A

FLURIDA DEFARTHENT UF FLURIL DEESRTHENT OF &

HEALTH

DIVISION OF

:—, ﬁ' éf’ Environmental Health
UNIVERSITY of

UF FLORIDA

The Foundation for The Gator Nation

rll é One‘H(ealth % |

S

HEALIH DEPARTMENT

™ )7
S &F

*D-O /IDPLHOOH '90 03+ FDQGLGDWH

,Q WKH WUDGLWLRQWX PRIGEIRZI BYI ISVX E WIKFHKHDD U |
WLRQV EHWZHHQ HDFK ILHOG $ QRHA WHIKOW KUBBERURD]HKY
HQW UHODWLRQVKLSY EHWZHHQ HDFK ILHOG

'KLOH QRW QHZ WKHOSUKLRBVSWOHFRQ MDY WHD XU ID
EDVLF OHYHO LW UHIHUV WR KKRDQHORWRBQ VR DBV HEHWL I
KHDOWK :KLOH WKH GHILQLWDRQ RN EGRELBO IKHNED W R DA
WLRQ RI 2QH +HDOWK WR D JOREDO VFDOH

7KH WUDGLWLRQDOVYRBHE RIKOYE OVRKMBQWKHOW
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Traditional perspective of public health Cme Health approach

VSHFLILF ILHOG 7KHUH LV WX XW DKM KE E\NO RIDIOW ©DRD W X\VPHD
KHDOWK SURIHVVLRQDOV DQLRDDQOHLOGYYK DO 5WWNUUR
KHDOWK D PDWWHU RI HQYLURQPHQWDOLVWV

,Q VXFK D VLWXDWERQ L ADKWAIURHQ LVHOMAMHW Q HHBR K |L
VHQVH WKH\ SURJUHVYV LVRODWBXLDWK D LGAW B H HRWR SHDUFIT
RWKHU 3UREOHPV DUH YLHZHGYHJRR ®R QOHRRDHD BBHE S HF
HUDO IDVKLRQ 7KLV LV KRZH¥HNUHB QWHOW DROQHDIORX W ZRUA
VA\VWHP DIIHFWV RQH DQRWKHU

7KH DGYHQW RI WKHD QIXY R X UDZAR § DHG KLV GAKD P D \
6FLHQFH KDV SURJUHVVHG WR QKIZP B [F MXE® B \K\H IK.DKW B/ RIRC
7KH RWKHU VLGH RI WKH FRLQFRW RVR B WU\ R B XZRDWNDKEGK DA
HTXDO GHYHORSPHQW DQ LQFUNBVB GG BRYBIVAVL Q@ QRBRG!
DQG HQYLURQPHQWDO GHJUDGDWLR§HGKSIWRIEDBIR \WQRIZ Q
PXOWL IDFWRULDO LQ QDWXUBD USI@\RD W KPR BOH O 'Q WZ Kk UW |
FDWHG SUREOHPV ,W LV RQOLE@\DORRE IZ®J D WGWKHSURIF O}
FRPSOH[LWLHVY WKDW ZH FRPH VDR SUHPIAK H WKDQWQ R YHSWIE
ODVWLQJ VROXWLRQV WR WKHVH SUREOHPYV
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7KHUH LV WKXV WK R RQ WHGEGWAWRUDKAL W LIRALD AU X QL O D
+HDOWK SURYLGHV D PRUH FRP S UFNEOQ\FLK HDSHUR/ SWBW L @t
WKH LQWULFDWH FRPSOH[LW L®W HRU GOVF ZRWLOXD DQE RR/QQ J
,Q WKLV PRGHO KXPDQV DQG RRPRIRQ HQLYRLN®R) PH @ W L VDL
DVVXPH WKDW D FKDQJH LQ R QHHEIWMK KM HR WDKRVR W\ R L O O

9HWHULQDULDQV DR ,OKHFHN \L VZ HDGNO O WBYDWY - ¥ QK W K H
ILQG WKHPVHOYHV DW WKH FHQWH UDFWL
GHHG WKH\ DUH RQ WKH IURQWQL ) OWK 2
LW FRPHV WR ]JRRQRWLF GLVHDN®
EHWZHHQ DQLPDOV DQG SHRSOH
+HDOWK 2UJDQL]DWLRQ RI LERM
HUHG LQ WKH SDVW WZHQW\ \HDWV
7KHVH LQFOXGH ZHOO NQRZQ LOOQ
WXEHUFXORVLY SODJXH DQGHLDE
WR GHWHFW DQG LGHQWLI\ RX\QEW
PDOV ZH ZLOO EH PRUH OLNHORQN\# e psDF
KXPDQ SRSXODWLRQ

3XEOLF KHDOWK LVHBGOBARD\QW PRQ JHDLAWEX HQG HH G
RQ DQLPDOV IRU WKHLU VXEV IW WHRQFHRPRG® HW G W TDPB\WR H I
WR HQVXUH SURSHU IRRG VDIHW\VXGE W RAXIQIGHU S'HV WD ®
PRXWK GLVHDVH DUH GLUHFWO\ KBIUP QWM RIRQKER DRQVW R R
WXUH DQG WKXV SHRSOH-V OLIY\H DOKR/MRRBY LPGRRDADD DO S
SXEOLF KHDOWK IURP WKLV S WUD\QSH FWRL X B GHIGY WD Q& WD
REYLRXV HWKLFDO LVVXHV PL\DWWHDWHBRRIH WV AN S WG ELL
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3HUKDSV WKH PRVW FBR S0 EFRGWHGV K VLWX W Kt IDP SDF
RQ WKH HQYLURQPHQW DQG SORRDIWW KWZLNM Qe ULRFQXROHND W
ZLOO DIIHFW ORQJ WHUP SXE QYR WKHDADWKKD Y/IR WHDWF K B GE XR)C
OHYHOV WKURXJK RYHU H[S O RIKWD@XREH D'Q ® B EAWIDIWHWR
WUDWHG E\ GZLQGOLQJ VKDUN QXREMHRWD IZRKBOGAHGH O\ [F
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FUHDVLQJ EOXHILQ WXQD SRSXID®WLRG QIQ MV 8§ HIFH. G IV WHXUF K
DPSKLELDQV SURYLGH XV ZLWK UPSRUWRQW HEL\R DRD KN B OW
LPSRUWDQW WR DGHTXDWHO\ WWHXG X Q/GH @ VIW ZGIGD KRIZWRQ B
FKDQJHV DIIHFW SXEOLF KHDOWK

7R FRQFOXGH 2QH +HDOWK VKRRZARXNXVZRKGIGFRRB/OMGSWHF
HDFK SDUW DIIHFWV DQRWKHUDPDSRE HWAIMH. WXKDW ZKLBMBQ,
WLRQ LV FDQ ZH DFW DFFRUGLOQENONG7RUWREDNOGM WKHV¥RPS
DQG PXOWLGLVFLSOLQDU\ DSSURDFK LV HVVHQWLDO

+

( ) %l

%\ &OLQLFLDQ V %ULHI

IDWLRQDOO\ WKHUH LV D EHGERWHGR GRR LW KLQGHUNZ BD X

7KH HI[DFW FDXVH LVQ -W FOHIBDW EXMELYDMWLRE RAIKQF WH
SDUWLFXODUO\ LQWHUQDWLR@®DRI WHDYWW D Q WHK MV B FBHN/ @
SHUKDSV D VKLIW LQ KRZ SHVWIPH GAHWVRMIDDWH XWW G5 H§ WALKH d
VSUD\V DQG ERPEV KDYH ODUJHWV HRHQ@ QWYODEHE G EKF NEWDR
E\ DGXOWLFLGHY DSSOLHG WRJWKKHS®GINY HHOU RO 8B VW U HIGGH
WKH KRPH ZKHUH WKH EHG EXJVHWSHQG PRVW RI WKHLU WI
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+DYH \RX QRWLFHG DQ\ JHRJU B SEHHQU 8D URVQV XNOKCOID KB ¥
EXJ LQIHVWDWLRQ"

1R ! WKH LQIHVWDWLRQV DUH WHKBRWBW HG A B RAH B (PR DF UWR
XUEDQ DUHDV DQG LQ SUHPLVHWR 3KXWR VDLA QUIXFW DIVQR/R W €
GRUPLWRULHV DQG HYHQ VRPH DBDSHRSKGW RR P SLOH PH/G ZI
TXHQWO\

:KDW WEHBOW VLIQV RI EHG EXJ LQIHWVIAIRRNR (PRIKRXO0OG SH'

2IWHQ FOLHQWYV ZLOO KDYH LWRAKWBLWXW LEXWWW KNMH PDR PH
IOHDV :KHQ EHG EXJV DUH VXVSHEMWHGQGQV SHKHWKIREP ALWKKR 8D |
WHQWLRQ SDLG WR WKH PDWW DNVIVURXGE GVKIDEHG VD QIGHL
EH GLVWULEXWHG ZLGHO\ LQ WRKHEHNGDRR®Q ¢ FEE BEYHBERDH @
DQG DQ\ FUDFNV RU FUHYLFHV ZXK HRIW GMXWHN FIV@ KQBE RBR R/
HDV EHG EXJ IHFHV LV VLPLO®W WQ FX\D U B PW HW WR JNO B
IURP PROWLQJ

