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6 XPPDU\

7KH 9HWHUDQV % HIQMLRW V WeP LYW R WIBFHS\H GV B IVE RQL W R
YHWHUDQV ZLWK D NVGIMX U F H' LPROGEQ MRAQIING RIP SWDJ M DWH PRQH W
SDLG WR YHWHUD QVKDWW R UH. WIKED ® HWRUB WQRIXD \GLAFXUUHG R
GXULQJ DFWLYH PLOLWDU\ VHUYLFH ~

7R UHFHLYH GLVDELOLW\ FRPSHQVDWQRGIIDRBW KH 'HBD |
YHWHUDQ PXVW VXEPLW D FODLP RWKKDYS3HRDRODBPGY X BELW® W
SHUFHQWDJH LVQWXBQRFWWLM §XBPDUL]HG EHORZ

7KH YHWHUDQ FW YRHW Bl Q DI@W V RIQWIHIADLGNV DOW R/[K B/ X E P L
FODLP WR 9%$

9%$ UHFHLYHV WX ) RFPIVYYDUN R QUEH 8D WKRIQF D\D ISRIRY O (
SURFHVVHG ,Q PRVW FDVHV WKH ©R®LFD®HTYRUK DR
UDWLQJ SXUSRVHV D FRB HBVRWGER Q2D GIGDPHIQ\RIFRRD &
& 3 H[DPLQHU ZKR FDQ EH D 9HWHUD Q¥ OHHDLFWBR B G PLD
9%$ FRQWUDFWHG FOLQLFLDQ

7KH & 3 H[DPLQH U @RW.NVD\WY IGHHE DB RD VLR 8 DA K IR QAW U H
IXQFWLRQDOQGGL B LW D BV LOREW (DHAK H RRIPDGM RQIXVLQJ D
'LVDELOLW\ XHVOQHIRQYDAUH '%4

'%4 UHVXOWYV DUH WXBPWW W & VS RIGBWAIR/)L R @ FIRQYUG S H
LQWHUFKDQJH $W Q%SFB Y H %/ biH\DHYRADEWL WHK TP\ \ VGKHHNUHH
HQRXJK HYLGHQFH WR PDNH D UDWLQWKRU H HV XHYRWX PR
HYLGHQFH D UDWLQJV YHWHUD QV\DEH QY MAHU D MS.\QH VG
E\ FRPSDULQJ '%4 UHVXOWYV DQG R WKW KUDYQ\G BIQB HUW R
6FKHGXOH IRU 5DWLQJ 'LVDELOLWLHV 9$65°

7KH YHWHUPKQLEHQUQG/LVBELOLW\ EHQHILWYV

7KH YHWHUDQ PDKD® SHINVG W R YK HIZHRGE E\HW/HKIH DRWD §S S +
LI KH GRHV QRW RVLWHHGHLPX K L\R QH AXOA DB SHDYQ\H BW RVK H

$ FRPPLWWHH ZDS$RRVPHBRLAXEVVYF /DRQ 'HF HPEWWH G

ZKLFK UHTXLUHRBQWHIDW WV K HWoKS G7HKPHL HY VWAELR GD® BIE®H D Q
LQGHSHQGHQW UHRMLHEY R LW K HV K b RFEHDPHGIW V HIVH VKW L QJ U
WUDXPDWLE EUDLQXDIWRMHV ™ DIRBRBPOH GUYWERQLWKH FRP]
VWDWHPHQW REIHWDMVN WK HEBWFWLVHFWLRQ
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2 TRAUMATIC BRAIN INJURY IN VETERANS

67$7(0(17 2) 7$6.
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DVVHVVHG IRU SXQ@FBVYND BERIOLX\D UFRFSFHFQYIDAWWR@NYKIHUH QR W
6

%2; 6
6WDWHPHQW RI 7DVN

7KH 1DWLRQDO $FDGHPLHV Rl 6FLHQFHYV L O IFRHYWIQH DDFRP P H\G |
PDNH

$ $ GHWHUPLQDWLRQ RI WKH DGHTXDPAHRGE BAKW KWR'RIG B LDVQREH  WR K
SHWHUDQV $IIDLUV WR SURYLGH H[DPLQDWLRQV DQG

% $ GHWHUPLQDWLRQ RI ZKLFK FUHGWR VWDL®VVE B F LOEHAN YWD DQ KL
SURYLGHUV WR SHUIRUP VXFK SRUWLR®DWR W R FBQH PD/R/IHY/D/W HR)C
DOO GLVDEOLQJ HIIHFWYV

$GGLWLRQDOO\ WKH FRPPLWWHH VKDOO LQFOXGH LQ LWV ILQDO
JLQGLQJV ZLWK UHVSHFW WR WKH FRP DUHK HQ VDR YHH YOLIZ QR

S5HFRPPHQGDWLRQV IRU OHJLVODWUYHPR U RDYARLIQWKW WOBAMXYGIL B
YHWHUDQVY FODLPV VHHNLQJ HQWLWGHRH@WOQWR PRAYYHQV DO WR |
WUDXPDWLF EUDLQ LQMXU\

$3352%&+ 72 7+( 7%$6.

$ FRPPLWWHH Rl H[EHBWWLEQ GHP HUH KQR E B Y\ S HRKLLRDW U\
SVI\FKRORJ\ SK\VLF® @ HPKISEEQ QW DDARLR @ QIXQ LR Y MEHPIL\RWOL F V
FRQYHQHG WR DGGWRYWDKM V IWWDHOHFRA{E&WBMNRWEGE LW QHFI
UHYLHZ WKH V®WXHUGWR QL FY%O L WBH IU® PIQH DG & MWHED RIGWBH D G M X
SURFHVV IRU UHVIURPDONERL V %LIRWDRK I K ®SISAF\ D@V DQG OHDU
PHDVXUHV WKH 9$HCD W P Gl QNCOGDH WEIKRR FIHWY ,Q WKLV SXEOLFL
FRPPLWWHH SURYLGHW R MAKRP P $ QG DIWVMWRIGEDWR WEHFKBDLV WV
GLDJQRVH 7%, WKH DVRHRTOAMD KV R G VEG MV KB LOBLWEROSHFOYPLL Q DW L F
GLVDELOLW\ UD\GXQDW | RAUK A% %3 HDVQL.Q GVW K H $65H UMMO O DGMXG |
SURFHVV

5HVLGXDOV RI 79%,DIL@F DX BB VWRIUGRY. DKQF WHRROMKDWRP VXVWDLQLQJ D 7%
KDYH SURIRXQG HIIHFWV RQ IXQFWLRQDQJEHRBOXRBURO FIRQGLIK\YHF BI® RV
XVHG E\ WKH 9% LQ LWV 9$65' 9HWH QD QVVIEDR DWW b AMHIEER GH WR W6 51D\ LL W \
4XHVWLRQQDLUH F ERWPWRHWAFX ¥ RYHOIDH WRUR ELHEDWH RXWFRPHVY UHVXC
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SUMMARY 3

+($/7+ &$5( 352)(66,216675%,1(' 72 ',$*126(
75%$80%$7,& %5%$,1 ,1-85<

7KH FRPPLWWHH U RKMLUHEZ HOG W/HK B DVARUINEWRRQ) WRKIH7 @D \BV B G DIO
LV GLDJQRVHG LQ PLOLWDU\ SHURRGOMHONR FRFAPBQW P® & Kk
DQG WUDLQLQJ QWK HADWIHU V SRIF LKHBAY W N YW R W/IKIMI GRFEOH[LW I
GLDJQRVLQJ 7%, DOGJWWHKIYR HH BLISVMH @ IVQ QR WIKH WKH GLEI
QHHGV WR KDYH H[SHULHQFH ZLWKW %L WIQ & EH WWDW®HR MX
PDNLQJ D GHWHU® LLAXMXILR @ Q G LWV Y R YH WLKWH\U HOL B GI® R X JK |
UHVHDUFK DQG QH¥X R R HR K H WLLAD\OHF WAL R%b UWRRWHQH Z
GHYHORSPHQWYV RRHQO WKW |RRIX\CKE R/ \KIDMH SWULRDYLLGELHIUIVD Q G
H[SHULHQFH ZLWK 7%, WR DFFXUDWHO\ GLDJQRVH 7%,

&XUUHQWO\ WKH 9$ UHTXLUHV RQH%R| DR M XWSRHOFR.DLA/IW W \
QHXURVXUJHRQ SK\VLDWULVW RU WK\IFWLDWDGGWWLIRE MRP R
VSHFLDOWLHV WIKHD & WU IDING \DSYENGS H 6 LIDDNLIGHIVWLIQH /& L D J ¢
EUDLQ LQMXU\ WSKOHUW LB XQRVIOX RIDAXW VR PRGRE KY JWARKHH L QM X U
SV\FKRORJ\ DQG FOLRARDO I@ M XH[RFSENE ) HIY UZHKDEDLY FNGS WD L Q L
LQ DVVHVVPHQW HRIH¥%L, VF RRFMR @ O G YERF X P WE W D/ERGDHH G HW H
LV QRW PDGH E\ RYMLRIQWRORV H VEHIHY KRLZ IR X T WDWR Y QIRUPDW
FRJQLWLYH FRQVHDXGI® EHIVFRIO T, F MDIDGDX/MMK/ R RW QDNVI R U P

*LYHQ WRGD\TV LQFRHD¥% H @ RU B IPHEHRD QRZSHFEOOGH W U
LQ 7%, ZLWKLQ WBOGUKPXUBURRG WX P X B GQIS\G R M IFX IFRHFW VWL
VFLHQFH $GGLWURQDVD O\H WKW U H$FFLFQU HREW WD VG RMWER XIQG L F D
(GXFDWLRQ $&*0( DFFUHGLWHG E UDALIEF LYK B\HPDROWDLAHW W
DVVLVW LQ WKH G WD JIMERW LLVH KDEH BB BW LERL® RY R\DHGE ZLWK E L
7KXV WKH 9% VKRXOG HD SORIHNNDRQBQRS KNPEPXIQWJIJZLWK DG
WUDLQLQJ DQG H[S®IMXHQ FMRL © DENHY WK H7 KH , FRIPIPL\RW HH EHO |
LW LV WKH WUDLQLQJ DQG H[SHUYBBFHD @& WWXHDRM W\HIUEHOU WA
VSHFLDOLVW ADFRXEMMWRI@LDJIJQRVLYV

7KH FRPPLWWHH UHFRPPHQGV WKDW W KH DBSRZWHDDMWR |
FDUH SURIHVVLRQDO\F ZKWRDKE DI VS H FIDW Q DLAM QU \D 0%
H[SHULHQFH LQ DGGLWLRQ WR WKHPBDXWUB Q% ,UHTXLUHG V
GLDJQRVLV )XUWKRUWRWHH WHFRPRPF Q GRQ $RUQIL D6 QAL Pms
WUDLQLQJ WKDW LW K6 WWRD &/BIWRH EXW KMBRQWGNQR Z@H G JH

7+(',6%%,/,7< %(1(),76 48(6%,5( $1' 7+( 9% 6&+('8/( )25
5$7,1* ',6%$%,/,7,(6 )25 5(6/683) 75$80%$7,& %5%$,1 ,1-85<

$V SUHYLRXVO\ QBWIHGL\D IWGIKNGWAQWEK H PRS0 RYHMKGIHWHU P
DGGLWLRQDO PHGLFDD & $LK[IPEER DLW LRHIGHERPSOHWHG E\ D
9%$ FRQWUDFWHG €8 LRHGLPDOWR SFURRONHRE GHRVIPUPLQH WK
DQG GHJUHH RI PHGLFDO LPSDLUPHQ@WHLDF MKRX® G \QRKH YWHK
GLDJQRVLYV DQG WK HR P WE& HF PRQGDL W XURHIT B \GWHHEF RH G VIXQ HP H «
UHVXOWY LQ D '%XJXHA WYV ) D%H MHDD DGHWWHR & QROLH SURYLC
LQIRUPDWLRQ VR(DON WAR PHDONHL QD QWKH GRD R WJIG RKN P B@W DO O
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HIDPLQDWLRQ ILQGLPHGLFRB\ LSU R WHEAM ER®D WKDOHYD QW WR
D IHGHUDO UHJXQBWURDQ WKDW @& UWRWRNGRAK\W KAHH BD MIR® HYLGH Q
UDWLQJ VSHFLDOIRPMY \Q WHG B0 DAERH \WBHDUH DUMARRRU YDULR
PHGLFDO FRQGLWLRYVW K® FOK\GLLEXIDRWWRI UL, LQKWKH '%4 IRU
UHVLGXDOV Rl 7%, WKHURLF WKRY R LRUK H DWE T IXWKB UHVLGXC
DV WKH '%4 ZDV GHW KB RFHEG POR @UFHF QDG4S WDVOL QB WBUPLQ
GLVDELOLW\ UDWLQJ

7KH FRPPLWWHH UW MUK DHGDWGHI B B85t SRQVHVWR WKH 9$9V
UHTXHVW IRU WKHP WR GHWHUPLQ s WRYL G GO XIDE P IRQ DWVKLHR @

7KH '%4 DQG WKH 9$®5 VIW RY IFRHP MRQ UWNKDBXDON RV HG W
WKH OHYHO RI GUMBEZIONK YV BV V)ARRAW BVHK H GPHRYW/L SIDHIGNU HV L G X D
UHIOHFW SUREOWPYLWKOWWRI B LAARVRIW R XIDPDIL W% RI+@ZHYHU
WKH FKDUDFWHULMNX¥M &R WR KUHYRUELLYDH YWH U HW\ RWIGH [UHTXHQ
WKH SUREOHP LV REUHEPE® XGR QUEMQUXL\DLGE XPONF VB R) X UWKH
IDLO WR WDNH LEWRLFFFREQFMD ¥ R\PERIZORILG UH ¥ R®FBIOQ R 7 %),
PDQLIHVW DQG DIIHFW GLVDELOLW\

7KH FRPPLWWHH UHFRPPHQGYV WKDW WKHFROFBHQYRHQW RI
H[SHUWV IURP ERWK 9HWHUDQV +HDOWK @G RIMYLVWUDWLRC
$GPLQLVWUDWLRQ LDQNOZKR. G L F.0Q RO\ME ®XQIEONVR/IHV YV UH
WUDXPDWLF EUDLQ LQMXU\ WR UHJXOBERNGESGBWRIUWKH 9
5DWLQJ 'LVDELOLWLHY DQG WKH 'LVIRAL OHW L GoHIQOM LRN V7 %X
WR EHWWHU UHIQWBW MV RH FFXGIUFDQOVN QR ZOH G JH

,Q WKH FRPPLWWHHHWY WLGXDREY RI TWAMHKDAN MWK HRXQIBUH LP
UHVLGXDOV WKDW ZBUSD Q R\ FIXQMX BKK UG KDLPS RUWB QDUH Q
DGHTXDWHO\ FRYHUM® LEQ JD'@44R| WEBRBQUDG \YHXYQHWLRQ DQGC
YLVLRQ G\VIXQFWERRP RRHIOUNE R HOMQ BXAF RFYHQFNQFH LQ

,VRODWHG TXHVWRR@LDUMHD® WE B HERG LEY R SWR® QRKXDIQ' % 4
PHQWDO GLVRUGKHW\OKUR®HF 30 68/Q HDI) G BNOM KR VE QIJOH '% 4
FRPELQHV WKHP DRDGS WG WDH ¥ DW K\HK DY@ O LM W QWKL BERNMW 7 %
VOHHS GLVUXSWIRRDREOXUS BCRYRREG YWDIMEKW Z@] VEFR IDWLJIX]
G\WIXQFWLRQ DQG GLVUXSWHG PRRG

,VRODWHG TXHVWIL[RP \HOBBHRKN V LEFBMDYV 8 BV KR F\M VRWQ EE D
IRXQG RQ WZR '%4V FUDQLDO QHUYHXVG IQRH B VO YOBIQ G 4 B B P
WKHP LQ D ZD\ W KR ®OF B BMHQMA \R MWEKMNHOGE Z DWW \ SIRWWR F %, Y HVV
G\WIXQFWLRQ 7KLW\G\WARKQPWDRRLHRDBORWRUSBQGSKHVWLEXO
QHUYHV DQG FH@®LUIOID P BGWLHEKWREXOR R FX\ODXF WHIWH G LV L
9HVWLEXODU G\V IKRFRQRQDRW FXIUX%FES \8 B R G YXURLQD VA B HW H G
SRVWXUDO ED/@®EQEHW\QGPDE QR UPHXDRPRWRU | DORMMWLRHG BHC
G\QDPLF YLVXDOWFXLWK IGHD|G P-RYAPWRWRGHAHQMVRI REMH
YLVXDO ILHOG GDERQFHQWGRMH R QQRIUQ: FRRIWIL VO HYKMH EXOD |
G\WIXQFWLRQ PD\ VRVBOFRIQWHA PRE[EHBDUWLFXODUO\ D

$OWKRXJK WKH H\H RRQ G HW LTRQHW YWALSSAR § HID DAWWRH B [ VARV G C
'%4 LQFOXGHV TXHV\MLRE W QP SIQW VS DGW H QW KIE W e GFBI [WHQV
GLVDELOLW\ DVVRFLDWHG ZLWK QH Q) BIR LL@QW X0 FLFFRAHFCRFG D TWKLHY
YLVLRQ SUREOHPV RFAXU7 hRPR® G IO DY ®IRSMRSLD EXW DOV
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SUMMARY 5

YLVLRQ KHDGDFKH EQDXWH DV @0 LOMHWDQBDIREFY Z®G GRLQJ R
UDQJH YLVXDO DFWLYLWLHYV

7KH FRPPLWWHH UHFRPPHQGY WKDW WKHDBSDUWPHQW RI
LQVRPQLD YHVWLEXDQGE GHDYQREW L RRQ VGK W XLQ/FVE L RQ WK
%BHQHILWYV 4XHVWLERQMMY RH WIRXBBEWLF EUDLQ LQMXU\

48%/,7< 2) 7+( $'-8',&$7,21 352&(66

,Q WKH FRPPLWW HH MWK ®AF RVILER Q OUWH DWW HBOBRBWMGVIRQ \
FRQVLVWHQF\ RFHWWKH UDWKBU SWKRD QVRB @KHDEXQ/IEVRP B HRW H U F
&RQVLVWHQF\ RI S{ORWVHE \D ¥ DDVQ SHUGIGU DY PIPG \RK D @ \DVOD ZD\ R
WKH UHOLDELOLWHN DY & HADPLHILWINF \RLH M/L VWVKLIF VF RD W KH SURFH
HQVXUH WKDW WKH YHWHUDQ KD G BHIQ JL% $ & M\Q VDFR X Q DIW F
WUDLQ LWV UDWHKW VDR FXKDW MM HD @G WDHEEL DB EO WKKBHEVH P S K D V
RQ FRQVLVWHOQF\ RIFSMXRIFGIO 'V HERM\WIP RWK MY K H OrIDDCALGL W\ R1 W
)XUWKHUPRUH DQ® QM VI ONFINP B REFRIY VLG RHND D\RMY GHIF HV V D
WKHUH LV OLOEE® LRV \URL Y 3ODHW ERWHMBOBEWRUY DUH UHODW
SHUIRUPDQFH EXW LW LV QRW JXDUDQWHHG WR EH WUXH

7KH FRPPLWWHH GLVFXVVHG VHYHUZOWKHW W & RIAEDLOINVHR
WKH DGMXGLFDW LRIDQSE RFMHELVO IR IFOWRPPVELQEWXBGRG YDOL
ZLWK KLJK UHO L DKELLRKL WM & M DRADHHGK 1@ YDDIDRXHD WH B @ VFRII RMPEHU Z
UHVXOW LQ WKHIDBRIK G LID BICVLNG WKD MLIKQY DOR BH WK ZR X0 G
ZKLFK WKH GLVDHE®Q/MW KH WLUXH USR@Q H AWRH G/ BUVDEHR OLW\ $
DGMXGLFDWLRQ SO®FHVAHDRIX® G RV K GRR PIDK IQWH ZKIDADH. DOV R E
WUDQVSDUHQW WLPEG\PD@M® FJLOFENHGEGEQ WR WRNXUH DQG
KLJK TXDOLW\ V\VWHPV QHHG WR PRARN®UW \E R Q¥ KRISREHDWWH DI
FRUUHFW WKHPVH®RXNW RIPOIZ PHIDMMUMNXFK D FRUUHFWLR

7KH FRPPLWWHH 9% P\ Y XIDD RW WKWV X0 W RBIWVWXKH $ T
TXDOLW\ PHDVXUHWHRFXY @R Q KR @UWPE IR LWKHJ BWRPHVY 2QH
D 9$ TXDOLW\ PHDNX R WRDQWLMFXYELVRK XQFPHNDW BHXWHFW R C
RU YDOLGLW\ LV WKW PH DVXBWPR QMR | VEBK DWQRYH \PRGH E\ D S|
ERDUG FHUWLILHGIEIQDRQH HRV 1R XM BRSO RIK\\DIHPOURFPKRGLFLQH T
UHKDELOLWDWLR Q ORIUWSKH FRKR. D R\L WWAKHENY DS X IQSL-DUNVAWD Q G L Q J
SDWKRSK\VLRORJ\ RIRTP,DIDQ G QRS @/LKWAMESEDV RIPM B VD/RELDWHG 2
GLDJQRVLV LV QHFHVVDU\ IRU DQ WFEK WDIWIHQ 8 UL@POWLN DW R|
HPSKDVLV SODFHG R QVW K H MSHRQLID® \RUR RQKD B WEHRIDW@FLV QR
HYLGHQFH WKDW MRKUN ZEBOUOMMHEBMEROKWWLRQV RI GL

7KH WUDQV SDUHQWLR QWK PHWX G@ EID\RFKOHIWD KW H T X DW L
7UDQVSDUHQF\ VKRXOJR E HVRRIQS/R IGOMIA \R K M LLHFGR Y ERXDO Y HW
WKH V\VWHP 7UDW KB DSRL@FAN RJIRWYL IDD RIHWKIHI D Q ZIRM.GX LQF O
H[DPSOH DFFHVV WR WKH GHWDLWVRR) KLV RW KHH W H \DXCQ W VGR
H[DPLQDWLRQ DV GRFXPHQWHG RQ VO 'BRZWE HWDQ D W K B WD K
UHTXHVWHG E\ 9%$ URP IDQV'SDWHRQ EL & . BRQ QW QRAOX.GIH HDV\ I
WR DQG ZLGHVSUH BB VEL \RQUWEKXWL\R Q/LFEIPF S { G LRUP®KEFEIRUP D Q
UHVSHFW WR ERWKHSVRBHWYV H XD QMNP BDHQWWWRRI+$ H[DPLQD
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SHUFHQW RI H[DPL®EWERQW BR 6 W X BRAKNVIFRIPGH UX/D OIQME\ PHD V X
WKH FRQVLVWHQF\ RI RXWFRPHV D FUIR\\R J HGRMDES IOLFV U KEH\R K
HYDOXDWHG XVLQJQWWD Q\GTHJ GQ YWHHEU SEDDVE. W HIBHFOLLGDIEW OR QV D'\
WKURXJK LQGHSHQ ®HIBWUD\WPQQOVWRIZRBFRRPLFDWHM IRXQG W
WUDQVSDUHQF\ D% S DHDFLHDMKHDGY B® DDIR® O %S § R UWKRDFGH O

7KH FRPPLWWHH UHFRPPHQGY WKDW 9HWS$ UD@& +HDOWK $
OHWHUDQV %HQHILWW SIGH MBLHVAL ULIFWDL R YRDDVQW 8 DLUGHQFH D\
ERWK LQGLYLGXDO OKYGHDOW WHIF @ KGH G JVWER & URR'\Y GQIQRIL MX O
DFFHVV WR YHWHURQW RH MK H [ GPMIDDOYRIYGDRER Y DB/L Q J
SXEOLF DFFHVV WR IGGHW G DWHG X\ WWHFARS DD B MLLR Q FERDW LR
DQG H[DPLQDWLRQ WSWX\H FIR QIWMW$ DYF WQ Q\ KHHI[ RXMOA-RIP HWR R |
HYDOXDWLRQV DQG RXWFRPH TXDOLW\

&DUHIXO FRQVLGHUDWIQRY R/ KVROMHO IS IS EXK/RIE VWWR KHDYAD @/ X [BiV\OH
SURFHVVHV RI GLDJIQRYV DV \DHMG/ BH @REQ \QW & K CAIQWDE RW/L W\ UD
DOVR WKH GLDJQRWH VY PRIQDM,L R\K RLEH UYQ EHWRKRHQ GHWW FW LR Q
FKDUDFWHUL]DWLRQ 7R WKH VHVXB8®WRKPHAWHEH®YHUDOO JF
HYDOXDWLRQ LV B SHIE@RD¥KH W WDWHDKIER WX IO BVOXN® BLQRIY W KD W
DFFXUDWHO\ FD SRV XWH W& HS HVIHEMOM. W\ LQ YHWHUDQYV

7KH FRPPLWWHH UHFRPPHQGYV WKDW WKWHLESWUWRWGRW R
SURFHVVHYVY DQG SURJUDPV WR PHDVRUMW KK D WMXOG DEL W L R/
SURFHVV LGHQWLIRLR&BRURNKHAMQAW FLIQRW WIF RTEXHD\O LW G
LPSOHPHQW PRGLI|DROWRIGFD WL XIS IRRRB WL DIV HQWHKEBHG W
TXDOLW\ RI ERWK WKH DGMXGLFDW LR @ DSOUURFHAHNMVRD WX W KH
RXWFRPHV

JRXU VSHFLILF UHRRPWHK 8 GIWWR QZDIVW H S VL @N\RWEHV Y\D NI D
SURJUDP RI VWDQGDHBWD\WLHDQMNVQ® KD OH O L WE RO LWK H H[D
DQG UDWLQJ SURFHEWHYV |R W K XPRHSHRMHEFROWL B YHO UHYLH
FRQGXFW IXOO0\ LQGQP\S MERGHYINO X F VO Il Wi VFURWBBWRQ O YHW
HYDOXDWLRLIDW D VEUWHW E\ ZKLF KKHH WXDUDLQWA RD \WUKHLH R'Z Q
HYDOXDWLRQV D@GF DWE& HNVV\IYYWMBRDE HHRW SFTIRIDLO/HRFOWVR RQ LV DE
RXWFRPH GDWD DFURVY JHRJUDSKLF UHJLRQV

7KH LPSOHPHQWDWWR® RIHWKMYVHQIG BWB R YVDZLDOXGDREQ W
HQKDQFHPHQW LQ WKH PHWKRGV XVHRG &L WDKEA XA RHQAD MRXW H
7%, 6KLIWLQJ IURPFRBQREXW HR@FWRHBWKRUSWRFAHYIYWHQJ VWHS
GHWHUPLQDWLRQ DOQ6 RQLFEDVARQWKIWR RIDEMUDFA RO WKH RXW
HYDOXDWLRQ LV LB® MESHGHDOG. [N PSHWAW V R QVLRR\RESRIEOELD W L R
SURFHVV WKDW Z DWW D QWDLFAS U\R K H RGHKQRVA.S RIUDWKIGRQVRH V IR |
LPSURYHPHQW ZLOO EH D NH\ LQGLEB®RRIWRR WWKHXYHFFHVV D
UHFRPPHQGDWLRQV\VQVHPS WR YW KQH MK K DN HD FXIWLWH G YWV V\V W H |
SHUVRQQHO ZKR ZKRWNKBAUWRU® LB\ OFGR/SW/H QU @L® HNWU X F W X L
WKH UHOLDELOLW ED Q GWY DEH\G H WRIRQDBNOMRDWY BV M HIG WKH 9%
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SUMMARY 7

WR GHYRWH LWV PRE RN E DK RIRV WDKIRD/ W R K DEQVHDEH QWW\ HY D C
VIVWHP WKDW ZLO® KPS AWK HQ U ALEAMRS UQ Y LXBHHESWYIRIW & MD Q V
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 QWURGXFWLRQ

7KLV LQWURGXFW RW D BKDSHUHYLL 1$2) RYQWEEDWED W % ,E UIDQ F O
KRZ LW LV GHILQHG DQG [SWW L. DEHGREH ¢ KHH FIKDBWWKH RUJD (
WKH '"HSDUWPHQW LRIVI W HD Q G \R SIIHRWNY R BUKH 9K VW RPSHQVE
DQG SHQVLRQ & 3 SIMRHBUDLRQW KR GXMHWH VOIS K VU G D\GIHELL @VLIRW \
FRPSHQVDWLRQ D QWG SBLRMHEV\O LI\ FIODXTELLRT K MV K K DSS B/ MU SURY L«
VWXG\TV 6WDWHPNOWLRHGDMN & R @ IWH\RQ RO $BISHY®L[ $ 2
OHG WR WKH 9% 7 VWXHET X HIVAO\D ORI WHERKGIWRK VKW HAR BBHWWHH TV |
WKH WDVN DQG W KH RYHUDLQ D WLHRIREWWHRHH®R RDLWKH 9$V
,QVSHFWRU *HQHRUDOYV 5HSRAKXEOLVKHG )HELRADEDFNJURXQG
LQIRUPDWLRQ

75%$80%7,& %5%$,1 ,1-85<

7UDXPDWLF EUDLG DYMXQ \L QW XGOMWL @ M[KWH BEQDIOQI RWEH W
WR WHPSRUDU\ RU SHUPDQHQW LPSBNUPKRWR RUDFR JIQQ AW YR Q
IRUP RI DFTXLUH® G UDL @ D\QEHK BR'S HRU FIORNWWGEGDWRQJISHQHW U
FDQ EH FDWHJRULUHGNVBIV RU O/ YMRIGH GBSAQBELQ SBBVW QWD W
*HQQDUHOOL DQG *UDKD® RUJDOLPDQHIR Q% ,K DO ®HFRPSLOTL
WKRVH GHILQLWLRQV FDQ EH IRXQGWE S SHRY LG \V DEGHGLIVLC
LQIRUPDWLRQ DERXW 7%,

7%, ,1 7+( 8 6 3238/$7,21

7%, LV D VHULRXVREOEHPLEQK WHKE VSKEBWMHKGF&WDWMH\WQ DQG P
SRSXODWLRQV (DFID LB DY VOWNDIXHFEDVMREVRED QWLDO QXPEHU RI
FDVHV RI SHUPDQ&'®@W G LV DKELLADH. \@ RV DARM WU RZR WKH KHDG |
7%, PDQ\ GR 7KH &HDQ\M HURIQODRURHOWE @ WHRWLRDWHY WKDW LQ

PLOOLRQ $PHULFDQV ZHUH GLDJQRMAH,8 DEWRXQOMW HGPIRRQJ F
DSSUR[LPDWHO\ PLOOLRQ HPHUJHQFKBHMSDWIVOHOWLRQYL

+HDOWKFDUH ,QVSHFWLRQ 5HYLHZ R&RRSWDLEDNYIRDA & VR/IHIANFEK @ WRRL Y ¥
7UDXPDWLF %UDLQ ,QWMQB ZROSHRYXMWPRQDWLRQV

9
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GHDWKV LQ 7KH PDMRULWYZRU M IGEKWHWR. YD O DIVQ L CBFHL
EHLQJ VWUXFN @\REMBPEWLQVSHDFHQW PRMRU YHKRFOHzUHO|
7%,V KDYH GHFUHDVWMRB | BEX®V7 %QVR@GHI UHD&XHGW YQKDYH  SHU
DOO FLYLOLDQ GG BWRWHY WHKWHSQ®NEW LEXWHG WR 7%,

&'& KDV EHHQ WKHUWRXUBN R\ WKW HGS 8 VW H B DEMHDWLIHY WRKU
SUHYDOHQFH RI GLDRELGX W \WLR 7®4.Y L6 H O DR/X/W PIDIQWHEN D O
=DORVKQMD HW DODWHYV DUKHERDWWEPRY IRBDEBZR)QNFDF X W H
KRVSLWDOL]DWLRQR @ KILEXI ON WAPBWIBRQWDERYMW PRSOLHG 8
IURP &RORUDGR 7KXXHWQ DQ G \F\ROPMHDHG SWKIDAM Q@ R1 WKH 8
SRSXODWLRQ H[SNGXHQWRG? %V { RMEUDERM®DIW RE®J6IRMRWK &D UR (
=DORVKQMD DQG FROWHPDWH\G WKREW 8 6 SEREXNQBWRIRWY RU
SHRSOH KDG ORDDWHRFR [BW WG EZIOMWK B%, | HAKHQEHLIP@ WKH W Z
HVWLPDWHYV LV WRHM HD SO VED W\ \R ©SRA BER @\D @/IRVW BN VX GDWD
DXWKRUV LGHQWLILHG PXOWLSOMVOLLAPL WD WOR®Q HERVBOVED Q L
SDWLHQWYV WK XVWH[WE PG © I J&M/LDHEAL @K DWRELIGQ @RW UHVXOW
KRVSLWDOL]DWLRQ

7KH SUHYDOHQFH RI GLVDELOLW\ HWWLYFDWHBXORBPFIHON
WKH OLPLWDW L R®@LRDWIVRQ JGBRAS LEWDYYRIQ DR EHH N @ FIKR Q G X F W
8VLQJ WKH )UHQFELDLWL ROGDE0 +H B D WIXQEX BR 80 H B XXHE\D Q
HVWLPDWHG WKH BEHYDWHGXH WRGADWWRKERK L\BIORZHU WKL
GDWD LQ VLQJOH $%RHULFW R RWGNDIRANMPHEW HHVY OLNHO\ WR EH F
DQG VXJIJHVWHG WK B WUWKVANILDPFDAN 8 KNV WILRPZHWHW KD Q &P LJIKW
EH GXH WR WKH ORHEUFD®FL\GWMQIFEMRHTR A% UHQ K UPSVLRQD O
DQG +HDOWK 6XUYH\ QWD MHG LR QOWY SRUDAEHE O E WY DR LV LQJ I
LPSDLUPHQWYV W KD @GDSHU VR R MGLODW MRFGO\REZQ D 1 G QM UL F D W L
UHOLDEOH +RZHYHMIIWKWMVGRNDBOHGMXRP MW KNLWHIBHUHU WKH
RFFXUUHG FRXOG EH DWWULEXWHG WR RWKHU FDXVHYV

7KHUH LV JURZLQJ UHFRJQLWLRQ W K DRWHLYQMD URLGG H 9B, W
GLVDELOLW\ L& ODWKRWUILBD@' DQG +DPPHRAM G QG 'H:LWW
7%, LV D ZHOO MNV\IBW® UV KHG AHADQWHY HWQBODOO\ %D QQ H)

DV ZHOO DV IR (G I3\DHIN\L I VROQNG QHU HW DDQG WKHUH LV HF
HYLGHQFH WKDRUD RILTE6OW PR H KK \DIVIHG W RFERLJUWALR@® LQGHSHQ
OLYLQJ ROGHU DGXWWD ZDWE& R MW GWIIRNO D O 3HOSHSHDWHG
WKH KHDG KDYH EHBDQWRBOGHIWGEBEBWLY\H §BWHFDMHF 3OO0\ FK
WUDXPDWLF HQFGIBXBI@RSOWK\ $VNHDFRWROHOW DO “RKC
DO 9LOH DQG $WNLQVRQ QHON FO® & VF MO HD J X H\K L W
DQDO\VHG VXUYH\ EIWL RQFW KH BR \BHE DUIGMO\HYYGR T W,KH QHH
KRVSLWDOL]DW LR QWKHG SRURHQ/FDOOHIHEH MR RN VB E EAXWG HDVLO\
WKDW EDVHG RQ KR V¥5 LDANDGEO E RO/MDHRIWIBMKDWIDGXOWV ZLWK
7%, DQG ORVV RI FRQOQFLARY QB VN G/HIONNLR 5 R ¥ IVEHH Q MV \

$ FRPSOHWH DVVHVVPHQW RI GLVDEU @R IGRHSWWR DI W IR
LQMXULHV DV ZHOIRBFHQKWH RI DWW ¥ UGEHERQV H QRVOHFE WKDW Q
7%, UHODWHG GGVRE IHJUWJ\DSR EDWHMRWM RHRBE WYWHPDWHYV |
7%, UHODWHG GLVDELOLW\ 6HODVVLH &'W PRQFOXGHIZOWNKQF
QHHG WR LPSURYHH7 R, EKWEFAHIBEFSUEY PDSFWPXULQJ 7%,V WL
QRQ KRVSLWDO VHHWWQQ PHRBUFQRWIDWHS HDPRRQP ROLKHHRULQJ &

Copyright National Academy of Sciences. All rights reserved.
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'"HVSLWH GLIILFXOWLHY LQ REWDQQ LOQJ HWVKLH H (K RWW B W/ILLHk
LQFOXGLQJ WLPLQ\ E@QGFVMNKFHLQWKR RH) BHOWY W OB EHD OWK

7%, ,1 7+( 0,/,7%5<

7%,V KDYH EHHQ DQ LQFUHDVLQJ FD XAWKH FPILPL WD WL R O
FRQIOLFWV LQ ,UDT DQG $IJKDQLVWPQ BWMIQH IVQ GQ DAV, XKIDHV LE
WKRVH YHWHUDQV $ '"HSDUWPHQWGQRM X H | SOAWHWBIQ G ' 9 Po\WeH U
HVWLPDWHYV WKDWR P EMHW FHDYW DROVBLG KD PVWDD DQH GXH W
9% $ '9% , & UWHLSFROUMH W W KDW PIRQUH @HK@WYV RI1 7%, ZHU
LQFXUUHG LQ WKH PLOLWDU\ EHW ZH{ HIQI YKHH \H D $V LRPID U L M\QRS
RI FRPEDW VXFK DV WUDLQLQJ DFFRGE QMR UMRWHRQDYWHKGE A QH
'9%, & $ PLQRULW\ RI LOMXULHWBRUMHERBRUY PG ILQFORKREE
SHQHWUDWLQJ DQG/ EDKH WULMGEX 5BV NRMMXAH. RY EODRQH RU P
HQFRXQWHUV ZLWK D EODVW ZDYH SHRSXEWIGY E\GTH & HWHRDQWD &
ODUJH DPPXQLWLRQV DQG VRPH ILUHBH P/X H KLFO B XSH/EHRWUDR/
ZHOO DV VKUDSQHO DVVRFLDW HGREAWHK EO® \L\Y VF L&R QY. D\DWIRG
DSSUR[LPDWHO\ SHUFHQW RI 7% WHUQWVYKMHH QLIXDW\ DUH P

),*85( 7%,V LQ WKH PLOLWDU\ E\ VHYHULW\
6285&( '9%,&

Copyright National Academy of Sciences. All rights reserved.
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29(59,(: 2) 7+( 25*$1,=$7,21 2) 7+(
"(3$570(17 2) 9(7(5$16 $))$,56

7KH 9% LV GLYLGHOG QW WHD\E KYHK \VBMWHW MWRKH 9HSWHUDQV % H
$GPLQLVWUDWLRQ 90430 ®FEHW KM \1DGWERSINRY U B WV K@ D O W K
VHUYLFHV WR TXDRGL IUH G DWHMGH WRQIVKINM FORIPFLAOVWM M PTG L F D O
YHWHUDQV ZKR DUGLW'OERB SRQVEWDRL SW$DREXMM\ DQG LV
IURP 9+$ ,W SURY LV&WS\H D RR HAHRIXNL FRH V HDUQYG. FEHH @ H PLBMWU W Y HW
DQG WKHLU IDPLOLHV ,Q SDUWLFX®IDUD E%4 WY IFB P B H Q WDRAHL K
D WD[ IUHH PRQHWDR \YEHMQHU DWW VSE KW KV ®LUMD BAKHL WHMXOW R
LOQMXU\ LQFXUUHG RU DJJUDYDWH® GXWLQJ DFWLYH PLOLWD UL

'LVDELOLW\ FRPSBQR/@® WIKRIQVIHW E D MAR\QR)IHW W & HPWIGLLARD O
FRQGLWLRQ DQG FPBPR UDSHHAMG@W GDVDEQ CLKH GHBHQIGN\ R
GLVDEOLQJ FRQGLWLRQ VHH 7DEOMV DQ ZLRMW H$ WHRDURBY BIL\
FRQQHFWLRQ GLDRQRYKN 93QDZ DVGRAEH YU BEIWAR®Y\ WR SHRSOF
VXVWDLQ LQMXU HUW LB R PURALRILWERHWY WRLZRUN 9$ /DZ

7KH 9% LV WKH VHFRQGG 8 5D UM\PW Q MIGBHYY WURW KHH HB S BIU 7 K
SURSRVHG ILVFDO \HDU )< EXA RV TRH WHRSFRVEG EXGH
UHSUHVHQWY DQ LEIFRUMIRQH RYHU QFOXKGHGEXGJIJHELOOLRQ LQ
GLVFUHWLRQDU\ IXPBQ D LRU B POICEHFIWERGKFIDW FRELOOL]

SHUFHQW DERYH WKRKK EXGEX®IBOVRELOPQRGHLQ PDQGTE
IXQGLQJ IRU EHQHILWLSOURRPPY SHUFH@W DERYHKH
UHTXHVW DOVR ZLOOO/ VWIS PRUMT XL YDOR\GWMM N7 7 DIEP H 7KH

DGYDQFH DSSURASNV IL)WORG W W HIXFULHOMLR@D U IXKQGLQJ IR
FDUH LQFOXGLQHH RROFOMGRWRQV @ QG PDQ GHOMIRWRIXQGLQJ IF
EHQHILWYV SURJUR®W R BHOQUNLRWY UWNG DR GWPHMVIMU BB H. Q
DQG LQGHPQLWLHY DFFRXQWYV

%5,() +,6725< 2) 7+( '(3$570(17 2) 9(7(5%$16 $))$,56
&203(16%$7,21 6<67(0

7KH EHJLQQLQJV RI WKH 8 6 GLVDEHONWD FHR® EHE WNDW/R R (
ZKHQ WKH 3LOJULRORRBEZWRXWW &DW ZGUKD K H7 KHTXIROJULF
D ODZ VWDWL QR WKIDIN G IZ\RXEOWH BEHVR' G B O R UND WE! IE \ WYHKHH & R Q W |
&RQJUHVV RI HQFREWDY JGEGUH Q O WKMHPG HEX RSAVRWLRBQ QW SHQV
WR GLVDEOHG VROEBGHWWYW O, QRY HWEKMKEW LD XYWKERPLHFGOLDU\ I
IDFLOLW)\ IRU YHWHWBQRH G\W X B\ L QUAVRYW WO FHVBHBDQV ZHUH
LQFOXGH EHQHILW\R QQ\GI B H QNHVR RID@RKWHE XIWZ DOR/RVIDQG GHS

OHGLFDO FROOHMND R QN VIVPRHIDYG IRIVEMHAR §BIVRNQBWE YIHM R UTHUMWVDKR UHFF
LQSDWLHQW RU RXWSDWLHQW KHDOW K/ R D Y HF HP\H GAXAEDMAWERND W/ NRRIUQ M\ MUHH\G/
SD\PHQW FKDUJBVIRDQFRROBHRWIIRQ SXUSRVHV

7KH 9% EXGJHW UHTXHVW LQFOXGHV )7(V )RW 9R$ 9+$ DQG

7KH WH[W L QKW ¥ LEVHYHQFSMLAREHIdtbR/ P Brief 9$ H

Copyright National Academy of Sciences. All rights reserved.
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9HWHUDQ $ORQH
9HWHUDQ 6SRXVH

9HWHUDQ 6SRXVH
&KLOG

9HWHUDAQ &KLOG
$GGLWLRQDO &KLOGUHQ

$GGLWLRQDO 6FKRROFKLOG
$ $ IRU 6SRXVH
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7$%/( 9% )7( (PSOR\HHV E\ $GPLQLVWUDWLRQ DQG 2IILFH
$FWXDO EHTXHVW 5HT

9+%
9% $

IDWLRQDO &HPHWHU\
$GPLQLVWUDWLRQ

2IILFH RI ,QIRUPDWLRQ
THFKQRORJ\

*HQHUDO $GPLQLVWUDWLRQ
%RDUG Rl 9HWHUDQVY $SSHDOV
21ILFH Rl WKH ,QVSHFWRU *HQHUDO

XSSO\ )XQGYV
JUDQFKLVH )XQGV
7RWDO 9%

6285&( 9% F

JROORZLQJ WKH &LYLO :DU PDQ\ VWDWH G HWWHU DQ G I JKIRF
GLVDEOHG YHWHUDQ YQRSILW® H DALY L EIS@DODRV K B3@E WIHALFDQ %R L
SHULRG DV ZHOO DV GLVFKDUJHG PHREHBU WRH DWW HVEKWRRHHG KR

&RQJUHVV HVWDEOLVKHG D QHZQV¥ONXVEGHR RIS YR WHUMDWQ MIUEG
FRPSHQVDWLRQ L &M X3HUQMRR RUO VIH@E BDHVL IR QD@V U BIQISE L O L W
GLVDEOHG

Q YHWHUDQVY ENQBIIWE MMRUARNAKDGL ¥ B B HOQ RW V H L
UHODWHG ,Q D GW LN g DRQKW RHW HZ @ BHH ¥ HDAGEH GDW LR QDO *
DQG PLOLWLD YHWHUDQV 2Q -XO\ U VLJQHMH V[HFXQW Y+H DEE E
DQG HOHYDWHG WX M B HDN HHUGEHAND @ YOHEP DQ ¥V WK BIVOLHRQH BD Q V
$GPLQLVWUDWLR QLDS/W. RKDW AVRIPAHY BRI BOYRLRRLBNGE WKH 9
WKUHH FRPSRQHQW DJHQFLHV EHFDP HQEXWHDXWV LRIQN RADL W K+
7 +LQHV ZKR KDG BUDRBNWADGUWEX IRD\P HE DUKH ZDWVW $GPLQ
RI 9HWHUDQV $1IDLU® G)RIDW RZW® 8 LRRUED V HD LYIDWWH. @HWHUDQ
DQG &RQJUHVV HQGRBV\RH Q8D EHQ @ KA MR UNKIHUPRNW VLIQLI
ZKLFK ZDV WKH :RUO®® :NUJQHG% QWR ODZ RQ -XQH

,Q WKH 9% 6FKHGX.O'B HROLMWLMHVQ D KB’ L WY GCHINAM PDMR
UHYLVLRQ LQ DQ HIURGW DR, DGIEWHANHIR 1 RMXDOHY DQG LO O
VLIQLILFDQW FKD®G6H' WVKX®RZHYGL WHKED S\HWDR YUHHHYDIDX DQ G FK |
YHWHUDQVY GLXKBEUB YWY H®DWLQIHE LIRY RY WKH 98XQGDWLR(
9$ 6FKHGXOH IRU BDL\W NV QW KDWD EY QHD 9I$ BI5I FAL O\R G B\GEZN F XV V H (
LQ WKH FKDSWHGHW@EQA Q PREDSWHU

7KH FXUUHQW 9$65'HIMWWDLRJ \R D GILH/\BffngO EW V HKD S OHRD D L O
RQ WKH VHYHULW\ 8LFDKH LYPHSWH U P Q@ $WHRALR &/HIB) QRRYH WKH |
SHUFHQWDJHV @WWY RQ L@®RUB PH DOG® WK H VGRW DIKIGOH\G\MHU Y LF
FRQQHFWHG DQG DOKBMSHR®V [CE/D K HINWDWW. J Q 816U FHKHVY HW H U D Q
WR UHFHLYH PRQWK®AVP R® HWDE\OEHHQ HOR PRQMHK ODBHQHILW YV

Copyright National Academy of Sciences. All rights reserved.
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ORUH UHFHQWO\ WHK\H I3GIPHILEGP® LRYQLGHJIBZG 6 MWW RRYDWR
FRPSHQVDWLRQ EHQ@HMW W\ HR/U CHHPWOR Q W DDHRDOGWILEG UXOH
LQFRUSRUDWHYV B & HEQ MV K W DHAMHBRIDAOW V $ FAKDW DFW DXWKRU|
VSHFLDO PRQWKO\ FRWHHUD\DMWZIRQKHRYG RKRIDAJBQ® DWWHQG
LQ WKH DEVHQFH RIQGORKF B L G HTQXE RDEW MRME\LMWODIOKRPW FDUH |
UHVLGHQWLDO LQVWLWXWLRQD® RDWSHFLRW AR PKHW VIDWWDL®R @
HIITHFWLYH RQ -XQH RQV RTKWMKSVEODW®R WDXOMHDEBESOLFDWLRQV
UHFHLYHG E\ WKH2B® RBHRU DIWHR Q GALIQDVE H HRUHH SO WKH 8 6
RI $SSHDOV IRU 9 HRUH WIX®V8&B DELAPX/U VWV R H $)$HSHDUDO | RLUF X LW

6HH $SSHQGL[ & IRU D WLPHOLQ H BRD QWKTH FRIPTS/H @ M\DIELLR
SROLF\

'LVDELOLW\ FRPSHQOHMHFL\R @ RHWHEE LUDOR GRMLLFVY BD®HD R
WLPH 7KH OHJL VIO DWKRUYRDHR LFHMVROF RPISHKQ & DWILIRRIQO DUH E D\
RIWHQ LQIOXHQFHGWE\H\LW CFNRHOVRADIBAFRAMDQ W N RD Q\GK B\ UMIOHY D Q V
ODZ DW WKH WLPH Rl WKHLU HQDFWPHQW

' 6$%,/,7< &203(16$7,21 $1( 76$%,/,7< &/$,06 352&(66

9%$ SURYLGHV GLIRPSHOWDWERY RIBEQHWHWYDEY O LYK O X
FRPSHQVDWLRQ K@D OWIG AWK UPR¥FWLEH QHVIDWEY O 8 ¥\
FRPSHQVDWLRQ L VFSURYRBHIGY VRR) WHHYWH UL BV RDWKMNHG LQ N
'LVDELOLW\ FRPSHQVDWLRQ LV

D WD[ IUHH PRQHWDR \YHMHUID @Y VSWIKB & UMD BVIKHL WHM X O W
GLVHDVH RU LQMXUDYQRAHA BE RUMHDFWEMH PLOLWDU\
&RPSHQVDWLRQ PLRUWSRU WRMEADERKOEWDHN WRQVLGHUHG
UHODWHG RU VHRARICHI/DRF MR GILYREH ®ONVVDEIL G HAMOLPIE |
SUHVXPHG WR EH UHODWHG WR FLHGXWKRWDIKFWXH\ PLOL
PLIKW DULVH DIWHU VHUYLFH 9% G

7R UHFHLYH WKH 9% GLVDELOLW)\ [XD/'HW B UFODD IPRX WX E\PXLE\P
KLV RU KHU EHKPBPEH W LWHYUNSPHDWLYW D UV FEM MOONV A RI D PHCG
FRQGLWLRQ WKHQ RVKHVY$EGILIV Q& LEDX V8 ® B MWRFIEVEOE, QW B EL O L
(YDOXDWLRQ 6\VW HPF HQGWD/JHE L Q LDWWN & QWM IGDIWD LDV SSHRVDLOH G
RI WKLY UHSRUW DQG VXPPDUL]JHG LQ %R]

$FFRUGLQJ WR WKHIOKF WIKMJ | 'YK\ ROCDINWKY RV RV BRIR ALH V V
LQFOXGH WKH WGS MW RH FQOXIPLEH UL O BIGH FR®SIOAHH GWARRIGW W LR Q V
H[DPSOH FRPRUELDY WO EYLLORH)\FRIS MBRW W KH FODLP ,1 WKH
QRW DJUHH ZLWK WRHD®HE &8 HRQ \FNHHRIFAHYW \D Q7K 1D ESHD OV SUF
EH GLVFXVVHG LQ GHWDLO LQ &KDSWHU

7KH SURFHVV IRUJGEMHWALIRLR G IHBLE XOMNV\QEHQRPLWY V7 %,
LQYROYHV VHYHVUW R NV WKLSK MWK B, MWK B LM QE&VRYQRVLYV KDG F

5HVLGXDOV RI 7%, LQQ POXGN WK G HRHLPORAMWLROXWWDWRP VXVWDLQLQJ D 7%
KDYH SURIRXQG HIIHFWV RQ IXQFWLRQDQJEHRBOYXREURO FRQQLNK\YHF BI® R &
XVHG E\ WKH 9% LQ L%4 9$6BE D@QION\ IRHIHDILWH 4KRKWWNAKH VFLHQWLILF FRI
WHUP 3VHTXHOD” WR LQGLFDWH RXWFRPHVY UHVXOWLQJ IURP D 7%,

Federal Register 9 R O 1R 7XHVGD\ ®DPOOHY DQG 5HIXSODWLRQV

Copyright National Academy of Sciences. All rights reserved.
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GXULQJ PLOLWDU\ \HQUA LRA H HEH QIBHD (B V8 Bo\$ M \Q CBHRRD D WIKHHS VW W K D \
GLDJQRVLV ,I KRZBRHY @RWHKWHUD ¥ K%Q ®/KIH QKR WV XLUHV
GLDJQRVLV EH PDGW EQHXQRXXBDHRQ\EYKFKLDWULVW SULRU V
FRPSOHWLRQ RI WKH GLVDELOLW \UMYKHOIX BWV RXQV WLHRHD SDKECRSXAW\F
QHFHVVDU\ IRU GLDJQRVLQJ 7%,

YJRU YHWHUDQV ZLWHK. DIJYRNY VR XWK A%, \3 S HLRRQ P WGE ROR
HYDOXDWH WKH GXUHMQGXBODWHWR DMLY HIDRFEDMKIEH PDGH
FRPSHQVDWLRQ DQBGHRVWROLFAGLWKBRXER LDV MG JEADWKH 2111
'LVDELOLW\ DQG 0HVG L BB QDING/HHNYPKRQ N [DHPALIOMLARQ PLIJKW D
FRPSOHWHG E\ RQH Rl WKH UHTXLUHG® W8 FHSFOLDW LRIWWK BKIR[ S PILL
SURYLGHG WKH 7%, FRLLIKM) RVIQG Ve Ri% Y 8 WHIUEL@ LR B[DPLQDW
RXWVLGH FRIDHWUWDIDRONRUR R H R WX IHUHRK WRWS Bl FG IDDODILQRNAL W H F
PLIJKW VHQG DQ H[DWRQDVSLRQ KBNTHKH BWUFRQRV WKFWHRD P WK+

HPSOR\HH SURFHD/WHRQVKHQ E S HOIOR K PV BHKWR DHZ KDL\F\W HSVDAW

% 2 ;
'LVDELOLW\ '"HWHUPLQDWLRQ 3URFHVYV 6XPH

Stepl 7KH YHWHUDQ RU YHWHUDQV VHUYLFHWRJQIP\W SRV L
FODLP WR 9%8$

Step2 9%% UHFHLYHV WKH FODLP
SURFHVVHG ,Q PRVW FDVHV PHGLFDO3DGHIXKPDMAHL RRU VX
SXUSRVHV “ DQG 9%%$ RUGHUV D FRPSHQVDWILRR D Q% FHO
RUD 9%% FRQWUDFWHG FOLQLFLDQ

Step3 7KH & 3 HI[DPLQHU QRWHV D GLDJQRVLV DIQWGP HYWO X
OLPLWDWLRQ DQG GLVDELOLW\
AXHVWLRQQDLUH '%4 7KH GLDJQRVLV RAKLD WRILWW ESK
QHXURORJLVW RU QHXURVXUJHRQ EXDWHG/ EGXXMO \FRIL Q
FHUWLILHG E\ WKH 2IILFH RI 'LVDELOL®RR PEE@G& WHG& BDH[ [$

Step4 7KH & 3 H[DPLQHU VXEPLWV WKH '%4 UHVXIDDWL\R®Y D Q
SHQVLRQ UHFRUG LQWHUFKDQJH $W 9%%$D\N LYYHHWR-D DGH/W
LV HQRXJK HYLGHQFH WR PDNH D UDWL@®J, | RWUKHHRAXIHW W(
HYLGHQFH D UDWLQJVY YHWHUDQVY VHUFHPN D §S GHVID@
GHFLVLRQ E\ FRPSDULQJ '%4 UHVXOWVDDIRGE \RKH 19 H WY U G
6FKHGXOH IRU 5DWLQJ 'LVDELOLWLHYV

Step5 7KH YHWHUDQ EHJLQV UHFHLYLQJ GLVDELOLW\ EHQ

Step6 7KH YHWHUDQ PD\ DSSHDO WR KDYH KLRF DWW HBIDNQ
$SSHDOV LI KH RU VKH GRHV QRW DJUdHH XS S\HKD Y K 5 W B MK
UHYLHZV WKH FDVH

,] DOO QHBHWKHU F OQ LRPY

PDU\

R EDPALW/L\G

JPIDONOL E®
W L QY IV H (

QWRUFQD @

P QFHWVLR B

7KH IHID DL QWD BIHFRNM\GY HLQH RLUAP\

P \DICCHWEJ\L R
rvF LB\ E
NVHVVPH

%$ YLD V
NVHHULPYLLGFHH |
FRRXUIK L QI
WADLAL\Y i D
€ Q FSHI | VLR

HILWV

NZHG E\
1\VQWJ WGHH F L

7KH FHUWLILFDWLRQ SURFHVV LQF PRGHKXY HF RPISIOFHWIL\R @ R KB X% F RVUDULHD L

Copyright National Academy of Sciences. All rights reserved.
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&203(16$7,21 $1' 3(16,21 (;$0,1$7,21

$IWHU D FODLP LV Il MOKHG 9243 K PO \ BVMK 16 LI @ BIRIGQHW R E
DGGLWLRQDO PHOLEDBOHHYR. GMFRPSOHWHG E\ D 9+$ FOLQLFLI
FOLQLFLDQ WR SURYPGM PRIG WP O %H$HWRKKHBDSHYHWAM DLQG G|
PHGLFDO LPSDLUPHQW LQFXUUHG E\ WXRHNYHW/HKIH BQ DIRR\EL B |
PHGLFDO QDW XU H DR GWUKHF RR @GR @/QURIH A ® MAVWHGGPWEB VYW UH V X
'LVDELOLW\ %H QHHL W% 44 X HV W KR QBL EHV Q\RKNHHE LWWCCH V X JJH V'
DUH TXHVWLRQ QD ISWHW D@ O\LRH WHIIR WY | RUPBWDR® \RK O\ WR
UDWLQJ 7KH '%4V GR @RV G RFXPHMWIKRIQ %B4QEULRIYNGHY PHGL
LQIRUPDWLRQ WKN®QW WRUWRW OBQHFEG HGKMDHHRISURWLGLQJ W
RI WKH PHGLFD® H Y DGH QB HY & PV & MVDMMVOWMR G DR/FW KW \W K H |
DUH PRUH WKDQ V%P G IRFUD 9 DFRQRE LRVQ IR QWK DIV A& X\GIHDRL I L F \
RI 7%, VHH $SSHQGL[ "

7+( 9%76 6&+('8/( )25 5%$7,1* ',6$%,/,7,(6 7+( 9$65"

$IWHU 9%$%$ UHFHLYHV DOO LQIRUPDWPL FDQ9H FHIVW Bl U\ DVR |
DOO WKH LQIRUPDWLRQ QHFHVVDUWWRLDDMIHWKHHIBGB'LP ED\
LV WKH FROOH F WIORQV R R QH/GX\NUHDG® BMDLIQ UBIWHHDEY GLRV\ UDWL Q
9$65' LV HQFRGHG LQ 7LWOH &RGH R/IHH & S 8DQGILH JX ODM, LR
UHVLGXDOV DUM 9% 65 XOMGHH® 161 BVIKQ R'V WD E LKRGWH UDWLQJV D
RQ DQ LQGLYLGXDOYV IXQFWLRQLRODRQ EMKKIOML RUBIO VD ORI K

7KH LOQWHQW RI WK® VLHEE HDRW &R UIRQ I HHFYW H & WFHRQYALIFW LR ¢
KDV EHHQ GLDJQRVHG LQ D VHUYLF® RMPHEHLUO XD WK G LEVCDVEHIA (
YHWHUDQYV V\PSW RPEL O QW LIKWY FIKPS QIROVHDQB IRQRWLRQDO
WKH 7%, '%4 DUH DGILQGMWG G LLVDK\WKHKIFERIS\ B X VIKHIGY KB UL KD SWH U
DOO RI WKH HYLGHQFH LV VXEPLW Q/HBWHMHBEGGU N DIEH DH &/ \I| RU%S
GLVDELOLW\ UBWHQY$E®'VHGLWE UL D

9$ GLVDELOLW)\ UBRWW®EEYRYCHU BMLB BMEWBDXVHW KHI QS KW
UHH[DPLQH D GLVDELOLW\ UDWLQLMSUWXH WEWHWLRLRYPDWERQA
GRHV QRW DJUHH RLWKR @ KKHURW V@ B & BIPDOXEWRLMDYH WKH FD
WKH DSSHDOVXSWRFEH VXYUMVKE UVIEFQ &KDSWHU

67$7(0(17 2) 7$6.

