®XWRPD®ML Q LV WIDDMNYEIVZ U L WILQ@QW X U EDGRVHR BVXWP P D U LFIOQQ L FD
LQIRUPDWLRQ VR WKHUH LV SRWHQWLDO WR VDYH FOLQLFLDQV WLP

/10 VFDQKHS XV DFKIHYH
VXSHIKXP DQ SHURWP DQFH IQ
GIDIQRWE UHDVRQQJ

$Q$’ DIHQAWD P RGHOADIGH RQ
\SHALLE GDVY DQG JIYHD LXBVIRUKRZ

VR DQZ HUTXHWRQY

&RP SRQHQWIQFOIGH YRIFH
XQGHUMIQEQ UHDVRQQ

P HWRGV H \WMLODOEDWD VD $3”
IOMODONQRZ BIGIH \KRUMMP
PHPRY DQGEBQ WP PHPRY

"PDJH FRXUWHV\
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e ([DPSOH 903 6\QGURPHV 3DQHO
o 'LDJQRVH WKH GLVHDVH
o 6WDJH WKH GLVHDVH
o SHFRPPHQG WUHDWPHQW EDVHG RQ ULVN DVVHVVPHQW

e ([DPSOH 9LUWXDO 7XPRU %RDUG

o %XLOG VSHFLDOL]HG DJHQWYV
» 3DWKRORJLVW DJHQW GLDJQRVLYV
= 3URJQRVWLF DJHQW ULVN VWUDWLILFDWLRQ
» 7JUHDWPHQW UHFRPPHQGHU DJHQW
= &OLQLFDO WULDO UHFRPPHQGHU DJHQW

o ODQDJHG E\ D PRGHUDWRU $” DJHQW
= 7DNHV FDVH DQG SURPSWV DJHQWY WR SURYLGH DQDO\VHV
= 7KHQ VIQWKHVL]HV LQIRUPDWLRQ DFURVV DJHQWYV

o 5XQQLQJ WKH YLUWXDO WXPRU ERDUG SDQHO FRVWV DURXQG S|

e ([DPSOH 9LUWXDO &ROODERUDWLRQ /DE

o $UHDV FRYHUHG
= DWD DFTXLVLWLRQ DQG FXUDWLRQ 6HDUFK ELRPHGLFDO GDW!I
» %LRLQIRUPDWLFV DQG JHQRPLFV &RQGXFW JHQH H[SUHVVLRQ
= 6\WWHPV ELRORJ\ &RQVWUXFW PROHFXODU LQWHUDFWLRQ QHYV
= 'UXJ GLVFRYHU\ DQG PROHFXODU PRGHOLQJ 'HVLJQ DQG WHVW
» /LWHUDWXUH PLQLQJ DQG NQRZOHGJH GLVFRYHU\ "GHQWLI\ LQ

o ODQDJHG E\ D SURMHFW PDQDJHU $” DJHQW
" 6FKHGXOHV WDVNV
= 6XPPDUL]HV SURMHFW XSGDWHVY DFURVV DJHQWV

7TKHVH PXOWL DJHQW V\VWHPV DUH H[SHFWHG WR LQFUHDVH UHVHDUFk
DFURVV FOLQLFDO WHDPYV

&KDOOHQJH WKHUH LV D WDOHQW VKRUWDJH LQ UHDOO\ XQGHUVWDQ
$” HGXFDWLRQ WR PHGLFDO ¥EZERRONKHDKMWARE DHBBBNBDPHH FRXUVHYV IRU V

"PDJH FRXUWHV\
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=RH *DUFHDX 7UHPEOD\ 0' )5&3& -HQQLFD 6LGGOH 0' 023+ )$&(3
JHOORZ BMIQGHU LQ (PHUJHQF\ OHG 3IBHWRBQF\ OHGLFLQH 3K\VLFLDQ 3
+HDOWK 8QLYHUVLW\ RI 6RXWK &D URSGIVQD WK RRO R

OHGLFLQH *UHHQYLOOH &OLQ ”"QVW WRAVORED G $WVIGHVDQW 3URIHVVRU
P«G GH IDPLOOH HW GH P«G G XUJHOFQGIBQBHVEHDUFK )HOORZVKLS OH!
ORQWU«DO (PHUJHQF\ 3K\VLFLDQ +7GQMMMLBN 6DAVHUVLW\ Rl 6RXWK ¢
&RHXU GH ORQWU«DO OHGLFLQH *UHHQYLOOH

1 R VALHQWI LF GAVARYHY FDQ VDYH D @ H Z WKRXW LUAMMADYHUAQ) D GDUOLQ HQYLLRQP HOW
RQUWZ D\ VR VIKH SDAWHQW

' U 0 DUVRUH -HONLQV

+LVWRUVLRDQ®NQ GGIWUI | HU HZQHAHRY H U O RIRINHHGL IO H DA K BID SVQ H V H DKUDFYKH
KDMLJQLIERDYWTXHRBBW LFBUMR H[DPSA@RPHE[SHUIGHUKRAD DWW DENRNWHQ
XQGHUGLDJQRVHG RU PLVGLDJQRVHG GXH WR PDOH FHQWULF FOLQLFDGC

2YHU WLPH HIIRUWY WR DGGUHVYV WKHVH JDSV JDLQHG PRPHQWXP WKU

. 9XOQHUDRESNDDWLRQV FBHILY/GEHYWHIQDRMHQ ZHHJAOX GCHIRFEOLQLFD
WULDOV

. 7KH 1"+ :RPHQ V +HDOWK "QLWLDWLYH ZDV ODXQFKHG WR VWXG\ (

. "QFOXVLRQ Rl ZRPHQ DQG PLQRULWLHV LQ FOLQLFDO UHVHDUFK :

. 6H[ DV D %LRORJLFDO 9DULDEOH 6$%9 SROLF\ IRU IXQGLQJ 1"+ J

'KLOWHKDVYQFUHDEHG®E FRJQDYHMELRORYDRUL @B HDRFEPHGLFXO ULFWODO
ODWFMW UXFWQXWH GRIMHIPDROEH Q GHU PH\GHE 60 % 07 K LAR U NREK L J K O L WWKKMH BIGR
HPSRZBADF X ®\K\S G DRMHHG L FIXO U LX X ID@IKGH [D Q GH Q G KM U U L F\OVDHY V PIH@GV
SHYLVIBR@$TRRONQW+ |XQ GHDE L GDAWHIRGI BER HIJU MW LG H Q FHVEDPQHEE Q G H
FRQWHQW

TKH* &$5RROINDAVEHY HO RMD O L GW WHREXRK NV KRISYWKYHU IDFXSIWUWLFLE®SD QW
SURY LBESHMAR F HR/WP S U R HIGXXIE B OIDW H EELDON QWEKHQYBHPD QGH QGHRIQVLGHUDW L
DURLVVLBUVUHSUHWIWQWEBUGHYHORSHBLIQRIBVHE\HGXFDWRURYNULRXYV
GLVFLSOLQHVY DQG ZLWK GLIITHUHQW OHYHOV RI 6*%0 H[SHUWLVH