:KDW FOLQLFDO VLJQV VKRXUGLD YHSHVILIQ@W L [ Q HO WK M |
WLFV DYDLODEOH WR FRQILUP EHG EXJ ELWHV"
%HG EXJV FDXVH SUXULWXV DQBYM @R B DONVUM B IF VELRG! /DG
WDWLRQ LV KHDY\ HQRXJK WKHQ BERWPLQ® FRXW G BWHSUHW H
WLRQ IURP WKH VOHHS GLVWXUBBIQ E M P GE WK H VX @ KRIRJIHR D
FLILF GLDJQRVWLFV XQOHVV VEKH FOL HGWQBNILLIQ B W QR E
SHQ $ FDUHIXO KLVWRU\ PD\ OBI\DN MERK WHBEHHCU E® DW L 5 QUW
FOLHQW DOVR PHQWLRQV EHLQPEWWRGIQKEAW WRH®DVRHE
EXJV FDQ EH SURYLGHG WR WKBOFOLW®WN I8 RIPKIHFDH & G Y V.
WKRXJK WKH\ GR QRW VWD\ DWSWRKRHG DVRWMLRNVGRR RU Wk

,V WKHUH D GLIITHUHQFH LQ MM®SHDW B @RHGED WA BHEX D EO\

7KH\ FDQ UHVHPEOH RQH DQRWKHWHRSOM BNHH BEXW FE IEW HR/QR
ZKHUHDV IOHD ELWHYV DUH PRUHGOHRWP PRQGRQRWKH CHHW D Q

,] D SDWLHQW KDV EHHQ ELWWHKR EVEHFHWLEXJEH VARRRMFMH® (
RU WKHLU RWKHU SDWLHQWY DUH DW ULVN IRU LQIHVWDW

1R EHG EXJV DUH PRVW OLNH® @HZEHREQWIUR Q@ X.KH G X.JW
RU IXUQLWXUH QRW RQ D SHWR @ Q\CKLHN IS H N DYV DIGLFKWMANI B
WHQWO\ IRU ZHHNV RQ HQG EH® EGBPY QW VDXW 8 UNIR RMVGLH Bi C
PLQXWHV DW QLJKW

'R SHW RZQHUV KDYH WR EH ZRHVIWIGDMERMN® DXQIVGR VHO

$OWKRXJIJK EHG EXJV PD\ KDUERUQD RDQWHIR 1B OHB WHEU KRWYWE
QRW EHHQ VKRZQ WR WUDQVPLWVBIQ\ GLVHDVH DJHQWYV WR

$UH WKHUH DQ\ VHFRQGDU\ FRYGLLQVER QN MQVDW EADNQWBID\
&HUWDLQO\ LI WKH ELWHYV DUHHVEQDH¥FRMKHHEG WX MQ KD QDEH F |
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SHRSOH DUH GHELOLWDWHG R W BWQ-U MKH DQ BEW B WRR Q |
KHDY\ WKHQ DQHPLD FDQ GHYH@ERISUBMMW WKLV DSSHDUV V

(a - e

( I+ +1+

:KDW WUHDWPHQW SODQ GR \RWX BIH¥FW PIRHENGE HRGJ ESXQIW LL H (

&RQWDFW D OLFHQVHG SHVW FARAKVW R € CR/GIHQD $/ARHUP LD/RHNO L
\RXU DUHD 7KLV LV QRW DQ PEIHW VDD QRIQ MARS WAL DIDDG ¥ E
WKH SHVWLFLGHY WKDW ZLOOHEMWPRBFQUW G RQFMKID\KRP B K
WRU ZLOO DOVR KDYH WKH P RXK\D WXU K WIQWW DQIFRR- B D W MWRHQ
WKH LQIHVWDWLRQV LQ \RXU OHJWRQUBI® B PZPLHODG WKX © F3HU E
PRVW OLNHO\ WR UHVROYH WYXISRQVHEWBWLRQ DV TXLFNO!

$UH WKHUH DQ\ FKHPLFDO W QB DAMPEHGN E XX V HLG) WARK H OKIFRF
EH GDQJHURXV WR SHWV"
<HV ! VRPH Rl WKH WUHDWPHQWWURNQ KDWY\W LW R OLIFU @A\ LFIR,
SURSULDWHO\ )YHZ SHVWLFLG H\S HOQHWRD B HRIHGWIRNH VD | HD /G
XVHG RQ EHGGLQJ OLQHQV

:RXOG \RX UHFRPPHQG WKH XVBRIVEWE& EMNXWWZAQHWO\I"

7KH GRJV FDQ EH YHU\ KHO S| XIDWIL@R @ GRH QWKLH \ L Q DHW WD \® RFEC
SRVLWLYH VLJQDO IURP D WUDH® HEG GLRIX D IORKROGE! LELHP DRADLRF
WDWLRQ SULRU WR WUHDW P HQHO SEXQV | KXV G @ J WKHQS DHDIF ¢

$UH WKHUH DQ\ ZHEVLWHYV RD QW \ERDGUENY IZQVRK RPB/R B
HVSHFLDOO\ YDOXDEOH IRU WKH YHWHULQDU\ FRPPXQLW\"

6HYHUDO XQLYHUVLW\ HQWRPRORJI\JRREYV LY HW RDWH R/@ P HI
SOH 8QLYHUVLWKWWSHQWXEND XN\ HGX HQWRPRIORJ\ HQW

HI SGI

$Q\WKLQJ HOVH \RX G OLNH WR DGG"

%HG EXJV DUH UHDOO\ D KXPDQ QUWE H PH®W DVWK B CB\HRN K D8
KRPH $V YHWHULQDULDQV FOLHQEHGPHEXIFERPREWR XV ZGW
EH DEOH WR KHOS WKHP EXW MKRISWWKWH IDQJH\WQRMIVIWKRKE KRB
VXVWDLQLQJ WKH EHG EXJV LQ WKHLU KRPHYV
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$FURVV SDUWV RI VRXWKHUQ DHGKB BV VFOWQ $HWL WX DIC
ERWK ZLOGOLIH DQG OLYHVWRPNKURSSRIWW R QL WERQRRL D Q
JOREDOL]HG ZRUOG +RZHYHU ERNAQW WS DFMKHHG ZNRV R T
QDWLRQDO WUDGH DVVRFLDWHG DUH PO®XOGE LW K B VAL Y HV MAR |
FHVV WR LQWHUQDWLRQDO P DUMNR W MH DK LQW HPUD@D VB MR/DHDRX
ODWHG WR IUHHGRP IURP G LV HDR/®VX\QKHW ¥ XK DUYHHQ WD §R\OLL
QHIJDWLYH UHSHUFXVVLRQV IPWJIHEH WHDIWE S 2L R GIM H U |
IHQFLQJ

+DV WKH WLPH FRP HD/ORVMH QDRMWO BIQS®ROHKHD O
UHJLPHVY WKDW GR QRW LPSOGFLVOG\OS LMW WHEN R UYHYIDR BN
*LYHQ WKH LPSRUWDQFH RI ERWKHV HFRURWY W R XPDIH FQR ©Q
$IULFD ZH EHOLHYH WKH WLPLQ®D KDNWU® N YR UU ERWKQ ENMDW +
PDQDJH ULVNV IURP GLVHDVHV OLWY M KDRW KIH@G BRXIWID IVQS
DQG IDUPHUV GR QRW WKUHDWIC INGWHWRUDORY QG H EG G OLG |
LPSRUWLQJ FRXQWULHVY WKDWQN KSR S H RPGQAL\W D GV WH\U Bl D MW/ \E
DJULFXOWXUDO VHFWRU

$W WKH VDPH WLPH EXQGXHFRQRMMKEDW SQFW RU U
PHQWV RI SRWHQWLDO QHZ WUOWH YBEWRDWDYIHY @XWW Ut
KHDOWK SROLF\ DGMXVWPHQWWRKDXL G HDAHRIDRX B FE R\NDW
KROGHU FRQVXOWDWLRQ LQ RUQGHXWWR H H @ & PVSRIAH_IOH@DM L H
WDOO\ DQG HFRQRPLFDOO\ VXVMYDL@DEWHR QY RW B 8 UPDRU K
DQG LWV LPSDFWV FDQQRW E HUMROQ VIHFMER W B GWR@HD JULF X C

+LVWRU\ KDV VKR ZQXWQIGHW VRIWNKHQY POF WIKH. WDRW O |
DV ZLOGOLIH FRQVHUYDWLRQ\ W R HE §HPKDFW M &V \& RDAL VD L X
WLYHO\ E\ FKDQJHV LQ SROLHAVKARBM WIHRMRSUI R: B NWKKIH O LI\
VRPH IHQFLQJ UHJLPHV PD\ EH DOEG®RZ WRUEHUBOW H U H G HWFS |
PHQW RI ZLOGOLIH JRRG IRU ZDQG GXIHY HR W B KINW KRHWU EGHH
DQLPDO SURGXFWV OHDGLQJ WR PRUHQODS B UV G D FOALYGI)
SRWHQWLDOO\ EDG IRU ZLOGG®LLASDOWR R U HG LVENO BI VIV FHR/Q
FDUULHG RXW ZLWKRXW D WUX@ WHRVW ¥RKWWRWD & \D RO O'F
HDVWHUQ $IULFD IRU ZKLFK O EXRWWKN RIEW DDOQ 5RAL\D GO X W RW

7R GDWH ZH DUH QRO \DEDFE I @D O\R/EXNVM[DRPRQLQJ
LPSDFWV Rl DOWHUQDWLYH DQLRDPHVL\LHIF\OK ® DQ.D WKFRHVQ
FRPPRGLW\ EDVHG WUDGH :H XUJM SR MASPH RH B Y WA KD
ZKHQ IDFHG ZLWK ODQG XVH G HWIKHRHO WHD W R XE\HWHE B R ¥
HFRQRPLFDOO\ VXVWDLQDEOH IRU JHQHUDWLRQV WR FRPH