3XEOLF /DZ VHH $SSHQGL[ $ SDMVKGUHGEHWPKEH 9$ W
FRQWUDFW ZLWK MWK YDWR BQRY L$GFHWHEYQ HD 8 H BHKGIGHIDRE HV V |
WKH 9% DVVHVVHV LPSDLUPHQW UH\2OOMEL@J IGRPDE®HO LR S X |
FRPSHQVDWUR®SRQVH WR ¥KDMTREQWH® HD BVWRKMBHE IRHQVLYH
HIDPLQDWLRQV FRQBXEWHBGYEGWHEVPE¥KRRVWKRLBHFOBWDU\ R

9%$ FDQ XVH LQIRUPDWLRQ LQ WKGLFBWHUW QKE FRRPY/\Y K QUEN R/QG! WFR HQ
FRPSOHWH IRU UDWLQJ SXUSRVHYV

3XEOLF /DZ LWRHUHIQG 5LFKD UG DEO/XPHROMBD &DBUMW DQG %HQHILWYV
RI BHFWLRBHPEHU
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SHWHUDQV $IIDLURQRB U RRIDXPDDWKIH EBPPQWWWNMNX WZ\LOO UHYL
SURFHVV E\ ZKLFK LPSDLUPHQWYV W KROW YHY¥YEOW IGIRWPDE®»O LM
FRPSHQVDWLRQ DURHRLDVKN @ WDMGH PHRGMWRBH 7DVIN LV L

% 2 ;
6WDWHPHQW RI 7DVN

7KH 1DWLRQDO $FDGHPLHV RI 6FLHQFHYV L QO IFRKQHWBILQQH) D DFRP P H\S U
PDNH

$ $ GHWHUPLQDWLRQ RI WKH DGHTXDPAHRG BAKW KMR RS B UVORSH ®WR K
9HWHUDQV $1IDLUV WR SURYLGH H[DPLQDWLRQV DQG

% $ GHWHUPLQDWLRQ RI ZKLFK FUHGWR VWDL®IVVEH i LOHANWWD DQ
SURYLGHUV WR SHUIRUP VXFK SRUWLR®RD/WR W R FBQH PD/R/IHY/D/W HR)C
DOO GLVDEOLQJ HIIHFWYV

$GGLWLRQDOO\ WKH FRPPLWWHH VKDOO LQFOXGH LQ LWV ILQDO
J)LQGLQJV ZLWK UHVSHFW WR WKH FRP D UWHK HQ VRLEFRYWHH YOLHEZ QR

5HFRPPHQGDWLRQV IRU OHJLVODWUYHPE U RYARLUIQWWKW UWDBAMXYGIL B
YHWHUDQVY FODLPV VHHNLQJ HQWLWCGHRH@WOQMWR/ PRIAYHQV DO WR |
WUDXPDWLF EUDLQ LQMXU\

$3352$&+ 72 7+( 7$6.

$ FRPPLWWHH RI  H[SSHUWWAL ZK R & DIAHOUH H@HX PRIGR F\
QHXURVXUJHU\ SORORUDWK\VE¥IFO PEGOEMMIWDRG WS GHPLR
VWDWLVWLFV ZDV DVVHPEOHG 7KH BRY FRYWHWHMKRHPEXUWYHKR |
7KH FRPPLWWHH PHPEHUV PHW ZLWK U HSW HWWH\Q W)W WY WYX U H R
PHHWLQJV GXULQJVRISH\VQ WKWV IFRRORGIGUR Y % HV \DWQIZQGDWLR XV G
SURFHVVHV 7KHRFRRHP\W LALWIK HO @ © VT X DO IL VO\+ $ \P\OXL QL. G EB QMV D Q «
WR GLVFXVWMWKH RIYDO,XDXE® GHRU ERENY B | WKKR UH ILOOLQJ RXW

D26FKHGXOH RI UDWLEJWKH UMKDONFORMURL Y UQMXU\ VHEF
(

,OQDVPXFK DV WKH OHJLVODWLRQ BQOHBWRYJDMOK B VR/RIP/PAL
DGHTXDF\ RI WKHR RRRRO ¥ VIHEGGES WRKHD 2% WDRVE BR YL ®HGHH W H U P L
ZKLFK FUHGHQW L DROW KCHDHD QY FFHYWY HD WIS HIEGE B OV WWRY SHQBRUP V!
H[DPLQDWLRQV DQG WR PDNH UH FRPLPGLQ/GDUDIVRIONH | R BVWALHRIQ \
LPSURYLQJ WKH DGMXGLFDWLRQ RRXBWHWD QW¥F H\DO\DDL BV W W KU-
FRPPHQW RQ DO OGMXIHFWW RRQWEBRPHYRVLWHWRUR®DO GHFL
UHJDUGLQJ YHWHUDQVY FODLPV

)LQDOO\ DOWKRXJK WKHDW S UbiROLR MEQH RARFIPU WRMOHW U H.
WKH GHWDLOV RMWHKHFRBREWWAH M EDMYR PPIYWMWZHM ELWKFWHG W
FRQGXFW EURDG OLRMHD G & IXW HR\DHMWBLKREM YIXEW URN R B XEOLV

SDSHUV JRYHUQPHQW UHSRUWYV D QX5 RIWHKH B ZG-RF X P MKW VV I\H
WKH FRPPLWWHH
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25%$1,=$7,21 2) 7+( 5(3257

7KH UHSRUW LV RUFBQBWIBUM V&R ILEWHIR G SEH\RR UG R W H U
LQWHQGHG WIRHDFRRBHQW LWK EDFNJIWRXIQH 9.5 DROP SWR RIQVIVE
WR WKH FRPPLWWHH B\ WEXWN HE& KD BMNELDIRHRYWVRD &, WKH
LQ GLDJQRVLQJ PLOIXIZYKLOD GG LV\EP $WUWWUDBXVBRWGHU RU
FRPRUELGLWLHY 7KH FKDSWHU DO VR G DDRX WAKHHY S\R K N LEHKDXHU E
WUDMHFWRULHV RR Y7L%,H \& HDO GHARMDROSIMWMH RGLVDELOLW\ GHWHU
SURFHVV IRU UHVLGXIDWOWHR | W B6H DB [DFQ (R RAWIRGHHAE. Q ) SAUK H
SURFHVV &KDSWHED WHD)SWRIWHV WKW SRIRE KM\ K RTX BEGIW HU P L Q
GLVDELOLW\ UHVXOMKL QW YUDROR. [GREFE IRV LDV WHQF\ R1 SURFH V)
FRQFOXVLRQV DQG UHFRPVPHQG/DHVELIR® & KD SWH U

5()(5(1&(6

$OGDJ 0 5 & $SUPQWDRQ3I b % %HOQAWIBERHD B P0LE8IHUVWDII . &DI
&PDULN $ &URZGHD 7 $ HWWPHUJHKBQ*&(OCOHGBR 5 . *XSWD
+LFNV 6 +RIIPDQ UG & /DPWWIDILHWLR-Q@ 5 OD]ROL 0 OF&UHD -

2E'RQQHOO 0 3DFNHU - % 3HWUR -DF{N VR PXVOKRYIH: B DPHPRO
TUHPDLQH DQG - =KHQJ 7KH BEIDXE@RW.IFD & EMPH/IR/DRIRBHWRA L
EODVW LQMXU\ $ JourvdllefNeunXaduHa UBY L&l Z+ 6

$VNHQ % 0 0 - 6MCROMNQ ® G -DIIHHoIXQHUS5 5HVHDUFK JDSV
FRQWURYHUVLHV WQFFKQ RIS K DVD RSMMAKaurobogy HYLHZ  +

%DUQHV ' ( $ / ¥ DHOQPHY & + 6MHADWGLE ®WRG . <DIIH $VVF
RI PLOG WUDXPDWLF EUDLQ LQMXWVAQANW ZQ® K IGMHMPRXQW IORVYQ R
Y H W HIBNDANéurology +

&'& &HQWHUV IRU 'LVHDVH &R QREpdR @ CpQuBess bhHnidH@umatie Rrain
injury in the United States: Steps to prevent a serious public health problem
KWWSV ZzZZ FGF JRY WUDXPDWLFEDBERYQNGGWBWXSBEYWWELUHSRU!'
&'& Report to Congress on traumatic brain injunythe United States: Epidemiology and
rehabilitation KWWSV 7Z2ZZ FGF JRY WUDXPDWLFQUDH®Y B NMXIUB CSIEG BAHI
D SGI DFFHVVHG 0D\

&'& Traumatic brain injury & concussion K WWSV ZZZ FGF JRY WUDXPDWLFEUD
DFFHVVHG $XJXVW

&RUULIJDQ - ' DQG ) 0 +DPPRQG \ DV DUPKPRQILF KHHDQOW K GRAC L
Archives of Physical Medicine and Rehabilitation +

'9%,& 'HIHQVH DQ® B@HQV HUNDXQUA %MHi@iWtFhlmatic brain injury and blast
KWWS GYELF GFRH PLO UHVHDUFRQ@G EIODNYW WBEBNMVDWGE FS E DUV

'9%, & DOD worldwide numbers for TBIKWWSYV GYELF GFRH PLO GRG ZRUOGZ
DFFHVVHG ODUFK

)DQQ - 5 $ 5 S5HEWHVHQ60I3IHRIHUVWRQVHQ&KU ( %HQURV DQG 0
9HVWHUJDDUG N /RIQGHPHIORVUDWO P RVUDIXIARYQA EUWKQ LQMXU\
'"HQPDUN $ SRSXODWLRQ EDVHGLaReeMISYdhdaW LRQDO FRKRUW VW XC

*DUGQHU 5 & & HQQIHOW]( .&RYLQV¥WUDYWLD] DQG . <DIIH 51
WUDXPDWLF EUDLQ LQMXU\ LV DVVVRFGDB W G ZL\WIKDRFHN R/ IGDQNK Q
Gerontology, A: Biological Sciences and Medical Sciences +
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*DUGQHU 5 & $ / %\HUV ' ( %DN@HEHV <DIIH - %RVFD® GMKQ DQG
BDUNLQVRQ GLVHDVH $ FKURQLF HNWBN@XolBgy QHXURWWD XPD FRQ
H

*HQQDUHOOL 7 $DPDQG ' 1HXUR K DNaXKkbBoR & raumddic brain injury HGLWHG
E\- 0 6LOYHU 7 : OF$OOLVWHU DQG '& &PHXGRDWN B VAP YK D®UN
3XEOLVKLQJ ,QF 3S +

,DFRQR ' 6 % 6KAORD\D®BG/' (3 BEHBRQLF WWHSKDWIRFRSEHQY K\ .QRZC(
FDXVHV XQN PRyiQal MedildiraNand Rehabilitation Clinics of North America +

, 20 ,QVWLWXWH RI GQuHWarRhdhealth: Volume 7: Long-term consequences of
traumatic braininjury :DVKLQJWRQ '& 7KH 1DWLRQDO $FDGHPLHV 3UHVYV

-RKQVRQ 9 ( . 6WHHEARDWDQG ' + ®BWPDMXWADWLF EUDLQ LQMXU\ DV I
QHXUR GHJA®@ahteD iWNeRrQbiology +

-RXUGDQ RXYY $] *HQHW 1 6HOO\6FKRWI|DOHLQ DQGLYDELOLW\ DC(
FRQVHTXHQFHYV RQ W@ X B D WIDRVE RAR®ianS aukhal Df @iy SddalHedicine
and Rehabilitation

ODVHO % ( DQG ' 67U—DKWIW\NLF E UDLUVH DY M OSU\R BHMWWMnabRW DQ HY
Neurotrauma +

BHOW] & % 5 & OQDBGQHULD] $UUDDWHD DQG . <DIIH
IHXUREHKDYLRUDO FKDUDFWHULVWDKXWV RW RO GlWHaA AEERNUDWY Z L\

Trauma Rehabilitation ( x(

6HODVVLH $ ( $SDIORNVIORUMD 7 QHMO DHQAG & H6RVHLQHU ,QFLG
WHUP GLVDELOLW\ IROORZLQJ WUQXB8QWILHR G 6 by dfHdadU\ KRV SL
Trauma Rehabilitation *

7KXUPDQ ' - & $PYNQQYRO *XHUUBQRH]MQG - ( 7TUDXPDWLF EUDL
WKH 8QLWHG 6WHBD WHD O ¥ IS08Hdlof Bead WauM&lRehabilitation +

9¢ 'HSDUWPHQW RI 9HW Hrigun@ti¢ biain juty ¥nd PTSD: Focus on veterans
KWWSV ZZZ SWVG YD JRY SURIHVVLRQIMMEKR\RFWX G UL\YS WEDKXYY

9% Bbout VBA KWWSV ZZZ EHQHILWY YD JRY EHQWILWYV DERXW DV
9% EY 2019 budget submissionK WW SV ZZZ YDRIRXFBXGOWY PEFHVVHG -XC
9% Pepartment of Veterans Affairs—Budget in brief 2019

KWWSV Z7ZZ YD JRWYEXGUHW GOBREX&XHW, DFRHWH HG - XQH
9% Gompensation KWWSV ZZZ EHQHHQWDWDRIRYDFRASVHG $XJXVW
9% History—Department of Veterans Affairs  VAKWWSYVY ZZZ YD JRY DERXWBYD Y

DFFHVVHG $XJXVW

9% /DZ 9HWHUDQYV /D FreduéhittyRsked questionsKk WW S V ZZZ YHWHUDQVODZ |
DFFHVVHG $XJXVW

SHWHUDQV $LG VvAR@8IChrkpensation, SMC, and DIC Rates
KWWSYV ZZZ YHWHUDQVDLGEHQHILW HQEHFOOLWBWAXPOR UWBIBNAUMF
7TDEOHV IRU 9% &RPSHQVDWLRQ 6 0D WIHQ'GS G 1, &
DFFHVVHG $XJXVW

9LOH $ 5 DQG / $WKURQRR WUDXBDWKEF HRHAHSPSHKODORODU VHTXHOL
EUDL Q Jo@mabot)Glinical Neuroscience +

:KLWHQHEN * * - 3 &RWWKEHWWVN RHY - $ BWRHYDOHQFH RI VHOI U
OLIHWLPH KLVWRU\ RI WUDXPDWLE GUWD\LG VOAWDIVUN DL@GEEH [B\R\EXKFOLDW
V X U Yddnal of Head Trauma Rehabilitation ( =(
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:LOVRQ / : 6WHZPDVARQQRIPVS 'LDHRUWRQNLD. /OHQRQ DQG 6 3F
7KH FKURIQROPRQGJ QHXURORJLFORD AR @ VEHUTKHRES W RU \W U D
Neurology *
<L + - ' &RUULIJDQ % 6LQJLFKHWWWHWL -- $ XRRD@HU - /. <IIHINQAPKH
KLVWRU\ RI WUDXPDWLF EUDLQ LQMXR\ Mt@EaroMddddH@puma& LVDELOL
Rehabilitation ( =(

=DORVKQMD ( 7/D0QOCORHY -D@G $ . PHHODIVYHEFH RI ORQJ WHUP G
WUDXPDWLF EUDLL\QLOQIVI(&LB\RLSQ((WD(WNRZQNR!MWHQIFMHQ&UW&HJ@a
Rehabilitation
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'LDIJQRVLYVY DQG $VVHVVPHQW RI 7UDXP

7KLV FKDSWHU SURYRIGMYDX® RW HE EIUHD Q6 AOQALQU\ KRZE LW
GHILQHG LWV PHFKDQLVPV Rl LQMKKDSIV}HGE LDOW R ISXRR & B WK
FRQFHSWXDO PRGHODRH PVKR UL H VR INGM DR 70D F VRE L. QW O D W H G
YDULDELOLW\ RQ DWQ\G SSLIDVOBWDWRP G %Q UKIFBMHW\ D GLVFX)
WKH FRPSOH[LVDJR) BYD/DFEOMMKRI 706G THV,S PFID,0 ONVKH UROH
QHXURLPDJLQJ DIWBUPLOWDWWL R R §S38 WRIB FKFHX/U ) HQDVOD\ WKHU
GLVFXVVLRQ RI ZKIFRYHISHIQW KD B B UMKIDHD IGI L BIEQWRLRDINH ZH O O
DGGLWLRQDO FRFRSDHAR. WK R UARRP] FRRY/GOWLRQV LQ GLDJ

75%$80%7,& %5%$,1 ,1-85<

$V QRWHG LQ &KDSWHQ LQW X DX P BLVAIMKLEMA &V R WES EUDLQ
HIWHUQDOORDGEM WRDMWHPSRUDU\ RBISHRIFOLQHQW LPS\VLEPBQ
SV\FKRVRFLDO IXQFWLRQ 7%, LV D QRUPWRP D\FE X LRI$IHGQE (S BN
FORVHG QRQ SHOQHWWDWHURU LDIG DAHP LRHGV RRISBIWDGHSHQGL
FOLQLFDO SUHVHDUDDNMIROUDKRPDUIRVEV %Y GHYW GRFXPHQ\
WLPH RI LQMXU\ RU ZLWKLQ WKH ILUVW  KRXUV

OHFKDQLVP RI ,QMXU\

7KHUH DUH YDULRXV PHFKDQLVPV WKL\ EQ® ¥XW\L QX DFER R
UHVXOW LQ SK\VUR®REUP IRY &/MPDXIHBLAKEK FRIPY MRV GLITHU
PHFKDQLVPV ZKLFKQIRIFSKGHVEODOXWY QWL WLOM XQOMEH\ DQG
LQMXU\

%OXQW 1RQ 3HQHWUDWLQJ 7%,

%OXQW QRQ SHQHWODWURP ™G ERRFRHEBSRE WUWR WDSL
DFFHOHUDWUR ® IRRIQGHFMHORX W LPSWKWYV % HBKQ QOAMXKD VURPR
7KH ILUVW SKDVH WFENYXODN Pl GVECHWILE LMWL QW KHJ BHFR QG
FDVFDGH Rl VHYHUBFOSQRRHRSBW KRQWIWRXPRQ WKY DHWHU WK
LQM XU\

23
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7KH SULPDU\ LQM XHG LDKDH HDIQVG LIPW VQ GRIDPDVIHH G HIOWFIKK B O P R
LQVWDQWDQHRXV®WH EV \R KMHW LPRIPE RHUIWHLIDAV FG UH WHFW LPS
EUDLQ DJDLQVW WRMW DR® ¥KBDUDQDIDNXYHXERNDMAX UHVXOW
GDPDJH %HFDXVH WKH EUDLQ UHVPBEW ZWXKLRRFHPKQ® IROL
FHOOXODU HOHPKBWW>XODJ\G K HKQR @ DVWHCV G WKHHOEWDDMDL ZL O O
DQWHULRUO\ DQGV®RWWH WIQRIHI DV DHEEM@RINENEUHOWNX @ Q
ZLOO UHVXOW *UDKDP HW DO S UH VM QWWIXWE R Q) OQ FIRRISR
LQ WKH FDVH RI EOXQW 7%,2LQWU BFW R QWY O UWHAWUORMLQLI HIVQ ZH
VKHDU VWUDLQ RW B O HAMWR\M VIDFOK 1H&KRIRMKO O D[RQV DQG EOR
DUH PRVW VXVFHSWDED K XWR WK FHBUR WV W UDORNXI DAY HIGK P FWKH
LQMXU\ SKDVH RIDP®,JHHV R OWR/QLMQ DB} B FDOR RGMYHMVHOV KHP|
ORWRU YHKLFOH DFFLGHQWY DUH I8 WW GEX-ID G B F HQ MXDWR RY
DO

7KH VHFRQGDU\ LQMPPHSKDWH DM DU BWHLVW KH S ULPDRIO Y H
SURJUHVVLRQ RI IXRGDDONVQIMX UR QEERWDPR Q DB D/ZH®IOLQJ D OF
WUDQVSRUW ROGJ D Q WRHLUH/G RYXH X4 ] D 0LQVAR F R R GUBHU UDHOY X D MOVX L
DQ HQHUJ\ FUL\RY IRHDWSKE JQW R DXQFWL. RQ QHYGUROROW RV LV
FHOO GHDWK 7KLVLVKRARDGWDR \L 8KB®MH XQUEQRY L&/HP\HOL QD \
QHXURLQIODP P DW RU\QU HALSFRIRV 19 LLROVKIRGWW DRU WWK B L MM QU \ D Q
FRQWLQXH IRU PRYWKY¥, R\) G X HIQG\ EDRR G+ ¥ XOLFWERQU % % %'
HOHPHQWY RI WKH SHVUWSKHW R C5 DPSWFHISDW H LU QX WHK IPL FUR Y L
GDPDJH FRPELQHG ZIRNK R P6BX\WRGRPIOR OMA XADBR\R R K\ H U
K\SR SHUIXVLRQ FR®WL DEYGNVE QU HER GO REBRPPWIZRQ RI LQWU
VWUXFWXUHV F D QO UMRAXPW QMWD RQ@EERMDIQ QX U\RXFK[ DV EHWD D
SKRVSKRU\ODWHG KADDX SRW WV 796K R FRRERVBID SWRWM LRV LQ FRF
ZLWK SHUVLVWHQW DEPRWPRQ BIHIXHR B@D W Q VEXWGHWERGH JH
RU GHPHQWLD *L]D DQG .XWFKHU 6PLWK

SHQHWUDWLQJ 7%,

$ 7%, PD\ EH RSHQ SHORMWWGD \§ RQJ SRQGINWVUDDWLRQJ &%, RF
ZKHQ SK\VLFDO HIWHFRWQMDIOHI EUBPHQ DGV DVPKRIERMHIFMD WV LV V X H
SHQHWUDWLQJ RORNHBGX\KH® E \L DO (BQURG XRHFHPRYHPHQ
EUDLQ ZLWKLQ WKH VNXOO

OLVVLOH LQMXUIKHRW YRKIQ®Y X D 7PR,P FORXIG ADXH HF GRD V V
DV HLWKHU SHQ@HUDWR\W I QGEIHBS bl GG UPH RQUDR H WAKHHY P X MLK H D G
DO ,Q SHQHW UDKH. @ E M8 MNHN G WKV @ /K RGBDQLDO FD
3HUIRUDWLQJ LQMKK IREW R F X W ZBOHIHOW HW \WKHGFOBRY BV WKU
ZRXQG 7KH H[WHQW RI GDPDJH LV JR YWD AGVE\L O/ HD @ & DESHL \
GLUHFWLRQ DQGWH®WRFQW\ ORUDBBIHNVENG DIOR/ RVKH DPRXQW F
UHOHDVHG ZKHQ WHRKMHKBRXVKOWMK$IDEOBLQ *UDKDP HW D

%ODVW ,QGXFHG 7%,

%ODVW LQGXFHG WUDXPDW LK EW EHFE RRSHD FIRPPRIOVD U\ K
LQMXU\ DOWKRXJK QRQ EODVW PHFKDIQNNEBYV DQGFH MWILOQDRR B
H J LQMXULHV |URFO HDF B QE&GH R RWEHK/O DWQ IGF PRLEW W D U\ S K
WUDLQLQJ
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7KH QHXURORJLF LPMXWHNRPWE ERKWKFNJ RB YIH GHU UHHAAW D/Q (
LQGLUHFW W U DN Y DHUH RV RAUKRK KK IE EHRRHE Y RV § HOIVODIDX IFG W R
([SRVXUH WR E O DQWWR DRMU-BURE VVBSIBIX®OP®R JLF SURFHVVHV LQ
LQFOXGLQJ GDP D JWFW®DWKHI IP LIFQ® YEID R4 E UQWE JAD WU L KR O C
LQFUHDVHG % %% SHUPHDELOLW)\ 7KHLBUEDNIGR EG HRR DV B € G bX
LQFUHDVH LQ L QWHJ DIFRARPLSID® ISHEQERXIWKHF ROWDYD W URLQ LQM
LPSDLULQJ FHUH@GIR]\SHQ DXWLRQ® DO BEWUWRWXBDRURIVWRYLGDWL
PHFKDQLVPV DQG QHXURLQIODPPDWLR® KB \Q HMH R GHIRIZXH W)
FHOO GHRQ@®DUD ¥YPLQ LQMXU\ IROORZLQJ E7%,

$V ZLWK 7%,V IURP RWKHU FDXVHV BEP%,ZRDFK DQ R WHRP
FRPRUELG ZLWK SRO\WUDXPD L HFKPRQ\WLBW HLW UDXEIDWLLREQL
EXUQ RU 7%, DQG S\RW @ WMRDUXGPHDW b BL7G BAYRIWPR WKL I VKD UHV \
RU LV FRPRUELG ZVWHKG3Q®'W B UVIFX MSUG AFRDB@RILLF MEWOH DQ
FRPSOH[LW\ RI E7% 0OD@G G CQRMHR S® 0PK SDWVHBP WRQG RWILFD Q
ORQJ WHUP FKDOOHQJHV IRU WKH B VDK MV DHS DKUHADFOHADKWV F B 1U $1H W
$1IDLUV 9% 3DSD RWRNELGLWLKVEGRINWE D%YRFQPWHGLQJ E7
EH GLVFXVVHG ODWHU LQ WKH FKDSWHU

IHXURSDWKRORJ\

7%, QHXURSDWKRORULFRQVLQW X R VBRDW HTX B QFIHJ RF WK
WUDXPDWLF LQVXQ\WNDXQUB BV KBI\WREHWGE WVPIRBRFX DV DQG FI
HYHQWY WULJJHUMHGMXUN KOHD S UAKPLIEUE DOMIKD GDV/[ RAMGRD BPHIOQOM X U\ D G
LQIODPPDWLRQ OF.HH DQG7D\®HRUWKERBUHUFHQQ@D\MVSRQVH V
WLVVXH GDPDJH RAHQWO\ QW R HI WH KSIEFROVR XE DV WRIDRH/ LW WR
LQFOXGLQJ WKH E QHRIFEG O7 DDORRIUD QRO $ AXWRF FXHY DV D UHV X
SULPDU\ LQMXU\ DRGRRWEK HWWRDMUN XERBEMWYRULQQLYLGXDOV
ELRORJLF FKDQJH\W DWRPWVHDOQ® GG IWREMAR Q& LWK LODYHULRG L(
DFXWH DQG IRU VRKHW RIHR SOWRRBXHR UHFRY HFHUFHO 7D\OR
7KH PHFKDQLVPV WKDW LQIOXHQFH UQ ®UYL G RIVOZHDWL B € GGIIL\
DUH D FXUUHQW UHVHDUFK IRFXV

&KURQLF QHXURORIQRZL\PS WRPXRR WQ PP EQIDW Q U\ QSVHUIMRIQ
FRPPRQ DQG FDQ LQBBXGIHWIOREX O REHKDNY LRQBOS VPROROR JL |
FRPRUELGLWLHV UDWNRZLW] D\ G VKOS RAWK HDVQGHG KW VXEVHT:
SDWKRJHQLF SURXUR @M \DRGGXFIHD QHD QG W®GURMOKHDOLHD B RFO H F
H[W UD FH O\® XDW@X RMK DOIVRR/ EOHW([MOUDFHOOXODU UHOHDVH |
PD\ RFFXU WKURXJK D EUHDNGRZQ RHBOHOO VWHPE URQ Y\ DHV B F
SDUW RI LQWRBPHQOKDWLRNLQHY REFDIQFAVREHY ZKLFK OLNH
FRQWULEXWH WR Q\K R DALKQYWHHORS® ) \R VOAKQIR G HA L\FIPVB W RR O O R :
7%,V 7KHUH LV DRNR®JIHNAGWRQ FOIHG UG/GEBYHYH LRWQXBL&®J 3D U
GLVHDVH PXOWLSOH VFOHURVLV FOWKRIW WR\SKILVF Rl DGAH-PUHIDOW Y/ E
$O]KHLPHUYV GLVHDWHXPQ® IFKHROHBRQ MRED WIKQJ )UHH*DUGC
HW DO 'LWFKHU HW DO
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$66(660(17 2) 7%, 6(9(5,7<

'XULQJ WKH GLDJQRVMOLAF SO FMH\SK K D/GIY \H D Y WK \R H\ W
+RZHYHU WKH LQIRW 7R} DN YHUYVWMMRIOX S BMWGQAWHWKH H[WH
GLVDELOLW\ DULSLED QURPS VR D F7K HAH WHRU G W W B [LEDDOXDOWL Q F O X
QHXURLPDJLQJ DWHWQFPHRQD Y RO WHHRGE PRYVFRRRKRQWNLR XV C
DVVHVVLQJ WKH SPHWHLFEFBPRIHYRDW BQ® D\EIRY\ ERPD 6 FDOH V

7KDW VFRUH KD VWHDHHID W& HR I ROIG WR D RILIFXP D VW P HQ WV
LWV GHYHORSPHQW®W 4 QGIHDWIGHMONE DG ) @IOVE W 7KH *ODVJF
&RPD 6FDOH LV DVALGOQOIGF WR \URRBVEHBRPRQNEGRUXPSIDHYVV DQG
WKH PRVW FRPPRQAOWXWHFR I%Q NV MWAVHRWU2ZWKHO DY\ LILEDWL
JUDGH VLQJOH L§GLEDWRUFR @ X F ICROUDQMLVR/Q DR)IGS WKW W U D X P D
7KH SUHGLFWLYH YDOXH Rl WKRVH RHMPWQUHW DV EHH Q HH.R)

JHYLQ HW DWHU HW @&KH PD\ EXW QIIDAXHQFHG E\ IDFW
XQUHODWHG WR RO RWB G LR MUKHHHWIO Y HQ W\R | LEEIDTWA,R Q

7KH VHYHULW\ RI D ITPR,PPRUG® W R QHHP K DNV LBKOHHI M FIKW P D\
KDYH EHHQ GHYHORBRG]EWY R QN WILR) R?YAL, VVW\H ¥ 8 UGKMML QVHH 7D
&DVH 'HILQLWLRQVURI Y UDMRDOWLE $%SSHIQBU[VO ZKLWR\ I[URP R
DQRWKHU DEFFRUGLQJ WR ZKLFK FUDWHDUB VIUH GBUJKG GVRR W
LQGLYLGXDOV ZLWHK M7 WHDS EWIL HIQMHRAWYRRI FRQY F.@ OO W H U D
FRQVFLRXVQHVV ZLWWKRXW A-RIBLOMRMHEBOYRRO DHV/IHIQVHY VHYHUL
D FRPELQDWLRQ R/I RHKHVIIRRXQH I® P\E R WHH VXIDXNR LERUPQD RU DI
HIWHQW RI DOWRHQMGE RXNQRVV RE FLPXQXHWVHWR! PKRXUV DQC
KRXUV OHQJWK RI RMW VXS DXR D WK RKRNQWHUDRG *ODVIRZ &I
6FDOH VFRUHWFRVHQUQEHWWW  KRXUV  # +

5SHFRYHU\ 7TUDMHFWRULHV RI 7%,

,Q WKLV VHFWLR QHWKHVFRE FFLROW HEQGSHDY WRGBOQR UHFR
WUDMHFWRULHV RIEHY, \DXEM WKWM @ W HMME U DVF IWMRIOX MXKFH 7%, U
‘LWKLQ WKH ILUVW ZRYWW BDWQMQW D BHF® HPSIHIUQ HXOG FIW L
DVVRFLDWHG ZLWSWRPB Uk RWH YRH U/ WADKEM GRIQDBHGRFOLQH YDU
ZLOO EH DEOH W RGIDLLOU \ DREAWAL YQLRNIPHDWQ BXERUNY ¥ KK®RIR RW K H U\
UHTXLUH IRUP D Q LUWHHKIEEH DI W\ WLR QH WAXWHI3KDVH 7KH
VHYHULW\ RI WKW KERMIKV LW R XD\ YEHMDRPDWRK G B IOXHQORI I XQF\
GHFOLQH GXULQJ WRUV BKDQM X Q-OIMRIH U OWYV LRE @RED 6FDOH
LV WKH OHDVMW PRIWW WHH Y HIUH WIXQ G MHFPK D@L VA WRRP PRWRU
FROOLVLRQV DUHYWUSHL AMKO® RPWKHW®BHBRERQVRY WRXQHXURQ
PD\ DOVR LQIOXHQPH W\W HR®HI IBHFROQGHS IDHSHLRW Z@J FHQW
VIVWHP GLVHDVHV H J GHPHQWED HPX 6 WLEKYHXAAFO\R RV GX U
WKLV VWDJH ,YHUMRP® EBMVDRD\ EH © R UMKDXQORMHWIDE GXH WR Z
PXVFOHV DOORZAHDWG URWPRWURX DQGARRNDULRWODQROREY OB
UHGXFHG WHQVDOUR QWO HJRWK RRQEHM B W\PSWRPV DUH XVHG
GHILQH IXQFWLRQVBEEQHQHW R RRIEW EMRPHOHDIRUGNWQJ V W\

7KH DXWKRUV QRWH WKDW LW LVYRMFEDHD QWKKIHREBRPRWRY\H VRO H\R ELLRS
SOD\ LQ WKHVH GLITHUHQFHV

Copyright National Academy of Sciences. All rights reserved.
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$OWKRXJK WKH LQ%WRDWHH 3 HH GWRIRNE RWKHHU V SHHHFBH R W U +
VXJIJHVWY WKDW QRW HYHU\RQH IRPPOYREZWY IWRIB\VEXW WORMB F
RWKHUV QHYHU | XIOI&WU H FSRHYUHH Q PHE BP0 R O RELMDE LOQ MW <HD W

VHH )LIXUH \6X E D PXWR B\K D GIKDXHHF RO U MKRIY HU\ G XU
SKDVH LQFOXGH RWKHU FRPRUELGL VWL FREGLWILNEGPHW BERY ¥
ZRUN DQG VFKRRO Y H&XRMLWVQDHEW MU HDWPHQWY UHFHLYH
LQIOXHQFH WKH GHJUHH RI UHFRYRW \F GRDWILQYBR6 VIXQFM H F W
H[SHULHQFHG LQ QIO DG KMAH VB KB WMAXDWMH § WIRWN LORVKRYHU |
EH HPSKDVL]HG W\ DO YWKGH VB F WXRELWHBTF @ FRQCHNV T DROUU &V HHWVR | W K
7%, RXWFRPHV 7KDW WXL X Q@B BN YRR H X VEURIGH. DWRBUV X JJH
RWKHU XQPHDVXUHG IDFWRUV DUH DW SOD\

$ VLQJOH 7%, RI QL QMHYHHIMMY WKDBH G LE/RJ @ L \N E ¥ H GGHHFIDWL Q
PRUH \HDUV DIV@HQ FPMIQNV LHQWI YLD\ & WHRIQ)LE BB VH 7KH
LQGLYLGXDOYV DJH DW WKH WLPW RQ ILOXHNQLFCHD R@ MX W\ UKIDWN DF
GHFOLQH *DUGQHAEWMTROQW EUDRYQY WERXEBWNSMMEKQFHG GX
VSRUWY DOVR PHJKMYVNGQR D R ARG KM PDRMKHIEG GLHTF O/IUPHK PIB W L F
HQFHSKDORSDWK\ $VMNHIQVHRWMWPOWDRQAD VWK DXMHFWRU\ RI |
RU VXEDEXWH S/RIVMQLOQWVHKQRE WKW KDW ULVN

)DFWRUVY 5HODWHG WR 9DULDELOLWS HRR¥HUWHQWBWLRQ

$ QXPEHU RI IDFWKW RVMUBMWHFWHRA RMHERYBBEL ®UWHD ¥ %,
PLJKW DIIHFW WKBJRUWRANLNQ WO & IFRRQFUE HVRY I7HZHGKKHUH DV D
SURJUHVVLYH DQG WKURIQHRVGRMHIREH BT X HEEOW WEBUH LV D
OLWHUDWXUH RR TBbF W R UN KUH DH-DQWHKEH®Y S FOSXHD CHAZ IHRIQV W X G L H \
DVVRFLDWLRQV ZLWHKYLW & H5 P L OHUYRLOBHHOF HWK KDW G\HPRJUD Sk
LQFOXGLQJ DJH D QMBQWV H [ WRLH KW XLLQDEDGE BR WHRAH\WR @1 7%, DV
W\SH RI LQMXU\ FRPRUELGLWLHYV HDIQ/G DIH\GH WY E GHIHGIL WKW
LQ 7%, RXWFRPHVG WKW EW RUBN DYFHRON L QK HWH BDWH ERLHIO\
EHORZ

$JH

'KLOH WKH PHGLB QW JH6 R L V. QH.GED WLIDYOHAD\ L@ X @N HHNV S WA V
WUDXPD RFFXUULQY G&Y¥WLQ X DFRNOMWYRHD G KIPEHWHD O, SRS XODWLRQ
SUHYDOHQW DPRQJ WRRBBHXRQRGE W IQR W B HRQG/H 3 WWHENDH U V
ZLWK WKH PHDQ DJH IRU ZRPHQ KLJRWUGHKQF® IRRIU7HH @ PRIQH L
HOGHUO\ RV LRAEWW DOUIN HIQ\H® X\WHH W B DNQKAHH [SHG PRELOLW)\ RI RO
ZLWK WKH UHVXDW\. @J ILDQFQ\H D)\DHK® WD QGEWXRSWLRIQDERORZLQJ W
RXWFRPH RI 7%, KDHWH DUHHSW B WEHHG DRIV H D WGHRGMZHE MK/ WRYI LE R W K
SK\VLFDO DQG FRJQDXDPHHWQFWLRQ LQZEWK.BRBOV H[SHULH
KRVSLWDOL]DWLRQV DQG KLJKHU PRRRVEQEWM M KBVWQDIDQ\ RWK
+RZHYHU QRW D OFOX QWS XOEQ W KR LHDMLAR @ %E, HRKAMFRP BYH $JH G
DIIHFW WKH *ODVJRZRYIX'W ¥ R P HOAFD\GE@HV VX 6K HPBIPLQLQJ R X\
2SSHOW HW DO HVX®W'G PHUHHGVMIWRG\Q ZL WKHFRR ®JH GLIIHL
IRXQG LQ \HDU IXQFWLRQDO RXWBRPHYV ERUNRDGE BY \RERLHDWYI

\HDU RXWFRPH VFRXB® LR WKH MARBNG U*BRDYL®QG $PVOHU

Copyright National Academy of Sciences. All rights reserved.
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6HI[

7KHUH LV VWUR QH[HYQB\WQIFG MPISIRWVRXY VD Y RIOFHWIVQRY IV %
SDWKRSK\VLRORJ\ %R GLOLSILEHROU MR HPD\OHIVHEXWH WR WK
ULVN EHKDYLRUV ODQ'G UDWK D IMRMUNDMY KHIRHURXUPDOHY DJ
WKDQ LQ IHPDOHV RI WKH VDPH DJHU &IRQUR.GHM®&ME HH WVDIOQ F U H D
ZRPHQ DV WKHLU LLGDY.R\DYUH PRHRPVE DL\QU PK S B K W Y/ IVHINDOF VRARRID W H (
ZLWK 7%, LV LQFUHDNVDQJ $PDUSHVSIDRWKRRYHVIGLILAUHQFHYV
SURGXFHG YDULDEOH ILQGLQJV

,Q WKH ,QVWLWXFWH RZOHG LR GQW® ¥HLPFHR B W D IWR QQE U
IXQFWLRQ ,20 XG\,ZRPHQVIMLWK P79 R ZHDUH IRIXJDA ILFDQW O
RGGV Rl SRRU RXWFRPH WKDQ PDOHY PED]EVYLD@GHROBEU DG
LQFUHDVHG ULVN RLGH3%HVSQARQHIFRKOM RW DO

7%, PD\ DIIHFW ZRPHE RUIH H\S KR GXNFWHLNV XFOW % Q FLDQR Y X O |
DQG FHQWUDO K\SRRXDWLOORQ A JBIMVWQUSIERIHW KD R QH VB D O
JURZLQJ ERG\ RI H WL @&HKOQ RHKRUPLRF-@HWHRDL GOV \DVXROHSWLE L
DV UHFRYHU\ :ULJKW HW DO HWVWHDB LLRIOHYW B G QFW LR QDL
ZLWK DGYHUVH RRWERP H\ WUHIDFCHAHHERWD/®! FIRIQN H Vo5 H QIENKR O L |

$QRWKHU UHFHQWPDW NG\ ERXQ GRMK DSPORIWVP G WH JIQL | L F
ZRUVH WKDQ FRPSIDQM V RZQ V8 DRIXWL FA%\, R IQ HIP REWQ RLCFOWUHE R J Q
DELOLWLHYV D QIGHW K RQWHWKRX 8 8 [ GGROWH E HRHY SOORDFIDQWHLAR @\ 7%, V H
RWKHU QHXURSVORKR CBR.JIRR YHDW |[IDAID@ R/WE G\ E\ FRQWUDVW V
IRXQG WR EH DQ LQGHBHERRUM 5 BHNGALEFRPRYD IWHUWHUD OHOF

7\SH RI ,QMXU\

7KH W\SHV RI 7%, XWY BDE\HHE) DQGHYQ B A VI L DDRMG GEDIG U
FRPSOLFDWLRQV KKDYRUWEHHDP 568 HRDWWXR K QK SHOQHHWDDH OHYV
WKDQ FORVHG LY MXURG \SROXOOMRERD OWWKDOUBDIQWLMDJIJR HW
&RPSDUHG ZLWWKLEBG X Q WQMWHNWLOHGD MR K LMW KHU UDWHV R
FRPRUELGLWLHY LQYROYLQJ WKH SRUARFDXGRQG &HQS\ WDV
SQHXPRQLWLY SQHXPRQLD VNXOO IDRBWXERWRHUIDE YFROEAN|

SHFHQWO\ D QXPEBYHR HDWPXQHGFWKHRIFRQDWWXBIYV D QHZ
PHFKDQLVP RI EUDHWD HW NDXOU\ 7 U REWAS RV S/RIG QDY SIRBD BDMM. ZHH Q
PLOLWDU\ EODVW H[SRVXUH DQG ZBWWMKPDQMWPHEBI W GRW MH D U W \\
PRVW VHYHUH EODBWVRFV IDMH B W ILWRKE LFDF\W £ RO O DDMHV RI V
LPSDLUPHQW SDL\QVUDXRIBVZHUHS DSRERY HRYX\WY G QV R/ KERIVS LQM X U
YJUHQFK $OW KERIXJ KQGWIKH U M@ HXHPQFR RIS COFQWWRQV EHW.
DQG QRQ EODVW 7%WH KD ¥B LEHHQ QEESINWH Q W6 BMDRIG BXQMIX B X |
WR WUDFN DV WK B\ DM HWHRQ B WWLH RIB KDUODLW R HV HY KIDQ W\ VFRUL
DVVRFLDWHG ZLW K B0 RRIURAWLVFHQ MR DRRWRUHMWKQDWHO\ LQ
WKDW DSSHDU WRVKRSK\ELRIGIRHMHM SFDE B XMGE R DHWKIHUVDPH :
SHUKDSV QRW DOO RI WKHP EHLQJ PDQDJHG RSWLPDOO\ 6DQ
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&RPRUELGLWLHYV

OHGLFDO FRQGLW LRIXV7B6V VIRFH RWMMIGQZGHRIW RVWE& RRQRO
WKH EUDLQ LQMX®U\ )DUPRUHHW DW DO /HZ $ YHU\ FRPSUHK
VWXG\ ZDV FRQGXFWHEREDWKR G $R GIBHEWHWLNVWKFHVFRDQRQ G
DFWLYH GXW\ VHUY VAHG PHREH BY %G L D QPR REERU UNLIOH LV\P SWRF
FRQGLWLRQV )DUPBUIHWHDNO®O WKIRUD® HKWHEROWKK®DLDIQRVH\
WR EH WZLFH DV KIDJ K LL\QMWR KR RH 2% W HYAH IUME0 WWKFDV H ZLWKR)
VXFK D KLVWRU\ 7UHDWPHQWYV IRU D Q8 XN PHW WGGE MV\RRIGGIHIY
SHUFHQW ZHUH RMXH PRYRZ ABPE\ W WHIRWQP RWGLRIHGHSBHV Z
IRXQG LQ WKH UDWHRURD \I @ FHROKARLERUD EGANLHQ WY LKB BVEMDIE W LY L W\
GLVRUGHU )DUPHRJHW WOD O 1O . RQWRD VO QQHUV HW D
IRXQG WKDW VHUYLHFG P® REKHH YU®G AT SZIBRNJID W HE LRMHSR K W W U D X F
GLVRUGHU DVVRF L{ORZHG HZW WKH BT %, 31$ @ B WD/ORK FSIRRW K UP LV V H ¢
GD\V PHGLFDO YKMUWXPE}E® R IKYRPOMX\F DQIE \B\RBW FEPV ZH U
ORQJHU DVVRFLDWH® ZDLGWKXWWH G %RVE/ 2 RE) D,Q/GLE HPISHR UW D Q\
UHFRJQL]H WKDW BMW®RWFD @ IKHDO WK YDA DOV, AV SRHW KHE DD O\ F
LQYROYLQJ SDLQ PHRGLEDWLKYHDRORRRWBR[LBRWRREKLFK FDQ
SUHVHQW HLDMWVKLHRQ LRULV@® DG G LWA RQ QVRR IRXILE) ALY WRB S O QF
GLDJQRVLV 5RR]JHQEHHN HW DO

*HQHWLF 3UHGLVSRVLWLRQ

,Q WKH HUD Rl SURMRGWEQQ I URIF LW /I G\FRL HIDAV® IENQHAD YR D Q
GLVRUGHUV LQ LIOFGEYHGXMORV 1 WQRIMQSODRO B Q Q FI9R URXW FR
8QGHUVWDQGLQJ WK H Q FCOCHMWF RV RDUERAK U % U KPR/YWKH SRWH (
SURYLGH JXLGDQEGGRYLWXB OALHDMILERE® RR SORRQRWLKNH GHYHC
QRYHO WUHDWPHQ@WO Z R DFRIZIDANH. F W DI®HYHUDO UHFHQW UH
PHWD DQDO\VHV KD WH EW HQ G W EDWWK KB Q § VOXDAQKEDIYW KL Q SR\
UHFRYHU\ DQG GLVWEDOW WD V7EHH® @RWRVAMWHMVWLDBROLSRS
$SR( D OLSLG WU IXELSRUW SHRRSRUVWIEQDWV IBIQ HWLF ULVN Il
GHPHQWLD DQG RWW HYHQGXUHRIGHIH QU-DUD: M IDXHHWKB O DOOHO
$SR( SOD\V D VL J®D MWK FDSRDW K R OHQLHAAL Y WRI R@H YSWRIGVHLIAHX@® D U O\
$O]KHLPHUYV GLYHDONVKH W VOW X RROGRE WF EHHNG FRIQF GOWLY HO\ H
FRQIRXQGLQJ IDFW RWWHK B YH VDD FRIGRE K W L BVQ CHVISHH H W D
DQDO\VLY HYDOXDWLQJ FRIJQLWLYH DXQWWLRED D\OKH G HOQUR S V!
FRQFOXGHG WKDW QWRWWK B ¥R (D0GE RRVFRIQWW OYHI ISHFW RUPD Q
IROORZLQJ 7%, 3DGJHWW HW DO

BHYHUDO RWKHU VXDA H PIDQWLHY WH. ¥ \D KMASGE W Wi HHHPD QW Q RESB
JHQHV DQG 7%, UHFRYHU\ .XURZVNL \D\@BPFRIOFOHDIMNXEDVHG DX
WR LGHQWLI\ ELFRORIAL FJISSBHA WM QMH® @ WW KS UHQYH WX ¥ OADLP S O |
FOLQLFDO RXWF@®B HDAWDN WRHSWHE, B R H\G ISGWHIQ WOQDRDXON UHOD W
UHFRYHU\ DIWHU TH,Q WK HLHG VIH)XQBDLLIFOY R QLYIROW W G LD WZR E
SURFHVVHV UHVBRQQY HWER QQHAMI0 OOHPPW W RU\ UHVSRQVH D
PHWDEROLVP DQG QHXURFRJQLWLYHHD®S PEHXWD Y E R U@ OWU RDH
EHKDYLRU 7KH\ FRKE WXGHGRW K B MHEYRIPUW KLHP KOIDFOLVPJ SURF
IROORZLQJ 7%, Z KSLRAKWDQVE H Q X Q G HWDW WD BR PS OMK HE XRYGRIJ L
SURFHVVHV LPSRRWDIQW. YWRR Z%WN U HRWK® U UHYLHZ RI WKH UH
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EHWZHHQ JHQHWLF YDULDWLRQV D®GWRXWXR P AM O WOIDU7 %9,Ql
ORFDWLRQ Rl QRQ $S®RK \BIRDPIAG R UBXFRPRVIBA 3VR ERSDVVRELDW
YDULDWLRQ LQ JOREWDICF @HYA R B X IPRKOUD 6 R KOWFRWHUHG LQW
W\SHV WKRVH DR EBLRORGHEHED MQHBEMRISYUHR WHJIXODWR U\ I XQFV
QHXURSV\FKLDW WUFREBYHOHUDMU MWL DD R1 SROSPRUSKLVPV
DVVRFLDWHG ZLWR V% X G HISR WKHGVGVRXR & UM BXUDADWAHR S K L |
IDFWRU WR EH VLDWHIG FZLQWKOR ROIQAXIMIQ R Q N.I) FHIWG B QF H 7K
LQYHVWLJIDWRUVR QB WHIGY WKW 8 RRW H) I0Q R WOS W RHWHS RUW T
FRQFXVVLRQ SULRNQWRVERHEOWNVDHQID EROEORVRHAY GXUDH ZR
WKLV ILHOXG Q®LMXVWWEHYV FOHDWL QX DMQRKPALXU IS WRMXHER. PILVE X D
DSSURDFKHV WR UHVHDUFK ZLOO G-V W D/QGQ QUL RD QWVINP B
UHODWHG WR 7%,

$FFHVV WR &DUH DQG 'LVSDULWLHYV LR28WFRPHY 7UHDWPHC

'KLOH LW LV DSSBUHDWHN KOIME RVEKWRFDBWRGVZDWHK GLII
LQ 7%, LQFLGHQFH)GSVUHYHQWD\W VRIXGR MAK HQRBOWREZIDS RI 7%
FULWLFDO WR GHK\DHV PRRWRU YV IPRBGRZ DXMIFRWP BRQJ W

7ZR LPSRUWDQW IDFWRUV UDFH DQG ILLQVRKX®WW E 8 OHNV\DW/XK
EH DVVRFLDWHG 2L W B WH\WZ HRIUUUWHRWWKIHED OR &/ORVA. K © WW HRD W P H Q
VWXG\ Rl GLVFRMWIRIGH/RRMMDWL PRBOMWULBIWW\RZLWHYHUH 7%
1DWLRQDO 7UDXPWD IRWB U6 &N GIDUWDW++LV SRXOQE HQG EOD
SDWLHQWYV ZHUH GLIFK DU NH® WR RKLEGHK W D VOLHR'G! &V KBIGZ HUH Q|
ZKLWHV OHDJKHWHMKD® VWXG\ MKHIHPBLR® G HWHIUDW RO (
ZKHUH XQLIRUP LQVEWDHGIHF BRWHU[DYKMWH® J, @ KOHWND¥XPG GDWD
UDFLDO HWKQLF JBREXS VMU CREAMXMD WHIUHPWLR/I\ IMFRUH 7%
DQG DVVRFLDWHG LIDIMMUL BB MXR/ZMIYGHIU RAD K B QOR XIQBMK UD Q FH
QRQ ZKLWH SDWLHQWYV ZHUH  SHWHKDEL @HVDWLLRNH O\KW R E K
6KDIL HW DO DO$VHP R®/IDUHWWDMXARPE DQGOIRQ LQVXUHG
UDFH 7KH\ IRXQG WKPM §D ¥ KXEW GDBGD HWIVD Q VN XK DR HEG! VB R
UHKDELOLWDWLR® MAKD,@ IWDHAXRNH @ ZIKQ \DXOUD B WHK G RFYLHWLHV ZL
LQVXUDQFH ZHUH ®HWRK D UNHG \VWRRLBIHL DE/XQHED IKLLRDHW +D L G

IRXQG VLPLODUGUE Y XNOKDW FIR Q EPDRDRAHU IDRDE XQLQV XUH
KDYH ZRUVH RXWFRPHWW EWWVLDQ ¥ X LIR@J GARD K N FPRRUDMW YW Z L W |
DIWHU WUDXPD WKDQ UDFH HWKQLFLW\

OFAXLVWLRQ HW DG WKH HQS B &H JDUWLSRRQY WL @ X WHKFDRWH W |
XQLQVXUHG ZHUHY®HY V %,L SHREKMERKBRE SKIVG ®RYIHY ZHUH PF
WR GLH LQ QV KD BRAMSUOW BVHRYV K HO G B YAF K I© I EH WKW QWW. RR VH Z L WK
SULYDWH LQVXWDXQEFHRI, ® RUKLWKDQHIJLVWEDWEH@WWKH 1DWLI
'DWD %DQN GXULQJ E\tUD F H HWKOQBHIQE\L QD LIRGI GV GH RXWFRP
DVVHVVHG ,Q D VWWG\ Rl SHHBR®WHMHDEWE DQAMSBRWF HWKQLF
LQVXUDQFH VWDWXW RO RQM X UW K HHDHWHNY HZRIUGLYEKDUJH WR
UHKDELOILWDWLRYQ DD ARWHR OO IBMHDRUNVILIDY 1% XGQLEN HW D
VWXG\ RI DOPRVW QV G& BJQYRWHURLWK FNH®QG FROOHDJX

IRXQG HYLGHQBMHVXKDM FKLH B OMWERH ADWSROUW BHW@HH Q UDFH +
DQG PRUWDOLW\ SQQUKDWHWWXDQ \DAZM UHZIIRKX QR WROK Y LV LW V
7%, FOLQLF QHXUWRIWRLR QU HDKDE REY KH W SOLY/LLAV Y KWW B @R WK \
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H[FHSWLRQ WR WKBWS BWWSBQQ FE M HRHHWDIY KIDBORMRUMLY LWV \
+LVSDQLF ZKLWH YHWNXDQ/W 6QPRON RGW ER PIHVYHRYFHRWOORZ X
UDFH HWKQLFL\W\SKEYCH. DIOVR BB Q UR XBAMEULOOD BRGUN HW D
%RZPDQ HW DO *DBHBWLQ CHW LDUDOGL HBF DO 6KDIL

BWDXGHQPD\HU HW DO

BWXGLHV Rl RWK B KW DIFI\WWHRFUW A& DRAXWRIE & P B WU B BHQA\L A XD O
VWXG\ GHVFULEHG UKV DRUKHBD WKHEXYHMSBBDWOLDF ,Q DGGLWLF
JHQHUDOL]HG ILQGD GV X.DW R OAFHVYL O REDL G WDHRHHYGS BD J H
DSSURSULDWH DQGIORIQFHW HWR KK RBIWWEUW KB WVSDMIL HQWV H
WUDQVSRUWDW LR QHEDUE HY UAK WARK WIRLOFIDW K G 7IXKFRAHV ED U UL H U \
DPSOLI\ WKH K HEHWK iGH § SIDULD D G %D BD.O RW W XTEXHUD P R X (
SVDIHW\ QHW E X WD&/H @G HRL KHRY PIMAD K B LFIDR SRVGVE K@ IRQV X UH G
FKDUJHV WKDW ZHUBORRK HDMG ED FNROHVEHWZRD D IDKOFAR 7%, RXW I
%DNKVKHVKLDQ BRVEXQ GHQ KRY S LRFOWNVDIODLGV U UBDDWANUD QG PF
FRPSOLFDWLRQV WHKD IV K RA H) B MEWKWBRREXWW |LQ DDV @YX WKH OL
SUHYDOHQFH RI 7%, ADRR®BHULFHIQV VGG BHRLWBY .LV IRXQG |
VLIJQLILFDQW WKUHH ZD\ LQWH UD FRGL R QHD AR & JUBIVKHD WO\R YZHKLL
EDVHG RQ LQGLYIREXDQV I XEVRMRVEEBMQ KHIRHU%S UHY PHQ ROC
$IULFDQ $PHULRPD QY G QRKRYIHWMZKLWHY LQ SRYHUW\

7KRVH VWXGLHV VX,JDHFFWVW KB R/ FSORVBLLAY K X @ G 2ZW RFE H
DVVRFLDWHG ZLWK UDFH HWKQLFLRQRIPQ¥XWWDDW M \VF RP/LH 6 BV H
IDFWRU LQ LGL ORMULWHHF RXW F R PHHIWHIQW £ %H PBIY VN Q WV WU J
UHOHYDQW 7%, UIHVERSFOWRWVRIQY WKRYEWBRWLBOHY WR DGGU
VA\VWHPDWLF LQHNKWXIDMWL RD\LDI IHFRH.BRQ O WNWFRREY 6KDIL

DUH ZDUUDQWHG

(0(5*,1* (9,'(1&( 21 1$785%/ +,6725< 2) 0,/' 7%,

'KLOH FRQVLGHUDEBHQUFRG G XFW HK®JIOR V7V R IWK GDD G
SURJQRVLV RIIHUHGPD P HAR QWL Q& HFBWFRIEHDRRP S@PHWLPHYV
FRQWURYHUVLDOLMNRDM YWD W W KYFHBIORQ PRADNL GBQIWHU RE\
ORQJLWXGLQDO VW)XQGWHKY W& I IVQFMIE RGREHFHVLRQGBXWUDWLRQ
ZLOO UHYHDO QHZ LQIRUPDWLRQ D EREW RERRN K PVAKIHQ & VA ¥ K\FDWF
P7%,

7UDQVIRUPLQJ 5HVEHO UBR DMHGE B LLAYL R, QDMXRD WLFS$ 8%.UD L Q
7%, LV D SURVSHRW IORD JR YOS L DHIMWREE\V R U Y DWW IOR@OS DW L H ¢
SUHVHQWLQJ WR FHEWHOYV WHKDRRDMERWWWW KXQEIXHMWHGWKH 1T
,QVWLWXWH RQ 1HXURQG JAW D RN HXMVIMH GS B R WH AW QU H F Ut D
ZKR ZHUH HYDOXDWHG LQ DQ HPHUJH QR MXHUS DDUQ\GP K QD @&/ I LPDK
LQGLFDWLRQ WR G HVTRRRHUD FRP SXWBMD QV I8N DDWPISYWH LV SUH
FRPSRVHG RI SHUVRQV ZLWK P7%, KWRZBI\Y WY MKV \XLO/0 L\DS KDFX
,PSRUWDQWO\ R UARIQR\SIHREAL ¥ Z\HIDRAKBIDE RWHID BROOHBWHG L G
VFDQV DGYDQFHG LPDJLQJ VXFK DV PDHQRRG FEUR YV KRIPPOLPAHD L
LQGLFHV RI SUHPRWENG b &D BOHEWBREBRSVRXMVK PRUH WKDQ  F
DVVHVVPHQWYVY )R WOMRZHXBSRIQWXHFWHEIDWKY ZHRARYWKRY DQG
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SRVW LQMXU\ 7KH UHVHDUFK SURJRD P DOVRGIOD FBRIES \Z LMWK
LQMXU\

7KH &KURQLF (I1HFRMD/ &R QHRKWWR WXPD X& (L1\NBK HZ® . @1 V W DYEL®D D
IHGHUDO FRR S HUDNWSRQ G LQH HP R QWKK $LDWLLR® B O D6 VRID WP S L
SUHYHQWLRQ GLPHQRVRYV VBQELWH HPIWRABHUNM QQ & I8WK 7%, 7K
FHQWHUSLHFH RIFSQ® HY DORXQJ UL PO®LYWRGREWNUYDMGE RR D
LQ NQRZOHGJH DER XM ZRW L\RHU YUHIET L IUIB\W GR® CQGXREQJ JUH
DQG H[SHULHQFHG P D% ,F RDW B F/WHGE HDE® @ R PIHF WIQR. Y HU VLWL
9$ PHGLFDO FHQWHUV DQG PLOLXGDIM RYHDIWPAKQW JI D RDOL k
XQGHUVWDQG W KRIQD VAKRFR QML R Q ¥ FRBVH RH @H %D WA XUGLVRUG
FRPPRQ FRPRUELGLVBVNNKRQRDDF®IO RHPRIRORBILFXWHH DXWRC
G\WIXQFWLRQ DQG VEB8AMBUWLVRURBMUDQDOYBXWLEXODU G\VIX
PRYHPHQW SDLQ EKDFK ERROXIBH ARRIQQ &R F HLIDGIGGQMR UG H
ZLOO FROOHFW GDWD DQG FRQG X FAV IDH/QDOUF KRDORZL K & SLO0QNV

7KH 1DWLRQDO &R G QWR EDD\M LRQOK D@/ WK HH ¥ WO EXOVL VY KRIQ
$VVHVVPHQW 5HVHDQ F&$B Q G& REWVARIVMKLHK B DWRX WU\ ® GKLWW R U\ F
DQG QHXURELROR JLGFI] FHRERFVBWRRDADIRABQ OIWR. DWH VSRUWYV D
PLOLWDU\ DFDGHP\ FDGHWV 7KH &$ 5 LOIRQAROWNY X P W\ QW H QL
DSSUR[LPDWHO\ D ®MWK\D HZL KWK DAKEH BJRD O RI DADVBMFLSD QW V
H[SHULHQFH FRQF X¥W. RII/X KKHSURMD WD ERPOXGWVY.RQ IURP
FDPSXVHV DFURVV WKH FRXQWU\ 7K HF&PHROR@WRW VDL K P LKDLF
FRUH ZKLFK LV L @DMVXWIDIO W LW RMHR | FKRRZF X VWWWSL\VRRPPDQLIHV
HYROYH RYHU WLPH UBYBDWKHK BRYBWEKGEFKXWREGRORJI\ RI FR
DQG UHSHWLWLYH KHDGH R$B F WRHY'S RUMWKHPQIOHBOVR SURYLG
IUDPHZRUN IRU D IXWXUH ORQJLW XGWXBOL QWX G P WE&DMVEHL D Q
HITHFWV Rl FRQF XWLLYRIQKDIQG UASBMW H[SRVXUH

(DFK RI WKHVH VW/IX@IL HRW LK/DVHF B RERIVMWHRB | BDHRSOIHHIURP
EURDG DUUD\ RI LPPOLQLFBOR ®RIGWDY DAKRZRERDFROOHFWHG
LV GHVLJQHG WR WHDDPERXUWK HR Q D MAR WHRU\HDYH/U PRK W K U H H
IRFXV RQ GLIIHUMRDV MRKRIMH/G § BUBDXPOLPIQNWMH® ,75$&. 79
SRVW YHWHUD @Y BDHUS \HH BRVFIG RERI ERPEPMD D QG R %, &(
DQG VWXGHQWYV HEBJDSRGW\D FIR OWWBQWDED G HP LHH\NO & $5 (
&RQVRUWLXP *LYHBRK®YK B FEAUHHDLG/AMWID G BMK I JD®MAXG DG \L WL E
UHDVRQDEOH WR WMLSKWW WKW R/ \@ G BRRON H V WHDQWRLHRWQRD P 7%,
HPHUJH IURP WKHVWLAMOB®IH W K6 RED P RRHUHEL RRPIDRIQIH UV RI W
HITHFWV Rl 7%, FRXQW EGYD® ERBRYOHVRM UG L DDEALICRGW LI WKH\
ZHUH VHQVLWLY HX Y RWELRW I & YHU LHHEAY \DWQ RS WKXA\OQUHHU PEQ VH T X H

(67$%/,6+,1* $ 7%, ',$*126,6

‘KLOH WKH SUHY LRX\GLH&HIF\UQ B BFED W RRWQ KRl IEG IR VWU NLH U
FDQ FRQILUP WKW GORDJIRNIMVHRI L7TBGWUWLBW VKB LSUHF\D O LQW
VHOI UHSRUW XV IHHQDR YDPPHEBERE G WRRGW\EBQE08WEKIRU GH\
FRPSUHKHQVLYH OLHH/RVXH KLWR/ R%Y IRDIOL Y WNHFAHZLWRH VFUHH:
LQVWUXPHQWYV X\WMGDW RF BWRWH RW FSIR\VQW RBIOY BULWXW LD DQG F
GHILQLWLRQV WKH OLPLWDWLRQM®LRIL AMX® &XDIUHOML\D RS PR B
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UROH RI QHXURLPDQLGDWQRHGWR VAW KRKIDSRWHQWILDO® GLVFX!
VSHFLILFDOO\ XVHGGH WXIHGCH) WHR IRUWRWKW HCU VIDELDLWLRQ IRU |
7%,

BFUHHQLQJ

$ QXPEHU RI VFUHMYLRD YLH) EW H ® PGIHDB IR VRISH/EL VR FSIMWWHRY/F
5HO\LQJ RQ PHGLFDO UHFRUGV LV RMXHQ H\D DX HLGD REDRDURE E
RFFDVLRQDOO\ HYHQ PRUH VHYHUMDUDMXQUWHW BPUHEOWL\QR 12
SV\FKRPHWULFV ©ODY KHGHHQ JHVESMEU L JDQ DG/ MM®RA QN D O
6FKQHLGHU HW DOO 7HDQGR HHSWRHZ HWKDWL. QJOH LWHP VF
WHQGLQJ WR/ EH OWKIHEOHIMWQ G XQQYNHO®PRAEFE BISWXOQH DOO 7%

7KH SULPDU\ PHW® R GRIR bl [\SRWEK G L WIRNG KBS TR\ IDFQ W KUHH @ |
LQMXU\ LV WKH @RQEWDWL RE X WHIO X DWHRIX VHO $®Q\ P7%,V DUF
HYDOXDWHG DW WIMXWLRW RQ FXQUIRHH® B XDULK W ESLFDR O\ VF UH
UHWURDFWLYHO\ XROWKLW K4UBUQ H D MEXD Y 98FBHHQ % FBZDE HW
DO D IRXU LWHF WHSNVHOUMHOWRBIASLFHWAHP ENUV XSRQ UH
GHSOR\PHQW DV SIHDQW. RH KHREW K HKF 79H QLFQUH HEHQI$SWRR O |
PRGLILHG YHUVLR® @G \@ KW HHJIH@W BoWPWL Q 9,9 MW\ &H QWeH 7 K H
VFUHHQLQJ WRROOWRE® WRP $KE HYHLGH HRU IEVH RQ@J VRIHH U O\ L (
LQ LGHOQWLINLQLWNMWRHURDRYLDW D 7% RVBEWLYH VEUHHQ LV IRO
PRUH FRPSUHKHR@LYH HYDOXPMWDS$&( WDGDWHHBVFULEHG L(
GHWDLO EHORZ

OLOLWDU\ $FXWH &RQFXVVLRQ (YDOXDWLRQ

,Q WKH ILHOG WK B%&{G LFPHELD W SBK LSRNV IOQY MPRDOR :
DQ HYHQW WKDW GLUGW R BYZW B HVXWHYBMHIQ FLAR/I GXWLWR P 7%
'9%, & 7KH PRV RMK BIRTB@&Y  DUFH WKRH FRIDILQRVLV RI P
DQG WR SURYLGH WK G\ WHUED \XWH QGBI H VWWPHEW G L [&R Q F X V'
OF&UHD HW DO HXURRRJIMARULY H) &H | LFDLQ/ E H7XWHE@S E\ PHGL
FRUSVPHQ DQG FDQZEWKL®PL @ L QWWHIMIERD W N\DRUE DMWKD WR VX S
EH\RQG WKH DFXWHH@MXHWSHY LFERJIJQLMH YRXGRPDLQV WHVW
RULHQWDWLRQ LPRBAEHDWH IPMPRQ \(DRY & DECHKMHIHE QUZHERIDGOL W\ |
WKH 0$&( LQGLFDM W RVIKEDWMLVD LX/LHARO/ZAKRY KB B WKE WDLQH G
IURP FRQWUROV DQG WKDW LW DREXQUW R HOWS U B B& B WY MWK HD (
DGPLQLVWHUHG PRIRNW KOQM X UKR K VI Y WU DEXAY WSV O R ZH U
DQG LW LV QRW FRQURGEFRDEGXWROEM RI&ROGUHQ HW

7KH 0$&( IRUP FREVULVYMPAWRROV VHH $SSHQGLJ[ *

€ &RQFXVVLRQ VFUWH@HQBULYWORGQHM WKH QW@ NDXUG MW FHWL
WKH VHUYLFH PHPERENR U YD EOW QH\WQ \D QW& \ E K HRW KHYUH @ K
ZDV D EORZ RU MPQW WRUW KB LKGHIDREX Y \RW IERR@W BLEFRRXWD 1@
DOWHUDWLRQ RI FRQVFLRXVQHVV FOXG B R VIVOWW DK P D W |
FRQFXVVLRQ VFUHHWQL @J D\PHS \B RAVHEHGLYB G FLUHR DU G L
PHGLFDO KLVWR UV VHRO® WKHH® GIRF K RHYF/H.RUD L[ L 8 WS UD C
RWKHU EHKDYLRUDQO MMHDOMNKD DX Q RHALRD MQVEZ MUY ¥ LW P |
KDYLQJ ERWK D 3W®RZKR D G/ REIW @R F B QWH.IRXW QRI@ \R R U

Copyright National Academy of Sciences. All rights reserved.