"PDJH FRXUWHV\ RI 'UV *DUFH
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SWWH FRIH Rl WH VRROIW D 1LlYH GIYHODWHWR HOWMVADB! IV XVHG R HYDSDW KRZ WH  DQG JHQGHU DUH
UHSUHVHOMG 1Q FXUIEXQURRQMANDARW P XGSE! FDMIRURV
e UDVHG
o SHQRUAHVWHRWSHY XVHV VP DAY 1Q) RUIOFRUHPADQIXDIH
o OMG
o "JQRUIHVWH DQG RUJHQGHUGLLIHHQAHY RUMP [OUMA
o "I HIGHQRH IV OFNQI GRHV QRWDFNQRZ BIGIH WH DEVHQRH
e $ZDH
o "GHOMHV\H DQG RUIHQGHUGLIHIHQAHV P IOUMAV RUDFNRI HYIGHORH
o ' RHVQRWH SE®HWH P HKDQMP VRUFRQMEXWY |DRRLY/
e ([ SOQDRY
o "GHOWIHVW DQG RUJHQGHUGLIHHQAHY P IOUWMHY RUCRNRI HYIGHORH
o ' IVEXWHVWH XQGHOIQI P HFKDQWP RUFRQWEXWR) |DARLY/
o ' RHVQRWDGGLHW KRZ WLV NQRZ BIGIH FDQ EH DSSTHG FIIFD®
e 7UDQVDMRQDO
o "GHOWIHVH DQG RUIHQGHUGLIHHQAHV P IOUMAV RUDFNRI HYIGHQRH
o ' IMEXWHVWH XQGHDIQI P HFKDQWP RUFRQMEXWI |DRRY/
o $SSOHVVH DQG IHQGHUNQRZ BIGIH VR SDMHQANFDUH
o &RMGHY JHQGHUQRIP V LIRBN EHKDYIRY H SHREMRQY DQG LHOMRQV DRLRW DI HQGHWY

"Q DCCAMRQ VR WH VDB WH 6% &$5 7RROMSBRYIGHV VE R AKHANDAW RQH IRUFDMWRRP  IOMKPWRQ DQG RQH IRU
EHGVGH WDRKIQJ 1Q RWGHU VR IXIGH FROMOWUHMEZ DRRW GRP DIQV VXK DV HSIGHP IRRJ\  ADIQRWY
WHDW HOWVDQG VRADGGHWMUP 1IQDQW RI KHDAM

7R VXSSRUV IDFXQV 1Q WLV SWIRFHW WH \RROIW UHRP P HQGV XWDIQI FXWDMG UHWRXUAHV ILRP
VH DOGIHQGHKHDWM RU [QFGQ)

e B6@EHGHAWIRFXVHG RQWH DQG JHQGHUVSHALLE KHDO
e $ YDOEDMG6H DQG* HQGHU3XEO HG VHDURK \RRO
o 7KHW WRRN+RZ 6H DQG* HYGHJ'P SDRARMIFDCBUDRNH

) DEXON DIH HQFRXUDIHG \R WIWZ W VP DDQG P HDQIQI I XOHGEIW VR WHUP DIMUDY VXFK DV XSGDAMY EIDVHG
QQXDIH DGGQI GDM RQ W DQG RUJHQGHU DQG IQMILDWY) VH  DQG RUJHQGHUIQIRUP DARQ IQR H DP SBV
DQG FDVH WYGHY 5HYVHG HGXFDWRQDOP DMUDY FDQ EH UDWHWHG XMQJ WH 6% &$5 7RROIMOQ RGHU R
HQUXUH 6% %0 NQRZ BIGIH KDV EHHQ LOMI UDWMG DFFXUDMO DQG H IHPRYHD

2 XWRP HV ILRP \WH VRROIWY GHYHBSP HQWDQG YDIEDMRQ VKRZ HG JDIQV 1Q | DFXOV NQRZ BIGIH FRQIIGHQAH DQG
DELOW R [QFRISRIDM 6* %0 NORZ BIGIH LQWR HEXFDARQDAFRQMOQW

" XUQ) WH VHWRQ FDLERYDVEXOUGIVHDVH Z DV XVHG DV D Z RINHG H DP S®I VR GHP RQMDM KRZ R LW LDWM
W DQG JHQGHU IQRWP DARQ IR FEFDOSIHHOEMRQ GIDIQRVY DQG RXWRP HV : RUINWKRS SDUNASDOW
DSSOHG WH 6* &$5 SURFHW R UHYVH WDFKIQ) P DMUDY RQ $&/ I[QWUHY DQG Z HH HQFRXUDIHG R DSS® \WH
\OP H SUIRFHW\R WHURZ Q FXUIEXD

7KH VMRQ GHP RQUMADMG KRZ DI DFX®V FDQ 1P SURYH WHUHGXFDWRQDCP DMUDD \R IQFOGH 6* %0 FRQMQW
ZKHQ JIYHQ WH WKWWRRY 7KH 6* &$5 7RROM/SLRYIGHY D YDEEDWG DQG SUDPNFDOIWDP HZ RIN VR XSGDM
WDRKIQI P DMUDY Z W WH JRDOR! UHGXAQ) NQRZ BIGJH JDSV DQG SUHSDUQI XGHQW R GHOYHU HYIGHQRH

EDVHG DQG HT XMIE®! SDWHQAFDUH

O(5(1&(
F*UHJRU $- 5RM
[ L *UH

$ XODU $VVHVVPHQW DQ@EGHYHYNVRQ\ RO FROWN
OHGLFLQH

Jow
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&OLQLFDO $VvVLVWDQW 3URIHVVRU RI OHGLFLQH 3ULPDU\ &DUH DQG 3RES
6WDQIRUG 8QLYHUVLW\ 6FKRRO RI OHGLFLQH

7TDLORUHG FDUH IRU SDWLHQWYV IRFXVHV RQ LPSURYLQJ KHDOWK RXWFR
SUHIHUHQFHYVY ERGLHV DQG EHKDYLRUYV LOFOXGLQJ GLITHUHQFHV LQ

7TKH QXPEHUV RI /*%74 LQGLYLGXDOV LV LQFUHDVLQJ <HW GXH WR WK|
WKH /*%74 FRPPXQLW\ RIWHQ GLVWUXVWYVY WKH PHGLFDO V\VWHP DQG D
GLVSDULWLHYV

+RZ GR ZH FKDQJH WKDW" %HORZ DUH VRPH H[DPSOHYV

e "W KDV WR VWDUW ZLWK WKH IURQW GHVN $VN KRZ SHRSOH ZDQW WR
WLWOHV

e 3UHYHQWLYH VFUHHQLQJ VKRXOG EH EDVHG RQ DQ RUJDQ LQYHQWRU\
RQ PDOH IHPDOH GHVLJQDWLRQV LQ WKHLU PHGLFDO UHFRUG

e &DQFHU VFUHHQLQJ JXLGHOLQHV VKRXOG KDYH UHFRPPHQGDWLRQV I
LQYHQWRU\ DQG H[SRVXUH ULVNV )RU H[DPSOH SDWLHQWV ZLWK SR\
VFUHHQHG IRU DQDO G\VSODVLD 7UDQV ZRPHQ ZKR JURZ EUHDVWV D
UHPRYDO Rl EUHDVW WLVVXH GXULQJ WRS VXUJHU\ QHHG EUHDVW FD«

e 1IRUPDO ODERUDWRU\ UDQJHV VKRXOG EH DGDSWHG WR DFFRXQW IR

e BH[XDO KHDOWK VFUHHQLQJ VKRXOG EH WDLORUHG EDVHG RQ VH[XDO
FRQWDFW 3DWLHQWY QHHG D VSDFH ZKHUH WKH\ IHHO FRPIRUWDEOH
VR WKDW SUDFWLWLRQHUV FDQ WDLORU FDUH HYHQ PRUH