:KDW LV $+($'"

$QLPDO +XPDQ +HDOWW IRUGWHHMHQREBRQWHZDYV (
&6 DQG D FRQVRUWLXP RI RUJDQDVD WIKRQV V|9 &HDRIWORI R I
&RQJIJUHVYV LQ 'XUEDQ &KMAIMXK $IUFKEMG RUJ
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%\ DVVHPEOLQJ D « G UBDIPDWW DRFR ®R NMHWHU IEQ R C
DQG HFRQRPLF VFLHQWLVWYV DDYDIH XD WSXEAWMW VK DO G & LV £
RWKHUV IURP DFURVV HDVWHUQ: DQGOV.RK & R B Y B UM D WAIR QW
,8&1 DQG D UDQJH RI SDUWQ HUKHWIRSSM & Q QRWFD WRFH RR @
DQG GHYHORSPHQW WKLQNLQJ RQGWH $$ DD ¥ DER B R Q BUL@AH:
D UDQJH RI SURJUDPV DGGUHVYVL@D BRRRHARFLWIIRDN IGHY®
FKDOOHQJHV KDYH EHHQ ODXQ FKH® ZILQWK O K W \RX L PFSIOWM FR
QHUV DQG GRQRUV ZKR VHH WK H&IBQRDWL BV 0P N G OWKKH RA Q7K |
2QH +HDOWK1 DSSURDFK

$+($' LV D FRQYHQLQJ IDFLOLW RDW MWR PHFEWELNV@D Z6
URQPHQWYV WKDW DOORZ GLIIHHFQ\RDQ® R IN.AMQH B RPON WR
WDEOH DQG ILQG FROODERUDW! Fi ZOO\H QRUI¥DI\E W R HD IGEW
OLIH KHDOWK OLYHVWRFN KHDOMYH LR KXY D Q! KHRIO'W R H
KROGHUV KHOS GHOLQHDWH FRWFUWSMWXBODQURPEZRPNYDWI
UHVHDUFK DQG SURYLGH WHFKBUFIRO BYKRIRHFW D Y& DMN R
DV SULRULWLHV $+($' UHFRJQLIKIHDW WHK QKKBGGW RHDR RINQRW
EXW ZLWKLQ D JLYHQ UHJLRQ VROFPH@®WB R FRRRQW HIQ/G HQY L

,Q VKRUW $+($' UHFREBLRHYD QWP QPBRE WRPDQ KH
FRQVHUYDWLRQ DQG GHYHORSPHARWOIG VEBRPH YWY F $RX TG
DUH FRPLQJ LQWR LQFUHDVLQJOQBRIUHNIKGRWN WP D &/HT K @M D\
NQRZOHGJH DQG SODQQLQJ WKH FRRHMWRBQFH RED R B H R
WKH SURYHUELDO IHQFH %XW WKPHGHDIOMK WRKHHQRR O \S WF
YDWLRQ DQG GHYHORSPHQW REMHFWKDRY H RY HE HDL B X AKH DU
WLFXODUO\ DW WKH FULW LDFDHD Z K& G B LA R QO/LHUHWDMRLARNQ LAWK
LQWHUHVWY PHHW KHDG RQ

$+($"' -V HIIRUWV IRFXVRR G WHAIHRDBDO LWRERBW\W QFH
DQLPDO DJULFXOWXUH KXPDQWHKDIAQWIOXBQRQJIZUABBQRMHKH
RYHU JUD]LQJ DQG ZDWHU UH YV RXUFRND @ ID\QHD ¥ G RFELDADL I R R\
DQRG RWKHU SRWHQWLDO VRXOBRY KVHR®H®G L ¥ IWRQHRDNW DA
UHVRXUFH OLPLWDWLROQV

+LVWRULFDOO\ QHLWKHU JRYHRQBEQWYWQRRQJIR WHH PHG
QRU DFDGHPLD KDYH KROLVWLFDS®\OBG 6 0HYN KXY W KB UHD/
WULDQJOH RI ZLOGOLIH KHDOWXQ ® RKIRPDW LEHD@MPK O KGi DA
XQGHUSLQQHG E\ HQYLURQPHQWDO VWHZDUGVKLS

'+, 5+ 59% 3%
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.QRZQ DV WKH ~)DWKHU° R& [PRIBGLLDRQ PHKGVEEQBIQ 6L
2VOHU YD QG HD'UPNQWXU\ SUDFWLWLRQHU RI PR®KHDQ GD\
L]JHG D VLJQLILFDQW VWXG\ RX SSDODR/IL RHQMWLLH VB H. G FRIO &
RQH Rl KLV PRVW EULOOLDQWH MWMBBKQQU\DWNVWE&H @QWQW |
&ROOHJH $OEHUW : &OHPHQW UUJKHWOZR WIRIDW OXIGRIER XJ
SRUN ZDV WKH EHVW SURWHFWLWQQNJSDQ B WL K FDIQOVO BRI
JHVWLQJ WKUV ®BIBMHQW ODWHU EHFDPH WIGH 63WHW H & HGIW
QDU\ OHGLFDO $VVRFLDWLRQ QRIZIVADQQHG\\VIKIE L$PIHY BN Y@
WLRQ $90%

'U 2VOHU SUREDEO\ ZRXFE DD G WHREDRAS X/ D\SSP H U L

FDQ OHGLFDO $VVRFLDWLRQ $0$ O\BRI® VA 'GH@GV K&LHF Y OV%HR ¢
« 2VOHU OLNH - REVHUYDWLRQV P@® G RARRHMW M GRIQY K L'WY -E
$0$ 2QH +HDOKMWVED RDOW X WK BFWP MHVIUH LQ LW WRJH!

+H ZHQW RQ\WIRF VDOV DQG YHWHULQDULDWQWEDV Kk
FRPPRQ ZKHWKHU RXU SDWLHQWVY ZBQE R RUWZRWA HDWR UV
GLVHDVHV LQ FRPPRQ ZKHWKHU @XHS WLORU ZIKULR QPRR ZH
PLQGHG RI WKLV ZKHQ , SDUW ZHIHS\D WH & UR® Q GFD Q HIDQG D U\
ZLWK DQRWKHU SK\VLFLDQ D\W GVWH R RBIWK $PGDWUED Q\
&RQIHUHQFH :H ZHUH WDONLQU DBRWN RIS\GRISWX Q DW L FD\F \
WLRQ ZLWRHVKHDOWK QZ WILPKVWXHI $0$ VXSSRUWYV 1

+HUH -V ZK\ LW LV LPSRUWDQW IRU WKLV LQWHUDFWLRQ

6L[W\ SHUFHQW Rl WKH QHDUONV QRZQUHFRILBRIXW G LL\QHRXP
FDXVHG E\ SDWKRJHQV WKDW KDHHYBQUIBQLPDO YHFWRU >L

7KUHH RI HYHU\ IRXU QHZO\ HP H WIIL\QH DRHHA/D R ULLQ LKFIDMLHR X
]JRRQRWLF

ODQ\ ]JRRQRWLF GLVHDVHV SRV HKHQ}PUHDY UDFWKUEHR WY W
IHYHU DQG WKH 1LSDK +HQGUD DQG ODUEXUJ YLUXVHYV

3ROOXWLRQ DQG HQYLURQPH QWD FRYGBVDE LRDW KR ®W K

0DQ\ GUXJV DQG PRVW PHGLFDO GHMLFHE DY D QLH\DWN GE B
KXPDQV

+XPDQV DQLPDOV DQG WKH HQYDRWRI@RHYW VIDDWR K\ MUHKIR,
SURFHVVRUV

ORQLWRULQJ DQLPDO KHDOWK KDW B8 8LWRQPKH \ DOFRR @
VXFK DV OHDG RU PHUFXU\ FDQ¥H XQKHDOWK\ IRU KXPDQ

‘H DUH LQ LW WKLV ZRUOG WRQHRWK® U$ Z& MK B K U QRIDIQQRI
DQG VFLHQFH WKURXJK FROODERYDW LRQGE P MZIHADD VB KR I
EHQHILWW XV DOO °
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7KH PRYHPHQW WR SURPROHP BQ® MNKH.Y V2)XQMHO-OH D O
IRU H[SHGLWLRXVO\ SURWHF W [SDIQIEGIE H) SR Q H QWY BD K\DIVC
LQWHUQDWLRQDOO\ :KLOH LWEHHQ W FOX QB ZDIQGSH D E KDL Y HQ
RQHG E\ YLVLRQDU\ KLVWRULP ¥ 'DOVEKHVISBIG HI® O\QWW K HI L
RI WK HQWXU\§WKH PDMRULW\ RI SHDEQDRBLQ DS DY GFWKE
SXEOLF DUH VWLOO XQDZDUH7RLW WIRRRHZ&WE WU B LWHRG (
SHGLWHG PDQ\ GRFXPHQWHG KHD®RWRXDEHBQBEE G D (B KIS
SXEOLF KHDOWK LQIHFWLRXV i FWOHDVYADO BRBDKLDKQ G LDRY
WLRQV OLNH FDQFHU KHDUW GMRKHDWH RUWKRSHGLFV DQ