Evaluation of the Disability Determination Process for Traumatic Brain Injury in Veterans

36 TRAUMATIC BRAIN INJURY IN VETERANS

PHPRU\ ~ WKH HYDW® XDW R UVKRIQRWLIQKXH S RQY WLKRHQM[RP 0$ &
VXPPDU\ WKH HY DIOHK I WPRSW B R Y LAHZH/F WOR M W P PDUNV
VIPSWRPV’ RU QR V\POSWRWWR U DIOH R YWY LKH.ZAW W 6 H UIAHHVG
DQG PDUNV 3SRVLWLYH" RU *QHJDWLYH ~

€ &RJQLWLYH H[DP DVVLJQV VFRUHV MR & RUALH@WDDIW RRQ
GHOD\HG UHF D OHD WRKMWD DFHRSARMWD R0 B BR UGS RUWHG DW
RI WKH 0$&( IRUP

€ THXURORJLF H[DHPH FKHNOAXW OFY VGG ¥ RWWGJ HIQQIGVKQ D Q13J L
SURQDWRU GULIWXDBOH) ZHPDNW R V VKD Q EDFRPASHD U QW LI
QRUPDO RU DEQRUPDR G XBAM WIHMEBRIOQNIHDO XDWRU LQGL
DQ RYHUDOO UHVSRQVH RI 3QRUPDO" RU *DEQRUPDO

€ 9HVWLEXODU RFXIODIU PFW R UNHNWHVHPERW REFDA HVAPLRRHANV K\
SXUVXLWV VDFFDGHMWLERQDHUIFQENX BB IORWLBQG
VHQVLWLYLW\ 7EWWHIYXTFQX-DAN W R BARKILWL & H W VG HL I HW K GBID
RYHUO\ V\PSWRPDWLYL B H W LW WOQBIBXIVERWH V FIRR HIW W |
VHFWLRQ DV :*DEQRUPDO ~ 2QRUPDO ~ RU *GHIHUUHG

7KH %ULHI 7TUDXPDWLF %UDLQ ,QMXU\ 6FUHHQ

7KH %7%,6 LV D RQMNGSHH E FIMSHXIHDY W [ER Q\KOH. UdH%6 G8H WIRJ Q H ¢
VFUHHQ IRU 7%, EBUMHUY%F& PHP 6FKZDE, WVWEWMILQV ZLWK D IF
TXHVWLRQV DERXWLEFD/VD B & ERHSIIRD RHKQIWS K HVFW B UQ R Y NWD U V
DUH IROORZHG E\ WM GXWR W GRI@QWEHHSRRYLEOH RH ILUVW
WKRVH DVNV DERXW LDYGAGL GMX UQ B \GCMSIG RER{8W LRIGARDWLQJ
YHKLFXODU EXOQHDN ADMOH/I RJY @ MR VK H® MXBIVAMLRQ DVNV DE
QHXURORJLF IHDWXGHY JRD T %D OMIRXDNWHR @ \D QG PRYWFRI FRQ
WKDW UHVXOWHGEQWIRPH® M X WKH STBHY TRV WXRGWLR@R LQFO
FDWHJRULHV 3KDYLQJ VIPSWRPV RI ARIMXWWVL E R LEFKVD WH DQURGN
WKH GHILQLWLRQ RIQF®% X GMIGR WHR ZHIRFULLGHV LRDWRKIHW KGH L Q M X L
FOLQLFLDQV 7KH M QDOLGHHWWLL REWIRAS/HB QIG FSVREEOHPYV WKD
WKRXJKW WR EH SRYNVWEOD EWDRFLDMEUAHQHBRQPXVNVYW WDNH
PLQXWHV WR FRPSOHWH WKH %7 %X 9 H BIOWN KB OL QYW IUKZP IR
WKDW VHQVLWLXLWA ZBMUWBRRUW RIWOHG VERML QW WLV SHFLILFL)
DFFHSWDEOH %HODQJHU HW DO

&OLQLFDO &ULWHULD DQG &DVH '"HILQLWLRQV

&OLQLFDO FULW HUWFIHDWR RDLGH FIEL@DIRY WAKIR SABRIFVILRU
UHVXOWYV WKDW LQGLFDWH WKH SUMKH GPH RV LD QFIDVARIQVR | E
GLDJQRVWLF FDWHJRULHV &OLQLPLWD GBWRYHGGLD$SGRRISYV VDRV
DQG SUHGLFW SURWQLRWIW D & B VIH \GHDEXQIRM WA S HHF BLWHULD XVH
LOOQHVV DQG WKH\ ZRUN ZHOO IRQJILODWKRORY\IRW XBGFK W
FDQ EH REVHUYHG &DVH GHILQLWLR®Q\RIWHQL Y HRLVW K W VHE
LGHQWLI\ SDWLHQWYV ZLWK DQ LOOQHVV FRUUHFWO\

1XPHURXV RUJDQL]DWBRGVFRD ¥HGGE HYBD & LUKQ & @R AQ UQ
GHWHUPLQLQJ WKHY BUDWQ RV LA%D Q' B WKH $P BDYIFDQ 3V\FKL

Copyright National Academy of Sciences. All rights reserved.



Evaluation of the Disability Determination Process for Traumatic Brain Injury in Veterans

DIAGNOSIS AND ASSESSMENT DRAUMATIC BRAIN INJURY 37

% 2 ;
%QULHI 7TUDXPDWLF %UDLQ ,QMXU\ 6FUHHQ [%7%,6
'"HIHQVH DQG 9HWHUDQV %UDLQ ,QMXU\ &HDORVWH '9%,& 7%,

'LG \RX KDYH DQ\ LQMXU\ LHV GXULQJ \RRIUWKHISIRFO®RDMQ JURP L
FKHFN DOO WKDW DSSO\
$ JUDJPHQW
% %XOOHW
& 9HKLFXODU DQ\ W\SH Rl YHKLFOH LQFOXGLQJ DLUSOD|QH
' )DOO
( %ODVW ,PSURYLVHG ([SORVLYH 'HYLFBDQRFRIHWH SURISE DG H GHW
) 2WKHU VSHFLI\ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

'LG DQ\ LQMXU\ UHFHLYHG ZKLOH \RX ZHRIHWEKHSS CRROB B ZUIPVM X O W L
FKHEN DOO WKDW DSSO\

$ %HLQJ GD]JHG FRQIXVHG RU 3VHHLQJRIWRY\WVHHWN FULERHUMHDP H
SRVLWLYH 7%, VFUHHQ

% 1RW UHPHPEHULQJ WKH LQMXU\
& /RVLQJ FRQVFLRXVQHVV NQRFNHG RXW IRU OHVV WKD|Q D PLQ>
' JRVLQJ FRQVFLRXVQHVV IRU * PLQXWHYV

( /RVLQJ FRQVFLRXVQHVV IRU ORQJHU WKDQ PLQXWHV
) +DYLQJ DQ\ VIPSWRPV Rl FRQFXVVLRQ DIWHUZDUG

NOTE: Confirm F and G through clinical interview (such as headache, dizziness, irritability,
etc.)

* +HDG LQMXU\
+ 1RQH RI WKH DERYH

$UH \RX FXUUHQWO\ H[SHULHQFLQJ DQ\ RIKWWH RROORKRLZY K P 5URE
UHODWHG WR D SRVVLEOH KHDG LQMXU\ RU FRQFXVVLRQ"
FKHEN DOO WKDW DSSO\

$ +HDGDFKHYV

% 'L]JLQHVV

& OHPRU\ SUREOHPYV

' %DODQFH SUREOHPYV

( 5LQJLQJ LQ WKH HDUV
) ,UULWDELOLW\

* BOHHS SUREOHPV

+ 2WKHU VSHFLI\
6285&( 6FKZDE HW DO
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$VVRFLDWLRQ VHKHS SEGH® G QF @ X GH FRLPAFOWQL QU LAKH BK |
WR FRQVLGHU WWKRQ YODHH SULWHBLOM 18 GKBIUVHMDWLPRGHUDW
VHYHUH 7%, LV FRRGLIYWE @OROVCGHIBEERU WIHRX WKIBDWY RPLQXWF
SRVWWUDXPDWLF DPQHVLD ODVWLQNKHRQQIHWIRAKBRQPDGORDDE®
WKDQ ZLWK RU ZLWKRXW DEQRUPDO LPDJLQJ

'"HSDUWPHQW RI 9HWHUDQV $I1IDLUV DQG '"HSDUWPHQW RI "HIH

P7%, GLDJQRVWLF PURBWHHUWLYID WD | QY RIKREG B WH RII WK HR G RP
IRXU IDFWRUV QWX RBRR IFRREM FLIR XORH DY Q SR VY I/ WDUDX RADKML * O D V
&RPD 6FDOH VFRURKNP SWVRR® KK EKFVNHOR V WQDRML R Q PRH WMRREVH 7KH
'R' GHYHORSHG D WMREW W HQIXQIGHDAH BHQW URWERKRQFXYNMLRQ DQ
9% 7KHVH FOARH) UKD G HOUDAHWLDWW P@ 5GW LW RRIDVR DN L Q J
WR SUHVFULEH D VWH @G D UGRFKIL ¥ CRY HVRLE HF D@QWHRDEKBHILQJ VFL
ZKLFK VKRXOG EH UGLOQHPWWW HR) 05 BWRBDIFXKLWR G HWHUPLQDW

7KH 9% DOVR SURRQEHRUW GRWUQF I Qter7edonak VLQJ WKH
Classification of Diseases, TénRevision, Clinical Modification , &' &0 VHH $SSHQGL][
+ 7R HQVXUH WKH PRVW DFFXUDW HWXHG GIRFXPRSUN. D WIHR Q HI'R
HQFRXQWHUV PXVWKHOHD ZDV \DWDRARAX LRI XFR @ RFILEM X Q\ EDVHG
VWDWXV RI WKW LPHWRIHIQWM R WA\ \U RMEKW KOHR 8 X URO WIRRQY RUR XV QH
GRFXPHQWDWLRQ GRHWGERW PRI VRIWERHIY DLR XQYBWFLILHG
FRQVFLRXVQHVV PV RZBEXHS FRIGHGV KRWE®E8 ¥ HTPRHEHDE IRU7 %, X\
VIPSWRP FRGH V @ HWXH I$®PWHHHQQWNY$SFKLHI VIPSWRPYV

$PHULFDQ 3V\FKLDWULF $VVRFLDWLRQ

7KH ILIWK H @liaghbsticand Statisical Manuaf Mental Disoders (DSM-5)
DGGUHVVHYV 7%, DQ@ONIUWN QHXXHRG N MARIRVWK '6RY VQHMXOPRFRJQLW
GLVRUGKIWWV60 UHT XL UKV D WUL W DRIQIRWH@HXRIRM RUQRW PY. B G
GLVRUGHUV UHVX&XW V@ JLIQREPXD HRAYL VMY LY KODOWM WKW IRU PDM
QHXURFRJQLWDYQIE GUKHRQY G/HKWD W RW KOHTU%N, LDQIBYWE D QWWKH QH XU
GLVRUGHU SUHVHQWHG WKEPPIBWH O RMON B\KPIIWHFRYHU\ RI FRQV
DQG WKDW LW BHNWHYVBRVSDODVAMWKHSHULRG $33%

7%, LV GHILQHG LDQWIKmRHS bW V\R WKHH KBIQ GVRYV RWHB 8L/
PRYHPHQW RU GLVETUDEKWPHOWK RQ WHKRIUVRROI® RZILWMKHRIQOORZ

ORVV Rl FRQVFLRXVQHVYV

SRVWWUDXPDWLF DPQHVLD

GLVRULHQWDWLRQ DQG FRQIXVLRQ DQG

QHXURORJLF VLIJQYQH GHRRQWRLE Y RN HMXIUVHR]®HH
PDUNHG ZRUVHQLQJ RIIXD 5 GH M RUWGELEX YWAA XCDQOR MLAH@® > O |
VPHOO@ KHPLSDUHVLYV

ah db db b

&OLQLFLDQV XVH WKH '60 WR GLDJ&HEYVRQ@RU\G HWGNMRIN HVYWWFLRRK B R G KB
EHHQ XSGDWH®HHYHQBB LW ZDV IDQGW WHYHDVHWLYRHG E\ WKH $PHULFC
$VVRFLDWLRQ

6HH FULWHULD IRQHX PR MRID RW LAMEMGE MVRBBGHU LQ WK
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DSM-5 GLVWLQJXLVKHY PDMRU YHUVXV PYXOGHDHXURIFRJIQLW
VHYHUH YHUVXV PRGHVW FRJIJQLWLRMVGEHA®HQHRIURPUWRKIP BQF
RU PRUH RI WKH IRB GRAILIQNR FQRIPVRIDH XDWL WRIP Q XOGMRMPIQ L QJ D Q
PHPRU\ ODQJXDJH SHUFHSWXDO PRWKRIW ®Q\GNVVYRFMDLMR G REIMW
DQG PLOG QHXURFRZQHW KHH GULK/HR U Q BW YIME XEHDINHFLNRYZ LINKWVK L\
RU KHU DELOLW)\ VORWEKH LIFMISYHOMALBHOMRIL GDR\Q\QOIEL OOV WD N
PHGLFDWLRQV ,Q \WDWIR & IQHRAUGRHR J @ KIH B BRI\ MEH UW K W K F
DFWLYLWLHV RI GDLO\ OLYLQJ

DSM-5 GHVFULEHV D 7@J WRLY MKLHAVL QILDMLGIROO X G M X UN K EK Y AHD ¢
PLOG PRGHUDWH DQG VHYHDS$M-3%Q RMHDN WEKBDW WRKZHYQUW LD C
RI WKH 7%, LV QRWLEG WENYVRIUWE HSWMNX B WYV RIHXKIRFRJIQLWL
DSM-5 LGHQWLILHV BVRU\DRS EUDW K IGD P RJ HV XEEY® D QLY WRXIVH D
WKDW PLJKW LPSHGH UHFRY HWDSVRROOLR/ZL\D WEB & \FPRVFSARR I VAR S W
IXUWKHU VXSSRWRW RDKHR G LU PRVIGL QRN G R BRG RH WWLR AV GD X P D\
LQMXU\ 7KHVH V\PRSMWRPW RKRMED QFHWHQWEKH IROORZLQJ

€ (PRWLRQDO |XQEW/\L RHD VL\ U U XW W/ BV RIQW W HPRIMRLR Q R G
ODELOLW\

SHUVRQDOLW)\ FKDIQRI® VD SDWIKQ KYEWISVFLRRVQHVYV DJJ

3K\WLFDO V\PSWR PWL XHD GREMWHEHS COWHLQW LWRXY DQRVPLD
IHXURORJLF V\PSWRRNO \GHLV WX K DRDISH | IFFIDMM. DO QHUY
2UWKRSHGLF LQMXULHYV

ah db b db

)LQDIS®S VWDWHY WKDW HI[FHISMW 719, FVKHRIRBAFDO FRXU\
LQYROYHV DQ LPSQRXHRARWLYIWKM\GKXDRORBLFLDQG B3QG V
+RZHYHU VRPH LQGLYLGXDOV ZLOOURRQRYHOXHHUE H\RRQHG V \ P15 D\
VXFK DV KHDGDFKHIWV LR ®/ LDXHL FOMIS D QG IMRUHWSHELLAHQFH SRV
VIQGURPH OF,QQHWBWVEBUH LV HDWMSE MEBHVWRWOQUIMH FRQF X
GLVUXSW WKH QHXURORJLF PHFKDQMWP® XQGHUO\LQJ FRJQL\

7KH :RUOG +HDOWK 2UJDQL]DWLRQ DQ& WWIDWDWWREWDO &HQV

7KH :RUOG +HDOWK 2UJD QL]DWhte@tienAIGMtificac SXEOLVKHYV
Classification of Diseases and Rid Health Problems, 10th Revision &' W LV D XVHIX(
WRRO LQ WBHBWLFRODRYIPRD HRG LMY GEHLHRRKIKENOWHGLFDO FDUH |
DPEXODWRU\ DQG BRWRKHID R M IDO/WZAH IPEDBW KRUWEHDWILVF¥W L FV

7KH , &' &GOLQLFIDRNOR&GLILEOWLY SXBOEVOKHEYENWQPHQW
UHFRIQLWLERORILEWYMLWHWR SURWXRQDWHKIUW K I K REXOND WAKIH L&-@L
PRUELGLW\ FRGLQJ &'EDOO\ WXHFIL DRW. R & D OMNEK @ WBWN. \RW W &
&HQWHUV RI| 'LVHDYHY&ZROMWLBRO &  GIBW XWWHSR IQW KHO,R ' LQ
8QLWHG 6WDWHV BGQWKIHWFIOD Q LGFHDIOMPRS HOFFWW.LREDR/LRQ IR U
SXUSRVHV 7KH ,&' LYV DOVR XVHG &/RWHR @H P (31 b @ B VAVH.W\WR
7KH ,&' &0 LV FRRPSDKHOE&LOH WSV QRWAHAHGCE R DWHK W EKH WHUP 3F
LV XVHG WR HPSKDVL]H WKH PRGLILFDWLRQYfV LQWHQW

)LQDOO\ WKHUH DUH PDQ\ PLVFRQARHBWDEGX VD PR¥%\W ¥RP
WKHVH DUH SUHVHQWHG LQ 7DEOH
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7$%/( &RPPRQ OLVFRQFHBWLRRDWREERA®WDLQ ,QMXU\

OLVFRQFHSWLRQ )DFW

6\PSWRPV WKDW DUH QRWQGH¥FRGDIH\G PD\ QRW EH DEOH WR GLVW|

LPPHGLDWHO\ SRVW LOMRRQDUEIHRARYHEXHDWRRFLDWHG ZLWK P7%,

WKH 7%, PHOQWDO VWDWHFGEHXH WWHRHRWKHMOMRIUGHS!L
DFXWH VWUHVV WVRHHFRRP EVWRWOQHRMWLQJ &l
DQG 'LD] $UUDVWLD

BHTXHODH WKDW DUH QRWRBHSRBWI®RG\ EH WHPSRUDULO\ PDVNHG |

LPPHGLDWHO\ SRVW LQMRVVRELD R\ &XWKNVRRO\WUDXPD DQG E\ P

WKH 7%, LPSHGH FRJQLW LYZD DHIFWIMRRLBRIQLWLY
RWKHU FKDQJHYV RQWQRWVKRAHSHBVRQ UHW
FKDOOHQJLQJ VLWXDWLRQV VXFK DV D Ul
VHFRQGDU\ EUDLQ LQMXU\ VXFK DV WKH ¢
VXEGXUDO KHPDWRPD FRXOG UHVXOW LQ
VHTXHODH EHLQJ GHOD\HG *KDMDU

6\PSWRPV IURP P7%, VKRXQOH RDROBHRSOB VHEROHWLOBP7%, TXL
ZLWKLQ PRQWKY PRUH VKRR GIRFQRW (PHUJLQJ UHVHDUFK VXJJH
VIPSWRPVY DUH OLNHO\ GXHSWRWDWERRYRR WERHRFRY PO Z\HWLF )RU H
IDFWRUV RU WR VHFRQ G MUWXIUIRIGMODPPDWLRQ KDV EHHQ IRXQG WI
SRVW LQMXU\ DVQVR KDIWYWEHGH QLWK SHUVLVW
EHKDYLRUDO V\PSWRPV VXFK DV 376" 'HYI
SHSHWLWLYH 7%, RU VXEFRQFXVVLYH EOR
FRPPRQO\ H[SHULHQFHG E\ PLOLWDU\ SHU
HIDFHUEDWH XQGHDQGL QQ S DHDR/RIOWKH OL
RI GHOD\HG RU SHUVLVWHQW V\PSWRPV )

P7%,V VKRXOG DOZD\V EH KH VRFHMWWE RIDWPMDXH LV LQIOXHQFHG E

PLOG VHTXHODH ORUH V HYYFWRIUWHHE B HRAQDGH VISKIBHH VRHIOMLIDW L R@M XR U H

OLNHO\ GXH WR SV\FKRORKDR JIBIFWRUWKH VWUXFWXUH DQG IXQFW.L
EH LGHQWLILHGRRWDIOQQ HFRORIHRDWLQJ 9HH L
HW DO SULRU LQMXULHV RU FRPSUR
H[DFHUEDWH WKH HIIHFWV Rl QHZ LQMXUL
J)LW]JHUDOG PXOWLSOH FRPRUELG FI
LQWHQVLI\ WKH HITHFWV 3XJK HW DO

I1HXURLPDJLQJ

1IHXURLPDJLQJ SO DWROBIQLAVGHQMLINKL R JESDWQ H Q@MW UZDLF U
LOQMXU\ ERWK RBXWBHB VWK UAMHWHEU Y QWMWHQMNVVAPWW RSPV &RP
LPDJLQJ WHFKQLTXHV LQFOXGH &7 VRDKQNOBY GG Q 5, HWUAHDQVL C5W |
ZKR UHTXLUH XUJOQW)WHXYRQMWMLRF@DERPPRERWR WHK® KD VHQ
‘KHQ LPDJLQJ LV FDW®IGFDQ OV KH) 8 DRQXPRAQVRQDR/W7 %7 1&&7 L
SULPDU\ FKRLFH OXWRZHWHDOPDQWKSDMWLEHRWRWIWKRZ HYLGH
LQMXU\ RQ &7 VFDQV DQG 05, KDV EVWHWLYKRZXQRWRL & B QK VIX 5
IRFDO WUDXPDWHN ILRGAW D FBIDIW DIDOH Q H U D W DRBQYHR | LPDJLQJ
FRQWLQXH WR UHYHDO DEQRUPDOLWLHV XQUHFRJQL]HG E\ V\
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&7 ,PDJLQJ

1&&7 LV WKH PRVWQRRWHRRQIRPDRIL\ XV HHE DR/ 1D L WH M W DY@, O
GHWHFWYV WUDXP D KHPRW K G JIH DIFGWXBHWUDQRDO @ QOIXLG FRO
EUDLQ WLVVX®IGVEZBGDR RISDTXH | RKUMLSIQHEOR GLIHMRGDJ  V
‘LQWHUPDUN HW D® FRQVHEWIWH DOG 18 &I CVHR}HDE KEIH WKH L
GLDJQRVWLF LPDJQWY WHWVK DR XVWSH WRFBUDW B WHRUPBYN HW I

7KH HDUO\ GHWHFWPR®Q WRK D[S I § GLHOU RRAK U DISALOEOQ H
GHFRPSUHVVLRQ HWDFKQRD QWE HVOU DORP BEWEHGWWKDMNK D *(
&RPD 6FDOH *&6 WRPRQH RIHMHKWDG K WKRNE LAWK FR6 RI
DPRQJ ZKRP WKH SUHFUYDQ HIF H RM X QSMIWTFGIOWW WOIKWMDOHU HW D C
FOLQLFDO GHFLVIHRQWRQB8WGEWDRIEWVIKQUOQWM GIRW KH DG &7 VF
7\SLFDO SRVW 7%, Q80 XN ®H VX EG X H B DGRKHIFDEDWHKRHRADDWDR P D
SDUHQFK\PDO KHP@RWNXYDRA DQG WUDXPDWLF VXEDU®FKQRLG
VXEGXUDO KHPRWR PP RQ HQWUD P REBRZPD® E\QWXED UDRRK®RLG
KHPRUUKDJH DQG WRDHVQRE\DH ZIKG K K CDODHE RIFHFOFDQV LY H O\

‘KHQ LPDJLQJ LV F®IGQILRFWD Q&KHL D GRIORDI, L RVK RQ DLREW LV
LQLWLDO FKRLFHRFVERA DGFN®QGD JHWR XQ PROMOBEHOIOIHQF\ PH
IDFLOLWLHY PLQHPDQQA MRIEQ D WISBHVOICHFW W IZR @K IIHWURPD J
VXEVWDQFHYVY HJ PHWDOOLF IRUHRMORRGY R B GLDQLGIDIDF \SFOLF
PDMRULW\ RI P7%, SDWLHQWYV ZLOO KPYWHRBPBO 1RXWVW K LM
VXIILFLHQW WR H\SDMEMQMW ERMWKNWDLQHG D 7%,

05,

$OWKRXJK PDQ\ SDWLHQWYV ZLWK P79%, IMIOIDNVKGR HVQ@®R WD
WKH\ GR QRW KDYH WHDWRH.ODAUD GMDBRMKIDNH VXRIHULRU VHQ\
IRU WKH LGHQWLIDBDW DRRQPIOK HP RQWKD/Q 8 Q\P DQG KDV EHHQ
LGHQWLI\ WKHV WM \ZLRVK QRUPDWIEDT VFDQV2 KK WWH SDVW
WKHUH KDV EHHQ 0&,FLRHDO/R DLIQX MK HY VR HQ® DRG WUHDWF
HVSHFLDOO\ LQ SDAWLHHDW X @H V8 IO HBIEB® DHXUQ WRUFDUN HW |
‘KLOH 05, LV FXU UGIIBENO IO WK B YEDRXOVWRQVH W WIRQSHWIRNP D Q
H[SHQVLYH WKDQ &DJIQHZWH PKQ LPXH XD X & OHMDOFQQL @R RI
ZLOO OLNHO\ SOD\ D ODUJHU UROHRLQWVKH GLDJQRVLV DQG F

$GYDQFHG ,PDJLQJ 7THFKQLTXHV

'LDIJQRVLQJ EUDLQHLYHNOXUR Il R % ,D@YAHUA D A\VDIFVE DYH DUFL
UHVHDUFK $GYDQFHBKOQA TXAHD/INVQAFRMD V RDLILRVH "'WHR®YRKW KD
SURJQRVWLF XWILOWKWT % Q SOMRMH RV NDD D O <X 6XEWOH DOV
EUDLQ WUDFWYV RW YIHE HH HXPD WIKZ)DDXZKLL HIG KDRO MY, EHWWHU L
WKH HIWHQW RI HDDO\FKUIFRWWIXVFYWXPHY ,DOHHUDP XYW, KDV

6XEGXUDO KHPDWRWDRRY RIQEMRRG® PER YEHORE WKHELXUD ZKLFK DSSHD!
RU FRQFDYH RSDFLW\ RYHUO\LQJ WKH EUDLQ RQ &7

(SLGXUDO KHPDWRIPD DLAF B P 0D XFLIR QVK IH ELOCRRHGU EMOVEZBIHH @ | WKH VNXOO D
GXUDO PHPEUDQH

,QWUD SDUHQFK\PR@ HK HRBR® WRK DLIHAUMY B H.QH E K/ IDFK BADKHHUH LV EOHHGLQJ Z
SDUHQFK\PD
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SURYLGHG HYLGHQEBQVKQWIDRP FBEQBGUWRXWOHMY HQHD BEHJUHH F
GDPDJH ZLWK WKHVMRRUHWWKRDHQU B QVFIDNGGWR HERIWXK BDQ HW

J)LQDOO\ SRVLWURG@HKAPIBY¥LREDW R PIRUMMRERWHLIXIODIW EUDLQ
PHWDEROLVP DQG PROHFXODU LPDJL@ILHV7LQFDR,QIDQW LHD@WLWY
XQUHPDUNDEOH &7 @&XQ® BNV DED QV XAMRIZHMWH\UR WK HA DQG RW
DGYDQFHG LPDJLQJ WHFKQLTXHYV LQ WHDPQRRWIQJ P7%, UHPDL

ILPLWDWLRQV RI &XWUIHD W K55 KIORDEKBO 'LDJQRVLV
RI OLOG 7UDXPDWLF %UDLQ ,QMXU\

7KH FXUUHQW P HWXRRBWL R IUROA , REL DQUW\S B WAMR FRM B MUWIOH
RI LQMXU\ IURP WKH GMXVURG RKRIZRRLB FPHOL@WWH VIKSWRPV W
LQGLFDWH P7%, IRUH RQEFLIRIXYRWWWY RMWVDDS RULREQRAVLRQ R
6RPH GHILQLWLRQVPPOIGR DL\Y A HDGIHREKWS HRHUFR WHNWYV VXF
UD\ EORRG WHVW)\ BY RI7ODEDH & IRBIKDOMR ¥ DW R IWKH6, 7KH )R
'UXJ $GPLQLVWUDWHLRQHG' $V KHD VRO R Z% QK GLIFWW R Q RRU WQW U D
KHPRUUKDJH RQ D KHDG &7 VFDQ SHWDI EORRG MM F RPERRU
ILEULOODU\ DOGGXELIXRWHQQ@F DUERYHW H WPK B IOD R\G QRWL R P D
EUDLQ WUDXPD LGBQRDLWMRIY Z&GFRHRVMZHRVEWKHEEGSSROHLQV
WKDW DSSHDU LQ WHKHRXWDRRG ¥ [EW KEIOH HGQ MIU KDKHRFFXUUHG
TXDQWLWDWEWIS KRIWPBKRMWHVW % U D LOIGLIFRS B R BKEIDG H Q
LQWHUSUHWDWUBRQ RR QWKLHNV R Q XRFWWRK W HSUD W IDEEWIIMIE U D E O |
QHDU LQIUDUHG VSH¥R GRWAHRSN LI@MBUDFUDQLDO EOHHGL

'"HVSLWH WKRVH ROWLRIQH ON K/ & BRHIMDK RFSAL R IDG HDIDU | L
LGHDO DV WKH\ FDQ SURGXFH ERYWK GDDYHRYRVL VERPH D@ G MY
GLDJQRVLV RI P7%, DUH GHVFULEHG EHORZ

6RPH 3IDWLHQWYV KR ([ HPBHAWRFWH 0%QRW RUWR/KRW 5HS

%HFDXVH P7%, FDQ UHVXOW LQ UHWUW RWKSH PM.PHHRD P Q MXL
SDWLHQWYV PLJK VW RO VEKHDE IOW DA R W) RU W KH U B RWDM XL WKLQ
VHWWLQJ VOHHS @/HSHWLY DAMMIOR/@R UB BRRAGIR VRDGS PDYVGLRQV FDQ
VHUYLFH PHPEHURYOQREH MLQVD ®AR HUMDBMMR/Q BRQ G RIQK/FEY R X/ D P H
FRPSOLFDWLQJ | DFWRUVWHFQUSIFEW MEGWLLEEK $SRDY WL D 7
UHFROOHFWLRQ RI DMKHHG HZLHADKWV Y QD E® FDXQJW P U HIGWED GWKJ RU D
RU E\ SUHH[LVWLQJ ®HPK @WHDF ERPRELADIOR L WKYP7%, $QG W
SDWLHQW JURXSV DG ® DWAK®XWAHWHPRERIEBAMY QMO0 HMAQWY D Q
EXW EH UHOXFWDIRW WHD U HRS FELHW GBIKSUPE QHE FURWMDP 7KXV
FXUUHQW VWDWH%RY GUMIJRRVHEY RYHUORRNHG

$ UHFHQW VWXG\ IRG QRG DM B @/HRVQINW YBH\GKQ WD UFHRIDTFLX] WAV L F

OHHKDQ HW DO 3SDWLHQWYV QYRWDWHIE B RFKREASIMWBIOG\.
RI SDWLHQWYV ZLSAKHKHDGVLQMMRLHEG WY JHXR GG WS DWWPRIQ F X V'
PLVVHG LQ WR SHUBGBQRVHW POMYHV HW HI®D 3RZHOO H\

$QRWKHU GLIILEGODWY % Q RFLIFXIQRIVERW B B HIDS/RIO\W U D X P D
RWKHU LQMXULHV PRUHWVBS SIWBIUDW R LBVHK®IRK\H D & VLHOMX G
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6RPH 3DWLHQWYV :KR ([S8HPBEWRFEW PQ®% ,5HSRWW RWHD YHI8% UD L (
,QMXU\

$ KHDGDFKH IROORYZPQJKDI KEHD G X.H) MpRUDWW U DIXHPWHWGE. PR J U [
KHDGDFKH RU WR @QHEDNURKLIVPAOOD VORHDILVYKHKRAK D@ CCAKMMH U WKH
EULHI ORVV RI FRQYV FRRXWIAW W SSRUIMY RWVFRIPEDNY EDHF I/ lUH V X O
GHK\GUDWLRQ RFFXORFEOGHRBILHQLEFDWY\Q BDRSH % HW@KDUGW

6RPH 3DWLHQWYV :KR 'R 1RW ([SHULHQFH &RQMXV/YL RD Y B W R
%UDLQ ,QMXU\

OXOWLSOH VWXGLHV KDYH IRXQG W WDN\ SIRHVSHMAMM K B VK KBl
SURGXFH LPPHGLDW IF DPQ % HV YW R BVZ K VVWRE P 1B WWDHEWD F KD @V K
WHQVRU LPDJLQJ $WRNHIQQHWO BODWRR\HL AV EQDEBUS SKHUDO E
'ROG HW DO LW ML @ OF IO KBHIVG QW MAU\L QRWPHGLDWH P7
VIPSWRPV GHPR QY WYDOHQFHLRILEDDLQ LQMXU\

7KXV ZKHQ FRQVLGHWLRU WK H. G IMIKLEJE O LW LIF\D @ P\SHRW W D ¢
XQGHUVWDQG WKID QR OBPW®&D WHDD SULRSEWEWQKDHL GBIQFH RI1 D
'KLOH SURVSHFW LR HVHQDDEK® M MRRQIEGVE XQRAVHQW B0Q LR WQM X UL
WV\SLFDOO\ XQGRF)GPWIQIWHGI RUPIDOLB BWHKERGE % RERBIULI D 7Y%
RIWHQ FRQIXVHG ZKWHK DROQBLIVWVRQRIIRA@ASNBVYIRDY DQG HPF
SUREOHPV VXFK DV XP@WH®A VW I$RW 2 EBRUQGRHU H YWD B\D 6 S
HW DO (YHQ ZRHG \P DG HF D ODEBID E 6 B WD JHY MMNSW HR/ R W |
GR QRW UHFHLYH URF®R DQLWH QY IRRDPEBW QLN DTCH®BBIRUH S|
VHOIl UHSRIRWVVRKISDEYWUDXPD LV RDWHRUBDY¥WGE ALH) EERGV Kl HF\OH. MU
VFUHHQLQJ PHWKRG-RZAHYEHQWEKH PRWWFFHRPIPRONEQDFRRQH RU
TXHVWLRQV WR\LBH®WHLY L RBXK/L YW, RWB VE BHHXD GRXIX®WH LQ WK
PRVW VHYHUH RUDUHFMQW H® MXRIWHVIEQ DQG %RJIQHU

7KH SUREOHP RI SBEBDE QW \L ® FDGXDWS\R DW W PhP SVKLDQN RVARF
FKLOGKRRG (YHQ ZKHGEG XOWNIXDOWK K¥HGQUHEM R WIRFPJH ZHU
WR UHSRUW SULRHQMQ R KX WLKHVWLBMWBIH@®EKRQ ERVIIQYROYH
HW DO ,Q JHQHBEOYOPRQWHSWYW HE ORMOBKRRGOHFWHC
KDYLQJ EHHQ RO GHQMXW \\WDKHS WKLDPYHD GRIRKI[HS W BILYHHQFHHIGQ M X U\ Z H
WR LQFUHDWHKRWRGHRILWHPHPEHULQJ DR YROAMRLB O0F.LQDDO
WR UHFRJQL]H WK$WRPVRORHF RX &MRWPHDIR KWL DWW IS WRFHPD Q|
<L DQG 'DPV 21&RQQRU

‘KLOH WKH OLW HYIDGHQUAH SAUKRDW GHHVEXHH OIS $RQ WR B LWKWM E Q |
VFUHHQLQJ RI 7%, D QUK H VAW VOXDMWR BRQFING JENH\DWIOX FFMOX UH G L
XVLQJ YDOLGDWH & KW RRIXP HNOHOVUBYIS BFW &R HVQAIRE IRU D
HYDOXDWLRQ IRU 74 YBIQGHKRIRSWNKERD WILILLFQWHMGY @I Q H U

+HDOWK &DUH 3URIKGVWRR'QDOYRMHDEZQBXMBPWLF %UDLQ ,

*LYHQ WKH FRPSOH[QW IR LHYSHDUQBEH WiBRH DVEGW PLJk
HODSVHG VLQFHXU\K H FEULIDILGR\ON MWD RQGIEHEY WVGRRGED PLOLD U
VWDQGDUG GLDJQRVGWHDE WDRR O V. QE®\KAEX PRODISWH D XMWHUPLQI
EUDLQ LQMXU\ DQG LWV VHYHULW\
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&XUUHQWO\ WKH 9$RNXH TRXHE HFVDRQHS RFR D B LAW V DVRHXIU R O
QHXURVXUJHRQ SK\WMLWWIMW W7 KRHISIVIKA FA.IDIJ @ RNLY VKRXOG
ZLWK WKH VLIJQV DB G b ERSRURPP\O RAWUNXG & XOEM®R UP D OLOK\VLFD
ILQGLQJV RQ H[DPV VXFK DV QHXUR®RILFRY\PFL DRG\GH RN RE
RI FRPPRQ SV\FKRORWLADO WRPW UREMWeH @ G6 MAKHRXW & IEWMKST H S
UHIHU WKH SDWLHQW IRU DGGLW VRHYDDK H Y B OX IRV QRIY UFRRAUR B
QRUPDO LQ DQ LQGL LS KD/OHALD® MRAF XQVLRQV PLIKW QHHC
ZLWK D SV\FKRORWNDP DS S DR W/FR | WRKHQWAXYH Bl WIR®$SDW LR Q
GLDJQRVLV $GGLWLRQDO VSHFLDY\SDKWW FRIJRVW 8 B P GDWQR K
VKRXOG QRW KHYV LK B\W B PVRHPE® O \RQKW KAR\VPKOM IDYNV WKH GLDJ
7KXV PDNLQJ D MUY QRMXWRPIEIKW LQFOXGH

€ $ GHWDLOHG QHXURORJLF H[DP L QHAMXE& ROV SH KHDIBLD/FK
EDODQFH VSHY¥VDCHWWL BMRODVUVE\VIXQFWLRQ

€ %UDLQ LPDJLQJ OLRMHOILI®) VWR 6 REMLAD® RO MXBF

€ &RJQLWLYH HYDOXDWLRQ E\ D SV\RKKRHO R YMHW \ZR AW RRU
UHODWHG FRJQLWLYH DQG H[HFXWLYH IXQFWLRQLQJ GF

€ (YDOXDWLRQV E\ SK\VLFDO RFFXS DF\DIDRIQD\OW B G [MSHHH
7%, DQG WKH GHILANWE W KIDQ¥F ®X GRS NRPHVUWLRQDO V

7KHUH DUH PDQ\ PWS3H.FLDI0O AQ HYL B R QG Y\ROEWHSGH E QD DMNLHDA
GLDJQRVLV RI D HFBXO® U QMXIUW KID/GRR QORWLWRARABDUV IROOR
LQMXU\ &OLQLFDOOSgLFORFERORFEVPRSWDOH DUH GLVFLSOLQH\
VSHFLDOL]HG WUDWQRIQJ%.,QF RQVHY X BEIBHY G R FRFPR-RRWDEOH 3
DO 3ULQFH DQG %UXKQV W ORHQLYI QWM RBROH B\HDV B L
RI RQH RI WKHVHW GSHALDB ®®/\WHW RHMAMH RKWURPD IVE R DXMER XW FRJQ
FRQVHTXHQFHV Rl OC#FWRBOZQ EKRPREQWRUPDO DVVHVVP

*LYHQ WRGD\TV LQFRHD¥% H @ RU B IPHHEHEDQRZSHFEOOGH W U
LQ 7%, ZLWKLQ WBOGUKPXUBUERG WX P X B GQIS\E R MW IFX IFRRHFW VWL
VFLHQFH $GGLWURQDVD O\H WKW U H$FFLFQJ HREW WD VG RMWER XIQG L F D
(GXFDWLRQ $&*0( DF RDHXLUN H 6 OFDRMIY K USVLIHEZ FHBXH\ OHGLF
BFKRRO 1HZ <RUN 8Q LRIHOM/G MAL®QAK RS\ K HQUML /@ RWKDW W UD!
SK\WLFLDQV RI PDR)DV S H¥WDIOQ WHNPVE Q BVJ CRY/E W HKDEDO LW D W
LQGLYLGXDOV GLDJQRWHE ZTKHXY E WBRY $HDIORXKO EDDG! SURIHYV
LQFOXGLQJ QRQ BKWKLPIGHEQWQRRQDEBHWLRHEWBIOQ LQMXU\ WR F
GLDJQRVHV 7KH FRPPLWWHH EHOLHHHMH QKD WQ RW LOH WHHV I U
PHGLFDO VSHFL D CKWHDW WIXW DH B G/HRH VDD O EV¥ WUPSHD BEQB JQR VL

7KH FRPPLWWHH UHFRPPHQGV WKDW W KH DBSRZWHDDMWR |
FDUH SURIHVVLRQDO\F ZKWRDKE DI VS H FIDW Q DLAM QU \D 0%
H[SHULHQFH LQ DGGLWLRQ WR WKHPBDXWUB Q% ,UHTXLUHG V
GLDJQRVLV )XUWKRUWRWHH WHFRPRPF Q GRQ $R UYWL D6 QAL Pms
WUDLQLQJ WKDW LW K6 WW\RD &/BIWRH EXW KMBRQWGNQR Z@H G J H

7KH FRPPLWWHH Q®OMHV S KREZH FHLQ GV QDR IQQ. D F GLRH\F @ R
DXWRPDWLFDOO\ JXDUDQWHH NQR2DKIE 38 B RRXVDNL 6 R QAT
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LPSOHPHQWLQJ D PHFKDQLVP WR SURMIEDW KWHWXWKHNRKX R4 B &}
RI FRPSHWHQF\ LQ DVVHVVLQJ DQG GLDJQRVLQJ 7%,

&2 28&8&855,1* 7%, 376' '(35(68%$21 $1' 6/((3 ',6785%$1&(

,Q DGGLWLRQ WR WX RRPGD R % WD WG VFRIRERG DRE
RFFXUULQJ FRQGLWLRQV LQFOXGL B GI7'%¢W GUHSLHRAH PRQ DOVIR
FRPSOLFDWH WKH\GEBHDRD Y VR F%D MBGKHLDVOKY K HKDRE.®RWP V V X
SHUVLVWHQW SHHS @HEUHWYLROBMOMWH. RRQWQEAMQG RYHU
VIPSWRPV RI 376' DOROOLQ&¥WHALQ HeN D@G RWKHIZ PHQWDO GL'
RIWHQ GLDJQRVHG ARQPRZUGQW ENWKORDGMKYDIXDWLRQ LV
LQFRPSOHWH ZLW RKRPWOVNVINRLO ®H6C DY@ HRRPKRHIEEGPWLHY 376
7%, VKDUH VRPH NH\FQBIQG R % QK RRORE & KQHXARDQWIWRALFY D
DVVRFLDWHG ZLWK FRJQLWLYH LPSPLHMWH@®DW DQG VIOHHRF IGDLW
VIPSWRPV DUH RIWHQ REG® HUKHGHLIQVA%§ IF®QEHVWRBWLQ G LV
OLNH VIPSWRPV VOXRXXPELQRR\GHRODBODLIDWHRE V VU HG XWRHJ UR X (
GHSHUVRQDOL]DWLR® QIVQIGWD PQH VR.MS GLEDMKIQU WKH LVVXH F
FRPRUELGLW\ LV WX®D W HS4,H BV ER @G H DK R KIMVERIFL BWLQ Z
VLPLODUO\ RYH UFRMSOL WIL\W R W RRUAB QW HW DO

J)DUPHU DQG FROOHDLXOHWDU\ +X\DHAR B LA \KHIDPD W R HFHFR U
WR FKDUDFWHUL]H MRPMREQ DWRHSSVRIPWVEK VD RQPW% H @LDIGMRDU\ + H
6\WWHP 7KH VIPSWRPV LQFOXGHG KHDGNFK D QWO E DG DEANHX QL
$GGLWLRQDOO\ WHKE HBESRUMUUKRGHENDV WKDKVOL@ ELZY, GLDJ
DOVR IUHTXHQW O\ KELYDLIRURD/G! & HZD QW HE VA FEHGLIUWAIVR/Q R QY PR G 37 ¢
J)DUPHU HW DO DW EBEHERVY WRIGDW BKHHWDH WE LGHDD Y RARPWPRQ LQ
ZLWK D KLVWRU\ RIWDHI®U GO B YQ RRWH ZH WIKRX VD V7WH PRVW F
EHKDYLRUDO KHDOWEMX\DN PRYWVGIW BB GE W Q [LSHHMNFGIQVR U G H
SHUFHQW IRODRYHGE RIBGBSDHVVLRQ

*LYHQ WKH VLJQLOUFD\®@®WWRRFAW DBWE H H @ 71%H UDHGBN3. D60
GLDJQRVLV LV GIZILWKX D%/, RBDWILH @WN\W MKHWEURDQIRU 376" RC
LQVWUXPHQWYV IRUWDb6, 0 DQ\G YLV H UIDED YURIT WDKQHE Z$0 WK/D Q L VW D G
KDYH H[SHULHQFHG P7%, DOVR KDY HS36L UG WHHE  WBR OAYKHHUL

IXPHURXV VWX GLHE \K R M HO HQINP E3HAB Z HH®G 796 K HD\QIGD Y H
FRQVLVWHQWO\ IRXQG WKDW YHWRBDE&VOZNW R \S\R R LKADLYYHH 377% !
YHWHUDQV ZLWKU®HIDW &DH @ %R @ FHW DO +RJH=DW]LFN F

+RJH HW DO HY HRX QIGVWK [DFBER & 6 B/Q RIP HRUW V\PSWRP\
7%, DQG FRPEDW IDYWHIQH MM\U R @J 2V W GHISHBR\PWMRW RI768' V\P S
$ VWXG\ E\ +RJH HW RDW VR O GROHQGL D WIKOP T RS ZKR KDG [
FRQVFLRXVQHVV ZPARUHYOLQHQF MBMODSR KWDDRRW PHVVHG Z|
PHGLFDO YLVLWV [RQ & PPRMW KFQXPE MUPBWRPYFWYKDIQYAHUH VR
ZLWK RWKHU LQMMULMNKH+BENMMB UB BB V IDBM EWEHBVINRLRQ W
WKDW P7%, ZDV QR \@RQ DNV RALMW H\ELEQR® K WIKRWHK BXWFRPHV
VIPSWRPV H[FHSWKRVY WRHBHG DLFKHW IR @ I8 \KDIN6R PLIDGNV SK\VLFED
SUREOHPV LQ VRO@RPHW\D UHWXWXKHNURRQE WKIHVWIW6GDQG GH
DUH LPSRUWDQW PHGLDWRUV Rl WKW UFHID® WHR Q WKL S UTRBMDZHP
DO
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$ UHFHQW VWXG\ Rl YHWHUDQV ZLWEKR W G % | JKDOR K\D\G DU
UHSRUWHG SUHYDOHQFH UDWHV RI SHWFHQW IRW GAG'UH VYH
WR SHUFHQW IRWRBREB6RRR O 7KHOWDMMHIEK SZH DR PXF K HWHUDQ\
7%, ZLWK SHUFHRWEKDBYSW\FOLPRBFIOXGLQIJQRWIRY LSHUFHQ
KDG D GLDJQRVLV RIFAT@WDAXKR KBE SDPQVAGLIDDQRWK®OH HW DC

7KH UHODWLRQVKLS\RQPRQVLAN%, VSRI/BMREVHDD[ROWSE 76"
DQG FKURQLF SDLQ PM\HUFHR/KXDWH L Q7 BRV RO FXQG LSKAWPLH DO V\P S
PHQWDO KHDOWK V\EBWRPSDR D\ H) B FRIWLKYHHU VS R 8 W RFFRQ FDXQ G
VIPSWRPV PD\ RFFRURBRIL Q EIROPKGWK PBDOLHF RWLRQV DOFRKRO |
RU LQWR[LFDWLR @ DRUEH 6'U X HRRVRIL VK HQ IDE GYWOQRY WR D
FDQ FRQIRXQG R UGLROPISXRIVADW HRWKHH\WRIRQHQEHHN HW DO

6800$5< $1' 5(&200(1'$7,21

'DPDJH WR WKH EUDYQ B | WHWH\G WIRLAD/L M B X P DAL FPBU E F
EOXQW QRQ SHQHWURWIGXH SHRQBMIMNDAY HXKUHR 8 B WX® ORJ\ FRQ
SULPDU\ LOMXU\ RGDMT XKW @F 8 LRIHWWBRW DR GPDWHFRQGDU\ LQ
UHVXOWYV IURP D RIDAF D@ FHPRXBXE \HWKE WS\ MPWLIN HQM X U\
OHDGV WR FHOO WHDWE LD RIIPP D OWAR @ ' &$ FFFRW,G IRQWHQ UHIH
DV D FRQFXVVLRQ PDQLIHVWV LOQDWWDDWXWY\RD XQERQ VR DRX'
ZKHUHDV VHYHU D Q@ %i,[WHQEOI\E VS HY LRB/ R IRUIQBRQNFLRB X V

7%, VHYHULW\ LVH®\BWFW® B \WELHPIH RK H. O & &/ KDY E@QIMRQUW K H
VWDQGDUG RI QHXWRRIRWUD PR H\ISRIMBEPDRE PHQWHELWMDV G D O
"HQQHWW LQ 2 WK @ D VAR | LVFHDWHLURLQWVQ Y &/ R\D GUPBW R UV V X
FRQVFLRXVQHVV DQDBX®OWLW LIRRQ R MBBWHWWRIS ¥ H RUFW KRV H PH
EHHQ GHPRQVWUDWHG EXW HDFK PWH G HVRQ | REFREEH Q_HEE1L W
WR WKH VHYHULW\ LRIWWRK HFDW,L RO VBIOWUPWWRDWHKH LQMXU\
LQLWLDOO\ GRHV QRW QHFHVVD UL ®LBWRGLRW AWK H DAVULDQGLFW
GLDJQRVHG ZLWK P7%, FDQ H[SHULHQFH RQJRLQJ LPSDLUPHC

,Q WKH DEVHQFHJRHBQ HDKOH LIRPHFSDW 1 6 WH® RIQQD Qr.D BH W
FXUUHQWO\ FRQWIBE G B G GNVIKRH JRED/EDWIQMH O DI HF\R P B H HKKIW W R U\
H[SRVXUH WR 7%, FHOLDBFRURGY RN GRYVWEHHE QWK IPDRL LQM XU
WUHDWHG LQFOXGL® P RRFFDNMYR QBN BY HHON VBB XPHQWV YD
HIWHQW WR ZKLFK PV KKDYHSEMNFHCQR A MW EOHY KWE8P ZMFUKHHQV W
WKH OHDVW UHOLDEOH DQG OHDWW DQN R 0% WRDEMS Q/RW HH B D C
WKH WLPH RI LQMXUHGLOVBAPHQEHRBMOW\SVFUHHQHG UHWURYV
ZLWK WKH %ULH Q7 WIMOPIDWSIER BoWQ L' 9B E&EHW D BFK Z D IRXU L
PHDVXUH WKDW $UHWEGFRORY FRIRVXDQ SRRV GRH SID R RFPSQ@W K H
KHDOWK VFUHHQLQJ $ SRVLWLYH VHKHGODLYW HRYODORIHGEL RQD \
&RPSUHKHQVLYH 7%, (YDOXDWLRQ 9%