e /*%74 SRSXODWLRQV KDYH GUDPDWLFDOO\ KLJKHU UDWHV Rl PHQWDC
DQG WKH\ KDYH ZRUVH RXWFRPHV GXH WR GDLO\ VWLJPD DQG GLVFUL
PHQWDO KHDOWK FRQFHUQV UHJDUGOHVV RI VH[ JHQGHU RU VH[XDC

e 7DLORU FDUH IRU RWKHU DUHDV VXFK DV IDPLO\ SODQQLQJ FRQWUDF

5HVRXUFHY DUH DYDLODEOH WKURXJK 6WDQIRUG (QGRFULQH 6RFLHW\

7DLARUHG FDUH | RUSDVHQW | REXVHV RQ LP SLRYLQD KHDOK RXVPRP HVE\ DFFRXQUQ] | RU
WHULQGYLGXDOQHHGY SUH HHQAHY ERGIHV DQG EHKDYIRYY  LOFOXGLQU Gl HHQRHVLQ
W JHQGHULGHOWW  DQG VH XDOKHDMK

%HQNDP LQ/ DQAIDNHD 0
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(OHDQRU 1ZDGLQREL 0%%6 (0$ )$$&
3UHVLGHQW OHGLFDO :RPHQ V "QWHUQDWLRQDO $VVRFLDWLRQ

7KLV VHVVLRQ KLJKOLJKWHG JOREDO HIIRUWY WR DGYDQFH ZRPHQ V KH
'RPHQ V "QWHUQDWLRQDO $VVRFLDWLRQ 0:”$ ZKLFK ZDV IRXQGHG LQ

.H\ LQLWLDWLYHV GLVFXVVHG LQFOXGH

. 'RPHQ V +HDOWK "OQRYDWLRE) WKIR UDKIQL WRXOPGDWLRQ WKH 17+
FRQGLWLRQV WKDW DIIHFW ZRPHQ XQLTXHO\ GXEWHWQRNVOKD PO LV
DGGUHVVHV KHDOWK GLVSDULWLHV LQ +”9 FDUH

e 5LJKWV DQG 5LWHWKDYBNYILHID WDR®IXO WUDGLWLRQDO SUDFWLFHYV
PLVWUHDWPHQW HPSKDVL]LQJ JHQHUDWLRQDO HGXFDWLRQ DQG UHIF

e 8QGHUVWDQGLQJ :RPHQ V 9XOQHUDELOLWLHV E\ UHFRJQL]JLQJ WKH LC
IDFWRUV VXFK DV DJH FDVWH UDFH DQG JHQGHU LGHQWLW\

e *DWHV *OREDO +HDOWK 3URMHFW "PSURYLQJ :RPHQ V +HDOWK *ORED
7UDLQLQJ "$0BHEH RQOLQH HGXFDWLRQDO SURJUDP FR FUHDWHG ZL
LPSOHPHQWHG LQ IRXU FRXQWULHV ZLWK FXOWXUDOO\ WDLORUHG WL

.H\ 7TKHPHV

e +DUPIXO WUDGLWLRQV PXVW EH DGGUHVVHG WKURXJK HGXFDWLRQ D

e :RPHQ V KHDOWK VROXWLRQV PXVW EH ORFDOO\ UHOHYDQW DQG FR F

e 6XVWDLQDEOH JOREDO KHDOWK HTXLW\ GHSHQGY RQ FROODERUDWLR
LQLWLDWLYHYV

&RQQLH 1HZPDQ 0' 0$&3 )$0:$ )1<$0
$GMXQFW 3URIHVVRU RI OHGLFLQH +ROPDQ 'LYLVLRQ RI (QGRFULQRORJ
8QLYHUVLW\ *URVVPDQ 6FKRRO RI OHGLFLQH

6LQFH WKH 8QLWHG 1DWLRQV &RPPLVVLRQ RQ WKH 6WDWXV RI :RPH
RQ JHQGHU HTXDOLW\ WKH ULJKWV DQG HPSRZHUPHQW RI ZRPHQ DQG
7KH \HDU PDUNHG WKH WK DQQLYHUVDU\ RI WKH WK :RUOG &RQIHU
&KLQD ZKHUH PRUH WKDQ DFWLYLVWYV IURP FRXQWULHY DGRSW|
$FWLRQ WKH PRVW ZLGHO\ HQGRUVHG JOREDO DJHQGD IRU ZRPHQ V ULJ
FRQFHUQ LQFOXGLQJ SRYHUW\ HGXFDWLRQ KHDOWK YLROHQFH DUPFH
GHFLVLRQ PDNLQJ DGYDQFHPHQW RI ZRPHQ KXPDQ ULJKWV DFFHVV W|
PDQDJHPHQW DQG WKH ULJKWV RI WKH JLUO FKLOG

&HQWUDO WR WKH %YHLMLQJ 'HFODUDWLRQ ZDV ZRPHQ V KHDOWK

e :RPHQ KDYH WKH ULJKW WR WKH KLIKHVW DWWDLQDEOH VWDQGDUG R
OLIH ZHOO EHLQJ DQG IXOO SDUWLFLSDWLRQ LQ VRFLHW\

e y$00 ZRPHQ PXVW KDYH FRQWURO RYHU DOO DVSHFWV RI WKHLU KHD
HPSRZHUPHQW

<HW WKLV YLVLRQ UHPDLQV XQUHDOL]HG IRU PRVW ZRPHQ ZKR FRQWL
JHQGHU ELDV LQ KHDOWK V\VWHPV DQG LQDGHTXDWH PHGLFDO VHUYLF
FRQGLWLRQV DV PHQ EXW RIWHQ ZLWK GLIIHUHQW ULVN IDFWRUV V\PS
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7KH OHGLFDO :RPHQ V "QWHUQDWLRQDO $VVRFLDWLRQ 0:"$ DQG WKH $
$0:$ KDYH EHHQ ZRUNLQJ WR FKDQJH WKDW

$W WKH &6: LQ 1HZ <RUN 0:\SWKDNVHPXEPLW WBIGOLQJ IRU DQ HQG WR YLR
JLUOV DQG IRU KHDOWK HTXLW\ DV HVVBHO% DG WK ¥ DOFIRUFREKRDY O/
HYHQWV LQFOXGLQJ

e 9LROHQFH $JDLQVW :RPHQ $FFHVV WR 5HSURGXFWLYH +HDOWK &DUF

e %HLMLQJ $FKLHYHPHQWYV *DSV9RKDDQHOQSHVLEROXWPRQV 0DWHUQ
ORUWDOLW\ %UHDVW &DQFHU DQG WKH "PSDFW RI $” RQ :RPHQ V +HTL

'"HVSLWH SURJUHVYVY VLQFH %HLMLQJ PXFK ZRUN UHPDLQV WR EH GRQ
DGYRFDWHV WR MRLQ WKHP LQ KHOSLQJ WR DFKLHYH WKHVH JRDOYV



3$1(/-676

-XOLDQD -HZHO .0LQJ 0' 03+ O0¥FKPQS8HLIXFKDEXWU '13 )13 :+13 '10
6X]DQQH +DQVRQ 3RROH 'HDQ )$&10

BURIHVVRU RI OHGLFLQH &KDLU $VYLVWHIPRIHNYBWIOW *HRUIJHWRZQ 6
"QWHUQDO OHGLFLQH $VVLVW 'LIHENBH QW RIPMNLRQDO $VVRFLDWLRQ
+HDOWK &HQWHU DW O0D\R &OLQLEQGURPRHIEDV orA\ROMOL. QL F