7KH (EROD YLUXV D KRUULEOHWHWRDQRPILVWWH®HWRGK X P
DQLPDO VRXUFH DQG PHQWLRQHBYHUHG :DQGRQD ZIDF KBRY B
QHQW YLURSRWIALBQD .DUO -RKQVRQ DQ®@XDUBKWHDIWQD !
WKH 8 6 &HQWHUV IRU 'LVHDVH &ROAWURQ DQG 3UHYHQWLE

7KH FRURQDU\ DUWHU\ VWHQW FRPPNR GOWXHYIOE/ VT BWDLQW

V E\ DQ $XVWUDOLDQ WUDLQHEG *DHW BHR X DD L QR 3 KD VAR
SUDFWLFLQJ SK\VLFLDQ LQWHUNHQRURQDO ¥ B WGLLRQRILLD
3HWHU $QGHUVRQ ZKR KROGV VWDKHS SIDAWGIROAVDRAQ WWKKHH 8@H. Y
$ODEDPD %LUPLQJKDP 6FKRRO RI OHGLFLQH DQG RWKHU

2UWKRSHGLF VXUJHRQV DW W KWHHH Y HYD/WMD QR | RNV RRWR

VLFLDQ 6RQQ\ % DO KDYH ZRUNHHGSBR®OBERUID WHIYHWO RIR B
PHGLFDO UHVHDUFK HITRUWY W®RDFUBIFPBWW K IZ3 W QX MQ XL Q
SODFH ELRPHFKDQLFDO PHWDOKBQWHF&EQVWXH PAKW AK LLIVOKI
RSHG E\ 'U &RRN IRU GRJV LMW RD OOERWI\WRYHYUREKR WL
FDUWLODJH WKDW FDQ EH PRWEY MK DQWRHUT K BEOH ADH/S R D
%DO DQG &RRN DUH FRQFRPLWDQXKMHUGHY HDOWRISRIQQIDL SWHRF
DGDSWHG IRU KXPDQV 'U &RRWY 3NUBMIHAWRWWRKIRS DRNVG L F
WKH 08 6FKRRO RI 9HWHULQDU\ OHGLFLQH

7KLV LV PHUHO\ WKHOW l+SH BO W K H. SHREAHHUGQW ED B W D (
3HRSOH QHHG RQO\ UHDG WKHRKUWWRUVHRWWBWVLIPEQ HH $\@
JUDQG VFDOH ZRXOG OLNHO\ KHFOSVERQW DIQd UHH 8 HQ G E W XGU
IRUZDUGLQJ GLVFRYHULHV LQ IDXVHZXRIDARKD QLK) IIRW W& OHR\

SHIHUHQFHV
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5RJHU ODKU

7KH 2QH +HDOWK &RPREXVHBQRWIDQRHEDMIRQ GHGL
PRWLQJ LPSURYHG KHDOWK RI ®MRW®BH HMYLPDROQ/P DD Q W \
,RZD 6WDWH 8QLYHUVLW\ 5HVHDUER\BDRMPH&H G@RP P MR IHR
"FORVHU SURIHVVLRQDO LQW BQDFMARRDW ERQD® RBISRW WWF
SK\VLFLDQV YHWHULQDULDQV DD RW IGHSURHBDOWLIR @ B DN

,RZD 6WDWH 8QLYHERXW KD YH.QW KXK/H RN DR L] D W
WHUV LQ $PHV ~:H DUH H[FLWH G RERXWW WRQH CCROFD WH. QO VD
SDUWQHUVKLS ZLOO DOORZ X®LWR VL @\R HPBEMR YDH WRVAV KGHLDY
DQLPDOV DQG RXU HQYLURQPHQWUU\VLEHsKDHYRG@HQW VR
DQG HFRQRPLF GHYHORSPHQW DMRUG6W K2 IZGH RISHOWW LERRP\
ZLOO EH HYWDEOLVKHG ZLWK QKWV,6HYNDNUEK ERQ\DBG : H (

7KH LQFUHDVLQJ FRQY RUYMQAFHDRILROPPINVQVZLGBOLIF
URQPHQW DUH IDFWRUV WKDW &R RFHVWKRQI REFPIRUVIGR@® R W\
VWDWLVWLFV QHDUO\  SHUF HIQQ HFWLARX \H BH V HIDYH K XL
PDOV ~:H OLYH LQ D FKDQJLQJ HQ Y QURHUFHRIMD KBRS M O CKX IR
DQLPDO FRQWDFW FUHDWLQJ LIQGN'HJI USRWHG @B B O OFKQLIHVH
RIILFHU RI WKH 2QH +HDOWK &R PPINW IURIT X CO K H\QWFK DD O
DQG D FDOO IRU FROODERUDWLYH OHDGHUVKLS °

'KLOH WUDGLWLRQD @®WKKX RD @ HD B IBHMQV WXG LKHG V
DUH YHU\ LQWHUWZLQHG DFFRWDGUQRI WRKHU2@B 2NBEDKK &I
ERDUG RI GLUHFWRUV DQG WKH WRRQLFH®$ 0 HEGH S D B VSHVOAR B
2QH +HDOWK &RPPLVVLRQ ~7KH 2Q HOM EE WK YEHRRFIOWH LR
PHGLFDO SURIHVVLRQDOV WR VLWKGRE Q BRQGOZRDN @ R IH W
DQ\ JUHDW H[WHQW LQ WKH SDVW t J\RIUGH 2SAEFKQH PV K QD
KHDOWK DQG WKLQN WKH\ DUMVKHY W ULG & MGK W\RHD@HLP G OV K
OHPV LQ KXPDQV °

ODKU D IRUPHU SUH\WLGH\WWUR Q IVKHO0$FHUFIDFRD $V V R
$90$ VDLG ,RZD 6WDWH 8QLWHR \EIHVD IOH V& HQU LS B WW QW
+HDOWK SULPDULO\ GXH WR W KH FIRRSFIK D\@ GY R XF\GUXDRKL ¥
,68 DQG WKH XQLYHUVLW\ =V RQ2RIHQ4HIRPW KVDEBQW DFR W
VLIQLILFDQW FRPPLWPHQW R I KLBWSMMG L R BMSO E Q DRIA DO 61\l B
DQG LWV 2QH +HDOWK FRQVRUWLXEDSUIRRQBO W X\SSR B WRQIE
&RPPLVVLRQ WR EHFRPH IX00\ R $H D W LRR A VR R UFHW-D ER
2QH +HDOWK ° VDLG 0DKU

7KH 2QH +HDOWK &RPPLVVLRQ ZLOIOVDQS WHWWH N WRKHWRI KXEH
PDO KHDOWK

21 WKH GLVHDVHY QRZ UHFRIHURBQW BXYXRDEBXWH WR P
SDWKRJHQV WKDW DIIHFW PXOWLSOH VSHFLHYV

'LWK WKH ULVH RI DQWLELRWHHGOGHRUVW BQPHV W KH DI$ S WF
WHU XQGHUVWDQGLQJ RI UHVWYXW DXQ/FH RV HDEW L K L B&RMQ B WHIG
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(QYLURQPHQWDO KHDOWK PD\ DIIBIGW KK WK® YOIXGF R Q MPDF
SROOXWLRQ DQG SRRU FRQGLWICRABVWLRXW BDNQ@WMDG WR

(PHUJLQJ DQLPDO GLVHDVHV DQGLNRHRDV B GWRWHDUNERUI
DQLPDO KHDOWK DURXQG WKH ZRUOG

&XUUHQW PHPEHU RUJPIODTDVMK. BRRF PRIVWKRIQ2QUH W
$90$ $PHULFDQ 3XEOLF +HDOWK $VVRFILDWILRQ RISSFBHGHBY
&HQWHUV $$+& $VVRFLDWLRQ RIHNAHWU L BB Q&0 H GLVADREF &1
RI $PHULFDQ 9HWHULQDU\ OHGLFDO WRB GNYHRFLBWOERE RD(
:LOGOLIH $JHQFLHV $):$

2WKHU HQWLWLHV FRP R QW WG OWRK, R RD \6RWDMLIKX R |
,68 FROOHJHV Rl 9HWHULQDU\ @H AU AL HEIFH V X @ WXIUGHH D §
(QJLQHHULQJ +XPDQ 6FLHQFHV BIGHR FIHBH UWDIOH $RIQVW D Q\GL 8
&DUYHU &ROOHJH Rl OHGLFLQH DQ@Q®EKRO®AHJIFQRYBXNEOWK R|
2PDKD FROOHJHV RI OHGLFLQH D& & $XUEICAXOWDMOUINVOKS5 NWVKHD
YLFH 1DWLRQDO $QLPDO 'LVHDVH HHGWIOD R YG+8® S ¥R L DN
6HUYLFHV 1DWLRQDO 9HWHULQDWK B RUIHQWHVY |BBR)RR\EG REHF
3XEOLF +HDOWK WKH ,QVW LWXWWDHVLRWY , QQV # Q QDAL BQ@ B O RJ
QHUVKLSV LQ 3UHYHQWLRQ 6FL&FQHI)FEVWQWWWAMX WK H DDA
$GYDQFHG +RVW 'HIHQVH DQG 7UDQVODWLRQDO OHGLFLQH

)RU PRUH LQIRUPDWLRQ RQ WKH ZQWLWHDOWK &RPPLVVLRQ
KWWS ZZZ RQHKHDOWKFRPPLVVLRQ RUJ

One Health is the collaborative effort of multiple disciplines to attain optimal health for people, animals, and our environment.
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5DFKHO &KDPSHDX