7KH FXUUHQW PHWK RIS \RH @ %,QE WD RIMR WEW XUWHN SRHON HRM F H |
VIPSWRPV DW WKH WLPH RI LOQMXU\ RURIR RWKB ZHWQRY \ZKRRZE
DOO LQGLYLGXDOM & PR7 BD YOHU N X\GMIPML R HEKBIW. @LKWMHLD O LQM.
FDVH RI FRPSOH[ S[O®\S\OUD XPDK HRUSEBMBULWR EHIJRRUB VHYHU
KHDG LQMXU\ LV QKW BBV HWRHRG URINDKHPALQ EWYQRW SUHVHQV
FDUH )XUWKHUPRXUBIURMXMUHHD W GRIFKIDCGSY BRFNXPBEQ®W WKH
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PRUH WKDQ KRXDWWKRKUKLQMXWSBVYRYHCDEH)ESHHRQU DXVH HD
DIWHU LQMXU\

7KXV ZKHQ FRQVLGHUWLRU A& H G LVMIWLEDRE O LY LIF\D @ P\SHRW W D ¢
XQGHUVWDQG WK ID QR OBIPW®& D WHDD SURS@RWEWQK DL GRIQFH R1 L
‘KLOH SURVSHFW LR HVHQDDK® KM MRRQIEGVE XQMHXQW 3Q LLRIUL WQ M X UL
W\SLFDOO\ XQGRF)GPHIOWHGI RUPIDOLB BEWBIR GA% ) XUWRKWHQ FRQ
ZLWK D YDULHW\ Rl RWKHU FRQG L VIR ¥ LKW DRGD Q JSD RIEQDIH R
376' (YHQ ZKHQ PHGUF DY DHFREGH I GD $UH B UBDMXWDHV R
UHFHLYH UHPRS3QEFW DRDWRNUHQ /UL R @S DUMISHRUW \RH SUHYLRXV KH
RIWHQ XVHG LQ ERW IO GG LWH VB DUFWEDFWKR & FWR HGHDWLI\ 7%,

7%, KDV EHHQ D VXRK [EDMW B & LRIWDKO VR MRRR PIHY[ DHVWG H S U H V
DJJUHVVLRQ DQG QPBSKYNWWOMRYWILRRK BVEH VKXS/W RPA% ,
HYDOXDWLRQ PLJKW EHVIVQWR PIS®LDE BRY & L WIKD W KW YDPIW R PV
DQG RWKHU FREBRRQ HFRPRABE IDQG RW K MU RSYVFE U B WRUWH 6 REL® .
FRQFXUUHQW ZLWKRIRY ULEQRRBYLI¥H DMERB H %D WKRSK\VLRORJILF
FKDUDFWHULVWVFR PLOW BB WHK \B K HORY OLOVG VIO HLIR'S DALLUWAHX SW L
LPSRUWDQW WR UHFRJQL]H WKDW P BXWHDO RRMIDIDW W K/DRS TWR, P
FDXVHV LQFOXGH BBLEDWKRQXV HD & FHRRR @ RWRGUKDIWDRQ RU
ZKLFK FDQ EH S UHWRHIDW HR @Y KRHU IDAOP E G MY UR @ QWR DVEQRWHG
FRPSOLFDWH WKH GLDJQRVLV

*LYHQ WKH FRPSOH[QWZB6W DQ G5 WIKIHYWRK B YWHWKDME P HEK V L Q
RULJLQDO LQMXU\HBGWLYRQRNWH FHI[®B A OQEH WIWMDKQHG DQG
ZLWK WKH VWDWH RI WKH VFLH Q FHUPQ RLVE HRIQWRR B B BX Q DLVDHA
VHYHULW\ ,Q DVGERWRRQJ WKW B UWK DG YQHZ WRE RWKH WUDI
UHFRYHU\ DIWHU 7 %P HQRVQ HDAU B HOYLHNBMROD WR DRWKI® KIHIJS SUR Y L
KDYH WUDLQLQJ DQG H[SHULHQFH ZL WK T %hH GVMROD FVF K DW HIGNT
RQH RI IRXU PHGLWR G VBHFRU B LAMWUMDX QRX X BDOHRRQV WK\VLDWU
SV\FKLDWULVW 7HKMHUD-O VW H W D QG \REX EN S HF). POWLEY WRW GLD
EUDLQ LQMXU\ WSKDHU B LB SQRVIOX RIPAXUI VRPREE KY JIWWRKHH L Q M X U’
S8QLYHUVLWLHYV DYCRPIHEL¥SIOFY BKREQMXYLQUR. @ EDDQ SK\VLF
RWKHU KHDOWK FDUWWWKS@ IIHYW HRRYD DAL QWVKQ WK GLWJIQRVL)
DQG UHKDELOLWDWDRQRVH® & LWIKGSMDIWVPREH MXVKRXOG FRQV
DOORZLQJ RWKHUVKH B QW& W B ILMES WRB BEHW RQJIJRLQJ WUDLQ
LQMXU\ WR PDNH 7 %F RPLILVOWR M H VE HTGUHHHY MAU BVIKDLVQ 1L\ Q& H[SH |
QRW QHFHVVDULO\ WKH VSHFLDOWL.RQKIWFDSQEEBH\RD KHDG R
GLDJQRVLV

7KH FRPPLWWHH UHFRPPHQGV WKDW W KH DBSRZWMHDDMWR |
FDUH SURIHVVLRQDO\F ZKWRDKE DI VS H FIDW Q DLAM QU \D 0%
H[SHULHQFH LQ DGGLWLRQ WR WKHPBDXWUB Q% ,UHTXLUHG V
GLDJQRVLV )XUWKRUWRWHH WHFRPRPF Q GRQ 3R UQIL D6 QAL PG
WUDLQLQJ WKDW LW K6 WW\RD &/BIWRH EXW KMBRQWGNQR Z@H G JH
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5()(5(1&(6

$OEUHFKW - 6 / %DUERXU 6 $ MEDWWR 9 5D VDNQRE G HSWBHVV
WUDXPDWLF EUDLQ LQM X U\du@adf Rddidtiadma BWIRQMD O ¥ DPSHO B KH D G
SULQW@

$PDUD - . 0 ,YHQVR®@ D .UMRJRGIULFQE $ +HRGWLFLSDWLQJ WK

EUDLQ LQMXU\ U HGOHDH\GVGRK HZIRPW R WIB WH K DIDYWIRHEM RKDQJH LQ
FRPEDW DVVLJ@enMtQINesIR G4uES H +H
$3% $PHULFDQ 3V\FKLDW U Diagfosti¢ Rrfdlstatticdt @aaliof mental disorders,
fifth edition (DSM-5) $UOLQJWRQ 9% $PHULFDQ 3V\FKLDWULF $VVRFLDW!
$UDQJR /DVSULOOD - & DQG - BWKWHXWIHWSDULWIDH\LDLQ DXQEFWLF
DQG QHXUREHKDYLRUDO R X&rRd& & HaadO talrbURdBAbItAtQNn L Q M X B\

$UPLVWHDG -HKOH' 3% -&BRSRBEBOBQGU * %BODKXH DVSHFWYV RI WI
EUDLQ LQMXU® G Qv R IWHLLDDPByEERMNUedidd & @ Rehabilitation Clinics of
North America +

$VHPRWD $ 2 % 3 &XHPEBYIWH YRKRZOHW GG {\DMGHFKQHLGHU 5
LQVXUDQFH GLVSDULWLHYV LQ GLWAKDUWK W R D)HKIDWEaEDEW D WQ R.Q
Neurotrauma +

$VNHQ % O 0 - BMCROMNQ ® & -DIIHHIDOHUS 5HVHDUFK JDSV
FROQWURYHUVLHV WOQFFKQRIQ% K DWOREOMNeuUrcdkogy HYLHZ  +

$VNHQ % O 6 7 'HERXNVWR® 0 6 ODIWDKHLQG '"LIIXVLRQ WHQ'

LPDJLQJ '7, ILQGLQJV LQ DGXOWHRD/W & GDRL CRA. OVWDDXUP\D W QRS BASD
P7%, $ V\VWHPDW L BramUnhagingfBer@aviorH Y LH Z +

%DNKVKHVKLDQ - / 'LQJ $ 7DQJLHNOBDQ@GS 53 XWHBBAQBHBWE6WUSPL
*UXHQ 6 *LDQQRWWD : - ODFN [DHW QHWSKRVISQWOOR KDYH6RL
FRPSOLFDWLRQ DQ® MRAHNQIDX WR VUIXDOW HNHDW UDDXPDIWHIMAEUDLQ LQM
Neurosurgery H +H

%D]DULDQ - - % %O\WK 6 ORRNWPBWMH + +6H[D®LAIBUH QUHHNULQ
DIWHU PLOG WU D XJewnal offNéutditali@a L Q M X U\

%YHODQJHU + * 5 ' DI GHUB\GIRHIQJ IBEUBHHRIARWH KLVWRU\ RI PLC
EUDLQ LQMXU\ LQ 9+% $ F WbwnallDH2ad®TraMhia ReMIYitationU H'Y L HZ

%HUU\ & ( - /H\ - OLURFKD DQBWYV #ROUMPDOLW\SDRWHLIIMRGHUD)\

WUD X P DW L F JBwriallofSurgcsl Résearch +
%ODFN . / 5 $ +R@EV5 '/ =DIRQWH ;1 & XOOHQQJODQGHU DQG °
JUDQFLVFR %OXQW YHUVXV SHQ@HMIMWL Q JUHLTRGIKE W DIDUED MOF

DVVRFLDWHG ZLWK VHFRQ G D U\ J5lRMl GflHabd Ri@whaR@I@bRtRIBrs O L FD W L R
+

%RZPDQ 6 0 ' 3 ODUWLQ 6 5 6KDUDUSOFQ®Q GLV¥EPPHWREY LQ
SHUVRQV ZLWXRPWRIEHHIDM W U D X\NReDitIlCErEEUDLQ £ QM X U\

%U\DQW 5 $ 0 / 28&WRHDPHLO $0 & GF)DEIODRMH DQ 3RVWWUDXPD
LQWUXVLYH VIPSWRPV D F URMNMI S\PsFcKiatioResedFciG LV R UG H U V

%XGQLFN + & $ 6 BURFKXD®QG SOWKQLIFHELMQ WUDXPDWLF EUDL
UHIHUUDO LQ D +LVSD QJIoEmBIDMNRgidaVRes8aReE X ODW LR Q

&DUOVRQ . ) ' 1HUODVRP 6 1XJHQWQG 1 &LIKD\HU 3V\FKLDWL
GLDJQRVHVY DPRQJ ,UDT DQG $I1JKDQGWWDR\ERH QW HOWWIDWMNHNG WF U B
L Q MXWinal of Traumatic Stress +

&'& &HQWHUV IRU 'LVHDVH &R QWDRGM Qt€rnatidalYaagsiicativiQof
Diseases, Tenth Revision, Clinical Modificatior HUQGRQ 9% 6W\OXV 3XEOLVKLQJ //
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&KDSPDQ - & DQG 5 'LD] SUUDVWELDDLQ L Q@M Bwhetiers\abHIIHZP D W L F
Dementia 6XSSO 6 +6

&ROGUHQ 5 / 0 3 .HOO\ 5 9 3DULXKVHOOUHWVHKKDDQ®RDWLRQ RI
DFXWH FRQFXVVLRWHHMYD 6RP RO \R (R SRRIDX W KRV \P RIEHAY LQMXU\
Medicine +

&ROOLQV $ 0 *XWLqgUUHJVFORBPIORSHB DHXE- 0 +(SLIJHQHWLFV RI V!
Epigenetics of lifestyle 6 KDUMDK 8 $ ( % HQWKDP 6FLHQFH 3XEOLVKHUV 3

&ROOLQV & / (1 )OHWEKXKHU .OXEFK¥YBRUNHRSHU 5 ' &RPVWREN
& &DQWX 1HFN VWUHQJWK $ SURWHRWEXNVDRY RQ WHGK WIF
Journal of Primary Prevention

&ROOLQV 0 : $ 32 RKDPN;RN/ZR - $ORPHM VW %DDVD - %D]DULDQ
"/ %URG\ 5 &DQDWX -- &DUIG/MRQ FEKHRRRKEQDS 5( - (OELQ 5
(OOHQERJHQ - )RQVHKFDODNIHZLRLDS RWIHH /* ¥HUVRQ % -RUGD(
ODQOH\ - ODURRQ 7 OF$0OOLVWHU WKOF&BRGHP OXFKIPRRAERLHAU
6KHWW\ $ 6LOOV *7BRORPRDQ & ODPRYLFKDMWHY DQG 5 =DIRQ
6WDWHPHQWY RI DYDHWHAWGNE (YRP X\DRELCRDQY HDRHQ $F WIS $SSURD
WR 7UHDWLQJ &RQAXNYGR@ BHMWL E XU JKeudbBUWgREHU  ++

&RURQDGR 9 * [/ ;X 6 9 %DVDYDUDMX 0 & )ODK*XL®WHS50*R]PDQ I
' +HPSKLOO 6XUYHLOODQFH IR/WHG/ GBIORMKWEE QHWOH.® 6\ MK Y
Morbidity and Mortality Wedl Report Surveillance Summary +

&RUULJDQ - ' DQOM@D- 6BHERAUQJ IVQR QA RéLDM¢f HekdTrauma
Rehabilitation +

&RUULJIJDQ - ' DQGE RQQRWNIHDW VYBDOLGEW LRN\WKHG2KLR 6WDWH 8Q
LGHQWLILF DWuUriRIf A¢htVTKamr@a Rehabilitation +

'DPV 21&RQQRU . - %URRQWRU3 OLMSHHOUPDQ DQG : $ *RUGRQ
6FUHHQLQJ IRU WUDXPDWLF EUDLX LL@IE R U BdwaEReadV DQG SXEO
Trauma Rehabilitation *

'H ODLR 9 - ' 2 -IRABRSED®HULRWH%- /DRDHHED@DW 0DQQ DQG -
OLKDOLN oDULDBUALWVWO\VVMWUREWER AV WQIGFWEWQYLIRU SDWLHC
(" SRV WF R QRediatrié ER&gency Care +

'H.RVN\ 6 7 3 0 BRFRKDEDIHDNN - GG&& DOOHEQD D 6HFRQGDU\ LC
DIWHU KHDG WUDRXKBDO B Q B DNFEXWBdrRih4Fs KCligidaMNevopsychiatry

+

'"HODQH\ - 6 ) $SEXRUDEBD-DRG 5 PHFRUQLWLRQ DQG FKDUDFWHL

FRQFXVVLRQV LQ WKH HPHUJHQmal & Bdigensyiedicile SRS X@DWLRQ

'"HYRWR & [/ $UFXULR - )HWWD O DHQG7- SRGQH\ 5 ,QI@HDIKFNDWLI
WR FKURQLF EHKRFRRIUBIDODWQ EBSOWVHRMR QQHO TLWBUW BBIXIPDWLF EL
Cell Transplantation +

'LDPRQG 3 0 $ - +DUJNH 3 5 ODIDBEOHWWDQBRRZVAXPPLQWFIHHC
WUDXPDWLF EUDLQ LQMXU\ LQ DQKRIUHDAWME MDIPS\OBIQ G MIUYVIWS IO
WUDXPDWLF EUDLQ UdumvaXds HehX Hauua A alildatidhH +

'LNPHQ 6 - ODFKDPHU 1 7HPNLQ DYGKBRORMHDPOQO UHFRNHIRSLQ
ZLWK PRGHUDWH WR VHYHUH KddmabolCirtxl BnNd Expatibdntdl ROORZ XS
Neuropsychology +

'LVPXNH & ( 0 *HEUKBDRDDHEWKHNQG / ( 5(@HIGCHO HWKQLF GLIIHUHQF
FRPEDW DQG QRQ FRPEDW DVVRFLDWH® WUWKBIXPHDWH. B DEQN  § DLW
$GPLQLVWUDW LAM@rican Jaurnal of Public Health +
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'ROOp - 3 $ -QGHWRKQ $+ $SKPDGIDRBHIO QL % +6 KGR LWK 1HZIR
VH[ GLITHUHQFHY LQ D[RQDO VWURRHAWXURPXR® I U @IUHR CMU IDHDURHDQWALL
L Q MBkpkerimental Neurology *

'9%,& 'HIHQVH DQ®@® @HQV HUNDXQUA REMaQuslidhldf traumatic brain injury: Brain
potentials in diagnosis, function, and prognosi&§ WWSV GYELF GFRH PLO UHVHDUFK
EUDLQ LQMXU\ EGDLRLIQ R WD QWMUDIWRM@RMYVHG $XIXVW

'9%,& Screening for traumatic brain injury in troopsturning from deployment in Afghanistan
and Iraq: Initial investigation of the usefulness of a short screening tool for traumatic brain injury
KWWSV GYELUBFRHUFODXFDWHR IEUY WRRWM XHWXUQLQJ GHSOR\
DIJKDQLVWDQ DQG LUDT LQLWLDO DFFHVVHG $XJXVW

'9%, & The Military Acute Concussion Evaluation 2 Pocket Card (MACE 2)
KWWSYV GYELF GFRH PLO ILOHV UHVFBRXGHBHY BYELFB SEEADFH S
DFFHVVHG -DQXDU\

(DVWHU - 6 - 6 ODHXNPRYV 90 BRYDFEORR®RG - $:LOO QHXURLPDJLQ
D VHYHUH LQWUDFUDQLDO LQMXURD"Q7 WK LLWVDWERQW (Z EW K QRLLFROU +
V\VWHPDWIAMAJHYLHZ %

(GORZ % / : $ &RSHQ 6 ,]]\ . %RXEXWDGLURY*GHYQQ6GHWU*UHHQ
' 0 *UHHU DQG 2 :X 'LIIXVLRQ WR @XE D FOADH L\P U DXQP D AXUW H
$ ORQJLW X G LEMT Gle@r@oDyO \V L V

(LVHQEHUJ 0 $ - $RDGUBERG:50BB®®H[LQWHULYDO EHWZHHQ FRQF:
VIPSWRP GPRetidrMsLRQ  +

(OLDFLQ - 6 )RDWAQUID\1D®G5- .MBQVR KHBPORWK VHUYLFHV IRU PR

7%, LQ ,QGLDQD 3DWLHQW B@GINEBHUHILYHU+tSHUVSHFWLYHV
J)DUPHU & 0 + .BRQFOQDRQ&0 B6LPPRODV/ )56&EB0HP 3DUNHU 0 3
/| +LDWW % 6 %DWRUBSQHDQG . SQWUHHDWPIGWQRI PLOG WUDXF
LQMXU\ LQ WKH PLORAND HéalthiQDa@eMK V\V W H P
)DXO 0 DQG 9 &RURQDBRHU (SLEPPMRIFREUBRL@WUQMXU\ ,Q - *L

$ 0 6D OB @EMandbook of Clinical Neurology9 R O 1HZ <RUN (OVHYLHU 3S

JHKLO\ % DQG 0 )LBHIHOWHEG PLODE QVUPMRDW BRWHQWLDO PHFKEC
G D P DCeHTransplantation *

JUHHPDQ / & DQG - 37KH7SMWKRIWROHA QRID-PRDVRPH LQ QHXURG
G L V HIbwiaMof Neurochemistry 6 +

JUHQFK / O OLOLWDU\ WUD XP DWLLRFQE R D L B SIRQNMIAISUKFQ LHI[IBDPH Q |
the New York Academy of Sciences x

JUHQFK / 0 OF&UDBHW®G 0 %MKH O0LRWXVVERQOWNDOXDWLRQ 0%
Journal of Special Operations Medicine  *

*$2 *RYHUQPHQW $FFRXQWDELOLW\ QMFH VFUHBRNKGDOQYE® AYDB X
LPSOHPHQWHG IRUDZQ]Y 2EQXYWHRAKDOOHQJHY UHPDLQ
KWWSV ZzZZ JDR &RY QBHGILWHPNVVHG -DQXDU\

*DUGQHU 5 & - HWWXNNHPRRQV PDUOKS DQG% <DIIH '"HPHQ'
DIWHU WUDXPDW LR IO LW MDXXIRIDM VD )G VIAMAINEUNAIDgyY

+

*HQQDUHOOL 7 $DPDQG ' 1HXUR 8 DIwkkbBoR & Fraumadic brain injury. HGLWH G

E\- 0 6LOYHU 7 : OF$OOLVWHU DQ@E LMBD @ 3IMDF¥KLRQWURE 3XE®

3S

*DU\ . : - & $UD@IRD/DVY .HWFKKHPU -36 &ERBFROLOOR 7 $ 1RYD
-KD 5DFLDO GLIIHUHQFHV LQ HF[BN)LH:\FEI-UQDWQ?KQ/N?RPHDJNWHU
S RV W LAxME4J0f Physical Medicine and Rehabilitation

*KDMDU - 7UDXPDaNde EUDLQ L MXU\

*L]D & & DQG' $ FRWG®HZ QHXURPBW IRHE RFRORLFSUFOBINGER Q
6XSSO 6 =6
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*LID & & DQG - 6 . XWFKHU BROQIFXWWRMB¥WLRY WR VSRUWYV

*UDKDP " , 7 . OF,QWRVK : / OD[ZHOBHFH@® -D&YDIQFRHIYOLQ QHX
Journal of Neuropathology & Experimental Neurology +

*UDKDP " , 7 $ *HQQDUHOOL DQBD7 GreertfiEldgNeémrRop&thology 7 UD X
HGLWHG E\' , *UDKDP DQG 3/ /IDQWRYV /RQGRQ $UQROG 3S

*UDKDP - ( ' O 5DGLFH 1HXPDQQ PPRQGHQVWNWWWHW DQG &D9 *

,QIOXHQFH RI VH[ DQG DJH R QRIPHS/D WR-RI@WRWHKDUE DG XW WV LR

EUDL Q ArchiveX bf\Physical Medicine and Rehabilitation +

*URVV 7 DQG ) $PVOHU 20QH \g DLW R X W\F RSP HRIFRSODOUR_A/1RYY EIU\DRL
YHUVXV HOGHUO\ P DMdRiesWODHPaBdiS ahtVTradiQaburgery *

+DLGHU $ + ' & &KDQJ ' 7 (IURQ DQ5% ¢DXVERWQZWDMD®G,D O 5
LQVXUDQFH VWDWXV DV ULV RrdhvésWwfisuryeryRU WUDXPD PRUWDOLW\

+HUUHUD OHOHUR 0 & - - (JHD *BHUWHQRR® )YHWFXBLY $U6B QBIWRU
&RUGHUR - /HRQ &DUULRQ DQG ) OUXGLGOREDHERUDFRUWD®DEXW
7%, LQ 6SDLQ *HQGHU GLIIHuhfuyY DQG FALQLFDO GDWD

+RJH & : - | $XFKWHUORQLH DQOISO&KHD OWXOINRBOHPYV OKHWQWRI |
VHUYLFHV DQG DWWULWLRQ IURBRAPLGHWBODB\PHQUW LWR DUVHB W H|
JAMA +

+RJH & : ' OF*XUN - / 7KRPDV $QG &Rp &DWQ@PRHO DOLOG WU
EUDLQ LQMXU\ LQ 8 6 VR ORdwHEbgland BbWnalbQMeQidinetURP ,UD T

+RJH & & $ &DVWUR . $ <XUJL9DOVWHUBDQYQNDXVONDMHYHUJHO
IDUVRQ 1 - 6FKRUN % 7 /LW] : 3 1DWHKDWRKQW*R PLIHNFHHUDOL
UHODWHG KHDOWK FRQFHUQV 3IADALQJ 7%, PQG 376" LQ FRQWH]

, 20 ,QVWLWXWH R I BExpldihgrheidlogical contributions to human health: Does sex
matter? :DVKLQJWRQ '& 1DWLRQDO $FDGHP\ 3UHVYV

, YHUVRQ * / $ - *DUGQHU ' 3. 76lL0AV- "'/ . 3RBQRNRHHN QG * 6

SBUHGLFWRUV RI FOLQLFDO UHFRWH®B\ BBRBRIOHARADIT IpONSL RQ  $ V'

Medicine +

-DJRGD $ 6 - - %D]DULDQ - -3%UXONMQ-B .6 +tRZODLDGWULTKDMDU
5LJJLR " : :ULJKW 5 / HDUV $ %DDNOUK\ BQ&HXDXUSIHVKLWVRBRQ
&OLQLFDO SROLF\ 1HXURLPDJLQJ DWGDGHHWLR RDNRQLIQIMX DG K
V H W Avhad &f Emergency Medicine +

-RKQVRQ 9 ( : 6WHZDUW - ' $UHQD XPQ® LF+EBPLHZKQMXU\ DV I
QHXUR GHJA®a&hteDiWNeRrQbiology *

.LUDO\ 0 DQG 6 - .LUDO\ 7 GBOMDWE FVBURHQ LK) MAX U H DIQHEZ 2 W

EUDLQ LQMXU\ DQG PLOG WUDXPDW HF YXW\DR QVLW R >OD WFHRIQR G V M M
LQFOXGLQJ HD U O ScRifichMardzIeLImnEIQ W L B

.LVVHU - 6 5 :DOGVWHLQ 0 . (YDQV/ LDHMELB HYS UHR@®HHWFHOR | W
EUDLQ LQMXU\ LQ D GHPRJUDSKLFB®&aNMjugLYHUVH FRPPXQLW\ VDP
.RQWRV $ 3 5 6 .RWZDO 5 - (OEHQ@ 3 + #Z%MJVEQ' DRG . 0 *X

S5HVLGXDO HIIHFWV RI1 FRPEDWQMixvalldf®eBrottaGnaV UD XPDWLF |
+
XURZVNL % * $ 7UHEOH %DUQD- $0DUWILW]HU 66 &KLPBHDQRG $ -I
$SSO\LQJ VA\VWHPV ELRORJ\ PHWPRRBROURJIS RWR/ LEGI\QMNVYR FHD
UHFRYHU\ DIWHU W UIXiraDoWNe&roEduDd Q L Q M X#J\

IDVNRZLW] ' DQG * *UDQW ) QTRaQ:s\altiorhLreseioh @ Haxiida®e/ FLHQFH
braininury HGLWHG E\ ' /DVNRZLW] DQG * *U D\ WD \% REDDIDGEN RID QF L
*URXS
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/IHH + 0 LQWHUPDUN *($DMDHD® 7G BD QANKHIUMHH JRFDO OH
DFXWH PLOG WUDWXBQRW®W LFHKWUWRIFQ® L@LRMXIBY BV X Wdtiod bf &
Neurotrauma +

/IHYLQ + 6 OHPRU\ GHILFLW JburkalClhiCaRavitHEXp&rishén@l L Q M X U\
Neuropsychology +

/HYLQ + 6 3 UHHFEGRLFAMUL\RIQ RR W U Q XK1BvDiWaLOF NEWwdraugha

/IHYLQ + 6 + ( *OU(LVHQEHUJ 5 0BYMWK-- .UHXW]JHU : 0 +LJK

BRUWPDQ 0 $ )RXONHV - $ -DQH KWDOOUPDURMKXDRBEHKDYDRUN
RXWFRPH \HDU DIWHU VHYHUH KHBIBWLLEGM>RPD JGEDl HEFQBM RI WK
Neurosurgery *

IHZ + |/ - + 3RRQBHBSORWMI * / 'HRROEBERKXK & % *XLOORU\ % ¢
DQG ' ; &LIX SURJUDP GHYHORSYRNQYWFINOQRd GHWRUQUIFXK B UG
SRO\WUDXPD QodridaZoRRENabilitatidiiResearch and Development +

IXFNH :ROG % 3 U5%&) 7)DRUYBRQ - '(+%PHOHDQG & / 5RVHQ
/ILQNLQJ WUDXPDWRFFEKURIQQ L QWULDXWRW L6 HWHISKDWR KD RI SRW
PHFKDQLVPV OHDELLXIOW H \ QHUXQ Rodhabdfl NedrotRusaH Q W +

obDDV % 7UDXBDMUR BKDLI@ILQJ &R R DB BIEi43% Jbuthd ob S
Traumatology—English Edition *
obLwL 7 . 6 .RQIDUODNRPWU 3 %WPQGDP DQGROH RI DSROLSRSUR

SRO\PRUSKLVP DV D $QRWQRXWDW PR &NBUIQURGUINQBUDWLYH GL
F UL W L F DNeutdsdrgéryrbeus

ODQQHUV - / 5 ' )RUWADIQ 55 -6(BRODLOYV: DQG $ 3 .RQWRYV
SUH PRUELG IDFWRVUK DQIVM] PRDGOW X DX RRWILAVEW WIU@ XPDWLF V
S8QLWHG 6WDWHYV RaunalwidelroSadida/ R Q Q H O+

OF&UHD 0 - 3 .HO®W\S$FNOXJUHDQG & SOVER®BUGL]HG DVVHVVPHQ
FRQFXVVLRQ LQ NRRMWEDOO SOD\HUV

OF&UHD 0 . *XVNRBEHNLFs . +HOPLF&N %RMEQOHBYPXVVHQ . : $K
< :DQJ - +RHO]JAHHHDQG 0'DDRI LQWHXSHBRRIQRWQFH RQ WKH 0OLO

&RQFXVVLRQ (YDOXDWLRQ 0$&( E\ 8 ® 2R)L @ MWDyMediche) YLFH PHPE
+

OF,QQHV . & [/ )J)ULHVHQ ' ( ODF.H®]J&H* "%®RHHVWZRRG WQDXPD

EUDLQ LQMXU\ P7%, DQG FKURQLF FRHORIMMBQONME LPSDLUPHQW $
H

OF.HH $ & DQG ' + 'DQHKWKYBXURSWWERPRWLR IEHaDdbQokioQ) M XU\ | C
clinical neurology 9RO HGLWHGDEAG $*W0D I#FD@QD DY (®VHYLHU 3

OF.LQOD\ $ DQG/ - +RKARRG XUDFDAODBXNCHDWE\ PLOG WUDXPD!
L Q MD{dability and Rehabilitation +

OF.LQOD\ $ / - +RUZRR®JBPWYEGRAQ \ REFAXOUNMHSRUW DV D PHWKF
VFUHHQLQJ IRU OLRHWLUPHXR BRAXUFURIWMIMHY KQW XUHWKOWHG LQ KRV
Journal of the International Neuropsychological Society *

OFAXLVWLRQ . 7X6HQV %HGEPY * /HWMBHURQ -$6FDUERURXJK DQCGC
$JDUZDO , QV XQ6G QUBH N VDDIW K W RWFHRIPW PRIQMWUD @ BDRVLF EUDLC
Journal of Surgical Research +

OHDJKHU $ ' & $ RPRUMHGOBDYG-$'* &KDBDBHY DQG HWKQLF GLVSDL
GLVFKDUJH WR UHKDELOLWDW LR uiiiONRudsQrders? UD XPDMWLF EUDLC

OHHKDQ : 3 5 & ODQQL[ 0 - 2rEULHQ@KDBIQSUB YD RHROFH. QY XQGLE
FRQF XV VLR Q Clihic MWriaid+SpoH Medicine +
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ORUDOHV " 0 1 OBEROKQG :* F/KRMEBYHR@ :$/3DWNHOO / /RQJIKL
IDXUHU 0 ODHJHOHJ (" 1HXUBEDRH1 DEQVR FF KHOWWQW RV K
([SHULPHQWDO PRGHWONLRI MPWDOXR D WRLER EXDOG\DQEHWWHU PRXV

Neuroscience *

OXWFK & $ - ) ¥DOIBRWW DERDILRD HY DDORXXDWH WUDXPDWLF EUDL
Neurosurgery Clinics of North America *

2SSHOW . ' +DKQ@MWLQO -.X%hIRWFK3 G COCXQFVEMQUHIU DQG 0 .UHLQHVW

,QIOXHQFH RI GHPRJUDSKLF IDFWR WRWQ DR F KU F 0ROH X WROORXI B
SVI\FKRORJLFDO DQG YHIJHWDWLYH RROWBRRKHUWR OORZLQY WUDXPD

3DGJHWW & 5 0 -& 6XPENHWODEHFQG( 0 DVVWFSHRLDWHG ZLWK SRRUHU
RXWFRPH IROORZLQJ WUDXPDW L WNerg@ychplagh) M XU\"+$ PHWD DQDO\

3DQ - , ' &RQQRDONHB -DQUAWHMQAQGS$ /UHHRQNRUWYV B8HODWHG EU
LQMXULHV &RQQHFWLQIN&DNIgiPaOARcs WR GLDJQRVLV
3DQHQND : - $ - I*DUBQYWBKO* & &QUIDHIRUG DQG * / ,YHUVRQ
6\VWHPDWLF UHYLHZ RI JHQHWLF W/VDRNXPBWRUMUURBILQ XQWRUDLQ
Neurotrauma +
3bsSD / ' (GZDUGV DQG)URP@DWLBU YV QHHQ Bririefdduma:
Molecular, neuropsychological, and rehabilitation aspectd GLWHG E\ ) + .REHLVV\ %RFI
)/ &5& 3UHVV 7D\ORU )UDQFLYV « E\/\T®OD\ORU )JUDQFLV *URXS
SHUULQ 3 % ' WFK-06QK®HWWH -DESBUDQDR B8 $ .RODNRZVN\ +D\(
:ULJKW DQG $ /HTXHULFD 5D RLVDDOHKMHIO W KG RY & I UW WH H V UL\
WUDXPDWLF EUDLQ LQM X Wchive® & BhyszaMiaditine Rl Rehalil@ation
+
BHHWHUV : 5 YDQ GHQ %UDQGH 6 6\ RDOHQEGHUJ $+ %UDILIOIRPD DC
oDDV (SLGHPLRORJ\ RI WUD X PAcW NeurgchibigiQa W)X U\ LQ (XURS
+
BRGHOO . . *LIIRUGDQGWRXBRODMEHURSV\FKIMXRIJLFDO DVVHVVPHQ
E U D L Q. Th@ Rs¥ctiatric Clinics of North America *
3RZHOO - 0 - 9 )HNRHDQ@R1L 65 67HPSL Q HD®G . $FFXUDF\ RI PLO(
WUDXPDWLF EUD L @rchigeMof Physiedl DlddriRe/dnl Rehabilitation +

B3ULQFH & DQG 0 ( (YWUXKMWLRQ D@PGOMGUWDWRPMMWLRIEUDLQ LQMX
QHXUR S V\BriiR&xignkes

3XJK 0 - ( 3 )LQOH\ & 3 :DQJ UDPLRRRHBDRG6ZDF &DS$ (OQLV
/IHANXP ( 0 ORUWHQVHQ % $ (DSHQG ¥ KH GRIREBQ7YLHP BXVKDDFK
&DUH &OLQLF 75%$&& S5HVHDUHKVUOURDV SMPMXXGYHRFRRRRWELGLW\ WU
DVVRFLDWHG ZLWIKQW X D X P DR W LHWHERDEIX | RK DK BYaMDUgryZ D U V

+

5DNKROLD 0 9 5 * 2KPBUS5 %DRQJIJDQBWHKD) I 0 .RFKDQHN DQG
:DIJQHU 6\VWHRREG KNWIUR@ B GG LERXBRQAGAFHEGRLIERIHQHYV
VHYHUH WUDXPDWS8B REJUIR\QWILEMOQWILLFDEMRDL @ ILWYVIXXP D HODWHG
Journal of Neurotrauma $ XJ XV W >(SXE DKHDG RI SULQW@

5DQJDQDWKDQ 3 b5DYLVXRDW OF&XOWRXNJIJR 6QG $ . :DIJQHU
IRQIJLWXGLQDO VH[ DQG VWUHVV KR UWUPRIQBQSU B RVOH VP DPRBVDXYVIDE
DIWHU VHYHUH 7%, $ BrABwIRjluy HULHY DQDO\VLYV

5LJRQ $ [ TXUNVWOD0 %XI0XWOX7KDBAMBPRWHWJIH 6H[ DV D SRVVLEC
IDFWRU DJDLQVW HPRWLRQ UHFRJQLW ERQ@ LL@og:idia Ry, IROORZL
& Behavioral Neuroscience *

5RRJHQEHHN % $ ,. OOHQR@QG ' &KWRHURYILSOWKH HSLGHPLRORJ)\
EUDLQ Nafuh RélVlews Neurology *
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5XVVHOO / 0 O ' '"HYRUH 6 0 %DRYAMMHWWHUYURBVEWHRQWIRPHU\
9 .DQH DQG / $ %VBKQOBUHQJHV DVWMRFQDYIHIR ZLWKDXPDWLF EU
DPRQJ 8 6 YHWHUDQV VHHAMeGcanKauma 6f RUONE Nedith Y LEXYS O

6 6

6DQWLDJR [/ $ % D¥K2K % +ROFRPEGHBQG & $(FOLQLFDO FRPSDUL
SHQHWUDWLQJ DQG EOXQBMIMNWNLEXPDWLE EUDLQ LQMXULHYV

6FKLUDOGL 0 &OXNEBBWMBH' % 8JL®RLZH@H]/M GO DIXG 0 %RDN\H
(ITHFW RI LQVXUDQFH DQG UDFLDODGWWS BUDW@MHAE® RROURXWFRPHYV
Neurological Surgery, Part ACentral European Neurosurgery +

6FKQHLGHU $ / 7 & H+RPUHWWHW %)Y RLPWOWWRQ 0% GGIHVODUD]]R -
+XJJLQV DQG U $ NUFHMBRQVHV WROUWMXWXPAOFWHHEEUQRLQXHVWLR
VXLFLGH DWWHPSWMDPRQWHW B R V H+ MBLERWK PHIPAU QR O VRMHDID WK VH U
Frontiers in Psychiatry

6FKZDE . $ * %DNHU % ,YLQV O0'6MUNGHRLOOHWKH PKULBQ GUD X
%UDLQ ,QMXU\ 6 FUHWYWWLYOMWLQJ WKH UBISRE®EMNL RYVWDUKHP HQW IRU ¢
WUDXPDWLF EUDLQ LQMXU\ 7%, LQWWLR RISI\K @ MWNAUERROPX IBJ RWPD G

6 XSSO $
6FKZDE . $ % ,RFHQV: *RKUDVRQ 0 6QOXKOM\7LOOXHUDQG ' :DUGHQ
6FUHHQLQJ IRU WUDXPDWLF EUNRR GHIORANP HQ W U B R V KUDHQW 3

,UDT ,QLWLDO LWVQKHHXWHIDOQRYVMRRJ WRRUWRWUVWUDBEaWLF EUDL
of Head Trauma Rehabilitation *

6HWQLN / DQG - - 7%B]PKDDQRFWHHQUWN ZKRIGRDQRW VHHN PHGLF
WUDXPDWLF BahDriju®y L QM XH\

6KDIL 6 & ODUTXH] GH OD 30DWD & &DO3WDHD WW)PDD QNaGKQ SP DD |
0 *HQWLOHOOR ULVWDHVYDQ GMIR/GIRWWER R K CHWIHRIQWOD XPDWLF |
Journal of Trauma *

6KHUHU 0 6 $ <DEORQ 5 1DNDVH 5LFKIDHEWRQ VIHQE ULW\ RUFNR \
WUDXPDWLF FRQIXVLRQ DQG LWV FRQUWVWUWXP QW LAFCHRVEIMRE \L RIND XR
Physical Medicine and Rehabilitation +

6KLQ 6 6 - : %DOHV & (GZDUG 'BMROXPGUD O+ZPRQILQJI RI PLOG
EUDLQ LQMXU\ PD\2QRWYEH HQRXIRFRRRIQOMD DPDQGOQBRHRNIPLOG WUD
EUDLQ Rr&Mmadihg and Behavior +

6LOYHU - 0 5 .UDPHU 6 *UHHQZD/XG DVQMRBLDMIMVPERBWZHHQ K
DQG SV\FKLDWULF GLVRUGHUYV )LQ G ICHR/L RORR MWFKHD WHRZK # Bl QMQ DI
Brain Injury +

6PLWK ' + 'L D J Q R VQaQadlian RiedicX Y dsadatpn Journal

6SHQFHU 5 - / /D@WHUG6DQG / $ %LHOODXVHNDRUWHG FRIQLWLY'E
IROORZLQJ PLOG WUDXPDWLF EUD IKQQUHXWRW\VDRKR ORRB UMD M SR
2,) 2() Y HWIdwrnal@f\RehabilitatioiResearch and Development *

6WDXGHQPD\HU . DVWLDLDY $H 20 OWHILOIBDOORO DAIG 6 6KDIL (
GLVSDULWLHV LQ ORQJ WHUP IXQ PNIOR QMWDRX WauR® HV DIWHU WU

+

6WHLQ 0 % - 5 +#DON@UD®G/' 5 )ROGHDQG SDUWLDO SRVWWUDX
GLVRUGHU )LQGLQJV |URAMdicanRGUmMAl QfIPgythMtyU Y H\ +

6XOOLYDQ . $ & /%(GHRSHD®G * $ %ROWVIQIRMQFH DQG RWKHU S|
RXWFRPHYVY DIWHU PLOG WUDXPDW L WNeutdizycolag ReXielh $ VIVWHPDW

+

7TDQHY . 6 . = 3HOMGIRAD QG 0 ( BRPURAE 7%, FR PRUELGLW\
6FRSH FOLQLFDO SUHVHQWBramliuy DQG WYHDWPHQW RSWLRQV
7D\ORU ' ' DQG & *HUFHO 7D\ORU GLDJQRVRPWLEG IRK W WPRI RDW L

E U DL Q Rhjosbghical Transactions of the Y& Society B: Biological Sciences
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7THDVGDOH * DOG %% -HQQHWW L $N & HARVPHFLWR XM QAHRPAD B GO DL P
Lancet +

7THUULR + /[ $ WYUHQYQHUO & KR ,. GHIKOAPADEN. 6FDOO\ 5 %UHWWKI
:DUGHQ 7TUDXPDWLF EUDLQ LOMMAHAWNIVFLHBXBLYISBBHEBURIDG|
W H DoBrnal of Head Trauma Rehabilitation +

TURWWHU % % 0 ( 5RELQVRQ : 3DQWOEHUJIDBODIWOF*OLQE®HWD
H[SRVXUH DJHWG®JPDWSNBKINLQWHJU LW\

9¢ 'HSDUWPHQW RI 9HW Sdidering ahd levdluatibn of ggible traumatic brain injury
in Operation Enduring Freedom (OEF) a@peration Iraqi Freedom (OIF) veterans9 + $
'"LUHFWLYH :DVKLQJWRQ '& 'HSODWWPHQW RI 9HWHUDQV $

9% 7TUDXPDWLF EUDLQ LQMXU\ 7%,V KIQQ/IMWWREP HO WHN SOWNUP A D §/X
SHWHUDQV $IIDLUV

9% VA/DOD clinical practice guideline for theanagement of concussion-mild traumatic brain
inury :DVKLQJWRQ '& 'HSDUWPHQW RI 9HWHUDQV $IIDLUV

9DQ *LDX 9 6 6 SLGWYIN\ DG 6 <*HQP SDQHOV DQG SULPHUV IRL
JHQHUDWLRQ VHTXHQFLQJ VW XG L HWleRular @nd X&lliHae FOoieb@yUDWLY H G

=+

9DQGHUSORHJ 5 '+ 6* *WREDQDKWBG GHYHQRWRBQWDO SURFHVV RI C
VHPLVWUXFWXUHG FOLQLFDO LUquwaldf RehdditatidbRésearch @&id QW LILFDW
Development +

OHHUDPXWKX 9 9 1DUD\DQDQ 7 / X®D/0O'HOP@RRGRRG :DBGBQOQ
*DQHVDQ DQG 1 5DWVIORQ WHQWVRX LPWDILIQORB LU WRIHDWHADWLF EUDL
LWV FRUUHODWLRQ ZLWK HDUO\ QHMX WXL GBRBMANRYT XEDO LPSDLUP
Neurotrauma +

OLQFHQW $ 6 7 0 5RHEXFN 6SHQRMUWILQGE $KRIQPURAVFKQG GH&LMQ
WUDXPDWLF EUDLQ LQMXU\ ,PSOLH Bi¥é¢iReps/andcRDg¢mettinQJ PLOLWDU\
6XSSO 6 6

:LOOLDPV & & DQGW 7 %HUQRKRSSportQMBWiKeO HW H V+

' LQWHUPDUN 0O 3 & 6DQHOOL <:KLQNWDRZ$ 7- -7VURNXWDIOV & '7*HDQ
/IXL $ 0 1RUEDVK &URDKW DQG 0 =SRDQH®&J HYLGHQFH DQG
UHFRPPHQGDWLRQW QRUOWMN DX PEGWLIFQEHBURM RVRXORQRG LPDJLQJ W

American Journal of Neuroradiology ( =(

:LWFKHU . * ' 6 DQ@QGHUPBDQRGERXWWKH LQIODRPDWRU\ SXPS RI W
DIWHU WUD XP D Wdn#s B NM&utogcien@eM X U\ +

ULJKW ' : 7 5 (VSLQR]D [/ + OAFNVWHU S5DMFOLTI 6WWHLQ

GLIITIHUHQFHYV LQ QHQIEIRIG)\RJBID[DJGNHRF@BBQV)I@@VU{NV\HDUFK DIJHQG
WUDXPDWL F Acatibri©QEmepddncyMedicine

LRQJ . < =KX < LEXDQEFEFKHQJI O 4HLIZ!QDQG: ADIWVWWHHER LQWHJIJUL W\
FRIQLWLRQ LQ PLOG WUDXPDWLF BUDE®BAERNREEarchROORZLQJ PRW

+

<DPDPRWR 6 ' 6 'HELWWRXD®G ' FFOEIVAW WQIBXPDWLF EUDLQ LQN
,PSOLFDWLRQMoleBulesW KH D S\

<HDWHYV . 2 + *XVDQORU %DQIJHUWISVVLHWULIEXKKW ' 6 1DJLQ D
-RQHYV /IRQJLWXENVQRIOS WU\ MRIGFAVRUIDLF KIL O\RPISMR ZLWK PLOG
EUDLQ LQMXULHY DQG WKHLU UHPediainece RQVKLStWR DFXWH FOLQLF

<L $ DQG . 'DPV 2T&RWERRVRFLDO ROGFHNMUL PQCX@WINQZLWK WUDXPIL
L Q MMNeurbRehabilitation +

<XK ( / 3 OXNKHUMHWNHD+ -) ./ <XHVRQ5 :)BUFRUGRQ $ % 9DODGNH
0 6FKQ\HU ' 2 2NRQOIZRV $DQG* 7 O0DOQOGMWLF UHVRQDQFH LP

LPSURYHV PRQWKWORQFRE@ H ISQE GV MFDAGRA W NEurBlogp LQ LQ M
-+
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<XK (/ 6 5 &RRSHU 3 OXNKHUMBH: -$ .*RXEGR® » /HQIV®DGND

2NRQNZR ' 0 6FKQ\HU 0 - 9DVVDU 6% 6, D\DHA 0 7& KOHDRQQDIH\. 'D
29&&RQQRU $ - +ULFLN 7 ,QRXH '- ./ OH KB FR -$0OBUBDEHERMLR D
. 6LQKD "LITXVLRQ WHQVRU LPDLQ QI ORJ VRXINARPW L & UBHUILLFQ
75%&. 7%, VIauxnallof Neurotrauma +

=DW]LFN ' ) ) 3 5LYDUD * - -XDQIRYLFK )Q +RIMMVMVR:6 * 7UX
IDWKHQV DQG ( - ODFNHQ]LH WOREWDL WLW H U Q Y& VW) MPOWN IHR/(
VWUHVV GLVRUGHU DQG VHOI UH SHRQUMWHVEs &f bsBners Rsybh@atey FRJQ LW L

+

=HLOHU ) $ & OF)DG\HQ 9 ) - 1HRERIKKHS 66 \ASOWWL /( : 6W

5 /| *UXHQ 7 : OF$OOLVWHU - 5®RVDWQ G GG 3IDORWDOHRQS , 5*HQ

LQIOXHQFHV RQ SDWLHQW RULHQWHG R®WFIRPH V\ V § MVPLDDXLIPAD WH P
DSROLSRSURWHLQ ( VLQJO HJQUXBEIOHNBULaBHASRIX\PR U S K (P DK HD
RI SULQW@
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'LVDELOLW\ '"HWHUPLQDWLRQ 3URFHV)\
7TUDXPDWLF %UDLQ ,QMXU\

7KH '"HSDUWPHQW RI 9HWHUDQV $11DLUNWBS WHIY XHHZ WK &
DGMXGLFDWLRQ SURFHVV E\ ZKLFK AP\ DE FRIQ\Y VL /M B W\ UV,
DVVHVVHG IRU DZDUGLQJ GLVDELOLWRLARPISE QV 2B Y NHGH W
WKH DGHTXDF\ RIRWKRIF R®R XV HD® G \GW KH DORBSLWBWLLRRQA\L DQG DC
UHYLHZ WKH FUH®HQW RD OWK B (& R\WULEH B B V (KR LRIQWI R&K D S W H |
E\ GHILQLQJ GLVDELODRY \RY®G YSLUHRZWIDEW @ HW\$ GHW\BHUPLQDWLR
WKH UHVLGXDOV RRQ@% L WL RQ WZKKRARK WBHIVXIOQN DJR®, IURP Wk
VXEPLVVLRQ Rl WKH FRDH P OW KSIRRFIH I K R H FEFODVSHWVHR Q WK H
SURWRFROV XVHG ULKVHE R DX B VR Qi WENGHONML D ¥ WEKQG WUDL
LQ WKH FOLQLFDOVDENGNWP KWOQW LDQQGRIG D% O OM VWE&KDF KD SW H U
9$TV HIIRUWYV DWFHRXIRLWK B \DWGMPELFDWLRQ SURFHVYV

',6$%,/,7< $1' ',6%$%,/,7< &203(16%7,21

'LVDELOLW\ FRPSRQNWNUR 6HQHDL WQD/Z CRUG R G HWRRU'Y PMRVUHHU
LOQMXULHY RU LOOQHVVHV WKDW WHKFHWSGG HWY KWW LIQM VZ B H H H_ ¢
GXULQJ DFWLYH PLOLWDUDRKHGYVPIEO2YJ VBUYLFH FRQQHFW
DVVLIJQHG D UDWLQWRUDQSHQFHOQR GHWIFHOAWQAUHPHQWYV
RI GLVDELOLW)\ IRU D JLYHQ GLVDEWU @Rl FIRFVGRUN. RIOQEAIBQG
GLDJQRVLV FRGHG BDWHRWD®NMQS | VDR VRS 8QH GAKIZHAEIIRAE 6 5 ' @
ZKLFK SURYLGHWNODMWHQLDPHRGL AR L@U R D P DOMLR\QUIDQW. QJ D
ZLWK WKH GLVDBE\\ORW\XDE & DR 9D GLPBIQ \ZKWRHKDY FRWH WKDQ
VHUYLFH FRQQHFWHG GLVDELOLWRQ HF® G YW K HD 91$ DMWKLH)J DRSS G
IRUPXOD WR GHWGOO FELQ/H B0 \R Y H PBOIDQIOYSWKH IRYHUDOO Gl
UDWLQJ LV PDSSH®G HVR/ IBHE & IQBHIS MWH\Z MLIFED B/&IR ZV WKH PRQWKZC
SDLG E\ 93 WR WKH XHBDAMH XQ W R PAPKIEIDE M/ UHHGRW IGH MDXEP EH U |
GHSHQGHQWYV 9% D

,Q DGGLWLRQ WR PRQHWDU\ EHQHRMNKH UY B WHHIKS G DKEBX BB Q BIREXO/H QR L
LQVXUDQFH EHQHILWY 7KH IRFXV RWWKLV FKDSWHU LV PRQHWDU\ EHQHI

57
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7KH 9% UHJDUGV GLYWEUYHFWDRR @ IBR Q/ HUYDLFHRVR Y QB O W
IXQFWLRQ DQG W KH IPRRFRSH QV D RUL RO/ WRFMD \& Bl GWZ QR K W K H
DELOLW\ WRLYRAUNQ EH FRQWKUD ¥RFH® @ LOM K XXWLARKDS GBE QL VW U |
YLHZV GLVDELOLWHWBB® DIHRVEK MUDBNOS WR YELHEGI IGLV YLHZV
FRPSHQVDWLRQ DV [XHWE DK HG FIRP 8 HROWREWEIROH GVRIZ BV KH FOL
LQDELOLW\ WR ZRUN RU SHUIRUP UYPOE\RQ DRIWDL P 8 GIIDALOY0 XLCP BB
66% 'KLOH 66$%$ DODWG VWV RBRSYDEVEOMWLRQZKR EQGRRW ZRUI
9$ DZDUGV GLVDELRQLWRFRPBSQN ZWR | URPWDLIOQ WOMXVHK Y LF
UHJDUGOHVV Rl WHMNLYHWEHODR QY WER\VDE VR LWHAFEHHLGHILWY IURTF
UHFHLYLQJ EH QI LVO/W KRRJIW KHH L H\E IQRIW \Q HRAH RQBIUG R\ FRQ|
IRU WKH RWKHU 9% /DZ

,Q ILVFDO \HDU H F H LYYHHWE H URDRB\H 10 WDAWIIRRIQ UEHH/Q. G X D O\
7%, 7TDEOH VKRZR/I WRHTXXPEHWHUDQR\GEZKXBREWOEMLYRFRP SHQ

EHQHILWYV IRU UHL\GXDIMY RIEY % KBOLWRYBWDRQOVG LYFED XV LY H
DQ\ RWKHU QRQ 7%, UDWHG FRQGLWLRQV

7$%/( 2YHUDOO 'LVDELOHLWHN GD@\ QLW KRD SDOM. ®J TRID BRNW L
%UDLQ ,QMXU\

)< WR GDWH
2YHUDOO 'LVDELOLW\ 5DWLEV RI }XO\

7TRWDO

127( )LVFDO \HDU P XWRVGE®IMWDLIQURP VERWREHU 7KRVH ZLWK
ZHUH HYDOXDWMHGGEWR IGHYWWHHQRLGLVDELOLW\
6285&( &RPPXQLFDWLRQWHWH LMW BHGBIAQLVWUDWLRQ -X

'(3$570(17 2) 9(7(5%$16 $))%,5,6%%,/,7< '(7(50,1$7,21
352&(66 )25 5(6,'8$/675)$80$7,& %5$,1 ,1-85<

7KH DGMXGLFDWLR @ BSELRFHV FIRRS $$) BIXWM LIRQ® QR ¥ RN N H
VWDNHKROGHUV MWK H UDHQW HUHDDD WVBKHIBGOP W IHY SVHIDFVLLIRGDV % H Q F
$GPLQLVWUDWLRQ 19% BV VGG W \Z B URRYZ D\§ & DHOWH KIREWYHU Q

$Q H[FHSWLRQ LV WKDW IRU FHU\QD LI G LS/HERIDQW LG D EXLKOW WU @ W HE 3 |
RU PDNH RYHU D FWWUDAODODL\QWLKHF RHPGIH BB O/ ISR Y HUW\ OLQH
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FDVHV LQYROYH DROGDGRU W KRWIH WA NHL IBQ FCAHAWAU EE HKLFK WK
VWDNHKROGHUV ZKGN P®RIH WE B IUP X RRBGCBKN IRGYHDJDVO R DGMXCG
SURFHVV LV QRW X\Q RT X7H6 W ROWDH. ¥ MGSEHDBFW | WK WIRHR OV HD QG SURYV
XQLTXH WR WKRVH FROIURYMGHUYIXWHPEBOWKH®DGEMNMBGLRDWLRQ ¢

),*85( 2YHUYLHZ Rl WKH 9$ DGMXGLFDWLROQVEBRFHVV IRU GLVDEL
127(6 $ YHWHUDQ PDSSHO® IRW DQ\HWWH S JQ WKHYSERFFRQQHFWLR
GHFLVLRQ D GHFLVLRQ IRU DQ LOQFRRIHDWVIGSHMWLRY '&28 HRPEHQ
%HQHILWY 4XHVWLRYRBLOHW(QDPLQDWLRQ.BPBQDBHPMQUDXPDWLF |
LQMXU\ 9% 'HSDUWPHQW RI 9HWHUD QD ISUND BB HGHEBH 1RH VBB WD Q\
'LVDELOLWLHV 9%$ O9HWHUDQV %HQHIDWV $8 P DGUK WEPMDLLR/QV LB\

%URDGO\ VSHDN L QLW W& HWI$ UPIL\DIEN IR G XDURF RV V %R W QY F
WKH IROORZLQJ VGVHG W KH/ 9B V FARBHIQY Y R Q¥ LO@ PG 0  VH}
$SSHQGL[ , IRUO 7DEOH RI &RQWHQWV 9% E

, ] WKH VHUYLFRJIPAREHREDIOOE IGLL V PHLDW WU | LFRF DDK\HH R
UHVLGXDOV RI 7%, RUKIBONU UHX GW WHRW @WK H WIKGIX® ML R Q
EHIJLQV ZKLOH WKH VHUYLFH PHPEHW DWQVW®WRD@W BUNHQ
OHDYLQJ WKH PLOLWDU\ D YHWHUWDQ BhV DEYH IDWR O DLVD
FODLPV FDQ EH ILOHHMGE W% H R XJ KWAHKH YOH SYHHUNDRQQY AAHAUKY L F |
RUJDQL]DWLRQ 962 RU ZLWK D 9® VWO OODVDMQAWDWKWIB a

9%$ UHFHLYHV WKH FODLP ,1 9% $SWOHAMH YO-B\S O L3FVIXWE 1 R/Q@
PHDQLQJ LW LQFOXGHV VXIILFLHQ@W ¥ QMRUPDMHL R Q GV ROYD
PHGLFDO FRQGLWRR®URMHYVOMKEHRBQ LFWR W 9PBHEYH D

VXEVWDQWLD O O \WHLRRRXS Col4/8 HP B 8 B/OLLEYOH. WK H F Q R MPLLFGIWR |
HYLGHQFH QHFHVVDU\ WR VXEVW DUPWLR W H Q\DKHP [FQ W LPK |
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WKH 9% RU WKH FOIDE®D QRW LK EWDUSIAL@A WHKADHN Bi @ L\GXHEP L
D FODLP IRU UHVLWXDOVWR HYWDERWVVK D B% \ RKLLIDMRM W
SK\WLDWULVW QHIXRIMXQR HIRQV L IRWWHHHIFWHYHD Q@ GLG JOR V
ZKLOH RQ DEWLYH GXW\ 9% E

2QFH WKH 7%, GLHDQ QGRAW D EKODLW KEH G %W R X VW E HG X DDV VR |
7KDW PD\ KDSSHQ LQ D QXPEHU RI ZD\UHSRH W LURP DFF
SULYDWH SK\VLFHVQWMKDW GHRHWPR W Q5 B XX B RWHNR U
+RZHYHU LQ PRV\® PB'GH¥D®WDIDRBDPEMIKQW B UR UQ R
SXUSRVHV"  EHFDXVH WKH GLDJQRVWQF®QQ W WMIDVORSHDQY
PHGLFDO H[DPLQDWLRQFGRRY D® W PEEEB\H @ WW KH WRR V
FDVHV 9%$ RUGHUW QG BRRNVQRDW & R3S Hi DU PG ER @
9+$ FOLQLFLDQ RU DQIWISDFOWRIL FT IO ¥DRD X PIMPH.\D MK H G H
RI LPSDLUPHQW IWQRQLRQD OGOV REFRIUGH GKLF KV KW 'LV
%BHQHILWYV 4XHVWLRIFEDILW KX Q'Yd4X H R VHWLEXDHOQGR][ 7
7KH & 3 H[DPLQDWH R/GI QWWXR W% D VICD VQMHH B FXDBER $
UDWLQJ VSHFLD O IS\HW FHQWHUIRHL Q B WRWIGHE\DOR R S DG H Q F H
UHFRUGHG LQ WK I® VR T, ZH WIKG BFIBISW HRUL I QL K B OV F
7%, LQ DGGLWLRQVWRQRWKAKU DL\VQ WRKIHPIDHIVHG) D € PV LPRHG U
7KH YHWHUD QQEHG L Qb EWLIORML\YE QML WP WLIQH 8DV EELD G
DV WKH YHWHUDQQV RRIQICPLSVIRRY(H Z BRG\KH VWWLFPHHQ W KLDHAT X L |
UHHYDOXDWLRQ RQ ®IKWMLRIOPWH UDIQWWEFB QWU HRMLYHQUG X
7%, PD\ UHT X HHW\D KD Wi W IDW DQ\ WLPH

1 WKH YHWH U D BDL@KHW KHR WD BVILUHWIG i FFIDVQ. "X ERHWR DQ D
KDYH WKH FDVH UHVYGHZIHEGHBAHW R B WRES 6 D G\W RFHY D S D V
DQG GHYHORSV QHZ HYHOHQYKH BQ DO BHMFMVXERD RQ EH
RI WKH 9% VHFUHW BB P BRID GD WD RIQCHEW/Y HRWH WIEY R \EK Q H