$0L[ 6FKRRO RI OHGLFLQH $UL]JRQD &DPSXV

-RDQQH 3UDVDG ''6 03+ SHEHFFD 60HHSHU 3KDUP' )$6&3 %&3
$VVRFLDWH 3URIHVVRU DQG $VVLIBURDIOGW RHDBIIRWDUPDF\ LQ *HULDWULF

$FDGHPLF $I1IDLUV DW WKH 8QLYHUDOWRIREXUWW¥OXBIJKBVVHVVPHQW DQ
6FKRRO Rl '"HQWDO OHGLFLQH 7H[DV 7THFK 8QLYHUVLW\ +HDOWK 6FLHC

7KLIMQWH U S U R IS/ H BSOOORAWHBIU R JU AN D O O HDI@ W [WW HIRWW QFRUSRUBR/Q G J
JHQGKHWD QWW R X FDWQBQ DLIRUOHD O W K ERUHV V ILRXIDAR M D GW K F L S (KLLQ@DHHV
KHDGZADEHL®D GHQ D FELV F L S\OKHZUEHE U R DG U H H PW R BWY HLWWWWDR O R @D \W BR
0DQLQVWLWRWYWMOHZR PB K HDOWKK RXWK DG LWH @®DNOQH P Q GH Q GKIHID O W K
FRQVLGHUDVRISFEEHQ RY BIOW KIHD CMBK FD W KRQH OB W H DR YL Q O RWKBIGRSWLRQ
FXUYH IURP LQQRYDWRUV WR HDUO\ DGRSWHUV WR HDUO\ PDMRULW\ WF

"HQWLVWU\

2QH DMRKD O OH® B WLVWWODRNW HVHDASHFIMRF P Q GH Q GEIUI | H U HQIFBIRE D O W K
OHDGUR@YHU UHRQIHEAHDRQBKDUP DEG DWQV KDYV HTK ) D R Y L G HWGEFHF MR F
GHQWEDWDNHWL I LAWRRW Y LG XF D WRWKIHP SR U WRIRE AO X\8 KIDR Q W BIQWHWK D W
GHQWILWRVWWQHZBEGLVWILRRHGLFDQKBKDUP BFARW KK D O O HVVKBIE VH QRAH
DFFUH G LWW\DDAQLGREMWGAD F X HP D GH Q GKIHID Q @K Q WO RFDWKR BB @ HDU H V L V WIRQ F H
FKDQDBABGGIPRUFMRPSHW HQ B DRHDDEANFIGU U LEK IO N WL | | LW)RQ W U RGBHKE H
FRQWHQW "Q DGGLWLRQ WKH JURZLQJ ERG\ Rl UHVHDUFK RQ VH[ DQG .

$ SRV V L\ERGIX WLFRYQH U F R\PKH F KD O O HOWK VR BHQW LY YWHV S UR IHR/OQREROD W
FRPSHWR @FRHHY L G H Q F HGE-DQMBR\W SWH QFK L FAR X @ BX W L OW R-OGN U R\GW X & MURW V
VHPQGH Q GHHID FW® FHSQR/W R H B URBPEXLY Y RIOQMAR U S RUDMQAEIQ GEIIUI THUHQFH
LQ ULVN IDFWRU DVVHVVPHQW DQG WUHDWPHQW SODQQLQJ PRGXOHV

1XUVLQJ

1XUVIHEXFDWDRPQGBSURJUHXQFRUSRUQMLQMD Y BIXIDJW RDF F U H G LIVDQIER € V
ZKLFUHVHQ®SYSRUWNKRX®S R KIHQ W H J SRDOWH[R@GEH Q GW K UR X JBRUXVWERUULFXOTL
+RZHYBBULWDSDWH QO ERP P LW WBMEHHRUHDWR Q V XWKD/\R SV R¥KW H[XD O
RULHQWIMGLRD4 KHD ®WKQRDVLQODFR U S RIUDWAGY ERUULFKO D SHELRGFRJILFD
DQG SK\WLRORJLFDO GLIIHUHQFHV DUH RIWHQ RYHUORRNHG
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"OQRUGWR Y H U F RIKHHR/KD O O HQ\MI F'S R U WK Q W® F U H GALR\ALLGMWDHOR E U DLRHW HJ U D W L
RIFRPSUHKHOQNDQIBHQGHRAWMQ WRUULEKOBKD @ HF K D O O HQLMMYKH[LVWLQJ
ZRUNORDRDQHGXFDWR 7V DWXRUD L QIMSS UR [FRK K& OKBP S R Z HHG X F D WWRU V
GLVVHP MXIMDHR Z O DGR JW KH P V HIOQ/@ K HRLUL D Q L ] DFQLRQUL KB RO O H X DXYHHV
DFFHVV WR WKH NQRZOHGJH WKH\ QHHG

SKDUPDF\

"KLOWMK$FFUHG L WRXQR@KDUPDREXFDWVR@® ¥GDOGRIWV KIHQ F O XK IVRIP Q G
JHQGHBKDUPBRUULFR®BUIDBHVARUVBWFKDO OBGQH@ R QY L Q8KLINUP D BLQ/GV V
HGXFDWRUV WKDW FXUUHQW DSSURDFKHV DUH LQVXIILFLHQW

JRUI[DPSOWXG OO\DWH H PR K R G RDXRRAW W@ U X WBDS-5'W K HWNHLFOHDQ L Q JWRO O\
HY D O XREHV X GLAHAR XRWH D Q GH Q GHIJU L DEHD\RYX SH U IRKHBRVNM LP SORWL QJ
HTXLYD@HREMRN DO B\ GHPOHVY. QGLFDWHMIR PRUHLIRURNKND L QQUWMHN HDUFK
HYDOXIXWLRRKRXDGFOXBHAWRIQVXEFHRSHRS X O DWHRWH VH QSWOUNVR ERZ H U
FDOFXODWDREWSEHUURUWEYDOXRWHAOXVOREWHYH CRSBR UW X DILWELFX/O W\
PHQWR UWPRKIEBBRR QADWBURYDG B L WW R Q DIQW® HYWHD® O REKQ I P U BFAX G MIRW V
DSSO\ WKHLU NQRZOHGJH OHDUQHG PRUH HIIHFWLYHO\

OHGLFLQH

$GYDQEHWHKHGLFKQONEHHQXPPDUL]BG (OL]DEWWKU V SDSHEHIOHMRMLQJ

BURJUHYYQGVWDEO IWHKQBOKPDRMBWIDQGHQGHWDOMBKFDWEZRQFKLIKOLIKW!
VXFFH\WQHMW H U S UR MHPQ RH@EHHD G\EX FD®UROUDPEROODERGRWWR QX H G
FKDOOHQFIOKGHR QVILVASRQMVYBP QGHQGUHMVHIDUGK LRQBRFOHDWW HVVPHQW
S O DIRW H D UDQHS.D W LRMQVMF REH U GLRDRMN QR Z O HREH 8 X F D WLARSDIFIW WKHUPR U
WKHIUND SUHYDPHDAR Q FHBRRDRIHZUH VLG BRORRVW MJPXDWHID QGHQGEDVH G