$ VHFRQG JUDGHU DQGEROWKKHKSHIXLERFHD/®SDUDW
ZKHQ WKHLU FDUHJLYHUY OHDYH RBDEILOHWW R XMW HDL Q/ MPXYL
DOSDFD DQG D VFKRRO SULQFESIINOD 1©WW LILIRHLYL WXWH VU R
DVVDLOV D QXUVLQJ KRPH UHVLGHQW

%HKLQG WKH VNLQ KXW D®MGE DBD WKW \D UKHXBDRIR X
FDUU\ YDVWO\ VLPLODU JHQHWLFHUDQS KQ WHKW Ui KHO®RWK
HDVH <HW ZKLOH YHWHULQDU\ DW B JKX\PKHU PHHEILRR ®LF B RE
WRSLFV VXFK DV IRRG VDIHW\ DWG& H W RJ LLGUOIGYI HPRRW WROQ \F
UDWHO\ %XW EHFDXVH WKH\ DUIHP ROWH QF R Q LER QWH® T QW
VD\ ERWK ILHOGV ZLOO EHQHIOWQINRPLORMUHIBBRVR G LVFLS

7R WEHRIRVE LHTQREQM\ RI WKH ILUVW FRQIHUH QR WK HW
SK\WLFLDQV DQG YHWHULQ D WHW X WGH UVWHD BB E K D RE HW
VSHFLHV VSDQQLQJ QDWXUH RH LADOQ HWK/D VQEBRW R KLHHOSG MR
JHWKHU WR IXUWKHU PHGLFLQH VFLHQFH DQG UHVHDUFK

7KH RQH GD\ VIQHURRMEBDHAHRRY -ZRXPKWW  ZDV
E\ WIH'LG *HIIHQ 6FKRRO RI OH®BRELDY IDIW6FKBRO RI 9HWH
OHGLFLWQKRN $QJHOHV =RR DQG %R WD Q RO+ HDUBMIQ & HQ W F
WKH 8& el T *OREDO +HDOW

6+: ( / 5 $1%! %!
+ ; ( =
5 ;< !

'KHWKHU H[DPLQLQJ VKWXHIGVPRO H BX@MMUL MW V X |
PRQ EHKDYLRUV WKH FRQIHUHQFHWHUHQEK\VQNLWAVHRQL
VDWLRQV WKDW FRXOG OHDG WR HMD G \W WD GLEUQRYWH'
NLQGYV VDLG WKH FRQIHUHQFMRQ FKRULRIZ L%\ U B D U DG L D WRW
LQJ DW WKH 8&/$ &DUGLDF $UUK\MXPHDF @HQMFHDD QR IBIWWF



LQ WKH GLYLVLRQ RI FDUGLRORJ\

2 mn mn #

nen 7KH PRUQLQJ SRUWLRQ®I ®RG WRHVKWHRD X BEWRWLXP RI
4 5HDJDQ 8&/$ OHGLFDO &HQWHU KK WSHHFH D I0Q M WAV DRRP
. GLDJQRVWLF DQG WKHUDSHXWLHFQINSS UG DNFK i \D WHRD W KRH LFAD !
W m GLVHDVH SV\FKLDWU\ DQG LQIHFWLRXV GLVHDVHYV

1 # * 0/()

A &DVH VWXGLHV L OBKW WHIHDQV VG B ML Q QB OW GHI\G R E

# FRPSXOVLYH GLVRUGHU LQ DVEWOWH WHS$OIRNH HD @G DGY BG@ H Y

&DOLIRUQLD FRQGRU DQG WRGEBEBHYLDEBDEDHEXPR G RQ
UHWLUHG VFKRRO JXLGDQFH FRIXQWKRORRXJKEH HIA WIRDWH (DX
RI WKUHH DQG VDOPRQHOOD @B PRIDORFGRIUDQG D UHSWL

,QVWDQFHV OLNH WYSINFLH\K IGAK EGHGDERXQG LQ Q
WKDQ SHUFHQW RI LQIHFWLROD G LWWWD VIHD HV X EWXIVVD(EG
FRPH IURP WKH DQLPDO ZRUO X PPIEQNU ID AW RDGV IHU W IR GL DM

+RURZLW]
& !ll
Y BROYLQJ WKHVH SUREHCHPD\RKHDS BQHFEQVO M KH
' S# # GLVHDVH DV ZHOO DV OHDG WRVWH WDWEBHQWYVY IRU KXPDQ\
"H#

T A 7KH FRQIHUHQFH IRFRXYBG RQSWRWWEBDWYOBQ VSH I
" $" % EULQJLQJ WR SDWLHQWYV EHGMLEKNUMIGHEY DY\HW M QIRZIDUHLAY
||#*$
$*# "$%

$
$
. = e LN IR

Atrial Fibrillation Mitral Regurgitation in

in Appaloosa Poodle/Schnauzrer Mix Lymphoma in Liama PacemakerinDog

Atrial Fibrillation Mitral Regurgitation in

in Pilot Young Mother
t : :

Lymphoma in Banker Pacemaker in Lawyer

+ 5,/ 1,?51=+,3 ( ? 5 =+0)

> \DUG ELRORJLVWV LQ WKH EXWKWPRI)® PERHREFLKRORILVWYV L

9HWHULQDU\ PHGLFLQH ®WVRE HFHRE DWW DM HY IR B H IGJLFE L C
GLVHDVHV LQ DOO VSHFLHV IWIRFD VHYD WL B LBQ®HPRDQVY. W R S
'9 0 3K' GHDQ RI WKH 8& 'DYILL\Q BEUK PORIG IRALDHW H2 XU DS
WR GLVHDVH DQG ZHOO EHLQKXPWDH WPLHPGIOL) M R$ @/ IKARIVGIV L D)
PRGHOV IRU PDQ\ GLVHDVHV 2XHYWWWDWEOJIDOE FRYOWUKR CS
LQ DQLPDOV DOVR FRQWULEXWHWDRHKW P DQ & HBIOMCKY R @R R
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SURFHVVHV DW WKH HQYLURQP B8W\D 07 R I=FRRE KTOPLDA) EQ@W
ZDV DQ LPSRUWDQW ILUVW IRUNKRJK/GHW K WILQD UN KPH @/LHTD). R)Z
PHGLFLQH LQ WKH RYHUDOO LPGH@YHRHQIQRI \KRIMOMLR BN
KXPDQ GLVHDVHYV

7KH DIWHUQRRQ SRUWLRQ RI WKHRW RQUB © HAD ¥ RRH OZK
FRQIHUHQFH SDUWLFLSDQWYV WR®R R DBHM QBCURX W RR D (
VWDIlI ([SHUWV LQ ERWK DQLPDRYRGEG& KRPRHHGLBL R S
WDQW FRPSDUDWLYH HOHPHQW D XQHBK HD\PHR @ D RRWK HAKW F ¥ N
D UKLQRFHURV KRUQ GLDEHWHVUMGIMRQRH\YVG DQG 2 KGi D
WLRQ LQ D OLRQHVV

6XFK FROODERUDW L ROQQ/G EKDWDHH P HYGH\W HQ H DDUH. K
YHORSLQJ QHZ ZD\V WR GLDJQR\LAV DRGYWWR 5 W RKYHL 5 G VWKK FHF
FDUH SRVVLEOH VDLG &XUWLYL@IULDQIRBKWKHYRWQJF
%RWDQLFDO *DUGHQV :H DUH GHEL ZKWHK G & RDOX DY HD G B LB
SUHVHQWLQJ WKH =RRELTXLW\ FRQIHUHQFH

7KH /RV $QJHOHV =RRZKW DQJ RIHYIWDIQREQ\DKILS ZL
ERWK XQLYHUVLWLHV 1DWW HDW RBQ UHRFMRE UVR]I LBDK HQ JURW
&DUGLDF $UUK\WKPLD &HQWHU PPRQL K WIVUM) LPR/XIHVRW K Q W
DIIHFW DQLPDOV +HU ZRUN ZL\KKUNK®W R BHVHAD § 8 GV SIDRIRNF
EHWZHHQ VSHFLHY DQG OHG WR EHUXVWKN FRIQHDGHQBHVKH

=RRELTXLW\ LV D WRIQ F FRR QIHG] BD\Q1® WMWGELUAD O D X
%RZHUV WR GHVFULEH D VSHFLHMD/GBW KR QULKDIWD 6§ 8§ DR B FK[ S\H
YHWHULQDU\ DQG KXPDQ PHGLFLGERWKRR WKH DGYDQWDJH

7KH =RRELTXLW\ FR QUSIQHDHFH MSRVVYHE BQGFFDPS
H[SDQG WKH VFRSH DQG UHDFK RRPHUWKQBD BEBQHMEWH Q¥E
(XJHQH :DVKLQJWRQ 0 ' 8&/$ YLHBIOWKD QFHBQRKVIPQ® GH
*HIIHQ 6FKRRO Rl OHGLFLQH ,VR@OR X YKWD B\CRMKMIGH LL KRGV
DOVR \RXQJHU SK\VLFLDQV DQGJYHKRHZLQO ULHQHOIRS W/KBIL
PHGLFLQH ZLWK QHZ K\SRWKHVHV DQG DSSURDFKHYV

$ VSHFLDO SURMH F W H\DHIDUHRK WE IHWLFDRAELLYTEK 2BV D O
WKH FRQIHUHQFH $V SDUW R D IWMXMUS WRVDHPRWR IL QWA GILY B
8& 'DYLV DQG PHGLFDO VWXGHQWVHWRF B&G MLPG @RS N RN
SRUWDQFH WR ERWK DQLPDO D QW KK PDIG K\W D GRW IR EHWE @/X C
DQG HQYLURQPHQWDO WR[LF H[SRWOWGY R[ISPHGLF LQRPZERY
WHDPV