,Q '"HFHPEHU WKH DYHUDJH UHSR WWHSURHIPVW IG IRV DVEELL
FODLPV ZDV GD\V 9% F

7+(5$7,1* 352&(66

9%$%$ LV WKH DGPLQKWWSDWKRY P DW KVE\KW @/HKFL UDRVQ Q J
LQIRUPDWLRQ JDWHKWUHK®G Q¥R RJ MAKRHU & M CDOQ/GK R QVRIQP DWWR Q H
IURP 9+$% RU 9%$ FRQWODFWHE \AWOD QLERUIN DFDAWVMILFHV WR !
FODLPV &ODLPV SHRBAVWRUN DI QBHESY HY KR WDWKMHWKH H
QHHGHG WR GHWMUFL@GH WDWLLOWIO YSRIMHE BIIMAWD WHLY WIVF H5 ABH5 V
GHFLGH UDWLQJQSHWFIDQWEDHY )< HUDQV VXERWWWHG FODLP\

ZHUH ILOHGRRQNAWLYRGHZKLOHS IRU DIQUHQAWHDVH LQ Et
FRPPXQLFDWLRQ ZLWK 9%$ -XO\ ZRDV ~ WKH PBJULPR O \DK
IRU SHUFHQW. QGLlVRE LD YWWHDWQ DIRRQH SBWGBFHQW GLVDEL
UDWLQJ IRU D YHWBIQOG FRLVE DPVSRWIBY $LG %HQH

7KH 9%$TV SUHGHW D QL @EKW LURTDMY & IHRY HDRP IR DV B DAWY
GHFLVLRQ 7KRVH WH IZAOR LXDRADKKHEH VEBHGHW RGGIQW H UPH D H H QW

&)5
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LQFOXGLQJ UHTXHRWLOQHYRHGLBED Q QUMY PDYE RO WKRIRILQJ RW k
UHTXLUHG WR PDRA DDPGDIP6 B\HFZKR V& KKMH WKIHQFRZXGLWLRQ |
FRQQHFWHG GHWHWPLQBWNIOH LW DY \GLD\G HD @ KHISBHGHWH |
WHDPJV MRE R|I GHQWERSHPHVWRH \HVEBAFDLNHRI UVWRIHQ WLP
FRQVXPLQJ DV PXOWLSOH UHTXHV®WRHIRWHEH Q HFRH RYP D W\
SUHGHWHUPLQDW DR Q HWVHIRR) WWHHWF W RWD B D WiHRRQHY@GI G HW H U P L
ZKHWKHU 9+$ VKRXOG FRPSOHWH D & 3 H[DP ,20

7KH UDWLQJ WHDP FP@® N WD LGPH/F WAKLIRD ®HHUTXW U R QVK H PAHRAQL\E [
HYLGHQMPHEGLWLRQ WR PHGLFDO UHFRURB @ Q6B URKMLIQHY H W
WRRO GHWHUPLQ RV @XW WM U RWHK/HWHR I HIS FPOIGLIFFO® GHRU D 9¢
FRQWUDFWHG FOLQMHFWBHQ DBENVHGSRORYBWIRI GHUVPB GH EDVH(
GLVWDQFH DQG DY BDQREEDDR QY R, 9MKGIUQL BUNQYRDYDLODEOH
PRQWK RI WKH VFKMB8WGIUPRJRD\OV MMLBRUI %R ZRONUI DIFS GRHV \
OLPLW IRU WKH QXRRHBHA BYIFRQ %/H DAFRPRPXD LS BWVYRQDZLWK !
$XIXVW

5065V WDNH WKH PQVR Y PEDAVIHR/QG KW H UPR EHHG: B H DVG\HWOR 5U
DQG PDNH D GHFLWRIQRIHRW L\RHU YSLHFWAFHQ @HGI IGV CREL O WY DPLQDV
WKH FRPSHWHQF\ Rl YHWHUDQV D Q GL G HSHDMHRWYVI URE WK
HQWHUHG LQWR W KOH @ B YWHPU-DIQV%6H D \EE BLBRACMGYHDUD XD ER QSR S X O D
WKH LQIRUPDW LR QHD SHWAG HVBKE\ 5/9 68 | BBWILNYQYV @DQVH WKH G
YHWHUDQ ZLOO EHJLQ WR UHFHLYH EHYQUHZ VRVIL RO 5585V RI
SUHSDUH FRPSOH[ PHGLFDO RSLQLR®HGHTFRBVGLD JIQRAMHR/GD Q 4
TXHVWLRQV FRQFHWQLRIJHWK B FQAHGSHIFDAH@QWHG -WRUWQH\ OHY
ZKR KDYH FRPSOHWHGHEBUDLW KB IJFHSWHSDURI IEFWLEDRHGLEDO
UHTXHVWV ZLWIGRXWH 58617 RUS E

LW VKRXOG EIHQQRNHIEU WERM@ONQ W \D SGHRDUMW DGKX DOV R1 WUD
EUDLQ LQMXU\ DQL5®EY PRIRWPERMMVR QQHR® P RAKH RKBO U LQ
'%4V DUH FRPSOHWNBQVK@W®GFE B WIHS B UB WQ RIQR RIG YW IQDWHKD G (
'%4V ZLOO EH UHTXLUHG DQG DQVZHIUNT WIRJ FSHYVOW DRE®W RIPUR (
H[DPSOH EHEDXVH WKH SRVWWUDXPDVXILE W U & VRUB DWRLIR@H IL
7%, '%4 WKH 7%, '%4 \SIORIXOHG EEFH FIRRPH WS BIRAWBRF R4 VERXOG E
LPSOHPHQWHG UH P&4L WIRQ E W RRI QTG F3WIBG' %W L ROH W B SIBKIQ G L [H
' DQG - IRU WKH 7%, DQG 376' '%4V UHVSHFWLYHO\

7+( $33($/6 352&(66

9HWHUDQV KDY HHDIOHDWDL JKMQW R \I '8 SEAF LYQ RH) PSS K DBV
PDGH D GHFLVLRQ RQLWK H KHMKHLUD WKRHGE QL @HBOVGRG IRU DQ
UDWLQJ RU DQ\ RWKHWGEHPIQVKR® V\BMH RAUR DOOSCS RD WKH GHF
LQFOXGLQJ EXW QWW HPLRQW MR WR UWIQIWS FEPDIQOIWWILR RI HYD
DVVLIJQHG DQG WHKH HH LIRIW WAL H IG'DMEHIQG HPHQWKH$SDSSHDOV !
LV D PXOWLVWDJH QRQOLQHDU SRRHUY \GH V¥ B &HVQ DIDAZKWIK B R/Q

SULRU WR OHDYLQJ WKH PLOLWDUHNGDPBPDOVH [WYLFH WHREHWY DM &M UXI\RHG |
'"HSDUWPHQW RI '"HIHQVH 'R' DQG WKRID WK BPD/VEINGPMIOQW VESDUDR LR®&HKH [
GRFXPHQWY DQG DFrHVANNENUWKH N8 IGHEFO &K IPRROQRBWU PHLGHQWLILHG GXULC
FDUHHU DRBDREXWK W@MW W XV
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RSHQ UHFRUG ZKLFK DOORZV WKH VWEPHVVDR&® RXBMHA/ HMYRQH
HYLGHQFH UHTXLRHWYHY QHZ FOQFOBHHLUBRBRQPMW ISQRFHV YV LV C

LQ %R EHORZ
% 2 ;
/LIH &\FOH RI D 9% $SSHDO

€ 9HWHUDQ VXEPLWY FODLP
€ 9%% LVVXHV LQLWLDO 9% UDWLQJ GHFLVLRQ
€ 9HWHUDQ VXEPLWY QRWLFH RI GLVDJUHHPHQW LQIRUPDO DSSHLEL
€ 9%% LVVXHV VWDWHPHQW RI WKH FDVH LQIRUPDO DSSHDO GHFL)
€ 9OHWHUDQ VXEPLWYV 9% )RUP 6XEVWDQWLYH $SSHDO I|[RUPDO D
€ 9%% LVVXHV VXSSOHPHQWDO VWDWHPMJFW ORI SO FCHVH. VYRQ WO C

FHUWLILHY DQG WUDQVIHUVY DSSHDO WRD%WRQPLDG ®H BIHWR@D @\RID {

LVVXHV ILQDO GHFLVLRQ
€ %\ ODZ ERDUG PXVW GHFLGH DSSHDOV LQ GRFNHW RUGHU
6285&( %9%

7KHUH DUH WZR OHYHOV RI DSSHBDVG 7EK\HMK H \O4\R D H & HRO
OHWHUDQVYT $SSHDIBVVIPLY VIRE ®V WR PREGE AWL K HDNI®H D O
WLPHO\ PDRQBUWLDWH DQ DSSHDO WKH Y BYWHUDRH © YW W R/ E
$SSHQGL[ . $GGLWLHRQDD @ X VWKW XEHKLW K $ JRURPH RZILFLDO D
$SSHQGL[ / ,1 DAMRHULWKRD G H F MBI IY HWHHHWD L WK LVDIOH % 9 $ 1 V
WKHQ WKH VHFRQG LHYEHM R D B/KEHIBOHDREOWDVQ RU V$ B/IKHHD OV IR U
&ODLPV 7KH YHWHL D@ W XRND RIZERENY Rl BKH %9% GHFLVLRQ
E 2QFH WKH DS SHNDHOWKIIEY BHHQF\BHRQ GV F QERRARNZVIRAQ J WR T
SDUWLHV DGYLVLQW KK ABG HRU NWKHFR D W3S HVDIOH RRIWEGHUN D O\
ZKDW ZLOO EH UHTKHWHG RQ) PRG KWK H $ EHFUKHWBRIXUW LV D
QDWLRQDO FRXUWH RAOXYARBGMXQ G\EGA WX GROLW R SHRYHZ RI I
GHFLVLRQV E\ WKH RWEBG AN HWKRIX K V8 SSHD O/ VOHYWHIOL @ IWDK H 9'$
7KH DSSHDOV SURBBGVWINFHR/PB TR QRILW HRID E GH) B P R X QMK
%9%$ LVVXHG G H ALY IDRSCS\H DYRW WVKKIRVE \Z W H 98 R OMWHUD Q
RQ DYHUDJH \HD UWD W RWPK W\K HQE DDV WAB & LVOKBIH URIDSQML R Q % ¢

7+( ', 6%%,/,7< %(1(),76628211$,5( $1' $ 6&+('8/(
)25 5$7,1* ', 6$%,/,7,(6 )25 5(6,'8%$/6 2) 7%,

7KH FRPPLWWHH ZDW WDIVN HG WIHWR LIIKXDW L RQ WK MV MVHR B G V¥
SURWRFROV XVHG EHWRH B$DW RQIURINR QN FIRBG HMOFE PWNRQV IR

8QLWHG 6WDWHYVY &RGH 8 6 & ¥ D
6HH ILIJXUH LQ *$ 2flditional PlakhBRWOIMd Enhance Efforts to Improve the Timeliness of
Appeals DecisionsifRU D GHWDLOHG DSSHDOV WLPHOLQH KWWXWH&ADDUBR JRY D
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OHJLVODWLYH RILFWG R RQIRVUWIUFCBAIRWHLRQ R/IK WHMGHWUYOGLWFD FOD L F
LPSDLUPHQWY DULVLQJ IURP 7%, :KW®HRO\D SRUH GLDGBRNU DB
DVVHVVLQJ 7%, WXKHVFUHEWLRIQHZWRR®B Y XWKD IR 9 H+$YDQ@ XDWLQ
UHVLGXDOV RI 7%DQGHWKWKI$6%'4 7KHQIOWRHFLDQZL 00 HYDO.
YHWHUDQYV FRQGLWLRQ DQG WKH 59KH 7% 68K H HAVIVUPH QH D
GHYHORSHG WR DG\GLWHW WLKH T%$ B VWL VY SRUQGHHQAHD ZLWK 9+
WKHUHIRUH W K'H6 & KDY HUE 1D HLQD GVHKEH ' R RNE WEQR W KHURS 65

$V SUHYLRXVO\ GLWRXBVNB VY QVR BEIPW HIH RX QWS RQUU URP
UHVLGXDOV RI 7%, QoG 9 %® LRRFWD Q PVBHGWKAH. AFLDQRUP WKD
WKH PHGLFDO LQIRUPDMW ER® LPHWHGKHE WRWIDURYDLGEHV]HG UHSR
IRU PHGLFDO H[DPLROWMRRQYXDGE REIHRGEK BXRHPWDWHR & 3
H[DPLQHUV XVH '%4\. MO SLUR RUG D \WWHMBO WWHKDHY D § V& MURH 6 H W H
GLVDELOLW\ UDW LVQKH DK1Y WK UHDQVOLE)E) HSXES6-5R/L DVDRKVIYGH\R U P D W L R
WKH\ QHHG W RQV VDDRIOD B FEF HMALIQJ WKH 9$65"

7KH GLVDELOLWSXDOIOVLRU 1% U WHIWHONVRIURPS WKBIPEBW FR
LQ WKH *DVVHVVPHQW RI FRIJQLWLRH 1% S DV P QR DR) GV K
UHVLGXDOV RI 7%, KH) GALKID BI$G & W \WDDW LRY J7PR,UFDIYVR QO\ WD N
YDOXHV  SHUFHQVSHUFSHYWH Q VS HWFHHIMWK RIRXWERPH RI WKH
LQGLFDWHY WKBWRPWRHW H®\HIUDSD HVRIGWIQHR QHDRHWR R Q WK H
9%$ DZDUGV WKH Y HI\QMUG QVD E L O3 R, 0 QIRW B & HDW WRWDO W
SHUFHQWDJH LV E\DW H B FRIQV VDK/HI K G QK V VE BHEBEARGBHUFHQW
DQG SHUFHQW Y)RW HH[D©SFOLH KDS BHH FIMADNV GH@DELOLW\ LI
KLJKHVW OHYHO RI HYDOXDWLRQ DRQU[WKH IDFHWV HYDOXEC

&RPPHQWYVY RQ WKH )DFHWYV

7KH FRPPLWWHH UHYLHZHG WKH 3DVDIQBVRWEWURU FRUGX I
7%, VHFWLRQ RI WRHFRAIPBD\ENCRD DVWKPUHIBFBWXDWHG LQ W
VHH $SSHQGL[ ' IRUWKKHIROORZLQ FRREVWRWHIER DRPWKB WV R (
IDFHWV DQG RQ WKH GLIILFXOW\ \@KDWUD W DOIHR QP W\K K DNH 7 L
RI WKH ODFN RQ IDSISIOBLQIWEKH UDWLQJ

OHPRU\ $WWHQWLRQ &RQFHQWUDWLRQ DQG ([HFEXWLYH )XQ|

BHFWLRQ ,, RI WKH '%4 3DVVHVVPH@W KH UF RIHYLLVE XDHD Y PRS
LGHQWLILHV GHILFWWW QW LFRHP RAR I FX\@ MWWUD WIQRFFQV LIR@E MK D W
FRPPRQO\ REVHUYHGRRBQWXIDPDI HW BIQ QLWLRQKRI GI[HFXWLYF
XVHG LQ WKH U D SK.I\V LYY HAGKHO A RHIEAWILLR/GI\D \ \BORKHBVI)SOD Q Q
RUJDQL]DWLRQ DR\LICHY VZ KW G M KLHAKLHRIDA\O D WG REH RD Y¥IIPRU R IW F
H[SHULHQFHG IR O O RIZLDIX DWW, HIBU HQOWMM B XD OMQ B HD%, 'LIILF
ZLWK H[HFXRQY HR® Q RWILOLIGH%Y DYHOXKIGBIQSUREPHPYV ZLWK LQ
SURFHVVLQJ UHDVRRIILDQ GSODREMWBERDQ GROWINEMWWLQJ V

7%, LV UDWHG LQ WKH.9%65'DDJGRVWLF BROBH GXDOV RI 7%, VHH $SSHQC
2YHUDOO GLVD E XA\ SIOIHWGE QV DEIGROWR/ Y H V EDXUM QIRWFD OF XODWHG DFFR U
UDWLQJY WDEOH DHIRUHRWQWHG WR DQYHH [@HPSDO ZIKR LV DZDUGHG D UDWL
GLVDELOLW)\ IRU UG VLENDPWQRN TRGLOVY/RIGRAG FEGENESDHG UWKMH QJ DFFR
WR WKH WDEOH LV  SHUFHQW ZKIHFXW RKHWDEREGW GRZD IRRQGC DWUB$
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DZDUHQHVV DQ® IPWM\Q W[HF X @i YLHE IDOF WH RRE GHIULYFHGV NQ SHUV
7%, RI DQ\ VHYHULWWCEHY MR RLWG CRRYRHEG DRUG F:IRWAVKLLFRQ JW R Q

7KH FRPPLWWHH QR WSNFWIKBIW W K B W#HRQ\Q LLVDIEYOK G PIS/ DRH |
DWWHQWLRQ ofF RQHFFQWLYBIW XRE W LLRPGIDQ U PF-DQW. Q PHBWE HU W K L
OHYHO UHOHRY REMNOIBEV L(Y DADHAMWERH B AKIRK OKRZHYHU WKDW
WHVWYV IRU HYDOXDWLQJ D FRJQLVBLLYH BHQHYHIRUW VY Hi 1X Q FIR
HYDOXDWLRQ RIHRQMRVOLYR@IOL S WRKEP XS W KR QDD WERHUDSLVW
QHXURSV\FKRORJLF WHVW EDWWHU\

)XUWKHUPRUH PHPRYRHQWQG\@NWREBRQEB MWMHR QXDUH JURXSHC
RQH IDFHW OHDYLQJ WKH 9+$ RU 9%l AR® QG WHLRQ)D & R/ \F R RWI
IRXU DUHDV VHH $88HJ&DW D%Y XPHVKMKBWRKXUFKXRFWLRQV
DIIHFWHG WR WK HF K DPRLH KOM JLRHM E HBOM KGR FIVVOIR WKSIURYLGH JX
RQ KRZ D FOLQLFLDQIWKR®GCOHEBOWMARGPERHURKQ IXQFWLR
LQ WKLV IDFHW

-XGIJPHQW

“XGJPHQW ZKLFK/LROOPOMNL\QEHRL UDWHKE \W4S DWRDPVW R H R
IDFHW RI PHPRU\ DWUWDHMLRIQR @ QFRRFEFNHRIX WHL YFHR PPQ MAWMIH H IR X Q
EH DSSURSULDWH QN RQ MXG4 P A S RWVRRIQEQGIROHLQGHDKH GHF
PDNLQJ SURFHVV ILQBOXGWMUBRGFNOWDEAMKKLSURY DQG FRQV R
FKRLFHY XQGHUVWD QRG LGHFWKIHR RX VP RGBEDNL DR RILHFHV  -XGJ
GHFLVLRQ PDNLQJ BEG URHP DH QULP BRORDORIZMH QIQT%F HPSKDYH D
VXEVWDQWLDO LPSDVW XFF DWWV LW KBWEWDEDW R FIRIPSDWLRQ  $
.DPQDNVK 'RRG DQG :RUWKLQJWRQ

7KH '%4 UHTXLUHRWQDRY MXCORBQW EDVYMG RQ QRKHH PR SROIH
GHFLVLRQ PDNLQJ\DRIGGWIKHF MIOHW X AINELIQ & HFR. XM RIQUP WKH ODV
FULWHULRQ FDQ E® B BRIRWHE B RILFL RQHOD & B VL Q HWHRXW FRQVF
)RU H[DPSOH DQ LQ@GEYGGEHXWA PRUKMRWIRRLWR 3 WPHGHQW VHL
GD\ WKDW VKH RQ N B QPRKRD W:K LOHYWKKHH GQGLYL GXBRPPHQG
WR PL[ DOFRKRO RQKNWKH @8 GY EQMRW KDV ZHIDKSGRE KH UL
VHL]XUH DJDL Q8 VS WRH RS HWFIHQN HFR Q ERKR® RIQFRRSIOH[LW\
GHFLVLRQ WR WDNB LFDWRRKJI R Q\GK WFR G RROFK PHKRUDQRRKRO |1
PRGHUDWH UD Q JHR QRRIZIHKYHHIUF HW KR P DHNALLQ/JL RVGX HH Y@ RIQEH F D
VHULRXV 7KH SK\VLFLDQ ILOOLQJ RXW KMKIH M X PR F KNHFAHN
RFEFXUUHQFH EXWY%D! PRQE WHH QBHE5' QRWLR KW FRIXIQAV LERW K W K
FRPSOH[LW\ Rl WKHH GREIWHRHDEBWWPIDSIRRU GIHRLKHR WKDQ
IUHTXHQF\ ZLSWRRIUKGARLD/LRQ LV REVHUYHG

6RFLDO QWHUDFWLRQ

6RFLDO LQWHUDFRWRWN PRORWZGEB\EBHL%.,Q GR Y LB[PPOV PL
H[SHULHQFH GLIILFXOWLHV XVLQWW KNV RMRAELFHEG G G PUHIDK
FRQYHUVDWLRQ FLWKWVKDMWHKGW X UBXWVBDR LGQRIPRQBWHHYE&H L Q'
PLIJKW KDYH WURX®WQRQ@ RW K RFFK 1D O IEFFQUIRN ERE PORQMWHY  $QJI
DO 5RZOH\ HW\DIQGLYLGXDQV BREYAHLWYRBOHR/G UHDGLQ
FXHV LQ WKHPVHOMNRU RRIG @ VDU ¥F ' RD@E HW D QH

,QGLYLGXDOV ZLWHKH7P6ZDPULH KRV IQRZVW BPHIIHF \WH® D WIRFW RO LQ Wt
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DV D UHVXOW KELO BHRKPRGRU V¢ HUIBDW BYRD O 6K ,PSDLUHC
LQWHUDFWLRQ FDRXWHRE WWR DXF DA R QHR BICD ¥ LY PR V

2Q WKH '%4 VR F LD HYQDADHKWIWFRG RIQVAHR YUHHQ B\U IGQ WZRK IMFKCHL W
LOQDSSURSULDWH :KQQH $BH WCHIQFKHRVQ R S B FW DRV VRIQH WRFLD O
GHILFLWV VKRXO G ® O)\RRJ EHH DIPFSVHL. GLHDOBLLY IMGRK DVADW B KW X U Q VL
FRQYHUVDWLRQV FPQHDYIHAWN @ L WIKRGOWY BHFROW & H Y DDVWRIU R Q O
LQWHUDFWLRQV

2ULHQWDWLRQ

'LVRULHQWDWLRQQROPR2DQ FR®Y LERIQW & [ ML WIK & Q WWKHHU D
DPQHVLD 'XULQJ \RK M HDFRWHUVWRGRWW. GXDIXY ®LDKWUH RI Wt
ORFDWLRQ SODFHH RVVYHEOWRWWR BML RABLIP IR IR WIKHHQ W DV L W X D W L |
FLUFXPVWDQFHYV WIKIN \WKHPYR\® YLHEWRQ@ H U W R QH RAUH B QYWWDRV Z K L F |
LQGLYLGXDO LA/HR SIOHDEW H @ LWK DWVKIMVHE DQ G GG UNMRWRIW RI SUF
UHFRYHU\ IURP SRNWWVDU DX PIDQ\OLIR DRE ORZMIYGW LW LV DOVR
SRVVLEOH WKDW E®ERPHGXD\OR/U PR HLIKMAN 8 VIVOD DHFBHW D HF HQ PR Q
\HDUV SRVW LQMXU\ :KLOH HYHQ SHWIVRQWRX/IHWK B RWN7BoI, \WL P
SURORQJHG FLUFXAKWMD Q@ DWW IHAMKBRMMWR YD FWKH GLITHUHQFH |
LQGLYLGXDO ZLWK HDRW U JIJ&M | KB X & WMKRYRIU E HQRKLPQY/IVID Q FH V
GLVRULHQWDWLRIQ ®DIK RI XQGR] B B DOK 6 MWRHDLIRQID VRIU W K H \
IXQFWLRQ RI PXOW LB R IT% W RYY K- RORBHG LYNXIS WHGH PHGL
DQG WKHLU LQWH BBEW RRYVZ LRUK VRRRHRI)EH G L3VGFI® GLVVRFLD\
LWV DVVRFLDWLHRX G0N RQIGHRIQWIBW DO

7KH '%4 DVVHVVHV RULHQWDWLRQ ZD/IG UWVHIDXDBVWY R QS HQ \
DFFRUGDQFH ZLWK WKH IRXU DUHDQWG&DWKBUV H U A SLIPL.S DH G D&
ZKLOH QRW EHL QJRIDE/H GMRRUGRIQRWW BRBHM QW WIKLHF®HDVW |
RXWFRPH Rl WKH IRXU LW LV DOVRDYRMH 6 Q@ XA \HWDK A DRNRD/AN
LPSDFW RQ RYHUDOO IXQFWLRQ

ORWRU $FWLYLW\

7KH FRPPLWWHH QRWHG WKDW WKHMWRRWRW EDBOHW\LW ROHF
VNLOOHG DFWLRQW | ZRP FKX PIVQ SJONHWMOL RIQW DIQEBUPDRQ DIIHFW P
VIVWHPV LQFOXGLQJ VSHHFK DQG OLPH KHR DNVFHY WRH ORW R/IK {
IDFHW LV PRUH \QSHEF DIV ADORZ\HG HR U DG MFLYHL BW HSGX RRMRR D SU D [ L
WKH QDWXUH R VQIGH LIPGYLOV QWY D$QPWMIR 2DOKDLYP LWDW L
WR GD\ IXQFWLR @ W KADRV DIV \G\L IR RE RCKLLGLIFADROQH [D P

9LVXDO+*x6SDWLDO 2ULHQWDWLRQ

'"HILFLWV LQ YLVQWOYNMRMWADQ RIVMGIE W R KXVWHE L DQ &L QUR Z
WKUHH GLPHQVLRQBOOREMWHR W \ QMWIMH DOVGEIRYQL G R QOF BARVU X Q
GRRUZD\V RU QRW EN\DYDWH RV IGROPBE XU RRHW R SHRVRQIV O
9HWHUDQV DQG RWIK HPW G5 U ¥R QX\D Y H HE IGHHQL FRX\WQ/GLW R/ EDW L D O
WKDW KDYH DIl MWRWHG 20 IOL D UREL@G & QWHIQHD AFRP DXAQLW . HD
DO 7KH 7%, '%4 IRFXVHV SULPWRLIQ\QRQKDVSR U \KRHQY ¥ D E
DQG XQIDPLOLDU VXVHFMYEVQILY BGEE3 BLRDKVOREMBIO SRV LW LR G
VIVWHP $W WKH PRVW VHYHUH OHYHOQRWLPIS IDLEUPH @MR LDEH Q
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KHU ERG\ SDUWV HKWHIG FED @ B HWDQIN MNOS-DRML DROU ULHBOHIWML R Q V K L
WZR REMHFWYV 7KH '%WIXMRNOGUHR O H M® RRKRI IGBIQ FMSHY LI HD
XQGHU YLVXDO*VSOWR. D Q FROXIGHONDSGEIFOWL RMD® G WREXBPV  VXF
LOQDWWHQWLRQ

6 XEMHFWLYH 6\PSWRPYV

7KH '%4 SURYLGHV H[DPSOHV RI VXEMO¥WAENHHG EDVRIBVR
WKHLU LPSDFW R QHAZRMMDO U R W LLYQQANLURYP R D FBSIDA\OR O RYW.LKHU FOT
UHODWLRQVKLSV \([D®B5OXGH KSVDRSM]EIQHHW VD LE QL WEN] LQVR
K\SHUVHQVLWLYLW\ WR OLJKW RUXVURKXGGR P GERNXIEG H DYWLV LREYL C
DQG VHQVRU\ VHORBRBHQRI FRQFXVVLRQGHSGQ G\ QUXFK IDF
WKH EUDLQ UHJLR @ EQWRRO YWD FAW W LRRFON A (D ¥ RRALHJWLRQ DUF
FHUHEHOOXP DQG FDQ DIIHFW PDQ\LRQYDWKD\WWHDR \E H7 K X B M F
VIPSWRPV DWWULEXWDEOH WR 7 9% QMKBM 'BdH \QFEW DV VRAVH G FL
FKDQJHV % UDW WS RWWDX@LDAL WO RUWBIDUED GEH OHDGRZV DQG :L

KRZHYHU WKH3 DQ H6 HDFSRBIURAR/ N HB% W HDTXLUH DGGLWLRQDO
TXHVWLRQQDLUHV WR EH FRPSOHWHG

1HXUREHKDYLRUDO (IIHFWV

$IWHU 7%, LQGLWH ®@XPOIW ROWY &ID | IRAXIDOV U H ¥ XLOD WH RQY LL C
LPSXOVLYLW\ SRRU LLE) M\ RIN IDRORMEREMRIDU DD APEHDQHVY  LUU
DJJUHVVLRQ L QD SESHKIBYULRUN HD & B WKHDHOWD QIGWELHPRWQ RQDO FR
DQG :RUWKLQJWRQ S$UFLROUWJPY DQG V' ZILIWKKEMWKDYLRUDO D¢
HPRWLRQDO UHHRODRRILRI KQB HRU WWRKRHEU B\ LRAWIX MUHQ @HEEF\ W |
WKH PDODGDSWLYSIHENRKRDY R R UMWY R DMKRSIUW R QQ QLMWFR D L]LQJ
LQMXU\ DV WKH VRXUFH RU DW DRRLQEZRXPPLDAD Y@/ UL E K MU R
EDUULHU WR WKH GHYHORSPHQW RWBFFR® P RGOOQALHROW GAGLV
PD[LPL]H PRUH DGOBWQWGH YAHKIDAV FKR KDWK BEWLFO®MRQ D
LQLWLDWLRQ PD\ EH 2ZKLHZH & IDR/VIORIK\R HI3U A DG LEH. GKIWUFHLYHG
DQG *REQR[LRXV ~ 86 ORIWX\) D\W B ON KRHPUHHQRIWHI SXAEWD LLQIRUP
7%, DQG LWV HIIHPWN HIDQ GVBLLEHH@IOMRVV.UQLILFDQW LQFLGHQW
WHUPLQDWLQJ HPGQO RXPHKQW LIDWRH IGIVFMH R QG L R UGEKDWU LR P S
SODFHYV

7KH '%4 DFNQRZOHGJHFLWKDW) \GRPHJ 8 EMKRY)L RDQ K D¥H XD
VHULRXV LPSDFW WD QNVKW KIHIUWVL G R RM/YWLIKVH FAHYFHW LREXVHV R
IUHTXHQF\ LQ ZKLER WHUWI HEHKD ZILRUQ \ZR U B FRVD RBKFD WO VL QJC
RFFXUUHQFH RI VRRIH BSHKKWDLYARW\D JEBHVYWRQWREBKSQJ FRXO
LPPHGLDWH WHUPLH DWWRQ J¥ IR QU BVBXIH @ B WGIRON \F DRWX UH W
RI WKH QHXUREHKDKHRUWDW 6ULDFEEXORFEN LPSGRYHBEWO\ RQ
RI WKH EHKDYLRU{V \LRSIDIFOV LROQV R B 1S GRIUR QN WHRHU LHIGLYLG XD
VHOI PRQLWRU DQ® D\SBW U B RMHIH B ¥ DMR) IV HRIIDG \U LIMGWL'RHV V
EHKDYLRU GWWWOSW LDROQN\RWRK T W HWHR[EV B VWD ZWHQHYHU WKH
REFFXUV" 'RHV WK HLBHIKWLIRY RIH Y ORRILP D 8 VWWDWDLFAWLLR® V "
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&RPPXQLFDWLRQ

&RPPXQLFDWLRQ L P D LRDPHEHN W HIF IRMQHEDSZU L\ R UD SIKIDQY1)0D J +
LPSDLUPHQW RU PDQLIHVW WKHPVR®/KHW WR URXWK YOHQ LIPGBW H|
GHFUHDVH WKH HRPPXQL¥BDQYHRY RIXFXRD U W\ H.Q® BMRO ERQ Y H U\
GLIILFXOW\ ZLWK O SRURSWD PWIHR QRRERXREEDWHRE @ZLMWRKIKHU H

7KH '%4 JURXSRPSREHKWRMURR D QMUHWKHHFREPRRQLEOG WLR
DQG FDWHJRUL]HX @MY EDVHG BQIWRH FRPPAVDLEBWDR® QG EL
QHHGY DQG WKH | FHKT WK & FY 524/ WIKHDAK M @ LAFFIDRWPL RQ OLPLWDWLR
+RZHYHU DQ LQDELOLW\ WR FRPPXQQEBWB FRUHD VZAHKHHU HQG U
HITHFW 7KXV WKH L®W R KREFRE QWD MHQ DWL.RQDWL RS R [ UH T X

&RQVFLRXVQHVYV

7KH FRPPLWWHH DRMWH . W B DB/ AKRMVYRIPR X R Q HRM @ RHVQIGH U
YHWHUDQ PDQLIHWAV LKLSDH. U WG L PWIRSKSYUHRISHWLIDWYLHY W R/IVD W H
UHVSRQVLYH VWOWBWRG ERWK DWRWBD @ GH WPIDELLO HWW DMKL R Q V
DURXVDO EHWZHHQ EQWHPEMODOWE UBEVAMIWH RQ G RQR/EVH GL
FRQVFLRXVQHVV VKRXOG EH UDWHG

&XPXODWLYH (IIHFWV

$V SUHYLRXVO\ GHVFULEHG WKH |DF HRW VO G i DRIMIRMHG [EQ |
FRQWUDFWRU R@QWEDWH®HE EUD WRQ GO IDQCEYDEFRPORVEBDRY R
SHUFHQW SHUWFHQW RU S HHWE Z QWK DVWKG! W K HKHDVWW O H Y
LPSDLUPHQW LV K\HJ DL@\DAD WHE LIQIRVREE WRR WLIVSBHHR DFK WR E
SUREOHPDWLF DVIRW 6RMXOQRWL YDHDOBARHE KW V LRSI XAXOOMW )RU H[DF
IDFHWVY UDWHG DV PLOG PLJKW F D UHU\DFERIWH UFIRVQ N & TPXRHGOHFUHDY W

2ZWKHU &RPPHQWYV

7KH 7%, '%4 KDV DGGLAWLRRID (R U HVQ G\X DOIVD JRYRK/MULL FLWY B I
IXQFWLRQDO LPSDEF\RY VDI FUHROMMM) K RYZ L) IRRM DAWLRQ IUF
VHFWLRQ ZRXOG [EGIWR RRKBHSBDWWHG GHFLVLRQ

6LQFH WKH '%4 PLUUWKM WIXPHII$8 ¥ X HD FGHW\E RU EMG RRQU W k
'%4 KROG IRU WKH 9$65"

7KH FRPPLWWHH UHFRPPHQGY WKDW WKHFROFHQRHQW RI
H[SHUWV IURP ERWK WKH 9HWHUDQV +WBHOQW R \$ GoPHLQH.IV. WV D
$GPLQLVWUDWLRQLDQNO2KR. Gl IFDQ RO\ME G®XQIEONVRIHVY UH
WUDXPDWLF EUDL® WQ®N XOD U4, X SV DSV HD WUK\H RV KB X DIV
IRU 5DWLQJ 'LVDELOLWLHY DQG WKH/H VRE LLDLHW\GXBQMIRW
7%, WR EHWWHU URM@B MM R K IR FKIADHD WQRZOH G JH

$GGLWLRQDO $VSHBWVYXRIWRO\IRGAWGHPHVVHG LQ WKH "%

,Q WKH FRPPLWWHHH®HWY WLWGXDEGY RI WKRIPPU W'\BoH H WKXQ G
DGGLWLRQDO L P SARKIDWW @ WUHHY R &KIROADAQWUX GO X, QLB UWL FHUY
OLJDPHQWYV QHUY HDQRBRWIW HWHYUNIRRERIBPEHD OF BQWRM. BPX\W R UV W
KHDGDFKH DV ZHOO DV WR YHVWLEXODKX G\ W K g FFVRIPRPQ WONRHUHL (
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WKDW WKH 9% VKR X®\G LOYG W KMK HHE N RERIQY G EWOREB\L Q% 4 WR W k
UHVLGXDOV DWWULEXWDEOH WR 70@¥ DDXBWE RQRRQ 5,H\RIGXDID V
7UDXPDWLF %UDSGHQRBKU\ IRBH %, '%4 M QRU $ISHBH\D 4.4

,Q DGGLWLRWK WHKH UP SIRWHW D QW UHH \DLIRAAX DG RX D'\ibH QW KFDRAY
DQ\ RI WKH H[LVWLQJ YH¥W LIEQX\OFORQ @WDXQFWILR® GYEXQFWLF
SRLQW DFFRPPRGDWLYH DQG FRQYHUJHQFH LQVXIILFLHQF\

,QVRPQLD

,VRODWHG TXHVWRRQLDUMHD® WE BHERS LG Y R SWR R QRKQ' % 4
PHOQWDO GLVRUGKHW\BKGUR®HF 30 %/Q HI)G B)OM IR VE QIJOH '% 4
FRPELQHV WKHP DRI WG LDH ¥ DW KAHK DX O LI W QWR/KL BERNKMW 7 % |
VOHHS GLVUXSWLIRRDREOXUS BCRYPRKE YWLIMEKW Z@] VER IDWLJXI
G\WIXQFWLRQ DQG9GRODXGEINHEPRE®QG :DWVRQ

OHVWLEXODU "\WIXQFWLRQ

,VRODWHG TXHVWLRP \HOBBHRKN V LEFBMDYY 8 BV KR F\M VRWQ E D
IRXQG RQ WZR '%4V FUDQLDO QHUYHXVE IQRHBNVEYODIQ G H b B PH
WKHP LQ D ZD\ W KR ®OF B BMHQMA \R MWBKMNHOGE Z DWW \ SIRWMWR F %, Y HV V
G\WIXQFWLRQ 6XFKVEVFRQOW DRPLHEDBRWEUSBQGSKHVWLEXO
QHUYHV DQG FH@®UIID B BGWLHEKWREXOR R FX\OLDXF WHIWH G LV L
OHVWLEXODU G\V IKRFRQGRQDRW FXUK%FS \8 B R G YXURH.QD VBB HW H G
SRVWXUDO ED/@®EQEHW\QGPDEQRUPEXD RPRWRU | D@OFMMHLRG BHC
G\QDPLF YLVXDOVDFXLWK IGHD|E PHRY BPWR W RGHAHQMVRI REMH
YLVXDO ILH@G®G GXORH®G FRQFHQWUDVOLRQ RRIVELRIYLOHNMY HBK B O
9HVWLEXODU G\VRXBRQYWRQEPON HD &/\R/ DRXOBDWIDG PG R.G WS D YUD Q

1HDU 9LVLRQ "\"VIXQFWLRQ

$OWKRXJK WKH H\H RRQ G HW LTRQHW YWALSSAR § HID DAWRH B [ VARV G C
'%4 SURYLGHV TXHVWILBRP\HGH PSHQ WLVS MW HQUBKIKE IW R GF Bi [WH Q\
GLVDELOLW\ DVVRFLDWHG ZLWK QH QSR LL@QW X0 FLFFRAHFCRFG D TWKLHY
YLVLRQ SUREOHPV RHE X% F R BRSREINR DEIVWQBMSORSLD EXW DOVF
YLVLRQ KHDGDFKH EQDXWH DV G0 LOKWDQBDIREFY Z®G GRLQJ R
UDQJH YLVXDO DFWLPDIOWLHV %KIIDKMUDMDQ HW DO

7KH FRPPLWWHH UHFRPPHQGY WKDW WKHDBSDUWPHQW RI
LQVRPQLD YHVWLEXDQGE GMDY QREW L RRQ VGK Y| XLQ/FVELRQ WK
%HQHILWYV 4XHVWIGR@D®YLEHWRDXYRDMLF EUDLQ LQMXU\

&5('(17,%$/6 $1' 75%$,1,1* 5(48.:5(@1 (9$/8%$7,1* 5(6,'8%$/6 2),7%
)25 9% ',6$%,/,7< &203(16%$7,21

(IDPLQDWLRQV RI RIDMDROIZ @J AREMRWKEH HW$UB\G UWHR/ IEG X D O
7%, PD\ EH FRPSOHWHG E\ JHQHUDDWWWYRRWKEA VBMEGRXO DVEW
HIDPLQHG?IRU H[DPSIVAU IEX VD BV \§FKIAKRO RIOLO/OHMVWRRHRB\ DQ
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RSKWKDOPRORJLVWUPRK R K\DXYHO FR P\SPWHOLMG (WEPLQB I/ LRQ
ODQDJHPHQW 2I1ILFH L'QQD J7PR GWWDH L Q IMWRH Q\U GGH\DWHEPD QB
D

7UDLQLQJ SHTXRVIHEGHIRU'BDIQRVLQJ 7%,

,Q DGGLWLRQ WRK®WMHDUSITRYUB P HQERDAR EQUW®ILLEG L
IRXU VSHFLDOWLH\VGERW P& \DE FERIP SSMBEH. OHLD E BAKWER X JK WK F
7DOHQW ODQDJHPHQWEG\VWHRVWOBLQLQR QQR DIXGBH W RGKID HV
FRUUHVSRQGHQFH RILW K DEI$OLI\W\FBIQ & PHGN. BDEH @V \$ISW L O

€ 9+, 9HWHUDQV +HD DWXX POMILIIDWUPHQ ,QWXUNXQGHSHQC
9% 7KLV LV D RQH WLRH ©D QR \U R 0\ BVOWRU I D @ LSQIR ¥
SDWLHQWYV DQG KRIK OO B Q@FBXIDR W IBEIHIH/Q W K\HWIXGBG H3U H
DQ RYHUYLHZ RI 7%PRVV KBV HVKDDF BQRARORQMPYY PK BIKQW
SURYLGLQJ FDUH WR H W WUV 36 VU \DRGWEQD W WL H52J R ¥ MGK H
GLDJQRVWLF FULGVRUPD QU HP4H QN SULQFLSOHYV

€ 7TUDXPDWLF %UDLQ ,QMDXJQ RO\RGXO&R P E D WK % W DPQV HIG &R C

7KLV LV WKH ILKWWH BOX®HYR G BRWMHUE H U LRQLW M B

7KH PRGXOH LV |IRAQUHBRR G DA HXRSWSHIG F R Q 6 XI/R/N. W QW
DUH SURYLGHG WR G RFMXPP\QWUN QR EHOSVHY VR D\WHIGL ' X
PRGXOH LV WR S URYWXKH HREXEODWRREW RIXDBRFEQYRILQ
GLDJQRVLQJ FRPEDW UHODWHG 7%,

€ TUDXPDWLF %UDLQ ,QMHRAVWHRG 2EW FR P H\5 HOPRNV &P ED W
&RQFXVVLRQ 9%¥H VHFRQG PRGROW RILBHRKVUHBILS YV RQ |
FRQFHQWUDWHG RQIHRPHF RMHED RXWHQP W G HF RQDE & VSRR
WHVW DUH SURYLGHBHERHGRE B BN QHMG HRE S RY\H \I VD W K
PRGXOH LV WR SURWKGHRNB/¥RPWVR® RRPEDW UHODWH

€ 7TUDXPDWLF %UDLQ , YNXDWOREVW HRR| & RPEPYW YHRQWHG
9% 7KH WKLUG PRGXDUWR VWWKIHHW KR FP#MBW RQ WKH V
FRPEDW UHODWH G HF RIQFX \B\RIVRAD W HEY SBUFRDRANXP IS § R/Y M Q R B OW
WUDQVIHU 7KH 9%\ RUNWWIHG PRGHSERBVXLAD W RRSUR @ L\E Ui H
UHFRPPHQGDWLRQV IRU FRPEDW UHODWHG 7%,

€ 9% 'R' &3* ODQDJHPHQW FRRQ +#20RQEXVVDXPDWLF %UDLQ ,QN
6XPPDU\ *XLGH 9&LV SXEOLFDWVYREOPPROQ\WDMXHBOLQLF
BUDFWLFH *XLGHOQOHHREOWRRI &R QFRDWIRFQOUDIGQ7UD .
,QMXU\ 7KH JXLGHROIDE ZDN GHRMHS R HB PSHURH Q$V DRY G
'HIHQVH 'R' FOLQ LH DIXY'8 FHEHRII WVHK®IF3HS %' V(HYE RO L QL
BUDFWLFH :RUN *URXS

7KRVH WUDLQLQJ PROGRDGINUR W BH3SURIYLBH R IE'\L ¥ DET\O L W
DQG OHGLFDO $VVHWKWPFHRORPLWH HRA LW IQRGXDEDWR BHDLWZ RU
WKH '0$ WUDLQLQJVI8SEGOWHMJIXOW \EHR U %F K QB HRUWRKW K. 3
SURFHVV 2Q DYMHDJBUWKSEGIRXHG HYWKHNUKNHDWHNY VEIQLILFDQ
WKDW DIIHFW W KHHN\D PAR®MNVLRY BSMRRI X Q GHHOMDDIDD\ 9+$ «
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GLVDELOLW\ H[DP LHRWHRQL AR XARXHNOB @ VFK D Y VDXMN KW EDVLI
XQGHUVWDQGLQJ RHFRE W R [PRQ G B WMKRQEY HEID\OH BQRQDGPLQLYV
UHTXLUHPHQWYVY IRIDPRQDWEWQQ F RAUKHIM S RQIG HGHH @ L W

7KXV WKH 9% SURDL @MV XOLAGIGNWRQRIOD @V KRR VDKIHH FRO\WU |
DOORZHG WR GLDJ@RWHHB%L Q $&KD SWHHH U MFAKRP PRPIBLMVYW KD W
DOORZ RWKHU KHOLGRWQKL G0 ZH VEK R P WVLHREGLWR POGE HH[S6, GLT
7KH FRPPLWWHH EW QUKHY MAU BMKDLVQQ W RBJ B FRHQUHREE8 WUHD W
WLPH QRW QHFHVWBHEFQD &YW RVREK/FHBM G GVHIH BLIDWLROUW FDSD
DFFXUDWH 7%, GLDJQRVLYV

7UDLQLQJ 5HTXLUHHWBGVIRUVHYVRNYIQE 5HVLGXDOV RI 7%,

7KH DVVHVVPHQW®VIRU WKH TP,V DOMNIPD WEKH FRP S® K WH G
D JHQHUDORYWHFDL @ SEKYYEEDDRUDYXUVWDSQUWFWLWLRQHU S
D VSHFLDOLVW DSBVRGXD D WEH MORD WSRINFIKQ 1D GFUHRONR R/ W VI R U
PHQWDO LOOQHVY RU DQ RSKWKDGKPR/ORRPS®HWH G MVKHR O G2L 3
WUDLQLQJ PRGXOHQIKRRGXD MW WIDINH.V KOFESW R{R PERPISOHWH 9§

F $W WKH FRP SFOHWIHR QVR H VFIOH @IXFLWD IQSW B NFHK\R IDF H T X H V W

HIDPLQDWLRQ

7KH REMHFWLYHV RI WKH '(02 FRXUVH DUH WR

'HILQH WKH FULWHULD WR GLDJQRVH 7%,

'HVFULEH EHVW SYDWWHZHIW ILRB UPAHAGL QU LLIRE SRR QG X
H[DPLQDWLRQ

$SSO\ EHVW SUDBWLFRYGRBWL.SHQ ID @ & ,FIO[P\PL@D B/ 18R Y
ZHOO DV IRU JXIQG WHEU RKH WHKHH UQWDHALYR.GI S DR IBHN WD P L
,GHQWLI\ VLJQV DQG V\PSWRPV RI 7%, VHTXHODH
([SODLQ ZKHQWHVGNLMALROWDOQGLFDWHG

,QFRUS R U DWASHJ MAK BI W.IQRADMRH VGAL\D 1 QRINRBER W/ & 3

$SSO\ EHVW SUD AL PAHA/ R R UR YAKLHIL GUARFAXR ROV IV\R LARROF X F
D &3 7%, HIDPLQDWLRQ DQG

€ /HDUQ WKURXJK FDVH VWXGLHYV

€
€

ah

ah b b db

7KH '(02 PRGXOH GIMLIQAVRT %W KH RO QWHLQ D RFFDOURD\G I FL
HYHQW

€ OHPRU\ ORVV IRU H®ME@WNR UP PRIG DDWYHD XIPOMX F\ DS RWW L

€ $OWHUHG PHQW DHO RV W QW b LD WX REILER BFIRHQQ MADLVRIQR Q  V C
WKLQNLQJ

€ IHXURORJLF GHIHBINOWH VWX FED O B @F[H \G LYIUHMVQF G H BILL
FKDQJH LQ YLVLR Q@ ORMAKIBW VRIQWV RDDQG DSKDVLD

€ ,QWUDFUDQLDO OHVLRQ

7KH FRPPLWWHH | RXIQRIQ VEKIHRKYHQGRUEPINQH WLIDPY IRU WKRVH
GLDJQRVH 7%, DQG/W KRV HGIKROD VR/IHGY%D Q\GR LEQHD REKXWEMDMH  JLY
FXUUHQW NQRZOHGWN NERXWODA, BWHEUQ®/ \OHYHHBGRWYRQ WR
SUHYLRXVO\ UDLVHG FRQFHUQV UHOBWBDE &ERUMWKKF XD BHWR Q¢
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FRPPLWWHH DERXW WEKRQUHS FDKHHEG VAKX R PD W HELVDRP V W K
VRRQ DIWHU WKH L@MXWO F D & LFEREWV FIEP W RWMKHH 7R W HV W K
LQFOXGLQJ PLOG 7DAV HEDDL WK DWDWRHRILFKIND VWK ERQSWFX DQ
H[DPSOH $0GDJ HWHD W DO %DU +DFPPRIQJ®Q DQGUDQH HW D
'DPV 21&RQQRU W @B W DO DODUGQHU HWO
ODVHO DQG 'H:LWW OF.HH HW D@®SWHU $WG&HWHUDBHGP KC
UHDVRQV ZK\ WKH FBQXHIODH HRIW % WQD QN KH.PBMROO RTK XV W
VKRXOG EH DZDU B WHKDMW OAU D K@ XQE@PEWD X SVGRDWHHIG HBWTW KH F
WKH VFLHQFH

([IDPV 3URYLGHG E\ 9+&RSPCIDQLHFG DR/ 7 K R \9H6 $ LBARRYQLVE BIBFBAR U V

20H WKHPH WKDW UHFXUUHG WKURXJRERRWWW K H R BRDVGH
SURFHVV ZDV WKH GLIIHUHQFHVY EHWZHREDRQ& BLEDPD GG WRR Y
SHUIRUPHG E\ 9%$ FRQWUDFWRUYV

,Q UHFHQW \HD UV WXKENWD Q DL [EG M@ A WDVH RO MBR\SR U C
IRU FRQWUDFWRUW D7BEMBIN GRZIQRR| &G HHDPPORUBWHWKDW LQ
GLDJQRVLV RI 7%, E\HY$XA00%5FERQW WDWKRRIXIKURP 7KH
SHUFHQWDJH Rl H[DRQ\V8H D FRWRPUIHG | RO FFOD DPFLW KQRW LY RI1 7%
LQFUHDVHG IUR® SMWRFH@®MUFHQWUFHQWLWR GIEWIHF OXGLQJ
FODLPV WKDW RU GQGHT%ERARIQ WHED FW H[DPV

7$%/( 9+% DQG 9%%$ &RQWUDFWG ((PPWRADGPV '"LDQYRWAORGH
7%,

1XPEHU RI ([DFP¥ &RQWUDRW ([DPV
J)LVEDO <HRUGHUHG ([DPV 2UGHUMJGGHUHG % R WK

WKURXJIK
- X0\
127( 7KH QXPEHU RI H[DPV RUGHUH GF HQFFROXXGHNWERW KD W & RW KIRNRRU |
EHQHILWYV
%RWK 9+% DQG 9%%$ FRQWUDFW H[DPI1QBWIHRHUDIQUEXRIWUL QB WHKEH | K|
FODLP WKDW LQFOXG®HKGE HpD P+RDHWIHROW KEDMHRBHRDQ (RU WKH FODLF
Rl 7%,
6285&( &RPPXQLFDWLRQ ZLWK 9%$ -XO\

7KH LQFUHDVH LQRWHK D B M UBAHHUQ R/DB WGL E \ GFRRVQ DVELADHE \E R BID X
WKHUH DUH VHYHOIX®R G OH$I EOQOHNL VQWD DWRBUIBREFRBX FW & 3
JLUVW 9%$ FRQWUDFWRUV RIWHQ GRPBG&W B D YUHH WK B GWD W K DV
FOLQLFLDQV GR 9¥%i$ BPEQVY¥LWR \D KOLVED 0ODWHMRIX® OEXKW FRQ\
KDYH DFFHVV WR WK1 %® | RUPDVE L SCHRAWK.B BVWWWR HVUKD Q LV UHF
FDUH DW WKH 9% KLV RU KHU WKR URIXWHK H % HDBV ¥ B @ VIPHRRNY G L
WR WKDW LQIRUPDRNWM RQ AR P SW KK 5QW S\BKVR WoW PH IKHWHUDQ  §
ZRXOG KDYH DFFNVWWWPMXM RRODLI D4 %BH VXBQDODHFRPP X
ZLWK 9%$% -XQH
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)XUWKHUPRUH W KFH BRW R UW YWJIHH L /D RIRIDAYH W\KIDW/L RV Z L
FOLQLFLDQV DQG GR $QRR\Q W HIBHFMYRIU W K H L\DD PNHWWD Q BIDQILGNI D U H
IRU 9+$ FOLQLFLDQUWDB QYR 9% $&RRQWYD ¥ M RUK\H FPLLIKIVW Q B WFE O W
FRPSHWHQFH WKD\E R + $QF DERELWILIRENWR EV PIRIWH LVRODWHG
JHRJUDSKLFDOO\ IURP 9% PHGLFDO PHWQW R LRW MG HIDIALVD KRRV
TXHVWLRQV DULVH UHJDUGLQJ WWWRQDXE EQPWX QF DWYRQVZU
-XQH

$QRWKHU SRWHQWLDO GLIITHUHQFH EMMWDHMM G +BOLQLELE
WKDW 9+$ FOLQLFRDNZ MWK LIF DVOHD\PEZ RVIKL QSHVILIG K DIOWDZ QL Q J L
FRPSRQHQWY LQFOXGH& LW KWQL WIQMRWHBEWHQU ROE@LFLDQV k
DGGLWLRQDO H[SWRUWKWR DNKIDLVO [F R GRIUG VEHHF I LRORERE PV KH ' %
PLIJKW UHTXLUH @LQHFH D QDAL WIR ®LIKREHQKH HEHPULWLYJ SK\VL
SHUVRQDO FRPRXDAFDWIORQ ZLW .8 FRUMWOAERMURADQV LQ
JHRJUDSKLFDOO\GRVQRWWHDY 1 DH B8 ¥ WWRL B I8 GLHHIARHID W R FR|
'%4 LW PLJKW EH RYYUR S UMEWEHRR BBIOWVHHWR DQ LQ SHUVRQ
7KH 9% SURYLGHV OWROGOW&\H[RPLWPRAMQRDY L6 HRLMLEDO O\
H[DPLQHU PXVW EB HEWH WRQES/ HHOIR @ SSUHEBPIOD A¥HBOPD QQH |
PDQLIHVWDWLRQ VG MWHWDOHLE B AEKGIQ HD M $DVRIQZHZWKP LQDW

E

)LQDOO\ WKH FRP FPLO0SH W KODHD WKHHEMNHERRULKANY EHWZ BHQ 9
FOLQLFLDQV DQG L9 $V KR (D/PRXBDWR R IV W\ PIH VS ¥ Q&R QMWD F W R L
W\SLFDOO\ SDLG DFFRUGLQJ WR WKH WKIREH WP RJKW DV FR R
PLQLPL]JH WKH WLPH VSHQW ZLWK HPNK $®GULLWIQRYD D Q G\ F RIKSHO
9+$ & 3 SURYLGHUHG LRO®\ RRIPWRVZRQE KVYVWRUYLKHEZWG E\ VH(
SURYLGHUV &R Q/0OUV DGFRRVARW VHSIHWED D Y PLXGFXK D/QLEP R YRHU WL J K W
PLIJKW OHDG WR GLIHWXL@W \H[B A UY BALIRRDFARPKK Q WD - X Q H

W LV LPSRUWD QW GARI HQURMQH MAK Bl W W WWOGH\Y KO ZQLFLD QV
9%$ FRQWUDFWRUW BMUWKH RRP MW WYH GRAPK UHIBUBR. QJ Z
WKHUH DUH GLIIPH HEORMHAHHQ RKWM F\R 2R/ JURWX SR COHSF @/RG D W D
WKDW LVVXH IURPLRWMWRIQOWHMF WRBNY MKDW GUKIHEFERPPLWW
D UHFRPPHQGDWLRE BEHFRQOLWDIFWRE \WMR\SHUIRUP &

7KH FRPPLWWHH UHFRPPHQGYV WKDW WKHSHRBFU®/H MM RI
9HWHUDQV %HQHILWYV $GPLQLVWUDW LR F D@V UDFRAHR/WYVWR
PHGLFDO UHFRUGV XV$EGHPW € U\D\Y V DAM DREQYV O WU B LHFLOLQVDE & H
GLVDELOLW\ GHWHUPLQDWLRQV IRU DOO YHWHUDQV

48$/,7< $6685$1&( ,1 $+B8',&$7,21 2) ',6$%,/,7<
&203(16%$7,21 &/$,06 )25 5(6,'8%$/6 2) 7%,

*LYHQ LWV EURDGHQJMDHARRP I1$Q 8 PW/ILYRH) R URIUGB HQ LV @/ T
DFWLRQ IRU LPSURNLRQ WIKWHMNHURGEDAD POIDWYW DRUMLQJ IURP
FRPPLWWHH UHYLHZHG WKH SURWR® R T X DADKAV Y R KDW L G LSFOAH
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7KH 989V (IIRUWV WR (QVXUH &RQVLVWHQF\

7KH FRPPLWWHH VW DRWQ W OHE R % W XXHR\Z WKKIHH \G HF R DW WP\ B Q/F |
WUDQVODWLQJ LQIRYRDMWIRRD GURPIFALIOAKH BSHYABQWIDULWWHQ
UHVSRQVHV WR WKH FRPPLWWHH TV RAHWWERQWL D QY6 @R WE KU
DXWRPDWLQJ GHFEMVR & VP DEN LRURYUW BRYQH UW U DK\ LRI JLBMYGU D W K
FRQGXFWLQJ QDW LHRW B 8 PSHOYLIDHYZAH RZH QEMAW KSHJ B FISGXWHY S H L
FRPPXQLFDWLRQ ZLWK 9%$ -XO\

7KH 9% H[SODLQHGFNKRWG ARQVILR @ P® NEL @QUX MVR 8 D R/R.RW W R
RI WKH GHFLVLRQVLWHK EWM DR @ GWARIMUKDM\AE UWF KWW QB G HF LV L R
WRROV VXFK DV MXGHMYDLOKDV)L RIDIHXP W SHIRFHR QLB JFFV\VWHF
9HWHUDQV %HQHILWY ODQDJHPHQW &GN W HW® K H WDWHW KLH 8 X W
LQIRUPDWLRQ IURWGDW R Wi FIGIIIIPR Q EX MOKRHHNDBKOWD Y H U
VHOHFWLRQV LQ®RDIW GR @ DFEH. QR MQVHMNHDIEG LE CES AW Q B YD O XD W
IURP WKH 9$65' $FFRY GLIQD WV R XMKR-P DIW HRDQV B 0 FROW LR'W H Q F\

UDWLQJV
7KH 9% EHOLHY HV QUKDOG WRKYHH WMILDI IKEW R | DEOH/ARL B UR® PP\ N
FRQVLVWHQF\ L@ HWKH §iDBNPRQ I EDBRIORG Z-LVOK 9% 3$ TV

$GMXGLFDWLRQ 3URFHGAXUHKL 0B Q X\IKDREG @%WHDWHLM LQJ ZK
GHVFULEHG LQ WKH QH[W VHFWLRQ

J)LQDOO\ WKH 9% HPIRP RQHG/ W R QWQIIWYH R ©'D @ KIXRXILKW \ U
DQG WKDW WKHVHIJQHGLWRVJIDWY B H GHRB OTIXA\O BWR RHWWKWR PDL
LPSURYH WKH FRQVLVWHQF\ DQG F RRISIH@W FSHR & L D 0000 EODU R
SHUVRQDO FRPZPXOK PR6ELRXO\