PHGLFLQH 6*%0 VROHO\ ZLWK UHSURGXFWLYH KHDOWK RU WUDQVJHQ

"HV S LWMKHRHKD O O WRIPHS\K \ V L F K D @D G 61* % 0DI R F )R K FJIHY H CBURFUKW DRICBARL Q L F D C
SUDFWIXFEWH[ VSHSUDFWIKFHHMD D O ¥R HRU R JUHY® FR U S RUBBMLIQHU H@F H V

FRQW L @X¥ICQIHIEX FD WR R QWDHM\G QJ HV HDIKIKAKD Y Q IO X HQIFVIGG BQBER QWL QXL Q
SURIHVVLRQDO HGXFDWLRQ

&RPPRQ —~- QWHUSURIHVVLRQDO &KDOOHQJHV

8VHRILPSUHRLVGIIXPDHFRQW UMERRRAP XQLFBWREQHBEPVMRWHD OW IGRIVEHSOLQF
7KHWKHDEHHBRQIXVRA® O \GRH E DRWHMWK XV IR 1 VH[YHUVAMQG MWW UPLQRIORKL Q
UHVHCDUF&G XFDWELRER P MW LOWHKIONH UPYW H U F K DRUWHID K GWKIR WL @/K\WM H U P
JHQGIHWRUSIROEWHAHYWHKED Q HDRQ D F F XOUDIOH R Q V IUHVB R QRV\VLIDD Q GBHQ G H U
ILQGLRKYFKD GHUSHWXDWB GHUVWMNWKGILYW L EFWZREHROR MHFDQ®RFLR
FXOWXUDO JHQGHU LGHQWLW\

7TKHKHDVYHFHE@WPRPRYHP HQRVHPRYEBHQWEKDQ D FW HWR MM VEM V W IZRKQ F K
LQFOBGHW HD QGHQGIHWHQ WHMYARWRHPRXEBQHFH\VQDRUY P R\RIRGW B HG X FH
ELIDWQ W HUH RVH &M ¥ D WKIRGHH G X FELLAAW. P S R U WMKGHMBIL RMRY HUVLP SODM FD W
WKHVH FKDUDFWHULVWLFV FDQ SURYLGH LPSRUWDQW FRQWH[W 7R VW
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LQFOXGH QH ¥ Q RV P DHAGLDRFRD WRVMR Q V LAXKHHIV K H U WFIKIDQ D FW B UHV W H BVMR R B
OHDUGKX@/FRPBWRPHDVHKQWYIFHQDUILWH | | HWYHDQWD HOMBU\DJWH[DQG RU

JHQGADGHPRQVWRBRAVYMWHUYFQMQLEB@HYVSRYWBHIITHUBPDWRKVAO GHLQFOXVLY
DQG HIIHFWLYH DW SURPRWLQJ OHDUQLQJ DERXW VH[ DQG JHQGHU UHO

&RQFOXVLRQ

'"HVSLWHR Z LWHFRIQDWSR@JUHYWH J WCHPLAOIH Q GHYWR D BWR | HV VL 8 R PW L R
UHPDD@V/Q JR ISR F HK\RP P RW K H PDHRU FAVLW F L SLALFQDREQIH HE B R Q V L WWAHHUPW Q RO R
PRUM DUJHWING DEGKDEFUHG L WMDQARWDWE R EXNDW X GWYHORSPBIQWDWKE@J

S UD F WFLXRIDVOR Q B OV W HKPXLIB G DIHIVE T X Y WH R®ID G H W DKL UWSLRRIBRD@O D E RV@GV L R Q
FRPPLWPHRQFRUSRUBMMQLEIQGARQV LG H WDDAX QRE@\P HERWPIS® Q HRQDAX®I D O W K F D L
HGXFDWLRQ DQG SUDFWLFH

'"HERUDK .ZROHN 0' )$&3 )$0:$ 06&3
$VWWDQW 3URIHVVRU +DUYDUG OHGLFDO 6FKRRO /HDG :RPHQ V +HDO
*HQHUDO %ULJKDP 'HSDUWPHQW RI OHGLFLQH

[ HAXVWID\ SRMMIYH KDYH I XQ DQG FROVOXH SXWKLQJ VIKH SHOGXXXP  VRZ DUG D ERWIAU
[ XVIXWH | RUZ RP HQ V KHDAOK "U' HERWDK . ZRGN

+LVWRULFDO &RQWH[W

6LOQFH WKH VvV WKHUH KDYH EHHQ PDMRU FXOWXUDO VKLIWV WKDW KI
DFFHSWDQFH RI ZRPHQ DV SK\VLFLDQV DQG DV OHDGHUV ZLWKLQ KHDO
XQGHUVWDQGLQJ RI ZRPHQ V ERGLHY DQG WKHLU KHDOWK QHHGYV DV W
PHGLFDO VSHFLDOWLHYV :KLOH PHGLFDO WUDLQLQJ KDV KLVWRULFDOO
IDPLO\ PHGLFLQH KDYH LQFOXGHG ZRPHQ V KHDOWK UHTXLUHPHQWYV

5HFHQW 3URJUHVV DQG 2QJRLQJ (IIRUWYV

'U .ZROHN KDV DXGLWHG +DUYDUG OHGLFDO 6FKRRO V LQWHUQDO PHGI
EHHQ DFWLYHO\ ZHDYLQJ WKLV FRQWHQW LQWR OHFWXUHV JUDQG URX
UHODWHG GLYLVLRQV 6KH DOVR WHDFKHV D FRQWLQXLQJ PHGLFDO HG
2WKHU OHDGHUV KDYH EHHQ ZRUNLQJ VLPLODUO\ ZLWKLQ WKHLU RZQ L
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%XLOGLQJ RQ WKHLU LQGLYLGXDO HIIRUWY D FRDOLWLRQ RI OHDGHUYV
'U -DQHW +HQULFK DQG 'U -HZHO .OLQJ LQWURGXFHG FRUH ZRPHQ V

WKURXJKRPH® LQ OHGLFLQH &RPPLVVLRQ Rl WKH 6RFLHW)\ RI7TKH@HUD
FDPH DIWHU \HDUV RI DGYRFDF\ DQG PDUNHG D PDMRU VWHS IRUZDUG
SULRULWL]HG LQ PHGLFDO WUDLQLQJ &XUUHQWO\ RYHU 6*"0 PHPEH L
FRPSHWHQFLHV LQWR UHVLGHQF\ WUDLQLQJ WKURXJK HQWUXVWDEOH S

"Q RUGHW WWRHHWKDW WKH QH[W JHQHUDWLRQ RI SK\VLFLDQV FDQ SURYL
LV HVWVWHQWLDO WR HPSRZHU VWXGHQWY 8QGHU 'U .ZROHN DQG 'U -DQ
VWXGHQWY KDYH FUHDWHG D JUD&HURR® VY HHI GRHIWW+ WK O W X MG KRB H RQD 'V
6*%0 LOWR PHGLFDO HGXFDWLRQ 7R GDWH WKH\ KDYH JLYHQ DERXW

FRQIHUHQFHV KHOSLQJ WR UDLVGFBERDDHOHVVOGK I MXBBK@WY DUH DC
ZRUNLQJ WR LQWHJUDWH 6*%0 FRQWHQW LQWR 6FKRODU 5[ %ULFN PRGX
FDVHV DQG PXOWLSOH FKRLFH TXHVWLRQV WKDW ZLOO EH DFFHVVLEOH

&KDOOHQJHV DQG 2SSRUWXQLWLHYV
'"HVSLWH WKH SURJUHVV WKDW KDV EHHQ PDGH DQG LV RQJRLQJ WKHUF
WKH FKDOOHQJHV IDFLQJ VH[ DQG JHQGHU EDVHG PHGLFLQH LQ PHGLFD

RPHQ V KHDOWK UHPDLQV IUDJPHQWHG DFURVYV GLIITHUHQW VSHFLDO!