“7KH =RRELTXLW)\ FIRQLBWHE AH PRX/ RIQHWIH P D C
ERWK JHQHWLF DQG SK\VLRORJIFKDDU E H\VDXMH DR QG RFWHY
DWHG VDLG WKH FRQIHUHQF&RWQBRGEKDILO 3IKV'ULFRDGE Ut
WKH 8& *OREDO +HDOWK ,QVWLW®® D \SQRH VMR O VRK SBI QD
WKH 8& 'DYLV 6FKRRO Rl 9HWHULQDU\ OHGLFLQH

o)
@
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7KH +DUN%DDELO &EROODERUDWILYH &RXUWHGE DIQEIV R DH WK
VWXGHQWY IURP PDQ\ SDUWV RH%HHMNYD L QRAUDPLPR VR VD
H[SHULHQFH WKDW LQFOXGHV ZRBWNXGHHQW R JHW RHRUX D@/ MSHD
ZRUN WRJHWKHU LQ WHDPV RI XSBRDWR QVURZ LW K Q IVE X\OWH W
WLRQV WKDW QHHG WR EH DQV Z$XE0A RV RHDY RKPL § RVGILLFY H
WKH EXUGHQ IURP ILYH LQIHF WAL RRX UG/LH/ M DAXIB\H Q WY L DLV
UXUDO DUHDV ODERUDWRULHVSDWDL® | BB L\RXVQGL U B DDAM
YHFWRU FRQWURO WHDPV LQ 600N 86 R W A MK &EPWDN. QV R HFR/D
WKH GHQJXH YLUXV 6WXGHQW ¥ GH.R® MHRQ VDU AR LVRHH\R
SXEOLF SROLF\ IDFWRUV DVVRFLORFADGEZRWK VWDIQHG JHRINDS
E\ WKHVH LQIHFWLRQV DQG WKQGE®MN® DMRGK Q¥ HR ID PEDUR DAL
GHYHORS HIIHFWLYH VXVWD L QREGHKHPWMWKY HHWKL RN QRRZ
IRXU \HDUV Rl WKH FRXUVH 'HWDWRH G RYUNWPIDWD R Q LD
5REFNHIHOOHU &HQWHU IRU /DWLQ$6P HIUM FODQU 8 WX G LAHVE V L5V
KWWS ZZZ GUFODV KDUYDUG BOXEWUDJLTKEKEOMLWKBBHQWK

WKUHH GLITHUHQW FRXQWULHNQ2KRUS D U WLROLIS DAY B G LIMOH VDK
H[SHULHQFH DQG KRZ WKLV W\SH RQ KB B8R UYI WK SHLQH G F
DQG LQLWLDWLYHV EHORZ

9 2 - 095 7 =

? (5

OHOLQD «ULF3O@DDI REEDYNBK\WKEK BDKPDP D

20H RI WKH PDMRU FKDOOHQJHNRIWS NEKGIL ERLUHID UK WK S/
WURO LOIHFWLRXV GLVHDVHVXEQLFEUGHILOWR VROXHVEDW. E
SURIHVVLRQDOV IURP GLIIHUHQW EDIANMRRXRSIR WK LSXE OE
ZRUN WRIHWKHU RQ SURMHF WVRQKID KHFIRPH X QIR FRIOR/Q A
OHJILVODWLRQ :‘RUNLQJ LQ WH® MDFDRYR \FRCQWEILSIV.DEG
KHOS LPSURYH XQGHUVWDQG L QUOL O NREDHRIM WK HVFH LSHIOHF
KHDOWK JRDOV LQWHUGLVFLSDILDP HIGCXEDW PR Y HOESURQ LH
RQ SUHSDULQJ SUH SURIHVVLR@DONG IRYZRYUN LQ PXOWL Vv

,QIHFWLRXV GLVHDVHV 6WLOO D WKUHDW
$SSUR[LPDWHO\ ELOIOQRQ SRHRBRMH ZRRRSA-V SR
LQ GHYHORSLQJ FRXRMWWH HRQH LQ HYHU\ WZR GRRWIGL\LV C
HDVHV LQFOXGLQJ ]JRRQRWLM GE® GDLYUWKHDWHE BY H D WHRW \
PLOOLRQ SHRSOH GLH IURPQGQDISBW RRXP/D RANIODY G M D WY K
JOREDOO\ DUH GXH WR LQIHFWLRK\DGH¥MWDNKIO GO R1 ZK

%ULQJLQJ FKDQJH WKURXJK PXOWLSOH GLVFLSOLQHYV
7TKH XSVLGH RI WKIWKGW PRV W LIRW XNDKWHIVRHQ GLLW H D V H
DEOH LI YHU\ EDVLF VHUYLFHM @RI QX WROQ WL HN L@ GXYI



(5

# n

C

#%

FOHDQ GULQNLQJ ZDWHU VD QIGNDMFIFR.Q DEVCL\RLGFV KK DLYHQ W K E
VROYH PDQ\ Rl WKHVH SUREOHP VYV #RYS$LYH G H X K IO MHGW H
DGYDQFHG WHFKQRORJLHV LQ EHOEDRS G ERAKQW K DHM R
GHYHORSLQJ ZRUOG VWLOO (RR & W KDLWHDOVALARHY/ V' WR WP
EDVLF OLQNDJHV EHWZHHQ KXPRQJJKEBOWKPLQG QWY W& D W
DERXW WKH QHHG WR ZRUN WRXMVGKN B DWR S TR SRIG@W LIGH HH
VHUYLFHV LW LV LPSRUWD QWG\EKWWRYDWRRXNGILED\H SV RLE
LQYROYHG LQ UHVSRQGLQJ WRHOKHWYH $\X 56 RS ®H [EGW R PRK
VSHFLDOL]HG LQ WKHLU ILHOGVRW SHRIS QAN DLIWKH B WHHIUG
ZRUN WRJHWKHU DQG VHHN L QHXRW DIW DY PG OWPRQW MRt
,QWHUYHQWLRQV WKHUH LV SQRIHYNOQRQQ BN G URP IPFOOKLG
YHWHULQDULDQV XUEDQ SODQQBKMUYHRIUDSKHUY & MFDRA
SROLWLFLDQV DQG VRFLDO VFLHQWLVWY DPRQJVW RWKH

(5 # * 8<
(5!
7KH GLDJRQDO DSSURDFK

,Q DGGLWLRQ RXULRRWYN:WRHBRG@WHRHG Y QVRFIAR E H\
SK\VLFLDQ EDVHG DSSURDFK VR WKOWDWRHDW ILR/QQERMR R QW
GLVFLSOLQHYV EXW DOVR WKHDEEAPIRORPQ RISBEKNRWFXKH RKDE
GLVHDVHVY KDYH ORQJ EHHQ VBEMHE® RPDRQY HRWQWDLQ HYVU K[
DUH QDUURZO\ DQG VHSDUDWHD® DG ®UWMKN HID 2 1 WK FERWY VDI
OLYH LQ RU WKH JURXSV RI GROMOMHO/OWE&DMWRBEBW KDHOUO EHL
DSSURDFK EHOLHYH WKDW WKL CH DRBF R YHHMOODS/BY QD S
LQHIILFLHQW DQG LIJQRUH DY@ EHDERMEURWRBXWRHWVRE® KB W Lf
SUREOHPV 7KH\ LQVWHDG E H OUHDGIVWKKD\W WHMPUH RV VWK HKQR.C
RI JUHDWHU LPSRUWDQFH E\ DRIV@R\POMOLCG W ®& ARG G U KYVVIVQ
KRUL]JRQWDO IDVKLRQ 5HFHQWOHU BDRK RWKHGN LVRIP ELROYHHVO EI
KRULIRQWDO DQG YHUWLFDO \D&EIDRRERIBV 10QWR RIQEHXWK B!
FROOHDJXHV HHEODXGH ERWK LQWHUYHQWLRFRXQBG EHVR |
FDOOHG D GLDIRQDO DSSURDFWKXIEKD W5 U VY MUK 13 (SR)RLOH IR 1)
KLIKOl FRVW HIIHFWLYH LQWBOWHQFWILRQ ¥ WIEKQGMKERRIEIH K
GLDJRQDO DSSURDFK RSHQV SHWWXSHFBALY HR/XW R DMKHR E VD ¥
PXOWLSOH IDFWRUV SHRS O HJ RMKPHLQWS WDR/EDQ IDM\E OW KUHH N | X
ZKR FDQ KHOS VROYH WKHP
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(DUWON LQWHUGLYFLSOLQDW\ HiEHKBESALRPRAANILQI WKH GLDIR

2QH Rl WKH ZD\V LQRDKEBR WK LE/URQ WKW UDERIX W LV
WKH PHGLFDO DQG SXEOLF KHDOR® WE&XNRXNWK F® D/QYMAH P QH
FRQWHQWYV DQG FXUULFXOXP VR WRDBWUNXWXQE WKRINYYQI
EURDG EDVHG WHDPZRUN DQG OBDWQRW R KR 5O MPUHIDWY LLQ\J [
QDU\ HGXFDWLRQ LV HVVHQW LW R LIQN VRXBMMLIGH W KK & R Q W)\
NQRZOHGJH LQ RWKHU DUHDV BEG BRYNLWA 1B WK MR ZIXWDKI
JRDO 7KH LQWHUGLVFLSOLQDUO® ®SBURB AWK ¥ Q G H PHEVUSRHYALL
KHDOWK DQG RYHUFRPLQJ WKH KKBRO®WMQR B0 DY/ RG LAWK
VXFK DV GHDOLQJ ZLWK VRFLD ORERIQHPIWQ R QN HXEQ @ R 1D DDMF
7RIHWKHU WKH\ FDQ DGGUHVV WUV WDH\G IMKD &L L IGNURIGMWH BOG
HFRQRPLF IDFWRUV DQG KHDOWK SUREOHPV