7KH 9$7V WUDLQL QR W QBVWRYUHWU D IQIEKAWNE UTHX B 8 VWU IUBHHYG. L Q
LQ WKH IROORZLQJ VHFWLRQV

7UDLQLQJ 5SHTXLUHG IRU Q9HWHUDQV 6HUYLFH 5HSU

$V GHVFULEHG SUHYHRXKID\S BY9FRYD QH G W\ KPQ ®H6 & | ZIK R
YHWHUDQYV FRQERWOQRGWNG/BQGHAMHMH SD® VLK VDKG L VD E L
SHUFHQWDJH XVLQ$6BULWKHUE RPLPFQ. WK HH IRSRNH BER@S5 WR
XQGHUVWDQG WKH KW DV IQDR W JWKHG B85 BM-UTSHIWWHR/ QIOS FRPP X QL F
ZLWK 9%$ $XIXVW

5965V UHFHLYH PRQWKVY RI WUDLQLIFH DQFOXBWQD QDWI
ORFDWLRQ 'XULQJ WKBLQUYW IPE@MRHBA BQ®3/ FIUH WD XJKW
YDULRXV SURFH\HKXO DW RW DQGIMWH® JWR BKIHRYRGH @OVR W
XVH 9%$ UDWLQJ WRRDW D QUK K PR3 WRIERIBRW L RQ WNWHP DQC
DUH JLYHQ DQ RYHV ¥ELHZREN @ LW \MB RV KWRH UMWY BLLD PRI 5965V
FKDOOHQJH W UDQQQREDIWN FDQQ Z WHHEEDIDY WHR PQBIVE URIRPV R
ZLWK ZKRP WKH\ VENQRd WKB L QARJVW DEGH® RXKSKWDSQW QLWLD
WKUHH LQVWUXF W RIUR/QID®R MR IY DAUH\R D\ BJB VWKW KIH ULQMWR R QWK R
WUDLQLQJ ,QVWUXKEW LY DUWVSHFDLDRDMWY LQFOXGL

5965V DUH WDXJKWSW RM LFGHIG LB R P XWBKHP WQW L Q RE O GG IS
RI WKH VDPH P D WH WIKMHO USRIRRGEMGRAM\\GW MHDVHY E\ ERG\ V\V)

DQG SURWRFROV )KRURW R K D\OHFHR@IG GNRWIMNXFMORU W RHH UHSOD|
GLITHUHQW LQVW WKXFWIRRH/ FZIX\R WK DKV TE N §H QW ZWSOH VDPH OF
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ZLWK GLIIHUHQW JWWDKIHH \G ZIK R UFQIVQ W HIHRKMLSH FWWL YO+ ' X U
FKDOOHQJH WUDLQLSQUDSGWZ F5H FDNVHEG \BBODL\Y \DV 1D JRDE& VWD Q
'KHQ WKH WUDLQLRH IQHERRSOY WHREBKMRIQD W RIILFHV ZKF
WKH\ DUH DV VLJQ HIBOWHIPNVRDY G 2 RIIMRQHBGWRWNUV  (YHU\
UHYLHZHG E\ D QH ZK%9 652 JIRWVUWM R LW ZXDQ G WA KUHHY MHZ T45 R U
UHYLHZ 5965V FD QHWS\HFLLQ @] H DMVOMEKRDQND O MTXD UGILRG GY X FK T
VH[XDO WUDXPD FDVHV ZLWK 9% HPSORVHNWQRWH € DEAHIVQZD W K
'KHQ DVVLJQHG VSHFLDOW\ FDVHV VBFK DV IH4) F WKW RH
WKHLU FDVHV UHYLHZHG E\ D PHQWWRRLRE®LEQ WKH\PPHFGWRKMF
FRQVHFXWLYH FDVHWOHOMVY OMMALI QDMWY PHDQLQJ WKH\ F
GHWHUPLQH D UDW IUGY ZHW KRKUW R D @OZEW KPXQ$. F HXVIIXR/ W

4XDOLW\ 5HYLHZ LQ WKH 9%

$FFRUGLQJ WR WKHQI3UWR BIBEGXGHV DWORDOEO 9%$ 9
DVVHVVHV WKW XUDWMANRSURFHV\FRRSEDQ WDARLRY WHBYLMPH T
UHYLHZ WHDP 457 DXWLHBFKSIHDEFD®HNY K KSHIRF FODHBVRU GLV
DQG WKH QDWLR Q D/OH PKHQYIHRD 6\ $ WHHABBEL B HYLHZ 67

&RPSHQVDWLRQ 6HUYLFH 4XDOLW\ 5HYLHZ 7HDPYV

7KH FRPSHQVDWLRQ VHUYLFH 457 SOWFHNFKX®%$ WD RLHDYLV
WKDW SURFHVVHVH 6B UPRUW R @AHIRW M QWA VIRGJXND OO KUH 457 URX
UHYLHZV FODLPV EHIRUH D ILQDO WHWR UBH@QMNLLRDQG/ PDREHS
HUURUV *$2 9% E $FFRUGLQYUMSR WK HVI® RWMKAS U RYTH
TXDOLW\ DQG WLV HUURFHW RQ F O D EPRRX GW FRIIHDR/BHUNWSKHHJ IR U P
LQGLYLGXDO FDVRIY HAYKH KFOAXVQUWV KDHF TR DW L W\KBRWHSPERFHV V|
LGHQWLI\LQJ HU WKW W B @CHF LVEIHRQOURY BVFBIRDNVRBIQLE OH) HU U
RU D FOHDU YLRGODWQR ¥ IRR AX B U HEMWRFMNWLYY WK DW H® SOR\HH
SHUIRUPHG PRQWKOPDIKHRYNIYVSWRNSDQ®LWH BHEIBBEDRQPH Q G
LGHQWLILHG YLD\ LUHYLHZE/XDQGT KOMVBLIWRFHVY UHYLHZ

Individual Quality Reviews

,QGLYLGXDOLAXD @WUM WBYGRPO\ VHOXVFWRIGWK FED WG B
QDWLRQDO SHUIRUPDQFH VW D @d@pléled ¥ D YLIHAH DUIHQ G IR P IOH 2HH30 B
SHU UDWHU 5RB559657KHWRBE WNRUBXD QQIXIDYALW\ UHYLHZV |
ILVFDO \HDU SHUWR WHWHVY RXGBLW\ 9% E

In-Process Review

$QRWKHU SURFHRVHADOOHGL H@ri@, ®SinakBteX BY WKH UDWLQJ
LQ DQ HIIRUW W RDMNGH/QBVULH\ BHIDLRZN B ® GRPROUGLHILWR WKH 9$
IRFXV Rl ,35 LV RQ U\G HOWONM LQJWH I RGHPWLSWRBHWUDLQLQJ
RSSRUWXQLWLHYV DQG LPSURYLQJ HEPBOR\RIFRUXGGHDY @/ B Q 2
SUHYHQW WKHP LQVWKKDNY VDXIWHHG KIS HF R/ M@ DARA SRR YPB H G L D
WKDW SURPSW FRQUEH WDMNHDFWKRYH DQIE QR SOMHGVIRU LQ
SHUIRUPDQFH PDQDJHMHGH SXRISHRW\H GWRIHXGIRVD R P/BX U E
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6\VWHPDWLF 7THFKQLFDO $FFXUDF\ 5HYLHZ 67$%$5

4XDOLW\ UHYLHZ DOVR RFFXUV DW QVUKWLA QW0 RQIDD OWY B
SURJUDP XVLQJ WKHH%6E7 &5 BUR FHPBWOR\LQWR7BEHDRWXUH WKH
DFFXUDF\ Rl GHFLVLRQV RQ LQGLYDGXDFROPHBLEPO FRQ ®GL7WEF
VWDII PHPEHUV UDQGRPO\ VHOHFW FRPBLAHMH GSHF D LIPF/ [DWSEG
FODLP LQ WKH 678HWHKHBROXGM W O IRDORZLQJ FERQWILAV HQ)
DGGUHVV DOO L\ORSPH BW RIHIQEGHRH DFWMQ\R QY G DZGHFLVLR(
GRFXPHQWDWLRQ DQG MRRLIQL YW DBQNE QSIS IUHY H[DPL
PHGLFDO RSLQLRQ GHWXHVMY RDQ GHHYSBHFHE LREOXVHK RQ WKFH
RI WKH FODLP QRW LWKHVEKWRE HFVVERRQHZDW DUMIDE KSK®& SRV H R
UHYLHZV LV WR VRXJHKWKHODKPD ISWRRPB VYV QLRUBGIE® LPSURY |
FRQVLVWHQF\ DQG FRPSOLDQFH RI\DID®GFOWDR PHGEKW\HYG R F X

7KH 67$5 UHYLHZXBRPABSRRRQWY DV QHRUNHPGI Q@ D *RY
$FFRXQWDELOLW\ 2IILFH *$2 UHSRUW

€ %HQHILW HQWLWOHPHQW UHYLHZ ZBVUWH MR/GIYRZKIHBWIKQH U
DGGUHVVLQJ DOO LFNRE®BW ALY K HHiRSEBIR DOL® B KHMNKLEU V
UHVXOWLQJ GHFLYERQ ZLDQY/HAE DFAHFARHIBNSU D W H V

€ $FFXUDF\ SHUIRUPBROHRXCHDNVXEG HAD RH GV R EVHKQIH ULHW X O \
HQWLWOHPHQW UHYLHZ

7KH 67$5 VIVWHP DOVR DVVHVVHV ZKHMWKHO\ FEBORDADPPH § WRH
GHFLVLRQ DQG QRVDIWDHBUFHOSWUR B R FEEY RY) B\ PRGW KGN LRQD O

FODLPV EDVHG DREXUD¥X H HOUHY PRRMUKWBIGGI RUPRQWK SHL
7KH FODLPV EDVHG DFFXUDF\ UDW HNID\O GHA\P E H PLRIHIGUEAR® L UL
WKH WRWDO QXPEIBU RIVKBIVEOIN YUHOHIMEKWD R\ LN\Q B LY LGXDO PH
LVVXHY FRQWDLQHG ZLWKLQ D FRP SHQMRGLROHFEBLP J)RKWSW

WKH QDWLRQDO FODLP EDVHG DUFRHKQW M QU® QKHG LINWRPH E |
DFFXUDF\ IURP WR SHUFHQW 9% G

SURJUHVV RQ ,QVWLWXWH RI OHGLFLQHRY L GHWKMPHE O B MAIRA
$GMXGLFDWLRQ 3URFHVV

, Q WKH ,QVWLWXVHd RLQHGUKER G&Ntury EysténHa
Evaluatlng Veterans for Dlsablllty BenefitsRITHUHG D QXPEHU RI UHFRPPHQGDW
XSGDWLQJ WKH GRD@EUBEWVWYDARXQD/WKRIQYHERPBHRRY WKH T
DVVXULQJ DQG LPSURYWRH WWWHWHPO IR MPKLRW AMHHIBVNHG WK
FRPPHQW RQ SURJUHVY UHODWHG WR WKHVH UHFRPPHQGDWL
5HFRPPHQGDWLRQ ZDV

9% VKRXOG HVWDE@VWK\OP H 8 WX R U WEKHDL WE \D/QIEQMRQ' L V W |
LQWHU UDWHWUHPOLMELDWLRQV S80RVUIPW GDDLGN KI WVKKHH W |
DVVHVVPHQW ILQGYV SUREOHPV WDRGVLWWSD M R | RRISI[DYF
E\ UHYLVLQJ WKH QYH WKDW U ML @ KQDHRSH D GRUP\DWQIE®II V W D
IRU H[DPLQHUV
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,Q LWV ZULWWHQ OHMSR®KBIW 9W & HJBISOLIW\FBIQRS OIHMIL F D O
$VVHVVPHQW FRQGXIFQUW 1B AX Y HBWBDOEDRD R QOUWTFX¥HVWYV DQ
XVLQJ DQ DXGLW WIRR® ZEWRRKPX«FHLFOID\ SURFHVAKLYV GHVLIJQHG |
FOLQLFDO HYDOXDWKRW LOW SGWIHZRMMWIMD B G RMAEGH RIU9HW H U
,QWHJUDWHG 6H U YELLFOHL\MW A HHW DROXND \BBLERHIGY WZRK WHKKH DOSH& B U SR U D
‘DUHKRXVH HDFK PRQWK DOWKRXJKWWQN TRKW BEBWROWK D &
ZLWK WKH IDFLOLWLHY DQG PLJKWHVWLURAY DRAG L WIRRDHOP WQ
' 0% 4

SHFRPPHQGDWLRQDW IZQY SURKAHVV V@ FEXKGIG NWD RY BXIUQ W C
HYDOXDWLRQV WR HQVXUH LQW HX WM HW G HMLMLEG ION WR IDWDZ
LPSDLUPHQW FDWMHJI® UWHM ROIVW L @S RW V HZ ULGWNMPDWWHH G W K D
TXDOLW\ UHYLHZMODWQBR@IXW R B WG B ¥ A®UW R\ CRYVAHV/IVLPV SU
SHUVRQDO FRPPXQREFDDALRQ ZBW IGE VHW LEHW KHLIVUEKD SWHU W
DUH FRQGXFWHG E\ 49%YVDW WHHDIAKR QDG FBIQL FHW XOOW LQ LQGL)Y
HPSOR\HH IHHGEDF NWEK®GQW WD RQ D®H ® HWHOF RAKGXFSMHG E\ WK
VWDIlI 9%$ DOVR LW\ FARQEHN FEEMAD RIPVGEN D®IDQLW\ FDWHJIRULF
GHFLVLRQ W\SHV ,Q 9%$ LQLWLVMMMH GZ BLFXDLOL W \GFDDADDE Bi
FRQWDLQV DOO WKHOWXBORWNWHDNEQHPVLQJOH V\VW

7KH FRPPLWWHH QRWHY WKDW 9+$ D QWG PHOMMNX/U BN VFSIRIQQ\M
UDWHU UHOLPEHQGWG BVWKHR ,20 UHSRUW

,QWHU 5DWHU 5HOLDELOLW\

7KH FRPPLWWHH DVNHG WKH 9% LI IHWWDPRQ HD ZQWH B | UIDQW H
UHOLDELOLW)\ RW MHKMHOMWIDRR @RI DQ 6H $ USSR WY GHBNENUG H V F
LWV FRQVLVWHQF\ VWX &M SR &HGDIPAVEEE SQRIVD A QFR DW V H V V
QDWLRQZLGH FRQVHVWBQRE\ \URR@GHQBMM\ WHDWRQWDOXRUH 1XUYV
,Q WKLV WUDLQLQIUR[MHDPLO/HHUDSWHRWLRHGFWYXHDVBPH ERG\ R
'RUNLQJ LQGHSHQBWVWOWN HJ B WHLELEWL W GUHDNHVUIPQ.D B WU RX V
DVVLIJQLQJ SHUFHQWIBUH¥WLYE ORPDXPIEDRQRQ ZLWK 9%$

$FFRUGLQJ WR D * $2 HOH. SIFSURIQ 2B B\CH.W U D' W K G LIHWOWR |
FRQVLVWHQF\ ENWHWKIHP ¥WORG®LMAP ZDW HDAVA YHH VR OB4S IOL P LW
VFRSH RI WKH VWXG LBWVHW R RERXW HID WRIOF H+RZH9%$ KDV
H[SDQGHG LWV FRQWRVMMHPANGH RIGHPDLRD QB VYV HWH\ZEXUFH L
UHVXOWLQJ LQ WKMGPLIVL DWIHWL WK M OOHYIWLRQWQYDDRQB WRUH |
DERXW WR TXHWMDILRFSDLUHYV SIRUWKBRUIWFGVWRSSHG FR(
FRQVLVWHQF\ VWKB LRHR/U HQHIIDLYFRLUH RWV WR X HIV WWLHRVQQ RLJUG H F L V L R
FRQVLVWHOQF\ *$2 ¢ 63 RUGRMWSKDNWEBHIETAK MAKVIAL RROQ\DLLMMAN QN R F
FODULW\ RI WKH TOXH3AWWRRIVWRKUH WA KSHSYSIM B G LY HV X@RO XGHYV D
WDEOH RI *$2 UHSRUWUWAVIR GG LYB BRY LW ISHFRRFSH/QVDWLR

&KDSWHU ZLOO H[SDQG RQ WKLVXDOLYW RO G RKV BIGUNK G L
SURFHVV DQG ZLOO GLVFXVV WKHSBRBHD¥WRW LGHWW KV PRIQD KL
UHVXOWLQJ IURP 7%,
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6800$5< $1' 5(&200(1'$7,216

7KH 9% UHTXHVWHGWWKHDKNV UMKH HFR WK H \DVG EI\X GRIFFKVWR @ S |
LPSDLUPHQWY WKDW UHVXOW IURP EL9,LDW HF RRYHYVBW LURQ OV
FRPPLWWHH ZDV DVNHG LQ SDUWLFWRRO W B @G/ 3HRW RIKRION G
9$ WR SURYLGH H[DPYRQIDIVWKGVFDE 6 HQR\QUE RV WDIQH SWRYLGHU
SHUIRUP H[DPLQDWLRQV

7KH DGMXGLFDW LR  SELRFIHV FIRRS $¥) ¥ B WH B Q OL § WO HHK R
LQFOXGLQJ WKH Y H VOHUDW D BI%R5! | I9F ISWKDAWKDMH @ R) N) RIDV BVS SHIDH
YHWHUDQ2RU D 962 DFWLQJ DV WKH YWHRV BB Q1 VDBDR Q\RVE X E/F/IC
LQIRUPDWLRQ LV SURYLGHG 9%$ ZIYQPHSERG &MV \WHGH 720,D& PD
KDV EHHQ HVWDE®W RHG%WRKVWH B NMGCK\DWH 9 %I$ &Z MWRK GHWHUP
GLVDELOLW\ UDWLQJ 9%$ VRPHWL PHS WAFHE W \B KD\ \PLHG IDFED DI L
GHWHUPLQHV LW DWLQEG B XXBRWHNRIHIG LFROW. 6 DRHRDWLRQ V X
QRW 3DGHTXDWH IRUDQBWIRS BRUHCHREHIAE SKAMLFLDQ RU 9%$
FOLQLFLDQ FRQWWKH \&R UUHYD R X DR&IMOU P H B WY ¥ DE RMLVD\QRSI G
WKH UHVXOWLQJ 79%3, H[HDWPLEHMOVHFRYGKVLQURWRBW®4 IRU UH
RI 7%, ZKLFK LV WKHQ VXEPLWWHGH®RH %% 519%K RDNHW HQF
SHUFHQWDJH G LWMIEWARQVE \UPRPSDUEQG 'RoMKHHIVHOMGHQFH WR
WKH 9$65' DQG DVVLGPW B Q 7HIH HFNWLRIBNOL@ E BLIMDVE UGIEW\ EHQF
PD\ DSSHDO WR KDZHGKILIVKFDR Y VKN IZRWK YRKW DDWH QJ GHFL)
DSSHDOV SURFHVV UH UHYLHZV WKH FDVH

7KH '%4 JXLGHV WKH GREXPHQWDW LR Q »RAVWXY H [IIRRV VEK 5 L
VWDQGDUGL]HG UHBRMW$ @HRHORSXBMWMKRIU %4VH VR 65 LQ RU
VLPSOLI\ GHFLVLRQ RRQNGBW HRIP LUDWDEALD QG L \SIDELIOR XW\K WK H ' %
FRPSOHWHG E\ D VDEQQEWD Q DWK BUGLYLPDL G HDE) D%FRUDWHU  Z
PHGLFDO LQIRUPDWDRG RMRHW KL 1R &YA-DMHIRMQIWRBHERKH GV L
DYDLODEOH WK HM&$65ULWHULO®LRQ A B® BIWVERWIRIDH LQ DSS
GLDJQRVLYV DQG PHGLFDO LQIRUPDWLRQ WR WKH 9$65"

7KH '%4 DQG WKH 9$B50 ISURRUIGHRPRR QY % HWKHDMD BUH XV H(
UDWH WKH OHYHGLRWGLGE/ ZEWKLWSDYRMB WKH PEMQ@WLILHG UH"
DFFXUDWHO\ UHIOHFW WKH SUR E OTHDVO WW D R/ TDUHHP RO RZING
+RZHYHU VRPH RIWLKH RADVUOHFWHBKEAGBH XWME WL R \UBRI WKH
HJ WKH IUHTXHGR\REW HK ILVKRWE KDWY H® SGRK QR W KH VHT X H (
LPSDFW )XUWKHUPRUH WKH\ IDLOPWRLWDO HN Q @ WARHBE FRKRMWF
KRZ UHVLGXDOV RUIH%WPDRQIGWDPIBIGW GLVDELOLW\

7KH FRPPLWWHH UHFRPPHQGY WKDW WKHFROFHQ@RHQW RI
H[SHUWV IURP ERWK 9HWHUDQV +HDOWHK @G RIMYLVWUDWLRC
$GPLQLVWUDWLRQ LDQNO2KR. Gl FIOQR\ME GXQIEONVRIHVY UH
WUDXPDWLF EUDL® WQ®N XOD U4, X SV DSV HD WUK\H RV KB X DIV
IRU 5DWLQJ 'LVDELOLWLHV DQG 'LV IRAL O HW L GDQ0HM LRA V7 %X N
EHWWHU UHIOHFW WKH FXUUHQW VWDWH RI PHGLFDO NQR?

5SHIHUUHG WR E\ WKH 9% DV UHVLGXDOV
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,Q WKH FRPPLWWHHfiW WGXD.BGIZ RI TWAMKDAV MK HRXQISUH LP
UHVLGXDOV WKDW ZQUSD Q R\ FIXQDAAXBKK UG KDLOPS RUWB QDUH Q
DGHTXDWHO\ FRYHUM® LEQ JD'@44R| WEBRBQRUDG \YHXYQHWLRQ DQGC
YLVLRQ G\VIXQFWLRQ QHDU SRLQW DRFRFPRGPWLYH DQG FR

,VRODWHG TXHVWRRQLDUMHD® W E BHERES LG Y R SWRR QRKIQ' % 4
PHQWDO GLVRUGKHW\OKWRE@HF 30 8/Q DI G BYOM QR 'S QJOH '%4
FRPELQHV WKHP DRI WG WDH ¥ DW KAHK DX O LI WaB QWR/KL BERNMW 7 % |
VOHHS GLVUXSWIRRDREOXKU® BRYRKEG QWNIMEKW ZGJ] VER IDWLJX
G\WIXQFWLRQ DQG GLVUXSWHG PRRG

,VRODWHG TXHVWILRP\HOBBHRKN V LEBMDY B BV YR W VRVQ E D
IRXQG RQ WZR '%4V FUDQLDO QHUYHXVEIQRHBNVEYODIQ G H P B PH
WKHP LQ D ZD\ W KR ®OF B BMHQMA \R IMWEKMHIGE Z OWW \ SIRWWR %, Y HVV
G\WIXQFWLRQ 7KLW\G\WARKQPWDRRLHRDBRWEUSBQGSKHVWLEXO!
QHUYHV DQG FH@®IUIDMW B BGWLHEKWREXOR R FXODXF WHIWVH G LV L
OHVWLEXODU G\V IKRFRQGRQDRW FXUX%FS \8 B RG YXURHL.QD VBB HW H G
SRVWXUDO EWOEQOHW\QGPDE QR UPMBXD0 RPRWRU | DOFMMHLRHG BHC
G\QDPLF YLVXDOVDFXLWK IGHD|E PHRY BPWR W RGHAHQMVRI REMH
YLVXDO ILHOG GDRRQFHQWGEPMH R QQRIUQ: FRRIWIL @DV O HYZMH EXOD |
G\WIXQFWLRQ PD\ WWRVBOFRIQWHA PREBEHBEDUWLFXODUO\ D

$OWKRXJK WKH H\H FRQGHW I K8V WHRSIVRE HD D QR G [WRWA C
'%4 LQFOXGHV TXHV\WMLRE W ®RKWPSIKQW VE DWW H QW KIKE IWR GFBI[WHQV
GLVDELOLW\ DVVRFLDWHG ZLWK QH H® S LLQW X0 FLFFR.AHRQR-G D TWKLHY
YLVLRQ SUREOHPV RHE X% F R BIRRAENR DIWQBMSORSLD EXW DOVH
YLVLRQ KHDGDFKH EQDXWH DN @0 LUMWDQBDIREYFY ZRG GRLQJ F
UDQJH YLVXDO DFWLYLWLHV

7KH FRPPLWWHH UHFRPPHQGYV WKDW WKHDBSDUWPHQW RI
LQVRPQLD YHVWLEXDQGE GMDY QREW LRRQ VGK Y| XLQ/FVELRQ WK
%HQHILWYV 4XHVWIGR@D®YLEHWRDXRDMLF EUDLQ LQMXU\

$GGLWLRQDOO\ WKURXJK FRQYHUVDWDR QW& MWK W KMK 3%
GLIIHUHQFHV LQ WV DR P® G DRSO DUHFFIR OGP LEH WM HIR S 9% $
FRQWUDFWLQJ FOLWLE I3DKWDDKFD WRRBXIF 7 BLYHLQ/ V@RIV U HF H QW
WKH SHUFHQWDJHR @Y SIBUHRDPMNO VEL7BR FWDDFPFWRIWNRPRU SHUF|

WR SHUFHQW LEGHQWDWR GDSMW LQ

7KH FRPPLWWHH UHFRPPHQGYV WKDW WKHSHRBFU®/H QXM RI
9HWHUDQV %HQHILWYV $GPLQLVWUDW LR F D@V UDFRAHR/WYVWR
PHGLFDO UHFRUGV XV$EHPW € U\D\Y V DAM DREEYV O WU B LHFLOLQVDE & H
GLVDELOLW\ GHWHUPLQDWLRQV IRU DOO YHWHUDQV

)LQDOO\ WKH FRPPLWWHH ZDV WDV NRG IAASNWKRPDQL QWKHYH
RYHUDOO DGMXGLEDWDLRIQO 8§ WR FEO\DMRRIRAYR U TKHHVER RPIOWWHH H
WKH VWUXFWXUHIVFWHKHRW P KDXYULQWW KOHG MXBOQEWWRRQ SURFH'
9%% KDV V\VWHPV LHY S/OKH H RMOR/ UWHWY BFQR\FRIVW KW KUHD QW QG RHV (
PHDVXUH UHOLDWL O& K\D SRWWHYD OALIDWVVHIEDQG BQWKXNVY FKDUDI
KLIJIK TXDOLW\ SURFHVV IRU GHWHUBLQLQJ GLVDELOLW\ UHVX
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5()(5(1&(6

$JRVWRQ ' 9 DQG $ .DFRREMHOLQJ WKHJDAEXARREHKDMQFHV RI EOD\
WUDXPDWLF EUDLGLVRMGHUVEE 6 WEERRADWLOHUWVHQOWH+ .REHLV

Brain neurotrauma: Molecular, neapsychological, and rehabilitation aspect4 RFD 5DWRQ )/
&5& 3UHVV 3S +

$NLQ ) : 2 ' OXUQDOHW &S& QG . 0 HWWDEXODU FRQVHTXHQFHV R
WUDXPDWLF EUDLQ LQMXU\ DB IWYD VW H[SRVXUH $ UHYLHZ

$OGDJ 0 5 & $UPQWDRQ32 b % %HOQAOWIERHD B PLEIHUVWDII . &DI
&PDULN $ &URZGHD 7 $ HWWPHUJHQ *&(COHGRR 5 . *XSWD
+LFNV 6 +RIIPDQ 5- &HOIDWAMDOL 0 ODURBRY & MF&UHD - 2E'RQQI
3DFNHU - % 3HWUR 7 ( 5DVPXVVHRJH SDPRE8QV/-BFNVURE®DEQSG
- =KHQJ 7KH ELRORJLFDO EDVKDNORSBKWR\QIIRFO @R DIX®D W B \H
O LWHUDWXWwrnél &f Neutoltatima 6 6 *6

$QJHOHUL 5 ) OHWWRY®OR.O06B>FFR /* &ROMWH DQGRRPPXQLFDWLYH
LPSDLUPHQW LQ WUDXPDWLF EUDLQVVE® B@awandi arglBg@OHWH SUDJP

+

%DUQHV ' ( $ / ¥DHOQPHY & + 6MHEDAJGLE BRG . <DIIH $VVF
Rl PLOG WUDXPDWLF EUDLQ LQMXWVAMW ZXQ @& K IGMPRXQW IOIRVQ B
Y H W HJANDANéurology +

%RUQKRIHQ & DQG 6 (PR\WDPO® G H U RMHS VRIORXR BHQUFWUDXPDWLF EU
UHYLHZ RI WKH HYLGHQFH D QiurbaDoMheRi@en@idndRU LQWHUYHQWLRQ

Neuropsychological Society *

%UDKP . ' + 0 :LOJHOQEWXWI ,QJD®AD D& G<* &KPRRGULFK oLV
LPSDLUPHQW DQGRFPEDX\WQEQYMRQHGE VWWUKY WWHD RAPWHBVEUDLQ LQM’
Optometry and Vision Science *

%UDWW 0 7 6NDQGVHQ _7 +XPPHODUG DRIBQS $6 HHNOBLNRUGJI)U
DQG SURJQRVWLF IDFWRUV RI RO I|DEFFYDRQ\BEANWHXYAFWLRQ DIWHU W

%9% %RDUG RI 9HWHUDI@f&/cycke SfANVR gppeal KWW SV ZZZ EYD YD JRY GR
&\FOH RI D 9% $SSHDO )< SGlI DFFHVVHG 1RYHPEHU

%9% Department of Veterans Affairs Board of &ans’ Appeals—Annual report, fiscal year (FY)
2017. KWWSV ZZZ EYD YDDRYBGRRXEZEBPLEWYV %OFFHVHEHEGEHSWHPE

&DWHQD 5 ' 3 9D& 'RONPDWBDPDX DQG 6SHPWELOR RULHQWDWLRQ
DQG REVWDFOH DYRLGD QExderirrRental RBréih ReseBBhQ F XV VAL R Q

&RUULIJDQ - ' DQG ) 0 +DPPRQG \ DV DUPKPRQILF KHHDQOW K GRAC L
Archives of Physical Medicine and Rehabilitation +

&UDQH 3 . / ( *LEERQV . 'DPV 2E% R/HYRW H(Q]7 &L WMUNF KIKHKQH -
7 - ORQWLQH ' $HXHDAHWW $ 6RKQHLUGHMROQG $VVRFLDWL
WUDXPDWLF EUDHQ@LIMEHXUZRG K JBRIQW WML @ H XARRBOMWWKIRORJILF ||
JAMA Neurology +

'DPV 21&RQQRU . / ( *LEERQV - ' %RZHIUWRQ@ DR&XI U\ UDQH
5LVN IRU ODWH OLIH UH LQMXU\ GBOWQWWK DVQUD GCHDWILKF ERJFDQ D |
SRS XODWLR QJaubh& af GleirdlogyGNeurosurgery, and Psychiatry +

)DQQ - 5 $ 5 S5LHHEHVHQ603IHHNRIHUVWHQRVH@KW ( %HQURYV DQG 0
9HVWHUJDDUG N /RIQGHPHIORVUDWO P RVQUD IARYWQHA EUWKQ LQMXU\
'"HQPDUN $ SRSXODWLRQ EDVHGTH EaneeUPSEZENAINR QDO # RKRUW VW X C
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JUDQNH / 0 : & :D®OINKUS$'/; 2FKVHEZQG + 6HQVRULQWHJIJUDWLYH
XQGHUO\LQJ YHVWMWEKWD WW BX FRW G B HEWAGbKkAYI df QeViabilitatiofs
Research and Development *

*$2 *RYHUQPHQW $FFRXQWIhgraverhants cduld férther enhance quality assurance
efforts KWWSV Z22Z JDR JRY DVVHWYV SGI DFFHVVHG 0D\

*DUGQHU 5 & & HQQIHOW]( .&RYLQVYWUDYWLD] DQG . <DIIH 51
WUDXPDWLF EUDLQ LQMXU\ LV DVWRFGED W PG Z1\WIKDRsFIN R/ Ul IGDQNK Q
Gerontology, Series A: Biological Sciences and Medlcal Sciences +

*DUGQHU 5 & $ / %\HUV ' ( %DD@EHV <DIIH - %RVFD® GKWQ DQG
BDUNLQVRQ GLVHDVH $ &KURQLF (IlKVRNNEURIogyH XURWUDXPD &RQ\
H

+HD OWK PNegdical evaluation board KW W S Z22Z KHDOWK PLO OLOLWDU\ +HDO
DQG 7TUHDWPHQWYV 3K\VLFDO 'LVDELOLW\D'QXDWIL®IQW \D FFIHO/X DG LR

20 ,QVWLWXWH RI AHS tehtu® si/stem for evalumgtiveterans for disability benefits.
:DVKLQIJWRQ '& 7KH 1DWLRQDO $FDGHPLHV 3UHVV

, 20 Gulf War and health: Volume 7: Long-teconsequences of traumatic brain injury
DVKLQIJWRQ '& 7KH 1DWLRQDO $FDGHPLHV 3UHVV

-XQQ & . 5 %HOODQG6KHQRRGPD@WRPV6RP FRQFXVVLRQ DQG FR
G LV R C@ndnt Rain and Headache Reports

.HDUQV : ' - [/ )R]IDUG / 6FKRQNHD3O® 6FRWOMHYDWQWHG PRYHPHQ
WRUWXRVLW\ LQ YROXQWDU\ RXW G RRYHMWPHEXD@WEZRWK. Q RRY?®WRY
WUDXPDWLF JBwrloQHéa@ Matbha Rehabilitation ( =(

ODVHO % ( DQG ' 6 7UDKWDWLF EUDUIMHDY M OXSUAR BHMWMNnapRW DQ HY
Neurotrauma +

OF.HH $ & 5 & &BQMWXVNL -( 17 +HB®BOH\*DMMWW $ ( %XGVRQ 9
6DQWLQL + 6 /HH D& Gb 5.XELLOKNWUQF WUDKPIDRM)LF HQFHSKDORSD
DWKOHWHY 3URJUHVVLYH WD XR®Drilkof Neuptholedidehett WLWLYH KHD(
Experimental Neurology +

OF.LQOD\ : DQG $ DRNRDQWLYH DQIG EWMXRY LRWDLA) HIQM XU\ ,Q O
(5 *ULIILWK U 6D QGHXW3H (Réhaliaten ofte\adult and child with
traumatic braininjury UG HG 3KLODDBWOWRKRRIP SD®E\ 3S *

OF.LQQRQ $ 5 OHLVHU 6WHGPDQ 3 :®G\WDMRQ $& (KQJRQEV 1) .DIVY\DW R
6PLWK : <XOH DQG 7 'DOJOHLVK DFXWHKH \WDWWHQWELWWRURHW X
WUDXPD H[SRVHG FKLOHumdf BidPIychdtogy-and-Rsyeary and Allied
Disciplines +

OHDGRZV |/ DQG - :13@QOXQ8WUVWD Q@I P RYHRERWLBY D EDVLV IR
UHDVRQLQJ ,Q 6 59LDRAG/00HNGER Z GOBLOdtHXdWeRtQThddry and
clinical practice in neurological rehabilitaton 1HZ <RUN :LOH\ 3S *

ORULQ 0 3 /DQJHYLQ DQG 3 )DLWHPHQWHQYREOG WHIDXHF LWYR E& |
U H Y Udtizhal of Sports Medicine

1HXPDQQ ' % =X$IPQDQG J)OBOPPRQIGRQVKLBVOPAMWZHHQ DOH[LWK
UHFRJQLWLRQ DQG HPSDWK)\ JouMmaHHydd DaximdREHabiliatioD LQ LQM XU\

( %(
BULJDWDQR * 3 LD $&SRMRIFDROV D @G DHVELHRGE O pinidh RnQNeUrdtogy
+

5RVHQWKDO 0 - 6 .UHXW]HU ( 5 TRéHabllitafibk of (@ daalufkanBdHiidW OD Q G
with traumatic brain injury SKLODGHOSKLD 3% 'DYLV &RPSDQ\

BRZOH\ ' % 0 S5RIIQMKKHU BQB[D - SRIODLWLYH FRUUHODWHYV RI SU
ODQJXDJH FRPSUHKHQVLRQ LQ DGXPDWWR DXFDLDWZ FDRGDRIDWI) M R |
Brain Injury *
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6KHUHU 0 3 %HUJORII ( /HYLQ Q& 7+EJKHLREN . ( 2CG8BQLODHG DZC
DQG HPSOR\PHQW RXWFRPH DJIwidadl oMAesD XreunWReRaklithbonQ LQ M X U\
+

66% 6RFLDO 6HFXULW\ $Gubktantial §eibhD s¢tiviRyQ
KWWSV zZzz vvD JRY RDFW FROD VJD KWPO DFFHVVHG 0D\
7TKLDIJDUDMDQ 3IXED. DQ&LXIUHKGOD®PFH G\WVWIKWIHNLRQ LQ PLOG WUD

LOQMXU\ P7%, Ophthalmhi amtiZhysiological Optics +
7TRJKHU / & :LVHPIRXIDDNWHV0O -6 WHIRQRXRU®/DE -7THDVHOO 0 %D\O
6 7XUNVWUD ,( IGGDWHRRRPIRU PDQWLRBHIRW GRR ZHRIQWUD XPL

LQMXU\ SDUW ,9 &RJQUOth&((be—IéEUPI’FhM@aLHéﬁhWitaIRc@
9¢ 'HSDUWPHQW RI 9HW HIhap@N2: Sehbceidonnected disabilities
KWWSV ZZZ YD JRRYQR SEDHQXEIOW ¥ B BR R ® \ESH QCHH E W\ \BHF & DD \
9% Eformation and instructions for oopleting notice of disagreement (NOD)
KWWSV zZzZZ YED YD JRY SXEV IRUPV 9%XJIXVW $5( SGI DFFHVVH
9% WHA directive 1184: Screening and evaluation of traumatic brain injury
KWWSV ZzZZ YD JRY YKHYSSXEOQOLFDWLRQVDYBEFSXEB,G 0D\
9% KHA directive 1603: Training and certificatiaf clinicians performing VA disability
examinations KWWSV ZZZ YD JRQVYKIDE2CGEXEICHAIFW W L R QDIF ¥ &S"\SWWHE® |,
0D\
9% BEMO traumatic brain injury examination course HSDUWPHQW RI 9HWHUDQV $IILC
KWWS ZZZ YHVVHUYLFHV FRP 9(6:3 ZS RBRQWHRRKXNEBRBDG\WGI
DFFHVVHG 0D\

I+

9% Dompensation KWWSV 7ZZZ EH@HSBHQWDWLRRY FRFHVVHG $XJXVW

9% E21-1 adjudication procedures manual HSDUWPHQW RI 9HWHUDQV $I1IDLUV
KWWSV ZZZ NQRZYD HEHQHILWYV YDHIRYBMVQHP KNHOPSS © B WWHR/ PR
86 SRUWDO WRSLF WIORQ I GEGRPHIAEFDHY 0DQX
DFFHVVHG 0D\

9% FFhe VA claims process after you file your clabW WSV zZZZ YD JRY GLVDELOLW\
FODLP DFFHVVHG -DQXDU\

9% &eterans Benefits Administian reports: Detailed claims data

KWWSV ZZZ EHQHILWNWWIDL OR'G RAHCGEBRERAVB B 0OVWD\DVS D

9% /DZ 9HWHUDQYV /D FreduéhttyRsked questionsKk WW S V ZZZ YHWHUDQVODZ |
DFFHVVHG $XJXVW

SHWHUDQV $LG VAR@ 8 ddmpensation, SMC, and DIC rates
KWWSYV ZZZ EHQHILWY YD JRY &203(16$DRPFIHVNW B XSMFIEKWBNF RP S

9LROD 6DOW]PDQ OVRRQG 1 7jUDXwWDWLFDRWGDY QHNEM@dgY RUGHUV
Clinics +

RRG 5 / DQG $ 'RUWKDLDQUIRVHHXDYLRWDBVDEQWRRPIDDOVHG ZLWK H[F
G\WIXQFWLRQ DIWHU WLomixr®ib BéhadvioeaUNEurQscieqQekl X U\

"RUWKLQIJWRQ % 7TUHDWPHQWYV LD WHRE (RR MRBILBHN. @ @ VXK HD A
GLVRUJDQLVDWLRQ WeQareHailithtiods UHY L HZ

RUW]JHO + 6 DQ®@OV % S$UKHLEGD WSS WKBIFKYDOXDWLRQ RI WUD X
LQMXU\ DQG LWV QHXWNRBoReRabliIWIULF VHIFXHODH
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&KDUDFWHULVWLFV RI D +LJK 4XDOLW\ ¢
'LVDELOLW\ 5HVXOWLQJ IURP 7UDXPD"

7KLV FKDSWHU GLVFXWYHYHOHQMHH® @/RHWKIH DEERUWE\ R
GHWHUPLQDWLRQX®WRF HWW HLDPS QBWWFKH WHKDW DFWHQH D KL.
SURFHVV IRU GHWHW P UGINVXD &IL\DD E QY R WXID\X FTRAY LFL8@BOXGLC
UHOLDELOLW\ DQG YDOLGLW\ RI WXLV BX VYA NDVFRNKHN RAABLKFHP R H (
SURFHVV LQGLFDWRNWR/ DH)GEXBEG I MDEK DE E DPWPD AWRIQ R1 7 %,
UHVLGXDOV

7KH FKDSWHU EHJLQV ZLWK D GLVFXYV UR® RO EDCOLAM\W Y B¢
EXUGHQ WUDQVSDIUMQFW BIQSOPWU IBE LEIKE LL PHRFUQWILD WL QJ Wk
LQ XQGHUVWDQGLQBHSURBBYW\D @® ®X WMWiK RRPIPGI\QRMWKRI U IDFWF
WKH 9HWHUDQV %HQHILWYV $GPLQLV@HDIWLRRQ F% $ QP X $/O W
FRQFHSWV %XLOGMQLRRY XK & KO-HEWEMIH Q Wi DG X IFPFOWLRQ S|
UHVLGXDOV RI 7% ,QIEQEDMKRL V XD IODPM D K66 UFU UNKQLW ORK D S W H U
WKRVH DQG SURYLGRV PRGV WG IRQDIOERDYIGFBW RVW G/ WIR DVVH
LPSURYH WKH GLVDELOLW\ UDWLQJ SURFHVV

7KH FRPPLWWHH KPRDISQWOKX GE G W LGH SR X WER BN XAHVIK ¢
RIILFLDOV WKHSHKDXDV RQHW WHHPRQWLLYIVSQRER RV VWIKMVWB O1 D\
&KDSWHU UDW KHRPW KR QVRK G W KDY RQ\WVG BRGIVEPVWHQF\ F
ZDV SUHVHQWHG DNVWNMHED & LL\W KDRGE RO RX DL RIFWWKH UHOLDEL
YDOLGLW\ RI WKHVDK/N HK\DRIDE W W RIEHW V FY HRIGWMIGHWSR HQV X UH
YHWHUDQ KDG EHHQGLMWDHEQ @IQNVD FADWIB@IH 9BV 3D VDV WR WU
VR WKDW WKH\ PLJKW DFFXUDWHRX HYQHU UW®HDIE®S KUDMNM B G |
RI SURFHVV GRHV @RMK B FWDOLOEE @QW X & K HVWBIWLDQIL ) X UWK H
MXVW DV LPSRUVRDYWOW HID) P\DIEQ RUHEFHAAND G RO\ POIRWY WK H U H
UHOLDELOLW\WRUVYSODRBYWEOH WHIIVD WHK® WHR | D ¥ WIRWWPBIQR S
LV QRW JXDUDQWHHG WR EH WUXH

'(),1,7,216 2) 48%$/,7< '20%,16

7KH GHWHUPLQDWIDRQER BRYDIESWMU'YPHBVDRUDPHDVYX U H
SURFHVV ZKRVH FR PBRQ MQGMWKNGHFSILEEPRXIDWLRQ DQG GLVD
RI WKH UHVLGXDA\Q R IL %D Q URMMHUSIY® © H3LW O R UOWWN IYWW HU D Q

83
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TXDOLW\ RI WKHPGQDWHIRML WV BSHHWUD QY ® X QWO XDFHWWRDY SHF WV
HJ WKH WUDQVHBHMW AV KRH WXBIEHWD Y 8 RXKXKWRAFRPWHH J WK
DQG YDOLGLW)\ RPLGIDNWW EBQ BW V90 RPN KW V IAVH WWRH ZKH FWK W KH
GLVDELOLW\ GHWHNUPHQOGR R QHF MRIAKNDH WHWX OW IRU HDFK YH
HYDOXDWHG RYHWWDXZ\GWHHYBQUIW W FBHMWMNULDIFY FEQGDNHRJIUDSE
SULFH

7KH FRPPLWWHHTV DHWIPHA WI RV KHH VHEST\D QX B IO D WU \DIV V X U
PHDVXUHV IRXQG WOKDW MHKDHV XETHNV TIRE X ¥ L RWK [EBREQUAUYWE HAMD W L Q
VWHS RI WKH SURFHV\XKHV#HH DRKVOHBWHREY IWKH GTDVDELW LW\ UDWL
UHJLRQDO TXDOLW\W HXYQE ANV H DPD/WFU BRI B ADWHPRAX U D F\ 5F
67$5 7KH 457V LGEQMA IVDWB UYQHLGIONVN WWHRBH\O HQU® RWFW U H (
PHPEHU RI WKH 457 UQURWKNYV FXIRRKV DKODHNILQHRGBWEWR B WWIORQ W
ZDV DSSURYHG WKDW VKRXOG KDYH EBHXIBHNQQEGN KR BHBY .
FRQVLVWHQWO\ RODBLRBYVFRBROOF ZHWAKXEY SWRHHRPPHWWHH FI
WKDW WKH 9% GHIRQUWLVOT DY IHE BQSR®K FUHY DH &/ B WRAH G X U |

7KH FRPPLWWHH FRQVLGHUHG PHWWKINMWREZRXO GLBH RWHT
GHWHUPLQLQJ WKHD®GBKEGXKPPFWRRYW BE®RFAFAVANRUKIHHMLEX QR V
PHWULF WKDW FO SWXWDHWL W\KRIURS BUYWERDQWHN EBHWKHPLQDWL
LOQVWHDG WKHUH DUH PXOWLSOH GRHADL@QAMOWG B WV R K VB EG HK
YHWHUDQ DVVRFIODVDMG ZQWW KK W IHHD/DE/ I[SODLUM\QFEN WRB SURFHV
UHOLDELOLW\ DQG YDOLGLW\ RI WKH GHWHUPLQDWLRQV VHH

7$%/( ([DPSOHV RI "RPDLEHO R WAXD &/IRMVHLADLE) W WR QN W TWH U

"RPDLQ RU
OHWULF *HQHUDO 'HILQLWLRQSWLRQ 5HODWWEBUWR 7%, ([DPLC
%XUGHQ 7KH HITRUW UHTXZKHGVWRHF FRYOWH W ® LQFRQYHQLF

WDVN RU SURFHVYV YHWHUDQ DVVRFLDWHG ZLWK FRPS
GLVDELOLW\ GHWHUPLQDWLRQ SUR

7TUDQVSDUHQF\ 7KH GHIJUHH WRKAKG&HEKUBHXOWR BRIGFK WKH LQQHU
SURFHVV DUH SURYLGEBGVWRLWKW\SGHE@YHRRDODWLRQ SUR

D FRPSUHKHQVLEOH INKFRHAQY MERO W KHQGHWHUDQ LQFOXG

WLPHO\ PDQQHU WKH SURFHVY DQG SURJUHVV RI WI
LQGLYLGXDO GLVDELOLW\ GHWHUP

&UHGLELOLW\ 7KH GHIJUHH ZTMWKK CKILEB K HWWKIHWEXURKIHAKY WKH GLVE
LOQVSLUHY EHOLHYH RGHWHVKRLQDWLRQ SURFHVYV LV YLH.
DQG DSSURSULDWH WR NH\ VWDNH|
YHWHUDQV DQG WKXV OLNHO\ WR
WUXVWHG +LJK FRQVLVWHQF\ RI S
LQ JUHDWHU FUHGLELOLW\
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'RPDLQ RU
OHWULF *HQHUDO 'HILQLWLRQSWLRQ 5HODWHWBUWR 7%, ([DPLC
SHOLDELOLW\ 7KH HIWHQW WKBIWG B QUHGIVWR XKH G W RRSHD W H G

SURFHVV \LHOGV WKHWRPRIRH DPIN XYOHWY LFHHRHPEHU ZRXOG
PXOWLSOH WULDOV VDPH GLVDELOLW\ GHWHUPLQDWLR
GHJUHH RI UHOLDELOLW\ LPSOLHYV
IURP DVVHVVPHQW WR DVVHVVPHQ!
LQWHU UDWHU UHOLDELOLW\ PHDV
RI WKH UHVXOW ZKHQ D GLIITHUHQW
VHSDUDWH LQGHSHQGHQW DVVHV\

9DOLGLW\ 7KH HIWHQW WKDWHWXKHHIUQMWURXZKDMK WKH UHVXO!
PHDVXUHV ZKDW LW ZGVVIOHEVLIOQIIOMGCGWR/ HUPLQDWLRQ SUR
PHDVXUH UHIOHFW WKH GLVDELOLW\ UHVXOYV

FRQQHFWHG 7%, 7KHUH DUH PXOW
YDOLGLW\ LQFOXGLQJ FRQWHQW |
FULWHULRQ YDOLGLW\ $ KLJK GHJI
LPSOLHV D ODFN RI VIVWHPDWLF E

6285&(6 2(&' 3ULFH

,GHDOO\ WKH GLWDIERQ ISU\RE HW\H VRIRGERD GV K RFHHOGLRP BIDQ V
VLPXOWDQHRXVO\ 0DIU HR U W® B WG-RFRI R MDAEKORIW BHWH O L D E O H
WUDQVSDUHQW S ORMHR/ ¥ H \F PIRG HEOHN 1$ URHFW M U FADQDQAR W EH Y
ZLWKRXW DOVR EWHLQLUGUE DV D E OGLNEAVHIND @ R BIVWLIRMWS DREXO G \L
SULJKW DQVZHU ~ L H DFFXUDW HRHL BERIQQH FOVDAES TY6% IUGIVE LL 'O
IRU HDFK YHWHUD @ LHYHD O R Q WHH ® | RLYQAMXY\DH UVDHY FKKDWD FW H U L V W
JHRJUDSKLF ORFIMWXR QM V 9DHOQ IGD G \OUHV® L DEBOM [ KRBK VY GRH\
YDOLGLW\ L H DWMOPLUK®GFRE WU WYF REBHFERW W KLJKO\
SURFHVVHV DUH R® KD UK L] 6 8H SSHRIPHREQXQ@HHE  DIQWGK XWW D Q
WUDLQLQJ DQG TXMWLIERRWLRWMQRRRMEURFOINFHMV DU\ QRU
HQVXUH YDOL®LOW\ 6DMGOEXWWAHW DO

7KH UHOLDELOLMRQRB WRKAHHM VY DLO/YXGMIN. W H Q FE\RW RKK\WR R P H
GLVDELOLW\ GHWHO PHg D BH RIQD/E WGP VFED @ EH REDV.XH HYDO
SURFHVV RU VHS DWW HROU FREP SO HQGW DLIQ@RO/X @ LRI 76K W K H
GHWHUPLQDWLRQ R Q/ HUQYG PMKFR Q@ QYIFER O WL E KLY U RO W K H
HYDOXDWLRQ SURHMHVYXEPVUHWW UMAGMDMIQE MRRUEBHWHKYDI) RQFH
H[DPSOH E\ GLIIHURQYW SUGEMHLWORYEMNRRQ D SKQFHVWLPDWLC
UHOLDELOLW)\ RI HDFK VWDJH LQ WHH HMDIO X BWHER G [SAKR ¥ MAD\J
SURFHVV VXSSRUWR YRHU BRPSUIRE LB B0 RW P DML PH KR BEHSOLF
LQ WKH HY DO X IWLR QD QEGGHBMSDEH UHVXOWYV

7KH FRQFHSW R Y VKIHGL &L YIDGH B M HIMVURE RVGKW H @ W XYWL G L
FRQVWUXFW YDRIQGGYWOLBQW\F3UWIFEQWH[WQRWE 7%, GLVDELC
HY D O Xchritéimt Raldity LV WKH GHJUHH Z\NNUKP Z @ DKL RV 5 \GRIFHVV DS S
PHDVXUH RU LQFR WSRIUWLNW H FIYOR) B&KHHY ¥ H W6 G DLQV VWWKHHT X H O D H
IDFWRUV WKDW ZROOOHEQ B HDVRK) GEIWRPQOD% W \) BU IW[DPBSOH WKF
'LVDELOLW\ %H QHHL W% 44 Xl R WWULHRVQLGDICLW\H R WAL, WHDPLQHU WR
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IDFHWV RI 7%, DWWULEXWHG FRJQ P8 WRP Y PIS@GE UL/RAHIHE D R® W
IRU HDFK IDFHW WWK BAX HE M M W HIUHDSQUAAX VXQDIRE WLKRRQVHOFWWW H U L D L
FKDUDFWHULVW IVF VORI XW K HJ FY ® DAWVG @Y § B RVABRMED/DMYBWD W H V V
QHXURORJLF IXQFWLRQV VXFK DV @HP RAR XROG PRIMNFRIU F\RNQLYDHDY

Construct validity LV WKH GHJUHHXWRY ¥ KRLIFMORWWK B GWABNERIQ P L Q D
SURFHVV DUH FRRMSW MG QAWK HZR WHKVIUFRDLA) F R @V WLUAXE W M TUHHIO D |
UHVXOWLQJ GLVDEL)RUWADFEGH D\ LSHIRGW G\ WSKOOMD WH UHV X O
ZLWK GLIITHUHQW EX\VV XM ® DPLRIDU%RWKHLOOLIYMSDERXRG ODFN
YDOLGLW\ DV WKHLPR@M WV XFO\RWRIHHG\L B B DDW MK DWVR VA\PSWRPV
KDYH RQ WKH OLYH\FIRIPBIRERAWWY G$QRWKRRUH{ROSQ/H XFW YDO
EH LI WKH UDWLQJK®WR BOWVVVHVIXXEMBHEBLITWHOMDISSDUHQW
FXUUHQW NQRZOHGWHKR W7 PD Q QG VRDIBNOPONGD UH RIWH

) L Q DaBit&ron validity D VXEVHW RI FROQWWUHKKFOHYDOH ZILWAK IZKLF
UHVXOWYV RI WKPLGDWILER® ISW R EHRMEH BDW BER (OG AW IVGIGDU G~ Wi
DVVXPHG WR GHILGHW EHOGMI\UHMHRURLUQ HIA ER WK H Y HBWHW K H U H
FOHDU FULWHULRK NRW DELG/MEE TDWB\D O\DHSHOGRLUMENEMGIHRY \
GHWHUPLQDWLRQ SVRHANVWG 5Q QR AR H & RIDHWHIY PHHIDXW P H W
E\ SDUWLFXODUOY)SZHO® QFUDA GIN G GDUNMWERU B GIGQMRRSFD O HY DC
PRGDOLWLHY VXFK DV IRUPDO QHX GRS D\EIKQ DWAUG A WWHHY/PAL QDM
FRXOG VHUYH DV FURW HUMLIR@MX D W HY & BHKGWX 8 X B © HDAVV

$ YDULHW\ Rl DSSUR®D MK Y GWDXQU B HGXRQ QW \W KH FRQMLUH Q"
DSSURDFKHVY LW LV XVHIXO WR VRNUDWH QFS SUR WVKKHSYU\R K B
HYDOXDWLRQ H DWLRQWKRI BXLWVRGWOD VOWMIGCBHGEIQHG DQ
ZRUNIORZV DQGXW KRY M MK BWWRR P® IR]DHPSDGIXBMW R B D W W F
DQ DSSURDFK EDVHG RQ DVVHVVPHHWWH R P IWKIHWIL RFX B B PAFRIP
FULWHULRQ VWD QWGW®RGH YZI @KD MA IH@UEKBHAU V VQQH® FOAQBCH R Y Z LV
UHGXFLQJ YDULDELOLW\ RU WKH IRFAXY QEFD AR BHIUQR VMU YK FHI
UHTXHVW D UH H Y®LOMEW DR § \R IPWEKKMREFHHFR QN HGEDHAN EDVHG
HQKDQFLQJ TXDOLW\

,Q VHHNLQJ WR REWDLQ WKH VDPH R XWMRERH HILAKD BLLPLHA
HYDOXDWHG LWHINS LLRS R UQ/® QWK MINRAS\HLILM HFEV XEXIGILCOCELNAVQL W K |
QDWXUH Rl WKH KXRBQ FRQ G DWLRDR DISHBOVW R LRJQUBIWV HV VP HQ
WR GD\ RU HYHQ IQRRVRAL GX\8HQGR GURRUQY LB WHUWKIDDQA QDD KHD
HIWHUQDO IDFWREWLRRYWKSEOH BEMMUDBOXDRMLRMGLV7KXY W
RI HYHQ WKH PRWRW HMDO BB ®H RADH® WRIFS\RQ ¥ B QVRDIULQ W HU QD O
IDFWRUV DIIHFWLQJ WKH DSSOLFDQBW HQ \D B0 L WIKRIP VW & M H[ [
YDULDELOLW\ WR QWH SQRE HRW HY RHZWIRD © WKHN PDY EH VXEM
DGGUHVV WKRVH RERUWDNMXRRQG BWXEBSUA RY VREMISHWLYH M X
SRVVLEOH LQ RUGHEUOX R \UBGGE HOWERA LIIROW KX WRRWH SRV VLI

'LITHUHQW DSSURDFKHV WR FRPSOHW.M WIKWVWY R R HHW X d
DFKLHYH UHOLDEUDQW D QRLIDH RIHFKDY WLRIV DVIROIRSBRZ WKH
VWDQGDUGL]HG SDRFRWLW | RRU 7196, HRLR L 17 4Q J RCHVQ BWDEH QHFH
HQVXUH UHOLDEVOQLWKRU M IQH 1 GIRWHR EQIGID WX RQFRHDFF X UD W
WR VXSSRUW WKH DFFXUDF\ RI WKHXD QYWY VP HHQ WW KIHQISE W& [HW
DOO UHOHYDQW VI SMWUR-PYDINVHGES GMR LF% | PELIRPUG D Q W\ WIKDW W K
IROORZ WKH PRVW UHFHQW HYLGHQFHHEDXBIGHDR/IVBIVMBPM QWK B
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PRVWO\ OLNHO\ WRREHWKBOBWYQJLRPAKHHR X WHFQWNVDRIH FRQV |
UHJDUGOHVV Rl REHRUWPRW D R IG W]HDRNIBLLDRERLFOML\WV \VKKDRVQEHH Q D F

BWLOO DV SUHYE RXWOI\ORDE®HRQHDIH DY D VY Q R WGQRIGH V(Y
HDFK FOLQLFLDQ PDNLQJ D 7%, GLDJQR%KV DKISF K DH{K RIDQMHIUF
D GLVDELOLW\ GHWW K R L\QIDPWL B Q RIRIDVGFN. QYW KASIKKHUHV Z LW
UHSURGXFLEOH U WXDMO\O HDRAW JWLEPBHO QWA R VWK DRW W IGHH W H U P
UH S UH V HIQW KV KIHQGW TBU H VWV KX \L. PY SHRILRVZDOQHVEG JHRWOKFH RYHUDUFK L
WKDW WKHUH LV SUHVHQWO\ QR FROHDQVFRQWK Q ¥ X '8 HDRAWVWRRZ ¥
RI 7%, WKH VHWVRITRBODIR \RAL F\CRH) \E H\W W R B\HWIRIAW R1 HDFK
GLVDELOLW\ )XUWGGHWRZ® M KHIOR © HIHIER QL K SWDRQGD BIGMVWMK D W F
HYDOXDWH WKH YD QOQGUWH R % H RN DASQSLUIR\FH YD O X D

&DUHIXO FRQVLGHUDMWIQR®Y R/ KWROHO BHETHX B @N\H XWKIHG SRR FHHYV \
GLDJQRVLYV DQG GHYWEZION W \U BV B INGVE R FFAR QDAOHQ AU LRVRIDU L R Q
7KHVH SURFHVVHYQRMOXIH7% K HWEKLRD GHWH U P H QERQIRHF WL R Q
GHWHFWLRQ DQG RPKHDTUCHODHU R) DWIGHR ¥ RIHBWH @O NVQ WKH '%4
DVVHVVPHQW DQG WX B QUMM X D BW QI BGRN DEKLHO URD E\RUDWKH RY
LV WR \LHOG DQ HYDOXDON LFFDG WY IRD MAHDIPKIDE M4 UHRFQDBALIV® EL O L W
YHWHUDQV

$3352%&+(6 )25 (1685,1* 48%/,7<

%URDGO\ VSHDNLQZR D\WMHP Y K 2 K HFWPFXOD/XIMA\GF MK B T X |
RI WKH V\VWH PV K 8 URFHYLMMY RD QGRWIHY R XYWBRPWV LRFOXGHV
RI EXUGHQ W UD Q VEIDQLHM\F\Z KDHQUH B W MREXQ\FFORFGH VXIDHDAL DEL O L W
LQ LWV YDULRXV IR WRRW PAHKHI Y P\ MPHEIDW XOUUHH TX\DHOG. WARL Q H D F K
GRPDLQV DUH FD OD¥EEOLYG LLFIGA R BAR RWVR | 7 8 B RIFIG/IVF DX D O L W\
LQGLFDWRUV RI RXGLARWPHQFXD QIRPWOLDFHK RWKHU 0DQ

3URFHVV TXDOLW)\ALROXGHW KHR X \IPIFLEKR ZXDHFOVQ. R @V RE H\ \
RZQ UXOHV )RU LOQWHUDQ@NH HHQW KMVWY@SHIWHEBBRGEWY. REDOLW)
PHDVXUHG E\ HDV I [RQ HD\R\F IRV \H [ VR FGEDMLIFRIDN RT XBIOLHZHUV D
WLPHOLQHVYV RI DSSHDOV 2XWFR PHGHXDER WK URHIO WIXEL RWW H
IUHTXHQWO\ GLIIWBIDEW WKHP VORHWBQEGKXWLRIQW DKRY DFFXI
VAVWHP DUULYHV DW WKH FRUUHF W DD/Q DX HDUF F B VW\W GV HIPGKIHQ H
UXOHV DQG KDYHHGS ZE KW URRQN G VRIGHKEW ON K Bl LWL WMRNVSRIX W FR P H
TXDOLW\ GRHV QRW TXDODWWHR RXOWEERRHEIRERRVEGR®H TXDOL
VAIVWHPVY QHHG WR PHDVXUH WKH TKBEDWN RFRXWHRP MWK HRWF
PHDVXUH WKH RXWFRPHV DIWHU VXFK D FRUUHFWLRQ

$SSURDFKHVY %DVHG RQ &RQVLVWHQF\ RI 3URFHVV 3

7KHUH DUH WZRWLWQH M VO WK HF H BRIQOQMAW BIGL F% , VEIRXID G
H[SOLFLWO\ VW WLRXPODKWG DBV FROWH G KWRI IDUAXY WAV HXBDIOV W K
H[DPLQDWLRQ E\ DUOLWQWIVDRRBKRWHKH WHKFR %@ LYQWKH UDW
WKDW SURGXFHWWKHDWQRO IGRPD WIKGX 6R DWW GQRW.IQHRUP D W L
WKH VWHSV VKR XORGF KUY H 6D @ WW QKQIGE[FLCPLRDW LFRQY VWD JH - ¢
LQGLFDWRUV FRXODGI LRFW XREG RV KH[ T MG WM. PWRHQHD/ V R DFI
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FRPSOHWHQHVV RI WRWL®E GDWD QRVR bb AWILFOH@LIQ B\O\G W K H
WUDQVSDUHQF\ DRIGV UWIGS ELQD YWWIH RHKYWD O BBW QR B URFHVYV LQ
LQFOXGH WLPH WR\ .GHWH DPL G DWELIRMIK M/ KD WEG X DDVFGHWHUP L
KLIJIKHU OHYHO U HYLIWA\ZD Q& KV B D I \SEQIHD\WWRIPW BRI ® DV KH WLF
WKH DSSHDOV S WRFHWWYW TEEHDOW)\ LEHGGURDMARWW RKKCRIXOODFGV H U L V
YDOXDEOH WR YHWREBQW POQEH W RWKHHWISDDQ\WP ISQWLRY ,Q F
ZLWK GHWHUPLQDWXBRQNMWR I RIKMFKR B DO QN WM XG WHLUEDWDYD RU |
DVVHVVPHQW VW DRG BHEF VY IDVOLER QRF KWARKPH WKK/RV R | LBHIMRFEIW V' L Q C
UHODWLYHO\ VWUDLJKWIRUZDUG

9%$ DOUHDG\ PHDVXSURFB DK FK B0 LRG H WPE OFIBNIRQY ¥ KD G V
DQG VXPPDUL]HG LQ 7DEOH

7$%/( ([DPSOHV RI 9% 4XDOLW\ ,QGLFDWRUYV DQG OHDVXUHPF

4XDOLW\
9% 4XDOLW\ 'RPDLQ V
,QGLFDWRU OHDVXUHPHQW $GGUHVVHG

$GKHUHQFHMWR 6$%$5 UHYLHZ FRPSDUHV WKH GRFZPHGWHDLDLRQ DrQ

FODLP UDWLDIQGRPO\ VHOHFW HNGWHR B SEKHH¥ N G LRORBR/ IGHWH-OUFR LR)IH

SROLFLHV GV EREFGUDF\” RI WKH FODLPV PHDGURFMAKHLU DGKF

E\ WKH 9% DSROLFLHV 0 &KDSWHU 'DWD DVHBORGKIEGIGNRQ D

SDFFXUDF\” E\ HDFK UHJLRQDOLRIKHFEHRIQG SXE®LF IDFLQJ ZHEVLW
&ODLPV EDVHG DQG LVVXH OHYHO DFFXUDF\ LV UHSRU\
DQG PRQWK SHULRGV 7KH FODLPV EDVHG DFFXUDF\
GHWHUPLQHG E\ Q YLGREHUWRKIHHW BMRKHIUHH FDVHV E\
WRWDO QXPEHU RI FDVHV UHYLHZHGH ,VVXH OHYHO DFF
RI LQGLYLGXDO P HGIQRD® ZLIMVKIHY FERWSHQVDWLRQ
FODLP

&RQVLVWHQFXHWYWLRQQDLUHY DUH DGPLQLVW BUHSWRLEOOLW) WHILL

UDWHU GHFLML2RQ 7KH TXHWWRQERXGBILD HEWLH | VFRHOQOLWMRHR G\ DR |

PDNLQJ VSHFLILF PHGLFDO KRUDGAAVWL\R @ XRW DIQIMRE AMVWHYHUD O
PXOWLSOH FKRLFH TXHVWLRQV 7KHVH WRROV DUH QR\

&RQVLVWHQFNURHQWDJIH Rl 7% H@E\DEQIRYIHLPQV ZAWHG WELHOLW\ YL
TXDOLILFDWRLRAWRIRULDWH V SH FHLAOWN LOFQGV SRR SHFRADYLVWHQF\ RI
HIDPLQHUYV SURFHVYV

$FFHVV WR 3 RSRUWLRQ RI YHWHUDQV ZKR VXEP®WWUWSBQVDELOLW!