IRU GLITHUHQW SDUWV RI ZRPHQ V ERGLHVY RIWHQ OHDYLQJ QR VLQJ

ZRPHQ V KHDOWKFDUH

e 1IRW RQO\ LV WKHUH D QHHG WR EULQJ LQ VH[ DQG JHQGHU HGXFDWLT
GHYHORS D FRUH ZRPHQ V KHDOWK FXUULFXOXP

e 6WXGHQWY DQG WUDLQHHYVY KDYH KLVWRULFDOO\ EHHQ GLVFRXUDJHG
IHDUV LW ZRXOG KDUP WKHLU FDUHHUYV

¢ :KLOH VWXGHQWY DQG WUDLQHHY UHFRJQL]H WKDW WKHUH DUH JDSV
FKDQJH ZLWKRXW EX\ LQ IURP OHDGHUVKLS DW PHGLFDO VFKRROV DQ

¢ 7KHUH LV D JURZLQJ QHHG IRU PRUH IDFXOW\ PHQWRUV WR PHHW JUR

VXVWDLQ PRPHQWXP

&RQFOXVLRQ

&RPSUHKHQVLYH ZRPHQ V KHDOWK VKRXOG EH WUHDWHG DV FURVYV GLV
VSHFLDOWLHY :KLOH SURJUHVYV KDV EHHQ PDGH WKHUH LV VWLOO PXF!
ZLOO GHSHQG RQ GHYHORSLQJ QHZ IDFXOW\ OHDGHUV "QFRUSRUDWLQJ
WUDLQLQJ UHTXLUHY FROODERUDWLRQ VXVWDLQHG HIIRUW DQG UHVLC(



"RUNLQJ JURXSYVY ZHUH IRURNKG BGREKDWGIL\WRRD @ GWMDQHWEYJ VH[ DQG JHQGH
KHDOWK LQ WKHVH FDWHJRULHYV &OLQLFDO 3UDFWLFH (GXFDWLRQ 5H)\

&OLQLFDO 3DWDFEWLWHWRUYV -HDQQHWWH :ROIH 0' DQG -XOLDQD .0OLQJ
"RUNLQJ JURXS PHPEHUYVY GLVFXVVHG OHDUQHU SULRULWLHYV LQ WKH FO
PHWKRGVY RI LQFRUSRUDWLQJ VH[ DQG JHQGHU EDVHG PHGLFLQH LQWR

(GXFDW)LRELOLWDWRUYV -DQ :HUELQVNL O0'DQG -RDQQH 3UDVDG ''6
"RUNLQJ JURXS PHPEHUV VKDUHG FXUUHQW SUDFWLFHYVY RQ LOWHJUDWL
LQVWLWXWLRQV IROORZHG E\DQ LQ GHSWK GLVFXVVLRQ RI WHDFKLQJ

5HVHDYUBKLOLWDWRUV &RQQLH 1HZPDQ O0' DQG 5HEHFFD 60HHSHU 3KD
"RUNLQJ JURXS PHPEHUV VWDUWHG ZLWK D GLVFXVVLRQ RI FXUUHQW Z1
LQ UHVHDUFK VWXGLHY DQG SURSRVHG D IUDPHZRUN IRU LQVWUXFWLRC

$GYRFDP\FLOLWDWRUV .RPNZXDQ 3DUXFKDEXWU '13 DQG 5HEHFFD %DU
'RUNLQJ JURXS PHPEHUV VKDUHG YDULRXV WRROV IRU DGYRFDF\ DQG R
FRQVLGHULQJ WKH DXGLHQFH ZKHQ FRPPXQLFDWLQJ DQG EUDLQVWRU

- N

/
N




-HDQQHWWH :ROIH 0
3URIHVVRU Rl (PHUJHQF\ OHGLFLQH 80DVV &KDQ OHGLFDO 6FKRRO %D\

$V H[SHUWYV DQG GHHS OHDUQHUV LQ 6H[ 6SHFLILF OHGLFLQH LW LV RXL
FROQWLQXHG ZRUN LQ WKLY DUHD 7KHUH DUH QR IDLU\ *RGPRWKHUV ZH
VHOIl UHIOHFWLRQ WR GHILQH RXU FRUH YDOXHVY DQG WR WKHQ GHFLGH
ZLWKLQ WKH VSKHUH RI RXU LQGLYLGXDO LQIOXHQFHV "Q WKLV MRXUQ
KHOSIXO HVSHFLDOO\ ZKHQ WU\LQJ WR HIIHFWLYHO\ EULGJH PHVVDJLQ
DQG SROLFLHV 7ZR VLPSOH XQLI\LQJ SULQFLSOHYV WKDW PRVW RI XV ZC
SK\VLFLDQV SUDFWLFH XS WR GDWH VFLHQFH DQG VHFRQG WKDW WKH

EDVHG RQ WKH H[SORVLYH DPRXQW RI UHVHDUFK GRQH LQ WKH ODYV
WR FRQVLVWHQWO\ DFKLHYAH. WKRXW WXR RRQRQMEBGHYBWLRQ RI DQ LQGLY
WKHLU VRFLREXOWXUDO LQIOXHQFHYV

7R NHHS PRYLQJ WKLV VFLHQFH DQG SDWLHQW IRFXVHG FDUH IRUZDUG
+HUH DUH D IHZ VWHSYV WKDW PLJKWWHD SLYRR X X DWKHL Q BWRFHYND G\ GR
QLFEHWKLQ WKH ODUJHU VH[ VSHFLILF ODQGVFDSH 2EVHUYH ZKLFK DU
PHGLFDO HGXFDWLRQ FXUULFXOXP LOQWHJUDWLRQ UHVHDUFK HQJDJHF
GHHSHU LQWR WKDW PDWHULDO $OVR VWDUW UHFRJQL]LQJ ZKDW LV D
PLIKW EH RSSRUWXQLWLHYV IRU LQFUHDVHG HGXFDWLRQ DQG HQJDJHPH

6HFRQG ILQG \RXBERWAMWWMLQJ ZLWK RWKHUV ZKR VKDUH D GHHS LQWHU
WR WKH ZRUN DQG WR EXIIHU DIJDLQVW QRQ SURGXFWLYH RXWVLGH FKD
HGXFDWRUV LQ WKLV VSDFH )ROORZ XS ZLWK VRPHRQH \RX PHW DW WK
\RX DGPLUH 6WHS D OLWWOH RXWVLGH \RXU FRPIRUW JRQH 7KLV QRW