(IIHFWLYH LQWHUGQWBFEBRVYDGBLVHGIODYDRBQFR OO
EH LQWURGXFHG HDUO\ RQ LQ VHIGHLRGDR/ WIKRIR PDIJGIG UF RIQHAD
WKDW LQFRUSRUDWHY LQWH U ®/XGHGW VQDEH @R UIN \W B & LKH
HVWV ZKLOH WHDFKLQJ WKHP KRZHWRWIRQML QY W KWHDR O HM
SURIHVVLRQV DQG WKH HVVHQWIFDS GFLRPHBIR QSHDNFEW RF H. QWK
QLFDWLRQ PXWXDO UHVSHFW DQB BVYBRWLD@WMHUBBWSR
RQ KRZ WR ZRUN WRJHWKHU DQ® EDHUNBRR N QGK/H L & RILO IDHES
FRXUVHZRUN DQG ILHOGZRUN LVXR®IQ\®D\KRZ ADR) SWHDIFAKL F|
VNLOOV DQG DFTXLUH FRPSOHP HQXW D W\L R Q RAO HK®JIGD R B Q o\
UHQW V\VWHP DV D ZD\ WR S U HSDXWHHSURWHNAIRGDLS® LA D U
HITHFWLYHO\ WDFNOH SXEOLF KHDOWK FKDOOHQUJHYV

'LWK WKH LQFUHDVLQQW\ZAR PS ¥ H[LIQQ FIRIREGIRJID W L \
LQ JOREDO KHDOWK KDYH WD NHXHQWHRURBYMBERGHQBKM FS
VROYLQJ LQIHFWLRXV GLVHDVH BUREDORPEYD E R H DAD UYWH 3 & E
J)LHOG &RXUVH LV DQ H[DPSOH RDHRUDWHRB®PADKOLR LA ER
VWXGHQWY DQG SURIHVVLRQDGENJALRKQ G VI BQIBQVR XNWDO ¥
VWXG\ VHOHFWHG LQIHFWLRXMW @GN VR DIMHYRIY® WhlUYDH LD DWQ W |
SUREOHPV 7KH VWXGHQWYV DQG LSVUR IEFD/FANIWNR DQ E VGILY HUM
JHRJUDSK\ GHPRJUDSK\ DQWKURSR® RHQ YALURRIGRAIN Q @DVDUK
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ELRVWDWLVWLFV PHGLFLQH QNUNDGIJVRHMDHOUEZRDN\ PKIG
SURIHVVLRQDOV IURP PXOWLS® I© KLYV E LW R LMFHASOL QWKHW D FW
VROYH SUREOHPV )XUWKHUPRDRKR GWKEMHRMXWUWLNYH\D FWE S HW LV
VWXGHQWY DQG WKH VWDIlI WRRXVAWHGU D WRHQ B IDDMSNEKI R Q A
'XULQJ WKH FRXUVH WKH IRFXV¥,B08'®R QGIH @ BHXEG L \OHDBWHR/V S |
OHLVKPDQLDVLVY DQG VFKLVWRVRPLDVLV

(IDPSOHV IURP W RHUBLLOY BROO D E R W D W/IRRHN UGHIOTBE BKNAHR
RI LQIHFWLRXV GLVHDVH DQG ILQRR ®XURQ X W HRIH G 8DRZW!

,Q SDUWV RI UXUDSDDDWDW LFEI 19QU B FIMWOL RIQKWF K LV W R
FRPPRQ LQ QHLJKERUKRRGV WK D W SHVF B LWHHKZ B DIV U HDWHPG
GLUHFWO\ IURP KRPHV LQWR UUYHIUWK EROQMMNPH G D WD Z7X
ZKHUH FKLOGUHQ VZLP DQG DG XKKRV HFRPBOE VK LWKHLWHE E
LQIHFWLRQ WKURXJK FRQW D FRPEZDWKVWACHL & DALMY D & KKALHY \R
LQIHFWLRQ DQG LQIHFWYV PRUH WRKRBHQY L O RD UMW FOXKYWYILE
VRPH GHDWKYV 3URIHVVRU -RKQWEKYLGF KALKN VR DR BIGIHL \
VWDWHY WKDW ~“VFKLVWRVRPLDWWW-LY &R WHI W HD O ®\KDS
OHP ° ,1 ZH FDQ SUHYHQW XQW UBIBDVAKGE &KX IVIKY |HF\W M U URK
XVH HYHU\GD\ ZH FDQ HVVHQW LD \ERLH/D/N. RAK HK\W OMKHRII
WXUH RI WKH GLVHDVH UHTXL WAL G HS Pl @1VF DIOR 8 U R HOWGAL R
H[SHUWV LQ VDQLWDWLRQ HQULQHHULQJ DQG SDUDVLWRH

$QRWKHU ZDWHU ERWQRHE QBP QRVWKHHRDERY DDSHO
VOXPV Rl %UD]LO ZKHUH ODF I IR LFX@WW IV\R LARROQ AVIUNRHDV WL
VSLURVLV 'XULQJ KHDY\ UDLQ@W\VSARSWHZ DGHLW K WRXIIKY KQ
SRROV Rl ZDWHU FRQWDPLQDW B ® DZLHVW KHLILP B B MR @IHO VER
HVFDSH WKHLU UXLQHG KRPHV ER®EOW VSRS ® D DMALRIDWBIC
FRPH LQIHFWHG UHVHUYRLUV DBIQWZ\R KUHHF R PERL\Q D@ ISRI® RO R
H[SRVHG WR DQLPDO XULQH DQRVLQIHFWHG ZLWK OHSWRV:

'KHQ GHVLJQLQJ WKIH CDARKML ROGLWRSRUWB QW IR
WR WDNH SXEOLF KHDOWK LQWRRFRB ¥ LGRW DVWKLHR 6 D ¥ ) W%W |
LQ YDOOH\V ZLWKLQ WKH IDYHOD®YHV ®MR S DHN SRIDH 5 RAMOH
WDPLQDWHG ZDWHU DQG RI QDWW XG DD GGEMB V\HWQ HIHYROX
EXLOG SURSHU GUDLQDJH V\VWHPWHDW G R ® IR OWOH H VZ D W
FRQWURO URGHQW SRSXODWLR®QG 2R UEK PX OM DS\O Y R VWU
9HWHULQDULDQV EHFRPH LPSRREBDMWVLA FRQWQROOL QSRS
IDFHG ZLWK SUREOHPV RQ KRZ WROWWR & R R HRHH D IDVOK HEX IS¢
WLHV ZLWKRXW SD\LQJ WD[HV

7KHVH SUREOHPV DUHGPROOW FBH FHE Y HRQID® A @ D Q
SHUVSHFWLYHV 3HUKDSV WKH &HVHMHDWAM MWD MQK BIVS KE XOILK
RYHU WKH ODVW IHZ GHFDGHV KDVHDHHQKD Y $S6 HDIGLIORE

PLOOLRQ SHUVRQV FXUUHQW@L\WKWL® BW6 GRUR G BALG HY
)XQGV KDYH SRXUHG LQ WR IRUPVLQURPYRMLOWK GWRBRWQHF
QRVLV DQG WUHDWPHQW WR DEVVWXUHGRHVDY ® F RQG R B DE
WUHDWDEOH LQIHFWLRQ SUHYHQWMRHUYE QWL RQ\ ERZWKH
YROYHV KHDOWK SURPRWLRQ WRP RXIPWRISOGHDO N RIF O ONKF
WHDFKHUV DQG KHDOWK SURIHVVLRQDOV



| * H
I
$ # "%
!
II* #%
> x4
8 # % $ . 1@)%r
11} 1 !
n # * u%
# ! 2WKHU GLVHDVHV RI IRFXV DWCRXRX®HBVUDDOH+BGHYBUGEHG &
||> n $O/O
Ik e
0 ! 0,
N #% '$ $
# %3
!
"HE%" & &1 ( (
) & ( ( ,
* +
) % ¥ ,
(
& * /
* (
6
(5!
$00 LQIHFWLRXV GLYRIOYH W RHRZRUWKRIX®KGMIFLDQ
UHVHDUFKHUYVY SXEOLF KHDOWK Z42RRBRNHWNSK HHEVL. GHE X RDW RV
ZRUNHUV SROLWLFLDQV DQGARWKHDERYRI HVYVQ R QY DRORD Y\
:" # $ Rl DOO GLVFLSOLQHY QHHGHG DQG PD\ FKDQJH ZLWK WLPF
* %
_— :KLOH LQIHFWLRXV G LYV MKVIHM WHREZBILQHMH GORE DV KL Q
H# o ZD\V WR SUHYHQW DQG FRQWUIR®XDB SLIGHWP WK/H (YIHIWKWL Q/RL
" "H LQFOXGLQJ KDYLQJ DFFHVV WRGHRMHU RIL Q\DKHVRFRF WK H D OIWFK
| # DGHTXDWH VDQLWDWLRQ DQG YSIRFEAUMDWILLR@W J 4 R Z HGI® F