IDFLOLWLHWBE®G PHDVXUHG IURP DGPLQLVWUDWWYB G\DS/DLHWHN V

LOQIRUPDWLRK®RD BRXIWFXOW LW LV IRU WKH YHWHUDQV WR DUUDQJH

GLVDELOLWWPEHOMHIUMWNVXLUH DOWLWQR OPW L@QWWO /EDd IURP FOLH
VDWLVIDFWLRQ VXUYH\V

7LPHOLQHVYV OHDVXUHV Rl WLPHOLQHWW BRH WHHIHRQ\ SRLQW
GLVDELOLW\ GHWHUPLQDWLRQ OURAR LQLWLDO ILOLQJ
HIDPLQDWLRQ IURP LQLWLDO GLVDELOLW\ H[DPLQDWL]
GLVDELOLW\ GHWHUPLQDWLRQ DQG LI DSSHDOHG IUF
ILOLQJ WR ILQDO GHWHUPLQDWLRQ *$2
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7KH ILUVW RI WKHFBWLRQ W KRIUTWIEE LH PWDKPH. QH U V$ BIMPX G L F L
BURFHGXUHV 0DQXDO LV MK & SSIHQGIDD®, GVDPREBN LALWKLQ WK
9HWHUDQV +HDORMX $6$ LRUVEN DDWALS G RO BN BWFRRWVRK PDWGH E\ D
SK\WLFLDQ ZKR LV @ RIWGREH R WU IXSIRFALRDIO WQHXURWXUJHU\ St
PHGLFLQH DQG UH KFOXELDON WD WQ R QP HWY SV HZ RD WXSHU FH QW D J H
GLDJQRVHV KDYH EHHQ PDGH E\ SK\VLEQR@NK H UWPKH BAKRWHH RIX !
TXDOLW\ LWWDEH BHHFHRLQHUV FRP SIDHW WEH WISH F %R A R &K W
UHTXLUHG IRU WSKRLUWWDRMH W,RV Q RMEHHD WOKLIYWWA & H EREH (DR GRN L Q J
FRPPRQ SURFHVV L @GLADRRVUIR GIVRRR MUK HDO MW\ H J
RI GLVDELOLW\ GHWHUPLQDWLRQ DUBLQVW DQ DFFHSWHG FU

$ VHFRQG SURFHVV TXDOLW\ LQGLF® W@ IR UV DWER g \VDWRX¢
GLVDELOLW\ ERSRUMWNYR Q7 RH YSHW H WIDEV KR\ \FXOFDPLLPVDI) G [Z KR |
VHHQ DW D 9% IDF L QLGN \UFRPQ DESHP P®! XKD WK M HT BIDWWDIER Q R K
GLIILFXOW LW LZJRWDWBRISSRLR \UPH QWG KRQDOTXQYHVWLJID
LQVWDQFH VIDR\PL ¥ DLAHQWVR Q VXUY HRAD\ EXHU MKNHUWPHRE B HW KIKDHD V
VXEPLW D GLVDERONKWH 58 DEP LOHKE SBURIAHFXW\WURVRVE EHOLHI
IDYRUDEOH GLVDELOLW\ DVVHVVPHR® KNUHQOKRXOG EKHWIRP B
EDUULHUV WRHDFEHD U RIKISWKFHLYHG

$ WKLUG SURFHV Y QIQEGHWVD WR P HO LQUHR/E EBW ZHHH O HDQA SR
WKH SURFHVV RIUPL\DDEALIOR W\ IGR®QIQLMWIL® G LVOEQ® MR H[DPL
LQLWLDO GLVDELOLW\ H[DPLQDWIR® WR LLQ MWK O BLVQE LO LR
LQLWLDO DWBHDQDOOGKYWHUPLQDWQRQV VHKERYOWGHEHRS RWLPLHE®D |
IURP DGPLQLVWVD®BXWHVEBIW BE R 8 BUR® VRO E H @OV WHWWLHVG D F W L |
DQG VWDQGDUG SDWLHQW HQFRXQWHUYV

7KH WUDQV SDUHQWLR QWHKIHR DHE\MVX BNDFIDONFHA HTUXDVONL M\ \ K D W
DSSHDU WR EH N pSHIA ELWOQL VDAGLEQUHIMR UXD GUWQVYOBUFRRF\ LV R
UHTXLUHPHQW IRKRXEGLEHL GFRYVDRBOWE RIRPLMWK RISERWK W]
LQGLYLGXDO YHWM UDUD Q QSDW KB FA\R/MRL HVE KR SWKUHD WQ G LY LG X |
ZRXOG LQFOXGH IRW \MRDWS® HG HDW B® G V YR IG BUDNORRQLE FIEUF U H V X ¢
RI WKH YHWHUD QA G Riff B P HQ DWHIGR R QDUWAHKIHD U% 4 QG HVBIBLLAWL R Q D O
WKDW KDYH EHHQ UHJDXGWS\DHGIG@F9 BB A7BROQWHA ILHZ ZRXO
LQFOXGH HDV\ DFFHVV WR DQG ZLEHWSVWBIE® SHWWULEXGAR QL
SHUIRUPDQFH ZLVKKSWIRWV SN KW XVIRO E RMYPAHDO/XQHMWY RIJDQG DFF
9+$ H[DPLQDWLRQ VP IS}IW HR @V RA RHJ B K BWH B PEL\QFHRIQW D RIBWR X W
TXDOLW\ PHDVXUHVWHQF\ \RK R XF\RBDRPIBK IDFF URYVRIMWR IWKH DFF
GLVDELOLW\ G HWHWIRGQOM QR QAMVHD QIBRBNH GLLQ MIGH LODEMIW YV R |
GHWHUPLQDWLRQV DV DVVHVVHG WK URWLQ 19 RH SIHD@DEHRPWF B |
FRPPLWWHH IRXQG WHED W QDGHJ XS MMNIDIRIUHEL EWWE& 9+$ D
9%$%$ SHUVRQQHO

7KH FRPPLWWHH UHFRPPHQGYV WKDW WK} 9HWY HU@®V +HDO
OHWHUDQV %HQHILWW SIEH LVEBLHVAL ULIFWDLRWD VROIVQW 8 DLUGHQAH D\
ERWK LQGLYLGXDO OKYGHOW WHIF @ XKG H G JVWER \& URR'\WY GQIQRIL MX O
DFFHVV WR YHWHURQW RH MK H [ GPMIDOOVRIYGDRER Y DB/L Q J
SXEOLF DFFHVV WR IGGHW G DWHG X\ WKHFARS DD B MLLR Q RERDW LR «
DQG H[DPLQDWLRQ WASWX\H FIR QIWMW$ DYF WQ QW KHI[ RXMOARIPHWR R |
HYDOXDWLRQV DQG RXWFRPH TXDOLW\
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&RQFHUQLQJ ZKR FR®\PIDNR | W RBoH G MIVE/IXIKLVD I/ MHRP UHA/DW U L
UROH WR SK\VLFL® GV W RI DHIGI [EQR B XHWERO BK\VQRARORAMHGLFLQ
UHKDELOLWDW L RQWRW ISV \W K DR W LKQ YIRORUD DQ G FWKQBFDO FC
WKDW WKH\ VKR XO GVWDIYGIGR. Q R REG 70Q @B KDHEY WK HKBPIYVLE W U D
WKH UHFHQW RU QRWR@QHFEDV VUG BFOP QD BLWR VWD WK RXHUHQW
PDNLQJ WKH 7%, GHWHAUHQQ R W MRQOLIFAWE @ G KPIRWVHL WEW VR Q UH
DFFXUDWHO\ PDNH RU UXOH RXW WKWH IGDDH FRARMH 7 KRRV HR F ® \
DQRWKHU DVSHF®GRI DVKG VX E\DSHAFIL [RD LI HISDMHD QL QWHUHV W
ZKHUHDV SUDFWLWLREHWY IZKR D QODRPRODKGHD WWIHFKDYH D NHI
LQ 7%, DQG WKXV E HDRERJUHHD \DRXNEH.OAGIRR FERHD V LBIW HD\Q/G NWKLKG 1DQ F
EDVHG GLDJQRVWLFFINQE HVUMHPGV E HGLUR KUEHRWPADHIK YW K D
GHWHUPLQDWLRQ $GGLWLRQDOO\FDWLRWY WU B TFX HDHMHYQWKIR & ;
YHWHUDQV E\ OLPLWLQJ WKH VXSBOUPRWK® G U YL\GKHD\OWP A QDO L

7KH VSHELDOW)\ RI \D GRW FQH FMHVRUDBJE R RHBFY XU HVW K HD V V H
1RW MXVW VS H LR N@RZLARHG B M WWEU DRQG QL VIMHSHHWIMWH @ KR X O G
DFFRXQW $ ZHOO RGW® ISUHREG HD\QG RHWIKHSKDQB @ FRIGDH[DPLQF
UHVXOW LQ OHV\DWHRQ Y EVOKID @ HI & & N MQGHHRXDVLHOGH G \ SIUQR H[S H U
SK\WLFLDQ ZKR KDV GH® IQRDHGHDQXEPEHNY [RY RY RU KHU SUR
FDUHHU 2Q WKH RYHKWIWHRBEG HIQPWEHIVH LYWW DWHVQY LQ WKF
SURYLGH PRUH UHWDLAED W IGHIQV B Q PHIKSEH DIL\W R FOH-GV W [DRW® U H V V
WLPH LQ ZKLFK WR FRPSOHWH WKH RY DD SD\WRR $KED VR D KX
DQG RI WKH SUR[LPNODRG GV GPLSMFDFOMWRL\WY IRIFL. TBW B GQRLV LYV LV Q
DQ DFFXUDWH GLDJQRVLV +RZHYHU GWKMHD PRFFSLIRIWHIQ L W K B [
HPSKDVLV SODFHG R QVW K HH MSRHFQLIDKD W D PRIQFRVDMAY WHQW SURF
DOO H[DPLQHUV ZLIWIKILS OMIQHH \ROUP BIARXQY] WIK\HFERO®PQWW H H
UHFRPPHQGHG LQ &KIIS WHIRIX O KLIDHFF RICR/Q GOHIUG LIMOWO B B FLQ\ FOL
ZLWK VSHFLDOL]|H®& RVEBLMEQKH WR BONH WKH GLDJQRV

$SSURDFKHV %DVHG R®BSEIBSHMWIRDL VR R W EKXW FoRAPIHQAXCOUSEWV \

9DOLGLW\ DQG UHGH DLELHDG W Q PN U ERHR W WH HD R\KAMWARFPH Q W
WKDQ MXVW EW WEF\ RR QWRHD 8 U\RW HFBIW\VRIVSQRLWKHU QHFHVVD
VXIILFLHQW W RWACGRAX ¥ B QJLHIO IWD\EK,HD INRWAX KTFKIH Y WU R ® LW LI WKH I
ZKHWKHU DOO W KNV DRI ® W B LD IQVDEI S [V \RHECD/DY FWDRDEY DM H O \
UHIOHFWV WKH &HGDEL®KW\YD VVRFHBYENLRI FRRAHWY DQG TXI
RI SUDFWLWLRQHWWKERH/OQBRL & RY XBHEH VDRV Y D\DRIEQWY DQG
LPSRUWDQW D ODFHEURFHR/YVD QW HYXB\ORFAW DWLRQNUYV GRHV (
WKHUH ZDV D OD F D IRN HY@\OW & D WU W, RFR\GH HDF WROBVWHG WR DVV
SHUIRUPDQFH JEDW DLQWIMHGRMR EH WUXH

.l GLIIHUHQW DVVRYNGHQW SRRIOY HBE® VDRV MWRKGHVV DO | L Q
GLVDELOLW\ DVVH\DFRH Q/\K B W\WKHKIID FBMWKRE W VWHHR/X D GHEGILR | O L W \
$GPLWWHGO\ YDULDELOLW)\ LQ DVVBVNHFMQWNKHS BBABYEHY LR\
SURFHVV KRZHYM®RI IW KWK R XY\DFRLFCHKWN KF RVD K/ @ WAHKCHV®U R F H V V
LPSRUWDQFH 7KH ELJJHVW FKDOOHQBHDIYVGHWMHKULPLYKQY EFR
SURYLGLQJ D SUD FWIEFFHSMW B Q G U L GMHHI/MVRPI QW IDJGDRQ GWD ¥ K L F K
GLVDELOLW\ UDWLQJ VI\VWHP FDQ EH MXGJHG
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&RQFHSWXDOO\ P HDAPHPM GIW URRU IFPWY RE W 2R S0 8 B W HWED
YDULDELOLW)\ D QW RAVENHR/D WolKFD W DR & R B MYRDHY KIDEL. OV GV W |
UHGXFWLRQ LQ PHDWXUHPHQMNUD B QKXDELEQMXVHGIWKKDW WK H
FRQVLVWHQW DVVRIVVDQS R N DARLEKEMM]WEO J DSQU®R FHHPVV PRGLI
DQG LPSURYHPHQW DWW YHLUNWLRHY RFERBW RV WHIQMU & LIWIRIUH Q FH V
LQGLYLGXD G GWHWDPLQRW ERQW HDOERYRIQYWDQWDUG IRU HDFI
GHWHUPLQDWLRQ HW HR UD RIYHQUH H D9, DB®MRF RD WHKE GLVDELOLW
TXDQWLILHG LQ WHH BP VDRI D © HG/LHDEDWEK H HFWH @FHHU LBR VWD QGEL
DVVHVVPHQW 7K H LSWH/QMD FEH RV 2HR ID\RZ X E)V /BRI O RBAD ) W K
QDWLRQDO PHGLDQ IURP RQH H[DPLQHUHRW IRY R X B LW KPS
WKLV SUHVXPHV KRZIHRQO WK O WDEHIMZBHE Q VAR MCHDVR QV )L Q|
FRPPLWWHH QRWHVRWEKRW WGE&H VILSIAHIDSER LD YR WKW QDEOH
DULVHV UHJDUGQQW K H WSHFWHHRI URQARW BIEUCSIRL\Q\R U D$

5DQGRP DVVHVVPHQW HUURU ZLOO [BQY¥DEL 8 [IMW\WG W W H/URF
VIVWHP B6RXUFHVLRN WHRQVLYB O XBHEEB 0 WYH UND BIRQNBYD/Y DU D W
DQG YHWH U DQOBALIQA RG HIKDWWDLYV EHLQK\D\2IQHGZRL WRHWP KL QG R
UDQGRP DVVHVVPHQ®HHUWRK KVS RAVKEHRQIVRD G IGVLIVEMWDLLEN \ V F R
LI WKH VDPH YHWHUDQ SUHVHQWHG GLWDEH®LIL\W K Q\EKHHJ ¥R PC
HYDOXDWLRQ E\ G [DIFMHLUHUN X Q W IKYNKIBIBOK B WH. RMKWVH Q UD W H C
GLIIHUHQW UDWRRXO GK\RLW O3 R F HF RS G H @M G\ YIDDXDW LRQV RI
XQGHUO\LQJ GLVDELRLQWU VL Dbl M HQMIHHAOW S IKIDYBHWD W 1L QG L G
FHUWDLQ UDW H UWD E L DKW \UBDRVOHR W KHK B WR/H GE R QHD\WW KHRP HG LD Q
WKLV UDQGRP YD UQDEIURLZN GW WKW REYH WRIDL G XAV LTR@Q VW \ LP S|
3UDFWLFDO DVVHVVPHQWY RI UDQGRPWXHP D XU HPZH-QUV DR/ BIR VY
HJ GXSOLFDWH HYDOXDWLRQV

7KH FRPPLWW HH VQIRWHTEX V& DWA # Q. &LHAD WRRJU N QDVX® LISQUUR F K |
ZLWKLQ ERWK 9+$ DQGIV% N ER QRMO MB/GCEH IR QWM BREPHNLWKHU
UHOLDELOLW)\ R DWR/H \RKMGE EP HQ GRBEQ GRIQ W K YOORGWLW\ R

7KH FRPPLWWHH UHFRPPHQGYV WKDW WKHLESDUWRWGIW RI
SURFHVVHVY DQG SURJUDPV WR PHDVRUM MK B GG DEEDL W L R
SURFHVV LGHQWLRLRSEBRURNXQRMQ\M RLIQRW WIF RTXHD\O LDWQ G
LPSOHPHQW PRGL I IDFEOMKLARLIFD W L RIX 15 LIRRRB W\ DIV KO WIKGIHG W
TXDOLW\ RI ERWK WKH DGMXGLFDW LR ® DSOLRGAHNVRD VG M/ K H
RXWFRPHV

7KH FRPPLWWHH IXUWKHU UHFRPPHQG® LIWWLIDW WKSHH B 51 MW
DFWLRQV WR HYIDOOX\DWHYD & Kb OMHEHMIE WALQDWLRQV

7KH 9% VKRXOG LPSOHPHQW D SURWWRDR Y)YD\ILQDW M \WKQHG
H[LVWLQJ H[DPLQDWLRQ V\VWHP DQGQ W KB OFRP ¥GHM)IGRX]
SDWLHQWYV ZRXOG VERUYURUHYNR R Q B B WIWDKL G LI V\DHEW B |
FODLPV ZKR KDY HXI\KD QW RAXER H I QMR WKE LY D I LKRDWF\K B C
JLYH VWDQGDUG D QWZAHUNKDI) & SMRLIIHEA WL FIVR UL DL Q J V
SXUSRVH RI XVLQJ VWDQGDUG SDWLBEWYLUWM W R HEHWLHM

JRU WKDW UHDVR®@ QKW BRBRIHVWHIEKEHUVOYHRRIIPDVHO\ RU JURVVO\ HII
UHSRUWLQJ RI VIPSWRPV ZKLFK FRXOWBGVPHE®PW WKH YDOLGLW\ RI WKH D
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EHWZHHQ WKH FRUNGIE VU G IRDVWHARLARHY W P MWQ K G VDESIUHLCR G
ZKDW DQ H[DPLQHU UHFRUGY RQ WKHE%D WPBWGERXOG
LQWHUYLHZ DQG AKDPRROW IERQY ZKZKEVDROID BV KB E\ S
SHUIRUP GLVDBMWIL.O\GH]B PID WQM P \HEBIPX.\DHDGV W R LGHQ
UDQGRP YDULDELOUWR RW VYV W FIPIXWHDE HA DW KQLHUG/L R UG
RIILFHV WR P HD VDXD-O IWKHRR WHHIHDHIVDWUW A PQ 1B QMK M/ R HFGW W
ZKLFK WKH UDW L QL N WY HPRL W R BLEM. QNDDWOLLGE] \G L % Bi K 0@ F
DO 7KH FRPPLWWHH PRVW VWURDNORG QGRUVHV \
7KH FRPPLWW HH BHKRXHOYGH X DIWKIHH [S BHYHQFHISYVHER Q @
LQGHSHQGHQWO\ UIS®OHDRV B LVDEE R® WD € B WSHUIURPYLLGEHW L F
GLVDELOLW\ GHW HUG IDQ/DRULLRADH/U MR QERHS\KDIQ/NG BIY G '@ X DRV L |
VKRXOG LQFOXGH\BRDRLW K W LCR(Y MIHS MHKK-H UDLWIHQUIH D F H
EHWZHHQ ZKDW D@ L@ YOLGBX DO W HLP LRIUH D VJ D R6S UDIWHH
GHWHUPLQHG DQ ® GIXUHGFWKWE&WLNREWMB/\WLKRQD VV XPH G
DFFXUDWH DQVZHUY IKKQLG/D P 8 §WRDOFG QAL H HW H Q @/V1 U RPY W
9%$ SURJUDPV ERW® RWLWIHK HD HMHBOREVKU B N Y K HAZK\W HTDXFDV
DW WKH QDW XR®D/OK® HEY7I$6 VWAKWRHP VoI R1 WKRYBERIHYLH
VIVWHPV WKH HXGQWDWD\R R HLY VD KDIDS B O LLVQ GRS RO GGV
SURFHVV DQG HQYHYWRIS WKHKHUDFERFROQNG W IORV HW WY RIZD/W
DQG WKDW UDW H U ¥ QUHIDY RAAKDWHKIBAMMLIYK G % HFDXVH
VHFRQG OHYHO UH YLK HQ LW LIDZD U\H YRVIK Z M LKTD/V | MKGHL O R !
WR LQWURGXFH FEWR WAKHW\LIRERBICDE Y HERQ Q B VHIWR Q O.
7R SURYLGH WKH OHDVW ELDVHEKHVWHPRQG ¥ [PIP R
DQG UDWHU SURRQGLVYD QNGKDHYI S OULKFRBMME W K HS UR FH V V
LQGHSHQGH@&Wae PIQWKEHILUVW GE& WHDFIRDLVWUR QQDVKR L
LV D QHHG IRU EO D®G H[DWLQDW MWRKIBNZ EW® B/H HF RS BV |
UHVXOWY UDW K HUWHMRD® KD PILQ.D WEKHRIE V DDAHGE ED WWLKRWE
UHVXOWV
7KH FRPPLWWHH EKRXB8GHM WWHWKSW HZ OLFKWKR WHWR |
WKHPVHOYHV UDW HR XM FHRPXD G IUW\ RRK FBXIKMY YWY MIHE G D C
GLVVDWLVILHG KRZ DVROHOG\ WKHIR XU Y AFHAR K RIG "L ¥KX V H C
H[WHQVLYHO\ LQ RPMD UHWNLR H FOQISE VAL @IHH W R1 WRID PH O
UHTXLUHV KLJK UWW HDW RX WH S\RADMD@IY \§ R V. SRU/RHEUCHH/RAWL |
E\ GLVVDWLVILHG FQLHQWMNVZRW KHFDNEDMIBRMQ/N. F 8B Z HW
$ YDULDQW R QRXIOIG/ ED-S BARR B AP BGHS QWKEHD W DRVGHV | R
DSSHDOV DQ DGPLQLVWUDWLYH PHFKDWLVF PWDRQUHS
([DPLQLQJ DSSHDOV E\ WLPH WR QRWHFLBBHRY MRRHQW V
LGHQWLI\ FOXVIVAHWIVRRI ZIWK WKIH R E W F RPRI SRIRIKIWG IE H/ |
LQVLIJKW LQWR WK B EDCLO\WE HRW MILKPH R W ITROD LW K RW W
V\VWHP
J)LQDOO\ WKH 9$GIKRX RE® FORXEO H WP H Q A\ VRK R X WO R P H
GHWHUPLQDWLRQV DFURVV WKH SR®G X0 BMLE D LR \WHHDW H
VHUYLFH PHPEHU VWK GOMIZRQI DR PD IMKWRXPH W& R VAH. ZKV
KDYH VHUYLFH UHOORXIOG EHV B E HQ/IBW IBHKY MRX\E XMKHS
SRSXODWLRQ $0OWH URQHNVV. M M B U HIORZGIGWIE DMHEHY H W H
JHRJUDSKLFDOO\ FOXVWHUHG H WLR® EY PHRIWDSKLED
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ORFDWLRQ VKRXOGCEHHJHBUH K40 VU FRRWW HR QHRI HO BK

SHUFHQWDJH GLVDELOLW\ FDQ EH M RRLYHOE DFLD 2R D
SURFHVV DQG WKHQ H[DPLQHG IRU VXE SRS X &8 BWKRQW R
GLVDELOLW\ UDWNROV \WB\ EBHH JUBDWOWEBGOR U LW\N @/ KDARRIZXW U

6800$5< $1' 5(&200(1'$7,216

7KH FRPPLWWHH Z0OXDWH NEB\ WERGHTRED/OKLM D GMXGLFDWLF
SURFHVV IRU LPSDLUPHQWY UHVXOWUWOIWUR® V7 %Q &I<OLO/GH D J
98TV DGMXGLFDW LR Q HSMLRGRHDWOW | R ULAWK VX UV FHXPI@DV XU HV
FKDSWHU GHVFUDBEBDGE VEHWYILW\Y ERVHRIKW XD WL WR X Q& [EFD WHRQ H I L |
9 WR PRQLWRU DQG WR XVH WR GUIRFH SPRERYWHPHQWYV LQ W

,Q &KDSWHU WKH HRBPWKWWRMNH K FIVROMH V QVEKOD DV M/ KRIU9 B V'
WKH TXDOLW\ RIQL9YRFGEM X EKDAE IV WEKER K\DK/ VI\VWHPV LQ SODF
UHYLHZ WKH FRQWRPAHVNQ MK YWKGRH/OQRWLPH /Y XRUHYDOLGLV
FRPPLWWHH QRWHG WKDW LQ WHKIHH FRPWH Q& /\M LRRIQOMH IRLLF 19

HVWDEOLVK D UHFRUWIK®J VDAEWHWD/GREWH. \TW Bl Q EW \ ROUQ IGQ W
UHOLDELOLW)\ RIRUBRAGQDIWWLIR @/\K IS WINRE CDWHYVBBGW L
SUREOHPV WDNH VWHSMW B Q 8 SARIDRME O W HE\FU HIRIWY HQ J W
WHPSODWHY FKQQ®JRQJIDW KK WAUIDQDWHKGGIHIUERURD QGHB P L

DQG DOVR IRU 9%$ WR. ® WVWWE E BV VR DBKLRQR\G WR HY@OX UH L QW F
UHOLDELOLW\ DV ZHOO DV WKH DWFEXPBP\L DPIEQWD 6 DWIHIR B L HJ
DQG UHJLRQV  ,20 7KH FRPPLW VGIDN VR Q8 RIUQ\GV EMIOR VN H
WKH\ ZHUH QRW DGHTXDWHO\ DGGUHVVHG

7KH FRPPLWWHH GLVFXVVHG VHY HUZOWKMH W I& RIMDODNV HR
WKH DGMXGLFDW LRIQSE RFBHFLVO IR IFIOWEPYELQEWXGRG YDOL
ZLWK KLJK UHO L DKELLRKL W $ M DRADHHGK I8 Y DEDRXHD WH B @ VFRII RMPEHU Z
UHVXOW LQ WHKHIDRK G LD BIGIVLNG WD MLIKQY DIOR BH WM ZR X0 G
ZKLFK WKH GLVDHE QMW K WIUXH USRI@Q HAWRH G/ IBUVDER O LW\ | (
TXDOLW\ DGMXG LRFPDOWA RIQF B ORIFGH EWWY |G R P IMKHW B KIDOOHODRO VR E
WUDQVSDUHQW WLP®G\P D@L EJW QGO EWHGBPQ WR HQVXUH
PDLQWDLQ KLJK TXDONR/ P HDVWH \E B\ K SRRHF HXD OIQWE\ LQFR
IHHGEDFN FRUUHF® PHIONKWHIOR XIW F BFFRRHW B FWIH B Q/ X FK D

7KH FRPPLWWHH 195 P\ Y XD RW WKWV X000 M RBIY VWX KH\0 $ 1
TXDOLW\ PHDVXUHWHREXY QR @ KR @UWBE RO LWKH BWRBHVY $V (
&KDSWHU  9%$ KD VHDRXWHRHY R H® WX UH WKH ER@ALIQUWHIR F +

2QH H[DPSOH RI D 9% TXDOLW\ PHDVXRHSWRBWVNR EXWH ¥ LR
XQFOHDU HIIHFW BRQLGH @/L\ DLE/L @ KW WPRAD YX DGIWFHRIR FRHY R 7%,
WKDW DUH PDGH E\ D SK\VLFLDQ ZRORULVSERFD D G VEHHWY LQ HKXE R«
QHXURVXUJHU\ SKDQGFD B KMHEG ORMIHNW ISR QQ RRWHSSV LEX RS W H U
WKH FRPPLWWHH D SSWGIHURW BEKGNRDMRORSIK\RI 7%, DQG Rl WK
SUR[LPDO DQG GLVWPY DVMRF DIVEH\G FZEWVK LW KQWFE VY DU\ IRU
DFFXUDWH GLDJQR\ELHV D QY KIQRN @HTSHERMAR 5 QWFRIGHRQ WKH \
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WKH H[DPLQHU RU KLY BRIOH B H Q F MHHRHAMLK/DOR WHKYLLNG ZL OO OHE
DFFXUDWRQHW BROBDWRELOLW)

7KH WUDQV SDUHQWLR QWK PHWX G@ EI\RFKOHID KW H T X DW L
7UDQVSDUHQF\ VKRXOUR E HVRRIQS/RIGOMIA \R K M LLHFGRY ERXDO Y HW
WKH VI\VWHP 7UDW KB DSRL@MFAN RJIRWYL IDD RIHWKIHI D Q GZIRVN.GX LQF O
H[DPSOH DFFHVV WR WKH GHWDLWVRR KLV R U HWHUD WYGR IY WK)
DV GRFXPHQWHG RQ WKH '%4 GHWDLONKDWIPLYGH EH B G GILHN XA
9%%$ 7UDQVSDUHQFYLGRPSIRVOWVRIPYGHZHDR/X @G ALHVWO W R D QC
ZLGHVSUHDG GLVWQLEKW LM QWH PGSR QU ERGAHSHQFROUPDQFH
UHVSHFW WR SURFEHNW FHXD O MNP PIIBHZH WAR FOI+ B GHGDIPE QDWLR Q"
SHUFHQW RI H[DPL@ EWERQW BR 6 W K BRMNIFRIPGH UXD O®IQ/E PHDV X
WKH FRQVLVWHQF\ RI RXWFRPHV D RIDRAY R J HGR.IDES IOLLFAV Y KBH R &
HYDOXDWHG XVLQJQWWD Q\GTHJ GQ YWHHBU SEDDVE. W HIMHFOLLGDIEW OR Q V' D'\
WKURXJK LQGHSHQ ®HBWUDMWPQQWRIZRDERRPLFMDWHM IRXQG W
WUDQVSDUHQF\ Z D% S DHDFLHDMKHDGY B® DDIR® O %S § RUW\KRDFGH O

7KH FRPPLWWHH UHFRPPHQGV WKDW WKM 9H®¥ HM@®YV +HDO
OHWHUDQV %HQHILWW SIEH MBHVAL ULIFWDL R YRDIVQW 8 DLUGHFQFH. D
ERWK LQGLYLGXDO OKYGHDOW WHIF @ KGH G JVWER & UGRR'\Y GQIQRIL MX O
DFFHVV WR YHWHURQW RH MK H [ GPMIDOOYRIMYGDRER Y DAL Q J
SXEOLF DFFHVV WR IGGHW G DWHG X\ WWHFARS DD B MLLR Q FERDW LR
DQG H[DPLQDWLRQ WSWX\H FIR QIWMW$ DYF WQ Q\ KHHI[ RXMOA-RIP HWR R |
HYDOXDWLRQV DQG RXWFRPH TXDOLW\

&DUHIXO FRQVLGHUDMWIQRY R/ KROHO IS IS EXK/RIG VVWR KHDYAD @/ X BIOH
SURFHVVHV RI GLDJQWRWY DV \DHMG/ FH GVDE Q\CR  MWIXHMO GIHDWDERD VW H S
DOVR WKH GLDJQRWH VPRIQDY/,L R\ RLAMH UYQ 5 HWARRIQ GHWW FW L R Q
FKDUDFWHUL]DWLWRRHRT % H TH B O IDH/ VBIRHF XR H Q KHGRYHUD OO JR
HYDOXDWLRQ LV B SHI@RD¥UKH W WDWHDKIER WX IO BVOXN® BLQRIY W K D W
DFFXUDWHO\ FDSWX WY, W&HsHVIDIFEMOLW\ LQ YHWHUDQ

7KH FRPPLWWHH UHFRPPHQGV WKDW WKHLESDUWRWGW RI
SURFHVVHVY DQG SURJUDPV WR PHDVRUM MK B GG DEEDL W L R
SURFHVV LGHQWLRLRSEBRURNXQRMQ\M FLIQRW WIF RTXHD\O LDWQ G
LPSOHPHQW PRGL I IDFEOMKLARLIFD W L RIX 15 LIRRRB WL DIV O WIKGIHG W
TXDOLW\ RI ERWK WKH DGMXGLFDW LR ® DSOULRGAHNVRD G\ M/ K H
RXWFRPHYV

YRXU VSHFLILF UHRRPPGIQ/GIDDML R YW S VLY RWELHVW W NE Q D S
RI VWDQGDUG SDOALPIDIWAX WHR V& K HOLFS OWD RUON KWHN BIQIGP YQD W LR
SURFHVVHV IRU VXWVH GD W[LSHQM Y Q BHEH WIHHZRHQGE OWRY ARQ G X FW
LQGHSHQGHQW H YD\® N DVMKRG &Y DVIREF BINMNIDORY DWHUDQVY HYDO XD
FUHDWLQJ D V\VWHPVERDAKW B W N FANKEIL TR0 HWD B X DWKIHR QV D Q
LOQVWLWXWLQJ WHKEQMS VBIHPQW LFFR DWQLE/AMDL R D ALY® EIRPLISD\ R X W
DFURVV JHRJUDSKLF UHJLRQV

,PSOHPHQWLQJ WKH FWRIGWPP B 6 G DAL WR@®D V8 KRG XKD DNV H U
IXQGDPHQWDO HQKBQUKIRBI/QOXW HG &\K WHEKHI T XD R ILVQ\WR UG LV DE |
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HYDOXDWLRQV IRUUWREP D7 KRFXVKRQVR KW KR GUIRAMNGFH J IRL
VWHS LQ GLVDEL®LM G RY HWHLRYDAMRERQ WIR DX DRFIXY FDQ WKH |
WKH RXWFRPH RILWHKI\WMMQGXDBWLER®IM[\6\W A 8/\H ® W RRIPGHRQ@WM Q W \
GLVDELOLW\ HY DO WDZDLROD 8 WR E RS WRVK K PIHGHD WQILBPBWLRQ RI
RSSRUWXQLWLHV ILROD LPK DRN HP HQBEEDWRQ R ISWKIEWMXY H LPSE
UHFRPPHQGDWLRQV \VQVHP S WR YWIQH UMK K BWK HD XU WH.G YWV \V W H |
SHUVRQQHO ZKR ZKRWNKBAUWRU® LB\ FGR/SW/HRU @@ HNWU X F W X L
WKH UHOLDELOLWED Q GWY DEH\G H WRIRQDANOMRDWY BIVM HIG WKH 9%
WR GHYRWH LWV RGIVRKDRM\R QAR DAIGMVHRIK G Q\FHIPLIHILWM RY D O X I
WKDW ZLOO KDY H FWKHQ WIRS WRYMQILREK @ WHRULYQ KN UBHUR Y HW H U

5()(5(1&(6

%HXOOHQV - - RHGBKWWD®@WG )* % KPWAH RI VWDQGDUGL]HG SDW
UHVHDUFK LQ JHRanHyWPRQIcSE UDFWitFH

% KD W W D F K H LBbtHlHcietice research: Principles, methods, and practide®.P SD )/
8QLYHUVLW\ RI 6RXWK J)ORULGD 7DPSD

&URZ 5 + *DJH 6 BDMSWRQLREHUQG 6§ WRKRRDD 7KH PHDVXU
RI VDWLVIDFWLRQ ZLWK KHDOWKFDUW VWBBDRLW LR HRZUR$ WDKHH
Health Technology Assessment +

*$2 *RYHUQPHQW $FFRXQWOd&rhdptodessing ltimelihess performance measures
could be improved :DVKLQJWRQ '& KRWIRYVD VXHANID FHVVS8GI DF
'"HFHPEHU
*$2 Improvements could furthenbance quality assurance efforts DVKLQJWRQ '&
KWWSV zzzZ JDR JRY DBWOAHWWVFHVVHG 0D\
*$2 Improved perfomance analysis and trainmgersight needed f@ontracted exams
:DVKLQJWRQ '& KWWSV zzZZ JDR JRY\DRW\ HWWRAHPEHU SGI DFFH
.DUDQLFRODV 3 U DQPUOURBRNBRBDGCGDWYU :KR %WXDW ZKHQ ZK\ KRZ"

Canadian Journal of Surgery +
ODQW - BURFHVYVY YHUVXV RXWHRMH RIQTGUFD WNRY I alikGhabVIKWM KD M I |
Journal for Quality in Health Care *

2(&" 2UJDQLVDWLRQ RRRIS HARDQRIPREG R Q &V DHW IHVO/RISFPVH Q WECBW RUD W H
glossary of statistical terms—transparency definition
KWWSV VWDWW BHM® RO DYSRVVDUY HDFFHYVHG 1R
3ULFH [/ ¥Psychometric methods: Theory into practiceHZ <RUN *XLOIRUG 3XEOLFDWI
6DMGDN 5 / $ 7UHPEDWK DQG . ®QFKRPMWDQGDAKEH RPESBDWDQJ
F O L QL F Doorne &f NDc@df Medicine Technology +
9¢ 'HSDUWPHQW RI 9HW B8JIFrR ¥.182-HHehddvable doubt
KWWSV ZzZZ JSR JRY IGV\V JUDQXOH &MLWOMWLWEBBE WHFRO &)5
9% M21-1 adjudication procedures manu@hapter 6: Quality review team
KWWSV ZZZ NQRZYD HEHQHILWY YDHIRDBMVQHZP KNHOPSS © 0 YWHR/ PH
86 SRUWDO WRSLF WIORQ I GRPHILFDHYV 0DQX
DFFHVVHG 0D\
9% 2,* '"HSDUWPHQW RI 9HWHUDQV $I|IWDDLO V ReviewrofiMBritan@ oSl FW R U * H
of psychologists complaint and assessment of @ gols for traumatic brain injury compensation
and pension examinations: DVKLQJWRQ '& YHONIWRYVRLAZZXEV 9%$2,*SGI
DFFHVVHG '"HFHPEHU
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'LOEXU . $ (OPXEDUN DQG 6 6KDEIRQDWDQGGDVGHRIDONE B WIHYQW
FRQWLQXLQJ PHGdumblof CoGtiXkg Baudaddn in the Health Professions +
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6XPPDU\ DOQG 5HFRPPHQGDWLRQ\

7KH '"HSDUWPHQW RV 988 HUHITQXW \bW B GWUB BRI 8H B KRH QWK H
H[DPLQDWLRQV FRQGBXEWEBGYE\GWHE VB F KRRV WEKML % ACHFIU HW D U
FRPSHQVDWLRQ IRWQWXUXPDWLF EUDRFEFOFH{ VR/QIHV BRKLFK KDV
GHWDLOHG LQ WKH SHWHIURDQN FADRRMIXER | W HF@DW PG IVHTXHO D
WR GHPRQVWUDW W DWIQIHVG \I KHA , K D QPRI W KH DD JFHRVQ SURY H(
WKH YHWHUDQ P D\RQHHRN FRIPTSKHH@\DIMR L 7H6, UMHKH. G PO LV W UD)
ZLWKLQ WKH 9$ WIDWKRYVHS UR¥R @ WHSH D OWKK DG RN ®/ UD W LF
DQG WKH 9HWH UD QW UWIHQIHR QW 9 %635 P MIRK X®RLGLVWUQFW UH"
DQG UHVSRQVLE LW KWRL HW KIHR LY FWKHH WOHPD®E G 6 FLRALRRHOQA D

7KH VSHFLILF VW DLW HPURYW GRH GVDY % R [ EHORZ

% 2 ;
6WDWHPHQW RI 7DVN

7KH 1DWLRQDO $FDGHPLHV RI 6FLHQFHYV LQOQ IFREHWHIQH DDQG OH
FRPPLWWHH WR PDNH

$ $ GHWHUPLQDWLRQ RI WKH DGHTXDPAHRE BAKWMKWRROV DQG SU
'"HSDUWPHQW RI 9OHWHUDQV $IIDLUV WR SURYLGH H[DPLQDWLF

% $ GHWHUPLQDWLRQ RI ZKLFK FUHGWQ WDL®IVVES U i LOHANWWAD D
SURYLGHUV WR SHUIRUP VXFK SRUWLR®RQDWRI WRFBQH[DPLQDWL
DVVHVVPHQW RI DOO GLVDEOLQJ HIIHFWYV

$GGLWLRQDOO\ WKH FRPPLWWHH VKDOO LQFOXGH LQ LWV ILQD
JLQGLQJV ZLWK UHVSHFW WR WKH FRP DUHK HQ VD KR YUHH YOLHE  C

5HFRPPHQGDWLRQV IRU OHJLVODWUYHPR U DYARLUQWKWUDWLYH
DGMXGLFDWLRQ RI YHWHUDQVY FODLPODWHRQLRU HDOWLWOHP}
LPSDLUPHQWY DULVLQJ IURP D WUDXPDWLF EUDLQ LQMXU\

97
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', $*126,1* 7%,

'DPDJH WR WKH EUD IDQLRMDYNHG3 BEH @/ B\ORKBM E® X Q/Wo, QR Q
SHQHWUDWLQJ SHMEHRFUDWLQSF RRVIGH W JRVWR' MVKIHD &H @& R QW UR
3UHYHQWLRQ PLOGBQ@WHIPT%HGRMR FDD/QR AR YWRWXNVQLWQDOO\ D'
FKDQJH LQ PHQWD G L\WRW B XV VR Z KKHUEHRIPWK 8 WYHIUMH D@ H[WHQ G H
XQFRQVFLRXVQHVV RW MVRGIEVLO WHSH RRASM QR DWIHR/Q GXDOV |
EH DEOH WR SURYH WKH GLDJQRVLV RI D 7%,

7%, VHYHULW\ LVH®\BWFW® B \WGLHPIH RK H. O OW V DRZLQRPMD 6 F D
*&6 KDV EHHQ WIGHRIRMHX VRORIEIFODNPDHS U WH B WWN WIWQFH L\
GHYHORSPHQW 2WK®GIDVAh \NYARDMARYHQI R LOQGLFDWRUV  VXF
RI FRQVFLRXVQHR/AY RIUSWNMW\G XD RAWBWH B LDFRDEINH ¥ D DRKHH R1 WK
PHDVXUHV KDV EHHQ GHPRQVW U DW HG WERKWAW EKIDAKH P D WHEHS LRQU C
UHODWHG WR WKH VHYIHUALR[\L RD WIWRIQH \BHDWWLLPLDAW HRO\L Q M X U\ T
LQLWLDOO\ GRHV QRW QHFHVVDUWL®LBWRGLRW AWK H DAVULDQGLFW
GLDJQRVHG ZLWK P7%, FDQ H[SHULHQFH RQJRLQJ LPSDLUPHC

,Q WKH DEVHQFHJRHBQ HDKOH LIRPDFREDW IE 6 WH® RIQQD Qr.D BH W
FXUUHQWO\ FRQWIBGE G B G GNVIKRH JRED/EDWIQMLH O DI HF\R P B H HKKIW W R U\
H[SRVXUH WR 7%, FHOLDBFRURGY RN GRYVWEHHE DOWKK IPDRL LQM XU
WUHDWHG LQFOXGL® P RRFHFDMY R QBIKIEIN RBY HHONV VBB XPHQWYV YD
HIWHQW WR ZKLFK PV KKDYHSEMNFHCQR A MW EOQHY KW 8P AMFUKHHQV W
WKH OHDVW UHOLDEOH DQG WR EHPX®OL NBB6X WRHEDGYWXUH 5
DUH QRW HY DO XD IMHWEX D W DADIGH PVY I/ RWA/ERR VWY HDFIVK DYOHPOG Z W B W K F
%ULHI 7UDXPDWLFH®QD IDQ| RXM XLUN H¥ WHDNVPOUHOWRRRSDHWHG
IURP GHSOR\PHQW DHKSQVIW RIKIHBRBEKVVWUMNHQLRUWHIIBQ LV IRO
PRUH FRPSUHKHQVLYIIS BRPONXEWHQ QL WHK®%, (YDOXDW

7KH FXUUHQW PHWKRIBI\RH 7 %,Q& WLLRXDR B QWHSRUH G L HFW U W I
VIPSWRPV DW WKH WLPH RI LOQMXU\ RURIR RWKB ZIHWQRY \ZKRRZE
DOO LQGLYLGXDOM& PR7 BD YOHU N X\GMIPML RUHLG) DWLW®& H.Q M X U\ |
FDVH Rl FRPSOH[ SIRIMWDQRKRADRWR DS $ QMX WLRH E HP IPRWH VHY H
WKH KHDG LQMXU\ LNVQQWR NVH DRDAHVRE IBYLREK MK RLLJKW QRW SUH
PHGLFDO FDUH )X DWHKHUP RXHUWEAUMIHY Q& SWRUKE O% BRFXP H
GLDJQRVLV PRUH WKD@M X K\R OUDWBIRKH KEOHQ WEHSYWRYKG E\ WK
DQG 'UXJ $GPLQLXWAUDMLARQDIRMMHU LQMX U\

7KXV ZKHQ FRQVLGHWLRU WK H. G IMIKLEJH O LW LIF\D Q@ P\SHRW W D ¢
XQGHUVWDQG WK D Q@R OB PWE& D WHDD SURSRWEWQKDNHLGOIQFH R1 L
'KLOH SURVSHFW LR HVHQDDEK® M MRRQIEGVE XQRAVHQW B0Q LLRIL WQ M X UL
WV\SLFDOO\ XQGRF)GPWIQIWHGI RUPIDOLB BWHIR GA% ) XVWRKWHQ FRQ
ZLWK D YDULHW\ Rl RWKHU FRQGLWDRR QVH FLRW DRGD Q JS D RIEQDIH |
SRVWWUDXPDWLF WUNWQ GKWRUBHGL BBFCD YBEGDE®H D ODUJ
SHUFHQWDJHQM XU RIWHQ GR QRPW G HFBHIQ YCHVWHFRW QR QY L R K
SDWLHQW VHOI UKISBRGW BD %P B YLIVRKMY 8 QOLFIBOG ISQERWLFH DC
D VFUHHQLQJ PHWKRG WR LGHQWLI\ 7%,

7%, KDV EHHQ DV V RHAIRWDKGRAMFR EHM B/Q F B @[V HOM\S U H V
DJJUHVVLRQ DQG QPBSKYNWWOMRYWALRRK BVEH VKXS/W RPA% ,
HYDOXDWLRQ PLJKW EHVIVQWR P S®LDA BIRY \X L WIKD WY KW YDPSW R PV
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DQG RWKHU FRIBRRQ HFWRPRABE IDQG RW K MU FSYVFE U B WRUWH 6 REL® .
FRQFXUUHQW ZLWKIRY ULQRRBYZ LIYB DMERB H BD WKRSK\VLRORJILF
FKDUDFWHULVW IVFAR FLQ @/ HE® VEZ K WKJ A BDVQ DY G YWOLHRHSD GUR U X S W L
LPSRUWDQW WR UHFRJQL]H WKDW P BXWDO RRVHIDIDW W K/DDS TWR, P
ZKLFK DUH SDLQ PRDMH KOV FIOFRRER@WRJLGED WL RPH RQG 376" 2
EH SUHVHQW HLWKHU LQ LVRODWRAG RV LIRNGIGL WDRQFRQIR
FRPSOLFDWH WKH GLDJQRVLV

*LYHQ WKH FRPSOH[QW ZBY DQ G5 WIKIHMWRK. B YWHWKDMS P HEK V L Q
RULJLQDO LQMXU\HBGWLYRQRNWH. FI[®B A DRQWIR EHWWUDLQHG L
IDPLOLDU ZLWK WKH VWDWH RI WK VWILEQFHQIRQMWDWLRQ ® LG
,Q DGGLWLRQ WKHUHMWNDHGR XD ® CRIGRMHZIRRIG WLKFH WUDMHF
UHFRYHU\ DIWHU 70R SPKDRW \Q BY & DY\NKDW | RRIXVKE PRMLY W S U
ZKR KDYH WUDLQLQJ DQG H[SHULHQBHQRIMWK7 79, &XRJ B R QW O\F
UHTXLUHV RQH RI IRXW RFH/GWRDOLVSRRWY H) A% U RYKXYURU\ SK\V
SV\FKLDWU\ 7KHUB CDVIHH R DIQQ O/ ¥ M M SH EQ DRDWIL IV MKYHR G L D J Q
EUDLQ LQMXU\ WSKOHUW LB XQRVIOX RIDAXW VRPRGRE KY JWNWRKHH L QM X U
8QLYHUVLWLHYV DYCGRPIHELYDIOFY BKREQMXYPLQUR. @ EDDQ SK\VLF
RWKHU KHDOWK FDIWWWHKS@ IIHYW HRROD DAL QWVK® WK GLWJIQRVL)
DQG UHKDELOLWDWDRQRMVH® & LWIKGSMIIWVPRH MXVKRXOG FRQV
DOORZLQJ RWKHUVKH B QWY& W B ILMWEKS WRB BGHOMY RQJIJRLQJ WUDLQ
LQMXU\ WR PDNH 7 %F RPLAILVOWR M H VE H/GUHHHY MAU VKDLV 1L \W Q& H[SH |
QRW QHFHVVDULO\ WKH VSHFLDOWL.RQKIWFDSQEEH\RD KHDG R
GLDJQRVLV

7KH FRPPLWWHH UHFRPPHQGV WKDW W KH DBSRZWHDDMW R |
FDUH SURIHVVLRQDO\F ZKRDKP DM VS HEBIDW Q DLLAM QU \ D 0%
H[SHULHQFH LQ DGGLWLRQ WR WKHPEDXWUB Q% ,UHTXLUHG V
GLDJQRVLV )XUWKRUWRWHH WHFRPRP Q RQ 3R UWIL BE QW DS
WUDLQLQJ WKDW LW K5 WWARD &/DIWRH EXW KB QWGNQR Z®%H G J H

7+( $'-8',&$7,21 352&(66

7KH 9% UHTXHVWHGWWKHDKNY UMKH HFR VR H \D/G E\X GKIFFDKV U R @ LS
RI 7%, DUH DVVHQVHA VRE LDVIDV\GHR R W K H QFFORPLLRVQNV I XM D P L Q H
DGHTXDF\ RI WKH RRRRO X VIHBGES WRKWHHOB PLAD BWR ROGLWR Y HW H
UHYLHZHG WKH RICH ®H Q B IBIRVWKBHUR VPK R XSHKUH [DPLQDWLRQV

7KH DGMXGLFDW LR  SELRFHV FIRRS $$) ¥ B WH B Q OL § WDOIHHK R
LQFOXGLQJ WKH Y HVOKU DWW D BI%RS! | I9F- ISWKWKDMH BR QN RIQ DSSHDC
VWHS WKH YHW BUDHU R UFW KRHU ¥ BI QDMLY HR\QX BERAISW M \VCH D@D LP W
QHFHVVDU\ LQIRUPDWLRQ LV SURY LEXWG WX%$UH\OLG SDA Y HRMV V7
DVVHVVHG WR HQDEIOHH IR & MVFD BIHOWAV) UDWLQJ

,Q PRVW FDVHV 9% R RDWHRY D FRBHDWLROS 8KIVHEDRPQ
RU 9%$ FOLQLFL D QXTRQMNW I KWW RAH B R B FRV LLAPG D Q UPLHRQ WY D W L R
GLVDELOLW)\ UH VWXIOGKIDQIVI BR F %\ K A KUHW& BRHIG P LAHRUPDWLRQ
'LVDELOLW\ %H Q HHL W% 44 Xl IR \WWILHR\VQL@BIDEKY LR/l W% H QZV XEP LW W H (
$ UDWLQJ YHW H U DI@QW DWHLUYHL P NUH\SDIEHSGHUFE H Q BAR 1 8 JGEMFL VL R
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FRPSDULQJ '%4 UHVXGW¥ FHW RR WKIOBKINGDX @B VRKHSDIWLQJ 9%
DQG DQ HIIHFW LDAR ¥ WQIHBN TOHN HHDABI S DD PDW RLABYIH WKH FD)
Ll KH RU VKH GRIHWKOQRKHDUDWHQJ GHFLVLRQ

7KH '%4 JXLGHV WKH GRFXPHQWDW LR @ XAWXY H [IIRR)VVEK 5 L
VWDQGDUGL]HG UHBRMW$ QGHR HOR'SXBMWMKRIU %44H VOB 65" ZKLF
FRQVLVWY Rl WKG FQ L M/GHUL D CHQERG®D VELRQ EROLDWMVILDWLQJV
VLPSOLI\ GHFLVLRQ RQNGBW HRIP LUDWDHALD QG L \SIDENIOR. XK WK H ' %
FRPSOHWHG E\ D V¥DEIQQEWD @ DWK BUGALYLPD € HDE) D%FRFRQWUDF
FOLQLFLDQ HVVHROH.DQ MSSODLY Q& H GLPDQ R\VLUR WDPDWLRQ
9$65"

7KH '%4 DQG WKH 9%$®8 VSV RY [FRHP MR Q WHVIDGXDIDH/ RH 7%, \
DUH XVHG WR UDADIE LVOK M OB Y ¥RFR D BHCH ZARWMW7 SD UW WKH LG
UHVLGXDOV DFFXB8DRE®N RN VOKIFWN RVEH VP B X SWXEDARTH/Q@RGIIDYCLL W \
OLIH IROORZLQJ 7%,R I+ RXHIYFHKID WIRFPWHHTUXLH/OVDLHF \K RH GV VR U D W H
GLVDELOLW\ H \JDWVE K LIFKH WXHIQE R EGORI P RW REVEUFBISW X UH
VHTXHODYV SRWHGWPROH. PSR AW I OPXEFWIRQWDWRP HQEDR/LF PHG |
NQRZOHGJH FRQFH U QRIQI%K RFZL WKW LREDXEDEWW \GW VIDE G COLIW \