LQFUHDVH \RXU RZQ QHWZRUNYV DQG IXWXUH SURIHVVLRQDO RSSRUWXQ

7KLUG FRPH XS ZLWK D VPDOO JRDDZMQIEORK RRRPLW GWRZQ IHZ VPDOO DF
UHPLQGLQJ GHSDUWPHQWDO FROOHDJXHV WR LQFOXGH VH[ VSHFLILF SU
SUHVHQWDWLRQV RU DVNLQJ DQ DXWKRU WR VKDUH VH[ GLVDJJUHJDWH
PDNH D JUHDWHU LPSDFW WKDQ E\ VSHQGLQJ H[FHVVLYH WLPH LQ GHYH
UHPDLQ XQH[HFXWHG

)LQDOO\ EHFRPH D VFLHQWLILSV PD\DN G VNMUREFEDMHOQRZ JHW WKHLU PHG
XQUHOLDEOH DQG LQDFFXUDWH RQOLQH VRXUFHV LQYHVW LQ EHFRPLQ
VFLHQFH 6KRZFDVLQJ WKH VFLHQFH LQ D ZD\ WKDW PDNHV LW DFFHVVL
UHOHYDQFH LV FULWLFDO WR WKH ODUJHU PLVVLRQ RI SURYLGLQJ WKH

2QZDUG
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$O\WRQ - OF*UHJRU 0' 0% )$&(3 'RQQD 3DUU 0$ 0%$
$VVRFLDWH 'HDQ RI )DFXOW)\ $11DLODWQD QIR HYBORSAMQWURVYV %RUGHU |
3URIHVVRU RI (PHUJHQF\ OHGLFLQH
8QLYHUVLW\ RI 6RXWK &DUROLQD %F®&8 R QURWHK®IFGE QH
*UHHQYLOOH &(2 DQG %RDUG OHPEHU $[HQD +HDOW
3ULVPD +HDOWK
$PLW *XSWD 0%$
&R )RXQGHU &(2 DQG %RDUG 'LUHFWHF

RPHQ V KHDOWK LV DW D FURVVURDGY 'HVSLWH KDYLQJ WKH VDPH GLV
PRUELGLW\ DQG PRUWDOLW\ WKDQ PHQ :K\" %YHFDXVH ZRPHQ KDYH KLVV
XQGHUGLDJQRVHG DQG XQGHUWUHDWHG 1RZ LV WKH WLPH WR FORVH \
DQG DFFHVV WR WKH WHFKQRORJLHYVY ZRPHQ QHHG DQG GHVHUYH

BULRULW\ VKRXOG EH JLYHQ WR HYLGHQFH EDVHG WHFKQRORJLHYV WKDYV
GHVLIQHG WR UHDFK XQGHUVHUYHG SRSXODWLRQV

$[HQD +HDWWREXVHG RQ IHPDOH XULQDU\ LQFRQWLQHQFH D FRPPRQ FRH
ZRPHQ LQ WKH 8 6 EXW RIWHQ JRHV XQWUHDWHG RU LV GLVPLVVHG DV
UHFRPPHQGLQJ SHOYLF IORRU PXVFOH WUDLQLQJ DV WKH ILUVW OLQH V
FRPSOHWH LW EHIRUH EHLQJ IXQQHOHG WRZDUG RWKHU VROXWLRQV LC
PDQDJHPHQW

7KHLU ILUVWHSODRGRFYWJIJLQDO GHYLFH ZLWK PRWLRQ VHQVRUV DQG D F
WKURXJK SHOYLF IORRU H[HUFLVHV 7KH VHQVRUV JXLGH ZRPHQ WKURX
WKH\ DUH OLIWLQJ FRUUHFWO\ RU PLVWDNHQO\ EHDULQJ GRZQ $ VWDQ!
VHVVLRQV SHU GD\ IRU ZHHNV 7KH GHYLFHSHW W QIHXIAHYVGaRY @ \IEHVE B Y
WR EH XVHG DW KRPH ZLWK UHPRWH VXSSRUW IURP D FOLQLFDO WHDP

OHGWHFK FRESDENRVHDYVEXLOW RQ \HDUV RI UHVHDUFK DQG DLPV WR |
HDUOLHU GHWHFWLRQ DQG JXLGLQJ SHUVRQDOL]HG WKHUDS\ IRU KHDUYV
WKH 8QLWHG 6WDWHYV :KLOH FDUGLDF GLVHDVH LV KLJKO\ SUHYDOHQW
PDQDJHPHQW &DUGLRVHQVH LV GHYHORSLQJ D ZHDUDEOH GHYLFH IRU |
VHQVRUV (&* SKRWRSOHWK\VPRJUDP VHLVPRFDUGLRJUDP WR JHW D P

%RWK $[HQD +HDOWK DQG &DUGLRVHQVH DUH FROOHFWLQJ ODUJH YROX
LQGLYLGXDO RXWFRPHYVY DQG WDLORU WUHDWPHQWY /HYHUDJLQJ WKH S
WKHUDS\ VXFFHVV HDUO\ LQWR WKH SURJUDP DQG &DUGLRVHQVH LV DS
FDUGLDF ZDYHIRUPV IRU HDUO\ ZDUQLQJ VLIQ GHWHFWLRQ $” DOORZV
IDVWHU UDWH EXW DQ RQJRLQJ FKDOOHQJH ZLWK GLIJLWDO WHFKQROR
8QIRUWXQDWHO\ PXFK RI WKH FOLQLFDO GDWD FXUUHQWO\ XVHG WR W/
WASLFDOO\ PDOHV ZLWK (XURSHDQ DQFHVWU\ VR HQVXULQJ IXOO GLYHL
DYRLG UHLQIRUFLQJ H[LVWLQJ ELDVHV &DUHIXO FRQVLGHUDWLRQ LQ G
JHQGHU DQG DQFHVWU\ KHOSV HQVXUH GLYHUVLW\ LQ GDWDVHWYV SRV
PRGHOV
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$[HQD DQG &DUGLRVHQVH DUH EHJLQQLQJ WR EXLOG FOLQLFDO DQG FRI
DFWLYHO\ SUHSDULQJ IRU JOREDO H[SDQVLRQ $[HQD LV DOUHDG\ FRQG
PRGHO WR ORFDO FXOWXUDO DQG HFRQRPLF FRQWH[WV WKURXJK FOLQL
&URVV %RUGHU "PSDFW 9HQWXUHV VXSSRUWYV ERWK FRPSDQLHV ZLWK D
VXFFHVV LQ KLJK LQFRPH FRXQWULHV ZKLOH GHYHORSLQJ VFDODEOH P
SURRI Rl FRQFHSW WULDOV LQ ORZ UHVRXUFH VHWWLQJV FDQ IXUWKHU
GHSHQGV RQ LPSURYLQJ FOLQLFLDQ DZDUHQHVV LQFOXGLQJ FRQWLQXL
KHDOWK WHFKQRORJLHYV

‘RPHQ V KHDOWK FRQWLQXHV WR EH URXWLQHO\ RYHUORRNHG GHPDQG
SUDFWLFH WR DGGUHVV SHUVLVWHQW JDSV 7UXH LQQRYDWLRQ LQ WKL
FKDOOHQJLQJ RXWGDWHG DVVXPSWLRQV DERXW V\PSWRPV VWXG\ SRSX
SURJUHVV EXW RQO\ ZKHQ FROOHFWHG DQG DQDO\]HG ZLWK FDUH WR D
DOVR PHDQV UHMHFWLQJ WKH QDUUDWLYH WKDW FHUWDLQ FRQGLWLRQ
"QVWHDG HDUOLHU SHUVRQDOL]JHG DQG HYLGHQFH EDVHG WUHDWPHQ
KLQJHV RQ UHVHDUFK IXQGLQJ XSGDWHG FOLQLFDO JXLGHOLQHV DQG
DQG WUHDWDEOH &RPSDQLHV LQ WKLV VSDFH DUH FRQWULEXWLQJ WR |
KHDOWK DV D FHQWUDO SLOODU RI KHDOWKFDUH WUDQVIRUPDWLRQ QR\