WKH KHDOWK RI LQGLYLGXDOV HD\OSHRFEBIGRPHQ WE&DHABW BQI
ZKHUH SHRSOH OLYH LQ LQDGH DXYHVRRKRKNH QY D®GF R HDI)Q
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ZDWHU RU VDQLWDWLRQ 7RGD\ IZG{ FBPAMVBRQODER D @ Q HF\WM
WKDW UHTXLUH PXOWL VNLO®XRXJIKXE B GERHD S WEFWH /R R Q
GLVHDVHV SUHYHQWLRQ DQG FERDWIURD RIHTXILH H M QWK N NFLF
NQRZOHGJH EDVHV :H QHHG WKWK ¥UWLWHFD OIOHN [DEW K
DQG KHDOWK SROLFLHV DQG ZRIUNGVRIBI® KK U | R\RE B U G JDH
FLSOLQDU\ HGXFDWLRQ IRUPLQWJYURXSNO R]L@U YHE YHIQH G
DQG SURPRWLQJ SXEOLF KH D O WK DAHVKHPOL® YEHH W K B WH Y O RSt

KHDOWK *°® PDGH D UHDOLW\
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.DW\ 3DOIUH\ %$ DQG 6KLUOH\' -RKQVWRQ '90 3K’
(DFK \HDU UDELHV NISHRS®RWHRWKX®DLGH ,Q R
FDVHV KXPDQV FRQWUDFWHG W KBHGWRHWDIVEHL & KKRRIXE KV S |
GLVHDVH KDV EHHQ VXFFHVVIXO®HER 5EG FIRXKGV UQ HAD QADC
DQ RQJRLQJ FKDOOHQJH WR SXEBSUR IKND OREDDYGL § HYWKHPWBILL
RSLQJ FRXQWULHV ZKHUH VWUDX GRKIHFRS$NGO S\WLRRY WH B
$QWL 5DELHV $%& $5 SURJUDPV WWKHDW & D)W FIXQ & XYUDIALAFLDQ
UHWXUQ VWUD\ GRJV WR WKHLUHRS D RUR® RKQMD Q U A RAXXQW b
WURO GRJ SRSXODWLRQ DQG LQUDEHIQF H IRV H\D ERBYV L ¥ NVRDC
ZKHUH $%& $5 SURJUDPV DUH LPSOHPHQWH\GR PRUH ZUGHN
LPSOHPHQWDWLRQ WKDW ZRXOGEE® IRYHRIFRPMHRE\ ARK MW D@ E
VWHULODQW WKDW FRXOG EHWRG@BLQLVWHUHG LQ D ILHOG

,Q RUGHU WR UHGXBB\WRJ\8 DS DQAIREHRFN VR U |

DUHD LW LV UHSRUWHG WKDW RMWGRINVOR XD/'WL R KR R KOMA YOHHE
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6XUJLFDO VWHULOL]DWLRQ RQWOXMQB SRVHN ORDOWWLNF BR
LQFOXGLQJ WKH QHHG IRU W B D OQZAHE MHWHH M LSHIUWA Y TR Q \WE
VXUJLFDO VWHULODQW ZRXO®@ WRNW IDOKWWKH GLITHUHQFH

$FFRUGLQJ WR OHUMH RS\ BOL IVKRIQER U BHOM\W DL SHG L
VWHULOL]DWLRQ SURJUHVV LRDPRV W RP WK DOFGGRQ RE FE
LPPXQH FRQWUDFHSWLYHV DQG KR BPHRYMPH QIDODH) W ¥ HZ IQLHH
FRQVXPLQJ VXUJHU\ LV ODPBNWRQYWHWHULI@MLRI®D V N\IKROK
EHHQ IRUPDOO\ WUDLQHG WR FSHW BWWHRQRWP DGO WDMH.G DAC
WHFKQLTXHV ZKLFK QRZ SUHYDK® UK KDKHEH B @ RIGKRRXLIKI W
WKH SXUVXLW RI D QRQ VXUJLFV® PHMKRGBWIRKDWLREOB B R
SURGXFW KDV \HW WR HPHUJH ¥HWKDW BR DR®QAD\Q O MPR I\CH.A
ZKHQ )RXQG $QLPDOV )RXQGDWLRQODL®QRXQIFIHGED WBH W K B E
OLFKHOVRQ 3UL]JH *UDQWV LQ 5HSURGXFWLYH %LRORJ\

7KH PLOOLRQ OLF DHOVREG GUNLRHWHK D OLBENW HQWL
IRXQGDWLRQ ZLWK D VDIH HHIBFEDQN @ W SWLDFMIHF G @ VIHQ G R
VWHULODQW IRU GRJV DQG FDQ\DSEFA\HQW LR W W K®& \WHBKN ©
XUJHG WR DSSO\ ILUVW IRU WKIDBRP/SDQLRQMRERE ARIX ®
DYDLODEOH LQ RUGHU WR MXQ® WRKMLKHUHVHDUFKQW IR
SODQV WR FRPPHUFLDOL]H WKHURXEFHR QI XDWS O R & ¥RW WR ¥
1*2V DQG ZLOO DZDUG WKH PRQHVRUK RSRALHKM AID 8 [FRIVQ R C
JRXQGDWLRQ LV SUHSDUHG W RXW\I NMKW R K JKXEF F HX/&DXOR B U |
PDQXIDFWXULQJ SURFHVVHV WRURGUOEWH LW KEDUR X0J R W ZWFR P
DV SRVVLEOH

%\ RITHULQJ WKH O0LPKHE®XREG QLMD OW PRXQ G DW LR
HQFRXUDJH UHVHDUFKHUV 1UR® LIV FYLDBUOLLHQM\VRW R AL B W RIQF
QRQ VXUJLFDO VWHULOL]DW LHROIU FRKU VA\RIG/L Bl Y G. @ DVAKVH  DSLHH
VLOHQFLQJ LPPXQL]DWLRQ DJWLQY W RRROBGHR WILRGS WD U HHD
RI F\WRWR[LQV WR SLWXLWDKMN® UXJR®HDGE BEO VK OV FKDNH/ E
$SSOLFDWLRQV IRU IXQGLQJ LQXWK HWH ED@® RFMKKHRO R UH DM
QRORJ\ DQG PDWHULDOV VFLHRFWDH B GLBDHWKHQ)R X0QUGED WQ |
WLRQ RQ WKH DSSOLFDWLRRWMR F H\LWV K VORI ORMEDGID QWP

$ QRQ VXUJLFDO PHD QW RP VWHWWRLEHIDGROYDO X
YHWHULQDULDQV DQG SXEOLHR @ HDIRWKY R W LLDHIG/X E @ YKRXGPYD
WLHV ZRUOGZLGH :LWK WKH 0DEXGIOYR QQIARYBW YD QWY H
WKLV JRDO ZH DUH FORVHU WHKD QHFHURE IWVDIRAKH DVRUW & M FH
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7ZR QHZ WRROV WKDWHISRDEBOWVLWK HR S XEHILE IR G
DOVR OHDG WR WKH GHWHFWLRI} Q& HFHIRGHVR X WE H & WNR/| \Z |
KHDOWK ULVN W:R GBG®RISI® H+ HTKBIW K (YHQW ZWSER WQWH WZ H EA/(I5V
WKDW HQDEOHV DQ\RQH ZLWK D@ SQWW UQHWWLRQIY HEWMLRFQ
OLIH 7KH RWKHU WRRO LV D PREMOHJ BRR Y H D W& MW Z V'V RX
YHORSHGEOWKODIBWKIDY HQKDQFHG LWV IXQFWQaBQDIOQGWQ
KHDOWK UHSRUW WMPRHWEKKH DSSOLFDWLRQ FR@W KXRBYQ WF
LOOQHVYV

5HVHDURKIDWR Q@ WOWWHWXWH IRU (©Q WL WRK® PSHILW Bi C
Rl :LVFRQVLQ ODGLVRQ DQG WKH -8V6D WHARMPIL F DOGEXLU M HAH
WHQ 0DGLVRQ SDUWQHUHG WRIHM KIHMH B VW K QVR H PIDA L RIQC
FUHDWH DQ H[SHULPHQWDO DSSOLFDWLRQQ @ KLKK DRORE
DELOLW\ WR HDVLO\ VKDUH L HRLEW W MRIQU B B RMWWRR ¥ VQ E Q

8VHUV RI WKH :+(5 FUHDMWR IDHFARXHV VRQOWQQJIV |
ZLOGOLIH $Q\RQH FDQ YLVLWHWK K VY MW K SRR VWWHER FODUE FF\Y
DQ 566 IHHG WR UHFHLYH QHZ UHWRURD\Q YELHD GiL P DW® G5W &R
DQG GDWD FDQ EH UHDGLO\ H[SRELDIG! RKGWHW R RWK IR JKH

%RMWE WRER XWEUHDNV 1HDSBOHFDWLRQV DUH GHVL
YDQEBAH +HDDWRUOGZLGH LQLWLDWLY H \WR 6l 0DERE D WRIQ
FRPPXQLFDWLRQV LQ DOO DVSRPWV R KIHDMWK FQG HVKRU H
7KH QHZ WRROV DOVR DUH H[DP SO HX RAK FDMLWH® VHWR €
OLF -V DELOLW\ WR KHOS UHFRMGDD G®& PYLSGQQ W WU B & CBKIH
UHVHDUFKHUV $GGLWLRQDO EXRNIW RN{LGE R RIRWPDIVHLZR @ Q
PDWHULDOV IRU GLVWULEXVOINKQV VSH DERIXOD ERHUDRUW K L\
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