7KLY VHVVLRQ ZDV VSRQVRUHG E\ &URVV %YRUGHU "PSDFW 9HQWXUHYV
IRFXVHVY RQ FRPPHUFLDOL]DWLRQ RI HYLGHQFH EDVHG GLVUXSWLYH PH(
DGROHVFHQWY 7KH IXQG VHHNVY HYLGHQFH EDVHG WHFKQRORJLHV WKD
SRSXODWLRQV LQ WKH 86
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$IVKD1 /R- 5DWIQGLDQ. 2 \VERWD6 &KDWUYHGL
6 0 RIVDNKDU1 : HLEIQWL- . ZRON' $GYDQAQ
0 HAFDQ GXFOMRQRQ6H DQG* HQGHU' LIHIHQAHVIQ
%AUN " HHPW 7KURXIK BVWGHQW HYHBSHG ) DPAMKHHW

$WUXV% 2 VERUD 6 &KDWKUYHGLGE . @QJ -0
© HELQWL- . ZRON' 6H DQG* HQGHU' LLIHHQRHY
LQ6H XDO \ MXQPURQ

%HDVOA 0 2 VERWD6 &KDVKUYHGL6
6XQCDUHVKDQ9 : HLELQWL- . Z RGN’

8 QGHUAMRQGEQ] 6H DQG* HQGHU' LIHHOARVIQ
"QOHQ] D DQG"QXHY DIDAAGQH 8 QI D) DANBKHHW

%R\ B0 ' XSDQRYLF— 2 VERWD6 <EDUD 0
&KDWUYHGX 60 : HLELOWL- . ZR®N' *

4 XDDAMYH $QDOMY Rl 6WWGHQW( [ SHUHQRHVIQ

$0 : $V6H DQG* HQGHU+ HDIM ( GXFDWRQ "QUDWIH

&KDWUYHGL60 3DWHO. 0 D] XP GDU6 ' XSDQRYLF
—2VERW6 %R\ GI0 <EDUDO : HUELQWL-

L ZRON' * $0: $V6H DQG* HQGHU+ HDGK

( GXFDMRQ"QUDAYH $ 0 RGHAR! 7WDIQHH BIG &XUIEXDU
' HYHBSP HQW

' XSDQRYLF— %R\ ®10 2 VERWD6 <EDUDO
&KDVWKUYHGL60 : HLELQWL- . ZRON' *

( YDOXDWQ) WH5REIRI 3K\ MFIDQ 0 HQRUKIS 1Q

$0 : $V6H DQG* HQGHU+ HDIM ( GXFDWRQ "QUDWH
$ 3IBBWG

)DUH@E /HP HP / /D7XUQHUO +DQQRQ$
%HDUG. / LEHUR % * RQDUL/ 3DWNHU( . XD.
6H GLIHHQFHVIQ SUAWMP 1QIDQV JURZ W LHVSRQWH
VR GRQRUKXP DQP I(VZ W YDUHG P DRIRQXWIHQNV
FRP SRUMRQ

* DRXWIDQ1 -XHW 0 6X/ 5XHGD$ (QDV$

1 RX@MW 0 DXP\DQ$ . ROWVDQURSRX®RV$

7KRP SVRQ50 6H ' WIHHQAHVIQ+ HDOX / MADR
DQG 7UHDW HOWSH-NQJ %4-KDYRW $ 3URVSHARYH
6WWG &RP SDUQJ &DUHILYHY/ Rl 3DAHQN Z W &HUHELDO
300 DQG 3DWHQW Z W $FXWM ) LDRXUHY

* IDOWL &KDWUYHGL6 SRMINO  -HONLQVO

0 P* LHJIRU$ 6LGGMBI- 6H DQG* HQGHUQMIWDWRQILQ
0 HAFDQ GXFDMRQ 61QFH D 1 DARQDBXUH. +RZ
) DUKDYH: H&RP H'

+D@$ ' XSDQRYLF — &KDWUYHGL6 7HP SBVRQ.
© HEIQWL- . ZRON' 6H DQG* HQGHU' WIHHQAHV
10 6SRUN QMUY

0 R&R\ . ' XSDQRYLF— &KDWKUYHGLE : HUELOWNL-

DQG. ZROIN' 7KH’P SRUBQRHRI 6H DQG* HQGHU
YDVHG + HDAM ( GXFDWRQ IQ %4SROU' VRUGHU

0 XFKDQGL% 0 F&R\ . ' XSDQRYLF — &KDWUYHGL6
5HGG 9 : HLEIQWL- . ZRON' "QFRUSRIDWY) D6H
DQG * HQGHUYDVHG 3DINQVRQV' IMHDVH ) DPAWKHHWIOR
0 HGIFDO{ GXFDWRQ

6KDKO 0 F*WHIRU$ 6H $XWP P XQH' MDWV $
6HDURK 3 URMFW

2VERW6 ' XSDORYLF—: HWELOWL- DQG. Z RGN

" HSIHWIRQ$RRW6H DQG* HQGHU $Q ( GXFDWRQDO
) DPWKHHW LIKQIKWOJ . H ' LIHHQFHY

3DWD- 2 VERUQ6 &KDVKUYHGL6 : HUELQWNL-
. ZROGN' "QMILDAY 6H DQG* HQGHU' LLIHHQAHVIQ
SXWP QR 0 HEFDQ GXFOMRQ YD 6\MGHON HQHIDWG
) DPWKHHW

5HDP 0 ' XSDQRYIF—2VERUQ6 : HEIQWL- DQG
L ZRON' * HQGHU' LIHHQAHVIQ&KDP \ GID
* RQRUKHD DQG 6\ SKIQY'QHAWRQY $ &RP SDUDWYH

$QDOMYRI 3HYDBIQRH 6\ P SVRP V DQG 7UHDW HQW
2 XWRP HV

8\WP DQ$ ' XSDQRYLF— &KDWUYHGL6 1 HZ P DQ&

© HUELQWL- . ZRON' 6H DQG* HQGHU' LLIHHQRHV
IQ7\SH ' IDEHMVO HIMV

© ROI0 %DURQS5 %AIGIIQI WH* DS "P SBP HOMY D
VH  DQG JHQGHUEDVHG HBIPAYH | RUSUHFERIFDCP HGEFDO
IXGHOW

<EDUDO 2VERW®6 %R\ B10 ' XSDQRYLF—
&KDWKUYHGL60 : HLEIQWL- . ZRON' * "P SDAWRI
EXUWIEXOU' HYHBSP HQARQ 7WDIQHH 8 QGHIABQAEQ 1Q
$0: $V6H DQG* HQGHU+ HDOM ( GXFDMNRQ "QUDWH

=XFK & 9RQ: HWGHU+ . DQLSH% 5R\ DOV 3
SRVDBNV+'  &KDBIQIHVIQ' IDIQRVQI 3HOIE 6WHW
) WDAMWH 7KH5RGIRI 5(' 6 DQG+RWP RQDO
&RQADFHSWRQ IQ D9HIDQ) HP DBI $WBW
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