7KH FRPPLWWHH UHFRPPHQGY WKDW WKH 9$SDUWPHQW RI
FRQYHQH H[SHUWV IURP ERWK WKH 9H\@HWRID\® H\W B O V&V$ G
%HQHILWY $GPLQL\QW FIDW DR BLDQV CXBRUE HVYQRNWULBFO OV R
WUDXPDWLF EUDL@® IUGINIX 0D Ur®4, X SV D WoHH WK BB VBE® H G X
'LVDELOLWLHV DQGELOWW DRHOMLRBDIDQRURA %R W R HE\HVEGW B O
UHIOHFW WKH FXUUHQW VWDWH RI PHGLFDO NQRZOHGJH

,Q WKH FRPPLWWHHHWY WLWGXDEYZ RI WHD Go%W KB WKHUH DU
LPSRUWDQW UHVQR WDIOQF & X6 MWGZ HQLB B B WWBEXQMD U HWIKEXD OV F
DGHTXDWHO\ FRYHUM® LEQJD'@ 4R WEBRBQRUDG\YHNYQAWLRQ DQG
YLVLRQ G\VIXQFWLRQ QHDU SRLQW DRFIRFPRGPWLYH DQG FR

. VRODWHG TXHVWRRQLDUMHD® WE BHERG @Y R SWR® QRKXDIQ' % 4
PHQWDO GLVRUGKMHW\OKUR®HF 30 /Q HI) G B)OM IR VE QIJOH '% 4
FRPELQHV WKHP DRDGS W WDH ¥ DW K\HK DX O LMY WD QWKL BERNMW 7 %
VOHHS GLVUXSWIRRDREOXUS BCRYRPRKEG YWNIMEKW Z@] VER IDWLJX]
G\WIXQFWLRQ DQG GLVUXSWHG PRRG

,VRODWHG TXHVWLRP \HOBBHRKN V LEFBMDYY 8 BV WKR) F\M VRWQ E D
IRXQG RQ WZR '%4V FUDQLDO QHUYHXVG IQRH B VO YOBIQ G 4H P B P
WKHP LQ D ZD\ W KR ®OF B BMHQMA \R MWBMNHOEE Z OW\K \ SIRWMAR F %, Y HV V
G\WIXQFWLRQ 7KLW\G\WARQPWDRRLHRDBORWRUSBQGSKHVWLEXO
QHUYHV DQG FH@®UIID B BGWLHEKWREXOR R FX\OLDXF WHIWH G LV L
OHVWLEXODU G\V IKRFRQGRQDRW FXUX%FS \8 B RG YUHMDIWHNBE WR DO
SRVWXUDO ED/@EQAEHW\QGPDEQRUPPRWRWU WX QFOMW R Q H G HREFXFIR
YLVXDO DFXLW\ HDG]IPRW\H\P QWK ELHRBOWVRILREWM ARWY LQ YL
ILHOG DQG UHGR®HU FRRFHQW VD WRAKNQV L DXPROWLEY I X QFWL
DOVR FR@WUL\ENMWHGWPRRG SDUWLFXODUO\ DQ[LHW\

$OWKRXJK WKH H\H RRQ G HW LTRQHW YWALSSAR § HID DAWRH B [ VARV G C
'%4 SURYLGHV TXHVWIBRP\H@H PSHKQ WLVS MW HQWB KIKE IW & GF Bi [WH Q \
GLVDELOLW\ DVVRFLDWHG ZLWK QH MH®Q SR LL@QW X0 FLFFRAHFCRFG D TWKLHY
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YLVLRQ SUREOHPV RHUE X% F R BIRRAINR DINWQBMSORSLD EXW DOVI
YLVLRQ KHDGDFKH EQDXWH DV G0 LKHWDQBDIREFY Z®G GRLQJ R
UDQJH YLVXDO DFWLYLWLHYV

7KH FRPPLWWHH UHFRPPHQGYV WKDW WKHDBSDUWPHQW RI
LQVRPQLD YHVWLEXDQGE GMDXQYREWLRQVEKWI EQFDNERQLW \
EHQHILWYV TXHVWGRQQDLRIHWEDXPHDW.LF EUDLQ LQMXU\

'LWK UHJDUG W R KRKFHRRWMXFWVE 18D § \H [DVPN H DK QR 8 LWK D W
DUH GLIITHUHQFH D FRRH WW DWR) PO & DREDGD 9418 FRRALGM. EIHDMOAHD QG 9 ¢
FRQWUDFWLQJ FOLQLFLDQV 7KDWMVH/ LGRW RH GH UAHGIVQ DW K R |
HYDOXDWLRQV SHURRVPRG EWFRQWUBHQWRR SHVR  SHUFF

DQG SHUFHQW WR GDWH LQ

9%%$ FRQWUDFWRUV RIWHQ GR QRW KDYBHWRHGAD PN DF$&H
FOLQLFLDQV :KLOMKDYS$ PFEQ NV DIROOKPHGHWBO IUHIPR UG  FRC
KDYH DFFHVV RQAWLWR WKB W Q@RS PRW RO WK FRJ RIYHIGHOLQLF LD
9%$ FRQWUDFWRUW G PR W Wb IEQ LG WIKULH & VWHDWHXDW IRU 9
FOLQLFLDQV DQG %R MRUDW WIRFW RRRW & WWPRIW AXCONMXW R FRP
9+$ FOLQLFLDQV GR UYRBWKOU FRUBDWFRDYN WIKHKWDPRI DGGLW
H[SHUWLVH DYDL®®DEOHQWRLW& M P ZIMAL V¥ K FRARDAODY IROHW K H "% 4 W
UHTXLUH D UHIHQ ZR @ KNG LDI i OHQ WHHIPSHHOWLY HQU BR\VLFLDQ

7KH FRPPLWWHH UHFRPPHQGY WKDW WKHSHRBBUHHQW RI
OHWHUDQV %HQHILWYV $GPLQLVWUDW LR® F D@V UDFRHR/YVWR
PHGLFDO UHFRUGV XV$EGHPW & U\D\Y V DAM DRW/E B U QN R LID@WX UG
HTXLWDEOH GLMVIDIWLRQ\GHRVUHDEO YHWHUDQYV

$'(48%&< 2) 7+( $'-8',&%$7,21 352&(66

7KH FRPPLWWHH ZD 9 XDMWNHGWAKLIH KD BMID RD MUK IR WD GMDG LF
SURFHVV IRU LPSQLUPRP W% ,URKXQO WHW[KHH ERIRE6 LOWA/HH D EOH
FKDUDFWHULVWLFVWWEKDMO Z WX Q IGRELHA/EN G WR [P(RQLWRU DQ
GULYH LPSURYHPHFDVWWL.RQ WWRIFBIE M R BHH PR IRE WWDADHHK R X JK 9
VIVWHPV LQ SODFH WR UHYLHZ WRHW RAWLD®SIHFY RV RL WN DSAX
RU YDOLGLW\ 7KX8LWK ¥R BPLAMWHMERG PODNMRIUNG RPIBLRARZ WK
UHODWHG WRWLKRH BAMR¥ENYY IRUPMWHUDQ GLVDELOLW\ FODL

$ SURFHVV ZLWK KLRR H HQ LZKELFAKL WAL RHODMRHI GWHKHD ODXPH  V
PHPEHU ZRXOG UHVEOWDEQOXLKH VDIPRIQD $ URE HVOME B DD &L W \
ZRXOG EH RQH LQ ZW\LBRWKH & HVHDIEBOAVRW KH WWLEH GRQQHFV
GLVDELOLW\ $ KLBEWIXD® ISWR BB WPEEBDXOE E/RBWR RO \WKHVH TX
GRPDLQV UHOLDE LDKIVO\HDIGEGV RDEH. IGRLPW OD QI/VG® FRIGIS LEOH D
PLQLPL]LQJ EXUGHQRWR)WKXWHYBIQG BAXDMAWD L §\KWIHKPY QHHG W
ERWK SURFHVV DQGQRRWSERB B WK D B WK E BN OFYRIWU HDFQG P HD V X
RXWFRPHV DIWHU VXFK D FRUUHFWLRQ
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,Q WKH FRPPLWWHB$YVUHXYDLEIZWR | DV U BVQIFRK @ 8 DWW W |
TXDOLW\ PHDVXUHWHRFXY @R Q KR @UWWE (RO LWKH BWRBHVY $V (
&KDSWHU  9%$ KD VHDR/XQHRHY R H® WX URH WKH BRQ@ALIQWWIHIR F F

2QH H[DPSOH RI D 9% TXDOLW)\ PHDVKQHRA\ WRKDWK HRFXR FNVR
ZLWK XQFOHDU HIIHFY\D G RGU MO LLIVEE RWVAKYFOW XUBIPWLRQ RI GLI
7%, WKDW DUH PD@H KR DVSERDLFE RHURXULWSHEQORQMLHY QH:
QHXURVXUJHU\ SKDQGFDBKDHEG ORMIMW SR QQ FRRWHSV LEK RBWS W H U
WKH FRPPLWWHH D SSWGIHURW VKGN ROMRIORSIK\R| 7%, DQG RI WK
SUR[LPDO DQG GLVWPY VDVMRF DIVEH\G RS UK LW KQLNWFE VY DU\ IRU
DFFXUDWH GLDJQRELV D @ KIQRW ®@HMTSHERMAR % Q WFRIGHRQ WKH \
WKH H[DPLQHU RU KLY BRIOH B H Q F MHHRHAMLK/DOR WHKYLLNG ZL OO OHE
DFFXUDWRQHW ROBDWRELOLW\

7KH WUDQV SDUHQWLR QWHKIHR PHIWX G@ EID\RFKOHIWD RW H T X DW L
7UDQVSDUHQF\ VKFEXOUR E HV KR QS/R.IGOMIMA \R K M LHYGRY ERXDO Y HW
WKH VI\VWHP 7UDW K8 DSRL@MFAN RIRWYL IDD RIHWKIHI D Q GZIRMN.GX LQF O
H[DPSOH DFFHVV WR WKH GHWDLWVRR KLY RW KHH U H \D)XGQ W VGR
H[DPLQDWLRQ DV GRFXPHQWHG RQ VO 'BBWE HWDQ D W K B WD K
UHTXHVWHG E\ 9%$ URP IDQV'SDWHRQ EL & HZ BRQ QW QRAOX.GIH HDV\ I
WR DQG ZLGHVSUHDBG VBR \RQUWEKXWL\R Q/LFEIPF S G LRUP®KEFEIRUP D Q
UHVSHFW WR ERWHKHSVRBHYV H XD QMWVPHBH QW WWRRI+3 H[DPLQD
SHUFHQW RI H[DPLQ EWERQW BR 6 W K BRMMIFRIPH UX/D O®IQ/E PHD V X
WKH FRQVLVWHQF\ RI RXWFRPHV D RIDRAY R J HGR.IDES IOLLFV Y KBH\R &
HYDOXDWHG XVLQJQWWD QN\GTHJ GQ YWHEU SEDDVE. W HIUHFOLLGDIEW OR Q V' D'\
WKURXJK LQGHSHQ ®HBWUD\WPQQOWDWRIZRBFRRPLFDWHM IRXQG W
WUDQVSDUHQF\ ¥ D% S DHDFLHDMXHDGY B® DDIR® O %3S § R UWKRDFGH O

7KH FRPPLWWHH UHFRPPHQGYV WKDW WK} 9HWY HU@®V +HDO
OHWHUDQV %HQHILW\9 %G PWPINAVYUDMFLLREF IDHFDWIHR QV W R
WUDQVSDUHQF\ DW ERWK LQGLYLGXDQJDEXGNVORWH® LPLGHH
WR SURYLGLQJ IX0ODGQDFRHWKW RS N B BIHO B VWL R\QR/HD Q GH U D W L ¢
DQG SURYLGLQJ SXEOLF DFFHVV WR GHSDULIDWIGRQ\EWHP ZL
JHRJUDSKLF ORFDWLRQ WQSHH D B L QD& R WAUDOF 9% & J
SK\WLFLDQ RQ WKHDRXWWRRIW ®IQE RXWFRPH TXDOLW\

&DUHIXO FRQVLGHUDWIQRY R/ KVROHO B IS BN/ RIE VWWR KHDYAD @/ BiV\OH
SURFHVVHV RI GLDJIQWRWY DV \DHMG/ FEH. QRME Q\QW & M CALIQUDE RW/L W\ UD
DOVR WKH GLDJQRWHV PRIQDY/,L R\ RLEWH UYQ B HWARRIQ GHWW FW L R Q
FKDUDFWHUL]DWLHR ® IRW KHK H %,H X 0LV WEKRHF X9B #H QFKH RYHUDO
WKH HYDOXDWLRQ@VKW W R SHUR\DXUKH BNPRIIW W QUEW WEW HQ DQ HYD
DFFXUDWHO\ FDSWX U4, W& HS HVIDIFMD LW\ LQ YHWHUDOQ

/KH FRPPLWWHH UHFRPPHQGYV WKDW WKWHLESWUWRWRW R
SURFHVVHVY DQG SURJUDPV WR PHDVRUMW KK D WNMXOGE DEDL W L R/
SURFHVV LGHQWLIRLR&BR&URNKHAMQAW RLIQRW WIF RTEXHD\O LW G
LPSOHPHQW PRGLILMWILEQW RRQVEHREGREW DK LQHH AVGKHHG W
TXDOLW\ RI ERWK WKH DGMXGLFDW LR @ BSOUURHAHMVRD (WX W K H
RXWFRPHV
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JRXU VSHFLILF UHRRPWHK 8 GIWWR QZDIVW H S VL @N\RWEHV YW\D NI D
SURJUDP RI VWDQGDHBWDWLHDQMNWVQ® K¥HD OH G L WE RO LWK H H[D
DQG UDWLQJ SURFHEWHV IR W KNPRHSHRWMHFRQWL BB YHO UHYLH
FRQGXFW IX0O0\ LQGQP\S MERGHYIMO X F VO I BWH VFURWBEBWRQ O YHW
HYDOXDWLRLQQW D VEUWHW E\ ZKLF KK WHDUDLQWA RD \WKHH RZQ
HYDOXDWLRQV D@GF D W& HNVV\IYYWMBRDE HFRW FIRWDLO/HRRFOWR RQLVDE
RXWFRPH GDWD DFURVV JHRJUDSKLF UHJLRQV

7KH LPSOHPHQWDW HRG RW MRV UZH FORIP PHHEW Bl @ HHQK D QI XIDRE
LQ WKH PHWKRGV X@WBUEN WIKH D3$ WORNMDRIX®MW/IDREQW LRU 7%,
IURP D IRFXV RQ W KMKFRWR ¥ MNHVDAW BQ J I'RW HBKIHQUGLVDELOLW
GHWHUPLQDWLRQ DOQ6 RQLEDIVAR QWKW BDBXUDFA RQ WKH RXW
HYDOXDWLRQ LV LB® MESHGHDOMG. [N PSHAW V (R QVLRR\RESRIEDELD W L R
SURFHVV WKDW Z QW D QWDLFRS UR K H FEAHKQRA.S RUDWKLGRQVRH V IR |
LPSURYHPHQW ZLOO EH D NH\ LQGLEB®YRAWRR WWKRWHFFHVV D
UHFRPPHQGDWLRQV \VQVHPS WR YWKQH UM K BWK HD XU WH.G YWV V\V W H I
SHUVRQQHO ZKR ZRUN ZLWKLQ LW
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/IHILVODWLRQ 'LUHFWLQJ WKH 6

(QDFWHG 2 6LJQHG E\ WKH 3UHVLGHQW RQ 'HFHPEHU

+ 5 “HIl OLOOHU %DQGPHAKBPDG 9HWBHUD @\ & PG L W V
,PSURYHPHQW $FW RI

WK &RQJIUHVV +
6 (& ,1'(3(1'(17 5(9,(: 2) BH(66 %< :+,&+ '(3$570(17

2) 9(7(5%$16 $))$,56 $66(66(6 ,03%$,50(176 7+$7 5(68/7 )520
75$80%$7,& %5$,1 ,1-85< )252B863R) $:$5',1* ',6$%,/,7<
&203(16%$7,21

D $*5((0(17 2

,1 *(1(5%$/ 27KH 6 HFUHWBWD RV $11D L UIHWVQ WKIDJO IOQWHRH N QVIRJ U H F
ZLWK WKH 1DWLRQFQ H@ BbKWH PLQHM. RHHQH QN R BH® IRHUPLW KH VH
FRYHUHG E\ WKLV VHFWLRQ

7,0,1* 27KH 6 HFUHNMHNUWRKIDQWHWU M)W RWFKHBEH® HBPHU D J L
QRW ODWHU WKWMRU WRKEGHWBKO\WW AVRR W R WKLV
E &2035(+(16,9( 5(9,(: 2

,1 *(1(5%/ 28QGHU PHOMWI BEHW ZHHQ W KHH 16IHW URIQDQ \$ B GHW K
6FLHQFHV (QJLQHHHLXQQG B QW RIDG IMRKEGDDDSFDGHPLHV RI 6FLH
(QILQHHULQJ DQG QBEEM. QHFRRB O BRAHR MLIHQ DWY.RHA/ I XUQL)
WKH '"HSDUWPHQW LRIVIWWR HIQIEQ Y 3G OGPV IR WK HE FBIHWF UFKFOW D U\
FRPSHQVDWLRQ XQGHU FKDSWHU IRU WUWRXPDW LEFQE WHIAQ 6L
DVVHVV WKH LPSDQEPHIMDXY RY VKRKKDWLQJ WR VXFK LQM

(/(0(176 27KH FRPSUHKHQVLYH UHYLBD FDIDFIGC RXWKBEOMW
WKH IROORZLQJ
$ $ GHWHUPLQDWAIRFK) RI WKH W& IROWMHDBDOQE3 WKRIWREROWPHQW
SURYLGH H[DPIUQEWG R S®OHN\DRI U D S K
% $ GHWHUPLQDWLIHRQWRDDK/LB K H ®HKFHN YV B WASIHRELA BDAY LGH I
WR SHUIRUP VXFK $RRIMWIMRDPVRRNVWXEEWHYNO® B QYW WIRDID® GLVD
HITHFWV

*5283 2) (53(5,(1&(" +($L&BHH( 3529,'(56 2,Q FDUWHIKI RXW
FRPSUHKHQVLYH URH6DHD SXDNYK D QWIWE H PLLHVLRIQ®FELEBR FHV
(QILQHHULQJ DQG-RRAEHRIHHE YEKLROSBRWYHOCRFDRBLYPSH[SHUV
FOLQLFDO QHXURSWHRKRORWM L 3WWURB QG XQUARIRUDIRHI \
F 5(3257 2

105
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)1 *(1(5$/ 21@WWHU WKD® U WEDI\'G DWHKR G HRKUAM DU\ HQWH L
DIJUHHPHQW XQGHU VXEVHFWLRQ B W K HV&RIPFH MUMNHDW R § KIDC
$1IDLUV Rl WKH 6HRIDSHE DB GHORXYW/IKY-H ¥ RP SHISRHWON RQH UH Y L
FRQGXFWHG XQGHU WKLV VHFWLRQ

(/(0(176 27KH UHSRUW VXEPLWWHG RQEG K \&EHDROISKZLQV
$ 7KH ILQGLQJV BIFIVGHPLMW LRIQOFLHIQFH VD FQJLGIHFLQH ZLW
WR WKH FRPSUHKRQGXAWHBYXEBGHU WKLV VHFWLRQ
% 6XFK UHFRPPHQGODWMWLQYW IRW D& LDV WWKUHD WILW HRIFVOL $ F D
6FLHQFHV (QJLQHHHLRMI PDYHOMRGL WHR L PBKIHR DIERVHXIE L F D W L R
FODLPV GHVFULEHG LQ VXEVHFWLRQ E
+ 5 2
G $/7(51%$7( &2175%$&7 25*$1,=$7,21 2

)1 *(1(5%$/ 2, WKIDBHEVKWDEOH ZLWKEQLEKE BE& UL/ ISEWL |
WR HQWHU LQWR WLE BGUHHF X BWHBWIHR OD WL R QDIOVKFDGHPLHV
6FLHQFHV (QJLQHHHLRQ WHIEP ¥ HISLEH RWHD\E D H\ W\R KWHKGH F U H W L
VHHN WR HQWHU LR@MW X¥XWK DQ FOW Y HBIGD W RS Q LVD MOHWR
$ LV QRW SDUW RI WKH *RYHUQPHQW
% RSHUDWHVSDRIDV)RWWRW\ DQG
& KDV H[SHUWLVHRPGS B UDENDHF W R YOWHD W QRE DHRGHIVAHRYGH R | W K H
1IDWLRQDO $FDGHPLHMRLGBHHHQQJ DQG OHGLFLQH

75($70(17 2,1 WKH\GFHHFWHWWDW UQWR D Q PWHKHH PRIV @ILM K DR C
GHVFULEHG LQ SDUMDUMOBK LQ WRHVUBWERQRQ WHRDGWHKPLHV RI
(QJLQHHULQJ DQG OWMGH BMQHE VIK\D 6 OB BVHKHIW @ H DADR. W W L R Q
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'HILQLWLRQV Rl 7UDXPDWLF %UDLQ ,QMX

7$%/( % &DVH '"HILQLWLRQV RI 7UDXPDWLF %UDLQ ,QMXU\

2UJDQL]DWLRQ 'HILQLWLRQ 5HIHUHQFH <HDU

Jewnes] 10} ssa201d UaRSIWISRd ANIGeSI SU) JO LOen[eAs

IDWLRQDO ,QUDXIPDXW.H EUDLQ LQMXU\ 7%, [RFEXP \RIZRHADXD UG G H,3 L\QULLOMPDU \ ,
RI THXURORBDXIY®V GDPDJH W RDWKUHEXDM) Z K% Q \\\DKHG KHIRG® MRB/®N LWV DQ REMHFW R
'LVRUGHUV ZRIBQ DQ REMHFW SLHUFHV WKH VN®YORD @G7 #Q WBIQ \E B PDIOB WLVVXH 6\PSWE
BWURNH PRGHUDWH RU VHYHUH GHSHQGLQHREU VK@ $[HHOWR @ |ZWW K 6 DFPLOIGI MWR WS
PD\ UHPDLQ FRQVFMH XM REH D\GRVVIRU PRIMFVRERQBYVRU PLQXWHV 5
2WKHU VI\PSWRPV Rl PLOG 7%, LQFOXGIHRBBE D F IGH ] ]E R & MW LIR@X WOULH & W K H
YLVLRQ RU WLUHG H\HV ULQJLQWIKQ M)KH HTHU R U EDHOANK D VW H D @ KADIQH HP R XD
VOHHS SDWWHUQV EHKDYLRUDO RWPRBRG R&D®QM\ DMIL®R @ URXEO D \ELRE@ F
WKLQNLQJ $ SHUVWRE RUWKHD HARG AY [VPP\HVK\PS WKPW HEXW PD\ DOVR
KDYH D KHDGDFKHRW KDRW \V HWRW ZRUREDW LOHSRIDWBEWHD FRQYXOVLRQV RU
VHL]XUHV DQ LQDBR®LWIHWR DEDGEBERWWR G XS LRYHRRWKH H\HV VOXUUHG
VSHHFK ZHDNQHVV RU QXPEQHVV QD W KRIQH [INYG R IQW UMD VE B VVRRII ¥F\RIRRUE L
UHVWOHVVQHVV RU DJLWDWLRQ

ﬁjala/\ ur A

w0

&HQWHUV IRU& GHILQHV D WUDXPDWLF EUDL Q PLIYMM KUQ FDVL B GG RV WKSEV B B Q LIQQ W\KKDHV QFRDQ
'LVHDVH &REWUFRXVHG E\ D EXPS EORZ RU MRIMGWRMMH KHDG RU SHQHWUDWLQJ
DQG 3UHYHQWLRQ

&RQFXVVLR@IRUW UHODWHG WRD FMXWIVXRRQW BB MG LK) EQRIKWE KIELFE DR URWAHAW D O
6SRUW *URXBHYHUDO FRPPRQ |HDHVXW HE LWHK® WQP DO LK A DOV XGHH LRI D FRQFXVVLYH
%HUOLQ KHDG LQMXU\ LQFOXGH
€ 65& PD\ EH FDXVHGQUHEWKEHURE\ VDRGWHIH Rl IH® VIDEKH WQH RQ WKH
ERG\ ZLWK DQ LPSXOVLYH IRUFH WUDQVPLWWHG WR WKH KHDG
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2UJDQL]JDWLRQ "HILQLWLRQ SHIHUHQFH <HDU
€ 65& W\SLFDOO\ UHVXOWV LQ WKH WD ® IRQNXWRRRYKRLW | RQFWER® SD L.
WKDW UHVROYHV WSRQUN D QHRRXAHD F DAREW RAM W RQGH RYHU D ®
QXPEHU RI PLQXWHV WR KRXUV
€ 65& PD\ UHVXOW LQ QHXURSDWKRORBDPDVLFR U @QIYHY VERSWWRM DFXWH F§)
ODUJHO\ UHIOHFW D IXQFWLRQD @ G LL\QWXXUWE CDQIFG DI WKHWK WKD Q D VW U &+
DEQRUPDOLW\ LV VHHQ RQ VWDQGDUG VWUXFWXUDO QHXURLPDJILQJ VV/
€ 65& UHVXOWV LQ D UDQJH RI FOLQLFWD ®DALQRW DQG RON SIWRPW WRKDW PC§
FRQVFLRXVQHVV 5HVROXWLRQ Rl WWNSEGDQIORDA MARZ ¥ RIQLWLYH |HD WX
VHTXHQWLDO FRXUVH +RZHYHU LQ \QRMEFDVHVY VIPSWRPV PD\ EH SURG]
€ 7KH FOLQLFDO VLJQV DQG V\PSWRPFRACRIDQ RV PH GI{EDWLERGXEHGUXJ
RWKHU LQMXULHV VXFK DV FHUYW FRD®IXQMWURKBY HS\HU L SR ROVK N Bl V W L 125X
FRPRUELGLWLHV H J SV\FKRORJIFFGQDBEWRRYWU FRH[LVWLQJ PHGLFB
Q
'HSDUWPHQWURIXPDWLF EUDLQ LQMXU\ 7%, FX® KFHDA R URROGQUIAERE KDRQMID FW WR W 2
9HWHUDQV ®IIBMKILY WKH VNXOO VXFK DV IURPDPFAGHMQW RUKHKEEODRR GRUDQ@VR KDYH £
D ORVV RI PHPRU\ |FRSW DAKHHOW EPHRIAR QW VMMM MDKEV HG WKH LQMXU\ 1RW D&
LQMXULHV WR W K/H6 K HIORGZ B VN M O WAAHQM B4, ULWWE RWHUPLQHG DW WKH WLPH RE

International
Classification of
Diseases, Tenth
Revision, Clinical
Modification

$PHULFDQ
$FDGHP\ RI
1HXURORJ\

WKH LQMXU\ BQGNVNIKWH EDH/OHBAY K RI ARKQYW FWRKXAVQHQJIJWK RI HLWKHU PHPRU\ OR\
RU GLVRULHQWDWLR/(H VB KRG LYMBRHERDQAYMXV\DIWHU

7KH '"HSDUWPHQW RV 98 FHWIRQY'V. G HI\DRLUD ¥ R/ XEIWWRIQKPDWE F EUDLQ LQMXU\
7%, XVLQJ ,&' ,&' FRGHV EDVHG R@ ORVRHRD IRV ALK Y QMXV\ ,Q
RUGHU WR HQVXUH VGG P8YWRES EE®UWDER FXYMOQRIDAMRIARQ IRU LQLWLDO
HQFRXQWHUV PXWWKFOHDADOA b @ DAHGIX HD & WKH GRUDWLRQ RI WKH /2& I
GRFXPHQWDWLRQ GIRHV QRN /E & MDKINOW BB WSRIFERQNGFLRXVQHVV PXVW EH
FRGHG )ROORZ XS FDUH VKRXOG EHWRIG NGPISWRPHIFREB D/H RHVY, XVLQJ
UHSUHVHQWLQJ WKH SDWLHQW@EV FKLHI VIPSWRPYV

&RQFXVVLRQ LV UHFRJQL]HG DV D FODQ LLRDEX FMHEGD® W HSRIVE L R @ HA KWL IFQ
IXQFWLRQ W\SLFDOO\ DIITHFWLQJ P HIPQRYUR (DYCHG ORRULVH R WIDRMQ\RRQ. RZR/LGFHKV D \
/2& 6\PSWRPV DUH GUNHARYWRY WD VERRQUHGHWBIURDY SRIRDLUPHQWY LQFOXGH
KHDGDFKH IDWLJXH JRIJH QW VEL JIMWSLID FIMYGLH XH DREDILQHVY HDUO\
DPQHVLD DOWHUDWXR QDIQWE FGHLQANR VR QAW PIVSIOR @ DI PRSSURDFK WR
DVVHVVPHQW DQG PPRW HIGPH® W LIDWJ QRBYRP S ¥WE BX VWGERWRPRJIJUDSK\

&7 LPDJLQJ VKRX®GGQBWQRMHKVBEBXWAMLRE ODXM ® IFRKOW EH REWDLQHG WR

IBV
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Diagnostic and
Statistical Manual
of Mental
Disorders
(DSM-5)

UXOH RXW PRUH VHULRXV WUDXP DQW. B DERUDLAL D Q MOHPR U %K DV K FLKQ DD/WIK® H W |
ZLWK D VXVSHFWH & DPRD F2&/ VI RWQWZ WRDD >SRHDUWW LK WRQWWLN DOWHUHG PHQWDO
VWDWXV *ODVJRZ &RPD 6FDOH VFRUMLGHOQRFHDR®I (HXIDROO IRIIDFWGHIIH FR-QV
HIDPLQDWLRQ RU VLJQV RI FOLQLFDO GHWHULRUDWLRQ

\

7UDXPDWLF EUDLQ LQMXU\ 7%, LVHGHILR® F&DIAD EW B UQ \SWEIFXP\D KILW K Q/FSO X
OHDVW RQH RI WKH IROORZLQJ ORVI/PRHNRQDVEBLRRWQHQW DSRVRAOWVDIQE P D W L
FRQIXVLRQ RU LQ PRUH VHYHUHSFOMMWL YPHIHRORUPBDOQULIDQ@YHE BQVHW
RI VHL]XUHV RU DQRDRIND G ZR WYHORUGH WHLIXM¥BAGLVHOG FXWV DQRVPLD

KHPLSDUHVLV 7RWERH DM W) IQEHOWIRERGE @ XW WY 8 UBIMHRQUN HLWKHU LPPHGLDWHZ
DIWHU WKH LQMXDIVWRHIULW K H GLLOGMRQGKUIRX WBIFRY HDUW HU WKH LQMXU\ DQG
SHUVLVW SDVW NMXUH BRAXWRIGS R\WKWVWERWQ RW LINH YTUH\DHE@ H 'LIILFXOWLHV LQ &I
GRPDLQV Rl FRPSOH[ DWWHQWLRQPHPREX W UHHFRPP®RIQAND V ZHIDWQODYJ DQG
VORZLQJ LQ VSHRIG RURBHRVPQWD QRRELN® FRERQWHRQ Q,Q PRUH VHYHUH
7%, LQ ZKLFK WKHUH LV EUDLQ FR QRWX % HR®! WLODAMULLOFIU D@M R O\ K WKRIWHK®D H E &
DGGLWLRQDO QHXWRFRXFKWLY HD SO MR VONHIOFHFMR @D O G\VSUD[LD 6HYHULW
UDWLQJ FULWHULD LQFOXGH ORVVQRVNERQURIGRE VQRIVIVH @R DW WRIQ ORIV LF D
FRQIXVLRQ DW LQiOD\DIR D \&\RHP\DV @FIMMH 6 FR UH

104 ssasoidoreuiwslag Auesia ays jo uoneneas

wn

| ureig

suela:

OLOLWDU\ $FXWHLOLWDU\ $FXWH &RQFXVVLRQ (GROX® \F HRQ DFOU VOB RYVSL W HD[ VRV VR G BVUL V
&RQFXVVLRQXVHG WR HYDOXDWH PLOG 7%, RUGHRRFRKWAA RO WWLQ JIJFRKEDW RWHRW K U
(YDOXDWLR®RRO ZDV GHYHOR SHI® WRR) HZYLDVKX D WER/G HP Gl & W RYABVWR LGHQWLI\

VIPSWRPV Rl PLOG 7%,

7KH 0$&( IRUP FRQVLVWV RI IRXU VHFWLRQV
&RQFXVVLRQ VFUHHQLQJ2LQFOXGHV DOQGHYFUHBEOLAD RAHVKMH RQWI XU\ HYH
DERXW ORVV RI FRQVFLRXVQHVV /282 & D ®WIGUDRWLIVRY URD XFPROOWLFL RXV QH V'V
DPQHVLD 37$% .l BOQIRQWIKHHVMMLR QNWVDUWKHOMYBONMOWR U
FRQWLQXHV ZLWK WKH RWKHU SRUWLRQV RI 0$&(
&RJQLWLYH H[DP2DVVLJQV VFRUHV IR U FRQAHDWUDMVRICR @ PPAGLDWH PHPR
GHOD\HG UHFDOO 7KH VFRUHV D WHDWRWIHSHRGW WRKE BW WKRVMNQEORI SRLQ
WKH 0$&( IRUP
1IHXURORJLFDO H[DP2WHVWYV IRU QRWPDDIJRW DERHRHPD OXKKE® UHVSRQV
DQG ZRUG ILQGLQJ JULS VWUHQJWKRDPEBVFORQDIDRID BUVY IWMQ®Q LQGLFD\
FRPSHQVDWLRQ DQG EDODQFH 1RW®DD QG DEQW Y PDUWDHUHVSFOUNMVMHG DV 3+
DUH UHSRUWHG BI\QGSRECWERW O ( IRUP

60T
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"HILQLWLRQ SHIHUHQFH <HDU

0$&( UHVXOWYV DU HNKHSWRERMWHIGI XK P @WPK HVKRI ORWRYH R P WK H
QHXURORJLFDO H[DP DQG WKH OHWRWHH[DPBP W KHUHFSOWRPRVFUSM® 1OQJ )
ZRXOG PHDQ D FRJQRWWYRI VFRUM RORIUPDO QHXSRQVH DQG WKH
SUHVHQFH RI RQH RU PRUH V\PSWRP VG )W R XGUHIWHSBA L\DFR B iKY WEKDHQU B KXV H
SDWLHQWTV FRIQLRIUYRYK® RVLRROUKNBIYHG RYHU WLPH

%UDLQ ,QMXA%%,

$VVRFLDWLRIQWRHUQDO IRUFH

$PHULFD %,$$

7TKH %ULHI 7KH %ULHI 7UDXPDWLF %UDLQ ,QMXWD L6 WKHIX W\F UrHH Q X4 BQEWWKDHX PDWLF E
7TUDXPDWLF IRODRZLQJ WKUHH TXHVWLRQV
,QMXU\ 6FUHHQG \RX KDYH DQ\ LQMXU\ LHV GXURRWKRXIWIRCGERDROBHOQAMKHERPDDQ\ WKDW

6\PSWRP VFUHHQLQJ2VFUHHQV IRU V\PISQMRPN PEPBKGLQJ KHDGDFKH GIL&
SUREOHPV EDODQFH SUREOHPV QODJOMAIDQYRPUWILW D EG OILWR X ® WM SR F HI;
GLVWXUEDQFHV DQG ULQJLQJ LQWIKRQBRUVYWRW\DIOY RVRN NS\D DWR XW F R (-
PRQWKYV +DYLQJ QHRSRWPS WR MW L5 UD PR KB WL O $ \R R PVRILV E
UHSRUWHG DV 2% DW WKH HQG RI WKH 0$&( IRUP

LV GHILQHG D@ EQ DLOWIKQFWHR®G HR B | REAECRLID 15D MEKHRS B D Q

suela1aA Ul Ainfu) urelg onewnel | o) SS820.1d Uoireullw

DSSO\

€ )JUDJPHQW

€ %XOOHW

€ 9HKLFXODU

€ )DOO

€ %ODVW

€ 2WKHU VSHFLI\

'LG DQ\ LQMXU\ UHFHLYHG ZKLOH\ \RIXWHKH HROWRIR HG FHWUFAW 0Q W/EDW
DSSO\

€ %HLQJ GD]HG FRQIXVHG RU *VHHLQJ VWDUV"’

€ 1RW UHPHPEHULQJ WKH LQMXU\

€ /RVLQJ FRQVFLRXRAWVVRN@RANHEKDQ D PLQXWH

€ /RVLQJ FRQVFLRXVQHVV IRU + PLQXWHYV

€ /RVLQJ FRQVFICRRQIPHNVWKRQ PLQXWHYV

€ +DYLQJ DQ\ VIPSWRPV Rl FRQFXVVLRGLDIMIHNAD UG UV XVIKE DU LKAMD G D FK H

(4]

HWF
+HDG LQMXU\
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€ 1RQH RI WKH DERYH
$UH \RX FXUUHQWO\ H[SHULHQFLQW MW RR X MWK LR O OFRRJIIKW BH REOHDRWH G !
D SRVVLEOH KHDG LQMXU\ RU FRQFXVVLRQ" FKHFN DOO WKDW DSSO\

€ +HDGDFKHV

€ 'L]JLQHVV

€ OHPRU\ SUREOHPYV

€ %DODQFH SUREOHPYV

€ 5LQJLQJ LQ WKH HDUV

€ ,UULWDELOLW\

€ 60HHS SUREOHPV

€ 2WKHU VSHFLI\
0D\R $FFRUGLQJ WR WKH OD\R 6\VWHP W QWU HHDLUQH. W K WDHRHG IR DREOHF®G BIY WIUIK F D W L R
&ODVVLILFDWARG@UREDEOH 0OLOG 7%, P7%, DQG&GMRY\ILEHIHLWHS$RGBYDMWHFDWL
6\VWHP BHYHUH 7%, ZRXOG EH PDGH LI RQH HRD WK & X R O/OR Z\LIQLIV ZD%, SORVM QRW G

FRQVFLRXVQHVV RI  PLQXWHV RU PRBH SIRRMUWUDX PRWHF DRQWHWLD 37$

*ODVIJRZ &RPD 6FDOH VFRUH LQ WKIDLGODWWHG KRMIAWRUWE@RHK/ DY QYD
LQWR[LFDWLRQ VFH&RWNROQ QVDGWBWHRQ AHWKHRHKHPDWRPD FRQWXVLRQ
SHQHWUDWLQJ 7%E UDHRRVYW KB JIHQ \REGUE HWIOHD VY%L IER&CV '"HILQLWH
ORGHUDWH 6HYHUH 7%, $ FODVVLILHADVWIRDRUJ BEBR BDREIOWKRH? ¥R OLO/REZD Q #
FULWHULD DSSO\ ORVV RI FRQVFLRXINQG \8V 4G RIRWV HQRWD I \WWHR G P H ORXQ\CH

KRXUV |1 WKH DQGVY YO GXEZO H\XWeNS D 8§ DMUDODQ | RWFW XUH GXUD LQWDFW Wi
WKH 7%, LV VWLOO FGREDEBBWIRE IRE BRGWLEIORIQH RU PRUH RI WKH
IROORZLQJ VI\IPSWRHRROXDUHGUYHVHRW FRIQIIXQHRY GRPAEO QHXURORJLFDO
VIPSWRPV KHDGDFKH RU QDXVHD

SUBISIBA Ul AInfuj ureig dijewnes ] 10y SSa20.1d UONeUIWLISSCRANIGeSIC aU} JO UOTen[eAs

'RUOG +HDOWIKG WUDXPDWLF EUDLQ LQMXU\ RDW,LQY IDR M PXWKDRMEO® HDMHIUUN\ WHRV

2UJDQL]DWLWRH KHDG ID®FS K\WHDQ® IRUFHV 2JSHO DGR DGHOWIHUEDWRRQ LQFOXGH L

&ROODERUDRQ®RU PRUH Rl WKH IROORZLQJ FRIQFRQIEQRXY GHVRURKQW PMWLRWYQH D RWV

&HQWHU 7D\OMYRUBSHRVWWUDXP B W IWKDRQ H \KIROXWRA UDEG/ RHQRWEHXURORJLFDO

RQ OLOG 7UDXRRWPBOLWLHYV VXHKLIXW HR MGG VIL@QVEREW DLCHDA. OHQJ VXUJHUN  LL

%UDLQ ,QMX®DVJRZ &RPD 6FDOH VERUH RI + RBUWHLIWHP XBRQHYUSHRVHOWRWKRYQ IRU
KHDOWK FDUH 7KHVH PDQLIHVWDWKRW®YVDRIFRK®R OP RWWP 8 8 WF B MW IGRMVWR GU
FDXVHG E\ RWKH P HQMWXIRLH R VRIOHW WHIDRRW EHMQ MXULHV  IDFLDO LQMXULHV RL

-
[EE
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$PHULFDQ $ SDWLHQW ZLWK RROIQQWXODXPY W LEBEUIR QY ZBRPOMAL FD 0.0\ HWG RPHG
&RQJIJUHVV RISK\VLRORJLFDO GLVUXSWLRQ RI EWHIN W REWMLRQWRM PEOD@QQRZVOYHG E\ DW
SHKDELOLWDWILRQSHULRG RI ORVV RI FRQVFLRXVQHVV

OHGLFLQH
$&50

LQWXEDWLRQ FDXVHG E\ RWKHU SN RED®PRD JH JEIENUEHBORDJLFBB[M\MEDD(QPJ
PHGLFDO FRQGLWLRQNMW RDWHXVH@NMXWBRH HUHEUDO L N

DQ\ ORVV RI PHPRRRHB UDHAYH@\WEM | BB A LRSWH QWY HU WK

DQ\ DOWHUDWLRQ LQ PHQWDO K \W D WHHDWQW KD VHLCP HG R V RAUKL-H R RAH.G HROWV
FRQIXVHG DQG

IRFDO QHXURORWLFEDORGWH PIDA LQRMWRVEWD X KIIBDQN WHKMVVHYHULW\ RI WKH LQM X
GRHV QRW H[FHHRWKRIIRROREZLIQQSNIFRKFN DWWOIRUPRY XWHV RU OHVYV
DIWHU PLQXWHV DQ LQLWLDO *OD\SRRZAV&RFPIDXBPOVAF DROHRLD QRW
JUHDWHU WKDQ KRXUV

suela18A Ul Ainfu) uresg onewnegT 10} SS820.1d Uoireulwlaag Aljigesiq ayi Jo uoirenjens
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5()(5(1&(6

$PHULFDQ $FDGHP\ RI $SndrR @ &/ilence-based guideline update: Evaluation and
management of concussion in sportK WWSV ZZZ DDQ FRP *XLGHOLQHV KRPH *X
DFFHVVHG $XJXVW
$3% $PHULFDQ 3V\FKLDWU Diagsostic Rriellsiatsticdt @aalof mental disorders,
fifth edition (DSM-5). $UOLQJWRQ 9% $PHULFDQ 3V\FKLDWULF $VVRFLDWL
%,$$ %UDLQ ,QMXU\ $VVRFL BWA &iqptRrev PBH defirftiDn
KWWSV ZzZZ ELDXVD RUJ SXEOLF DIDDRLGENR SSX\E @QH~Z DZPWJ B @ H\VOL W
DFFHVVHG $XJXVW
&'& &HQWHUV IRU 'LVHDVH &R Q WauRaiic brQranj8ry & dORcQséidnR Q
KWWSV ZZZ FGF JRY WUDXPDWLFEULDIDQMWVOMXU\ LQGH[ KWPO DF
'9%,& 'HIHQVH DQ® B®HQ HUNDXQUA %Sdréeird tbr traumatic brain injury in troops
returning from deployment in Afghistan and Iraq: Initial investigation of the usefulness of a short
screening tool for traumatic brain injury KWW SV GYELF GFRHHPARQQ QHWHDXPO WL F
LQMXU\ WURRSY UHWXUQLQJ GHSOR\PHRHV \DH GBKEQILAMWWD Q DQG LU
'9%, & Military acute concussion evaluation formK W W S V KHDOWK PLO 5HIHUHQFH
&HQWHU )RUPV 08 &( DFFHVVHG $XJXVW
+ROP / - ' &DVVLGO /DQG&D UVUARXIPWP\ RI WKH :+2 FROODERUDWLQJ
QHXURWUDXPD WDVN IRUFH R QouPriafReNdbibatiehDAaticheEUDL QL QM X U\

.D\ 7 ' ( +DUULQIWRQSGXGCHKHCEGVRY 6&LFKHWRIERKD & 'DKOEHUJ ' *HU
*RND 3 +DUOH\ UQ+LOMWKPNXKO DQG'HIDQOWERQ RI PLOG WUDX
EUDLQ Jo@mabotHead Trauma Rehabilitation +

ODOHF - ) $ : %UREYRQ f 7 )OD@PGWHNDU @ 1 'LHKO DQG 3

7KH OD\R FODVVLIIRAD W UBRJ PD WWRHFE HDaukn@ bf ReMrittdima
-+

OF&URU\ 3 : OHHXZLVVH - 'YRUDNJRJOHIXEW & %DROMKY '6& BV VL
(FKHPHQGLD 5 - &DVODWHOOBQ(OOHEBEHRIJHPQEHERHWVHQ 1
JHGGHUPDQQ 'HPRQWO &*X& NLHZLF] 6 /+HUHJULWRQ*. 0 -RKQVWRQ
.LVVLFN - .XWFKHU - - /HGG\ ' ODGDBEENV ® OP&GHIVL 3
OHHKDQ 6 1DJDKLUR - 3DWULFLRV$ 0630X®A\KN& DO 7.DW RBUF K@ HILG
3 ( 9RV &RQVHQVXV VWDWHPHQWKRQPROEIDVWIR@DQ FBRU

FRQFXVVLRQ LQ VSRUW KH @@ish puenadti e Spogs MRHIMER EHU *
1,+ 1DWLRQDO ,QVWL WTXavnkhtic IRaintitjudyirkation
KWWSV ZzZZ QFEXBRPHPGQ DHEBRYVIHG $XIXVW
9¢ 'HSDUWPHQW RI 9HW HRa¢tskest: Eodidd duidance for traumatic brain injury
(TBl) KWWS ZzZZ UVWHHCGRMXWHBMXVYDBW SGI DEFHVVHG $XJXVW

9% VA research on traumatic brain injury KWWSV ZZZ UHRSIDRMKVED BIRPY WWFFH V!
$XIXVW

Copyright National Academy of Sciences. All rights reserved.
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/7/LPHOLQH RI 'LVDELOLW\ DQG 9HWHUDAQ

7R HQFRXUDJH VHUYLFH LQ WKH BIT)RRWGBVY IR EE\PRKQW
GLVDEOHG VRO GUDQOW TVEKH Hl U W8 HYIBNRIQ J( 6 RORWQK V

7KH &RQWLQHQWDROHAMR OH QM VR BU\RAR BLHEW (BL VDEBOHG LQ WK
VHUYLFH ODQG JUDQWVY UDQJLQJ DURWY ZHUMRFRQVDEHH W & 3D
FRQWUDFW RI HQOLVWPHQW

7KH SRQWLQHQWDO &RQJUHVV SRIRPENBY XIDRONVNEDYHRXQWHOU
WKH ZDU

7KH &RQWLQHQWDO &RQJUHVV SBRPVVBIQCGKDRU SDPHOBY WRI AV k
DQG RUSKDQV RI RIILFHUV ZKR GRW LRQDOUYWR ML VLKLY IIRW VEK
RUSKDQV

‘DVKLQJWRQ DGGUHVVHV KLV RIILFEXQWVHDW QLH % B WU HQ FIHHZ < 1$
GHPDQGV IRU SDVW SD\ DQG SHQVLR® VW K 18 RRAR.PHRKWRD V&L R L
WKH QDWLRQYV RUUDWLYBIWHR® QMW IRXQGHG

&RQWURO RI PLODLGQWDOHVU B HQ VIURGWWRBI /GVHUMDKVIWRYHUQPHQW
6HUYLFH 3HQVLRQ /DZ SDVVHG PHDVUHPHHA GLVDELOLW\ C

)XOO SD\ IRU OLIH LV JUDQWH ® WK IVXQK G YRIQUFRIIUNVF HDUMG ¥ RC
KDG VHUYHG XQWLO WKH HQG RI WKH ZDU

*HQHUDO /DZ 3H@BIORHP 18 QMWEHFY IBFW SDVVHG

1IDWLRQDO +RPH IRU 'LVDEOHG 9RIRV)WMNMW ORDIGQHUY IIDFWOL
EUDQFKHV ZHUH FRQ&AVU X FWHE MPOWHLRQE MUY @EFRH ROWHJIDO O\
HVWDEOLVKHG

7KH *UDQG $UP\ RI WKH 5HSXEOLF IRUPHG
7KH $UUHDUV RI 3BHQVLRQ $FW SDVVHG

$FW Rl ODUFK SUHVXPSWLRQ RPIH\QRX QREWD BDO\D [B\W QWLLARH) FDI SHBQ
DOWKRXJK VRGE EGQUHNEXRMRXIDG

115
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\Y,

TRAUMATIC BRAIN INJURY IN VETERANS

'HSHQGHQW 3HQVLRQ $FW LV SDVVHG

7KH 9HWHUDQV RI )RUHLJQ :DUV V?DROPMHGRIWIOR WBDKN PRIQV HR
Rl WKH 6SDQLVK+$PHULFDQ :DU DQG WKH 3KLOLSSLQH ,QVXUL

:DU 5LVN , QV X UKIRQUHAH HM W KOHX WV XX DQ@FH BIROLAFLHQWR PHPEHL

DUPHG VHUYLFHVY D VWDQGDUG VFEHGAXOHE UG UWMLBHW LLOJ RAHHD
DYHUDJH LPSDLUPHQW

$ YRFDWLRQDO BHKDE LYLMW\DWMWDHROD@WYHG IRU YHW

$PHULFDQ /HILR@URX@EG G HQLB D Q) RISHHE P\WMPEE DV \

'LVDEOHG $PHULFDQ 9HWHUDQV IRUPHG

7KH 9HWHUDQV %XUHDX LV HVW DBEGUNHG W RQFMRR) R R ® L BIH/QHF
3UH VHUYLFH RFEGBDWGR® IWKHRIGE MVHDER 10Q DW LURDQV L Q J

&UHDWLRQ RI WKH 9HWHUDQV $GPLQLVWUDWLRQ

5HSHDO RI WKH SUH VHUYLFH FBYVYRQHUYDWXR §/ LLRQUIWLIW L&
ZLWK WKH FRQVXPHU SULFH LQGH]

&RQJUHVV SDVVHV OHIJLVODWLRWR RSUR Y3 GHQYUGIHRQW. BRIRG HIY
Rl WKH :RUOG :DU , ERQXYV

7KH FDWHJRU\ S\ WRWDOO\ GLVD¥ @QH®&KLNVHHWDD B OG MKMEL OR.WV Iy

6HUYLFH PHPEHUV LQMXUHG LQ WKWDELQHVR\I BEXOQWH IDWN 1 RDWI
SRWHQWLDO GUDIW

5DWLQJ VFKHGXOH LV UHYLVHG

B3UHVLGHQW 5RRVHYHOW VLJQV AW HRBHU Y LFFR-PPPHREIV\ S\HDRZMDX
WKH * , %LOO RI 5LJKWV 3XEOLF ADZHG XFDW LSRUR DIV&/H V VKIR@ F
RWKHU UHDGMXVWPHQW VHUYLFHVY WR YHWHUDQV
SHKDELOLWDWLRQ HIIRUWYV IRU EHDRMQRIQADIL @DXBLHVHG XRUX
‘DU ,, ZLWK WKH HIIRUWYV RI 'U +RZDRIGU.HKNBIHUL WDV B R QR I
DQG 'U +RZDUG 5XVN DQ $LU )RUFH HFIRORWY HOHDKR/ \G R P @ VWL
PHGLFLQH ZLWK LQMXUHG SLORWYV

+RZDUG 5XVN DQG 2PDU %UDGOH\ ZRURL®YRYWHRUN DROQ ] H5 XAWKNH
YUDQN .UXVHQ ZRUNHW R UGHPYHDR R WKHSSH WHE D BLIDULWDW LR Q

$PHULFDQ 3V\FKLDWULF $VVRF IRDQVR RigyHekiEandStatisticsl WKH LUV \
Manual for Mental DisordersDSM-I WKH YROXPH LWQARBXGMKHDERRWW UHOI
GLVRUGHU 3JURVV VWUHVV UHDFWLRQ °
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SHSRUW RI WK R BRIHAMLERHQ R/ \0 & WHHDMDMHGH Q H I L W V

6RFLDO 6HFXUIQWX UNVQEHL QVWHVIWDE DV EKHGLWR FHRODWHG 3L Q°
UHWLUHPHQW ~

9HWHUDQV %HQHILWV $FW RI
$00 ODZV FROUPHWILEHQHH UMY XSGDWHG

7KH 8QLWHG 6HWDBMM D @ Q WWRIONKXQWYHHNUH DD PR G ERIQFHNWY EHFR
LPSRUWDQW LQFHQWLYH IRU UHFUXLWPHQW

7KH FDELQHW OHYHO 9% LV HVWDEOLVKHG

$ SHULRG RI FRVW UHGXFWLRQ DFFHR¥XQWDEQDIRW\PPDQDYH R I
SURJUDPV LQ WUDXPDWLF EUDLQ IOQMX WD\ SHW L REHRDEUBZWB W
UHVHDUFK DQG SX\GK Q/FRH GEHDYWHHIER S UHDAE W MPUHH DXL FSHH@W QCHY/G
UHKDELOLWDWLRQ 7KH ODUJH QXIP ZHW R IL RQ,WOT LB CD ¥ MK PLQ
DIWHU KDV EHHQ D FDWDO\VWUMR HHQOSD.R® HDNRMHNVY RIDPQUAH \
WUHDWPHQW LQ HHXRENVOZMDWIR QALRY IR DL @/ VU WNA® J V

< I+

'60 7%, DQG LWV QHXURSV\FKLDW UKW IVHJ X & QDWHUWD FRQ \GLL
DQ LQMXU\ HYHQW DV 7%, DQG DWWWR EXWRQH RHKNURBRJIQLWL

9HWHUDQVY %HQHIXKWYREFEWHMV VSHBLDI@OVPRQWEORBRABNHUD Q
7%, ZKR DUH LQ QMM\GHRIGDIRE HD QG BX@ MW XOH HITHFWLYH

'"HFHPEHU 5XOH BeHdfdDRegiKiet & R @ VKN SHFLDO PRQWKO\
FRPSHQVDWLRQ IRU YHWHUDQV ZLWK UHVLGXDOV RI 7%,

'"HFHPEHU 5XOH SXEOLVKHG WR HFPMIQG 9PTXDGBMXGLFD
UHJXODWLRQ SHVURMOH®LQ@D UVRRIQMWGBH BR/Q R 8 FRN HOG VGILV DE L O L
H[FHSWLRQDO FRPSHQVDWLRQ FDVBVV FKH & X.OOOH HYCCDOX.D MH\R
DSSOLHG WR DQ LRFRGQOHEWB G GHVBEN® EWO L2ZWH QVWKRH H[FH S W L
XQXVXDO WKDW RWQ RD NHVH DISFSXCAIDWRIDUWDLIEQVIL ¥ B OH G X O

5()(5(1&(6

$GOHU - 3D\LQJ WKH SULFH RIYAD\WH BMQ W HIZQ &SWHENADHOWY K R $REA. IHF
1HZ <RUN &ROXPELD 8QLYHUVLW\

,20 ,QVWLWXWH RI| Rr8Bdompepdation and military service DVKLQJWRQ '& 7KH
IDWLRQDO $FDGHPLHV 3UHVV

6 SUL QJ% R Diaeghistory of traumatic brain injury treatment
KWWSV ZzZZ VSULQJHUSXE FRP Z QXDWLGJEHORD WRMXUL\WWBHD W
DFFHVVHG )HEUXDU\
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9% 'HSDUWPHQW RI 9HW Hitlel3g par$3, &ljutication, supplement 116
KWWSV ZZZ EHQHILWNE RV JRHJIVS5FIU ERRANFEHW HG GHE U XD U\
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‘%4 ,QLWLDO (YDOXDWLRQ RI 5SHVLGXDO
,QMXU\ |, 7%, 'LVDELOLW\

1DPH Rl 3DWLHQW 9HWHUDQ BBBBBBBBE SEEEsE S5t
<RXU SDWLHQW LVSDSSCH\S_IIDUVW\PHW\MI-HJLQJ-WVPQEB (RWSGILVDELOL
EHQHILWYV

9$ ZLOO FRQVLGHU WKH LQIRUPDWLRQUR XD S UFOMU\E HR R QY KWK UV
HYDOXDWLRQ LQ SURFHVVLQJ WKH 9HWHUDQYfV FODLP

6(&7,21 ,
'LDJQRVLYV
'RHVY WKH 9HWHUD QK& RZK K DH'YHH R UK R BVOD W Q PIXRID W%, HEBIUG X D O
RI D 7%,"
[] <HV [] 1R
I \HV VHOHFW R/GLYHRIPUOFEKBN DSSO\
[] TUDXPDWLF EUDLQ LQMXU\ 7%, , &' G RGHQ RB\BLB/B BEREBH!

[] 2WKHU GLDJQRVWHEXWDEGKDWR D¥MBEE SHFLI\ BBBBBB

2ZWKHU GLDJQRVLYV BBBBBBBBB
, &' FRGH BBBBBBBBB
'‘DWH RI GLDJQRVLY BBBBBBBBB

2ZWKHU GLDJQRVLYV BBBBBBBBB
, &' FRGH BBBBBBBBB
'‘DWH RI GLDJQRVLY BBBBBBBBB

2ZWKHU GLDJQRVLYV BBBBBBBBB
, &' FRGH BBBBBBBBB
'‘DWH RI GLDJQRVLY BBBBBBBBB

2ZWKHU GLDJQRVLYV BBBBBBBBB
, &' FRGH BBBBBBBBB
'‘DWH RI GLDJQRVLY BBBBBBBBBBBBBB

3XEOLVKHG E\ WKHEHWSWDWN 680 M KAVSFPVZXVFJ PLO 3RUWDOV &*
36& 36' GRFV 9%$ JOL MO PDWLRQ  RI GXOD,OVUSHEIEYHU
DFFHVVHG '"HFHPEHU

119
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, ] WKHUH DUH DG GWW D RQ®PHU ®&/IDOLIR R/IRHM/K H QUIHWWMWL XXVD QY DERY |
BEBBBBBBBBBBBB

OHGLFDO KLVWRU\

D 'HVFULEH WKHGKQRVWRUAH WQIFQ@QG HFHRXQYWH 7%, WRB YHWLGXDCQ
DWWULEXWDEOH WR 7%, EULHI VXPPDRRB B BEEEBEBEBEBBEBEBBEBEBBBBB

E :DV WKH 9HWHUDQ H[SRVHG WR DQ\ EODVWV"

L]

<HV [] 1R

, I \HV LQGLFDWH QXPEHU RI EODVWYV

[

[1 [0 [J ORUH WKDQ

'DWH RI ILUVW EODVW H[SRVXUH BBBBBBBBBBBBBBB
'‘DWH Rl ODVW EODVW H[SRVXUH BBBBBBBBBBBBBBB
+RZ PDQ\ EODVWWHQZRNHKVWERHUHRFN SNWHOMXGB\RZQ RU FL

]

[1 O O [ ORUH WKDQ

F 'RHV WKH 9HWHSO0ROVLYEGHOGH MAIELFD AR AW LIRXRWKH GLD
FRQGLWLRQ"

L]

<HV [] 1R
\HV OLVW R QORQWKRW HGP HGL MKW G LRDQ QERB/BIESB BR B BB B B |

(YLGHQFH UHYLHZ
:DV PHGLFDO HYLGHQUHYDMRELIOW EOQ WRRIRWKLY H[DPL

L]

L]

<HV [] 1R
\HV LQGLFDWH H& D&VHRIFBWUI R Y MWHRK M FHN[ IDFOL@ DMK DRVQ D S S C

9¢ FODLPV ILOH & ILOH
FKHFNHG GRFXPHQWWY @\LEKMWMHREZ WHRBDDIV & LD H QGFFO RE MG Q

EH DGGLWLRQDOO\ LQGLFDWHG

N [

9HWHUDQV +HD QRRKP$GRIEFQIOV WHBPRUGYHRBEGE W UHDWP HC
&LYLOLDQ PHGLFDO UHFRUGV

OLOLWDU\ VHUYLFH WUHDWPHQW UHFRUGYV

OLOLWDU\ WHRIQQRA® M FRUGV

OLOLWDU\ HQOLVWPHQW H[DPLQDWLRQ

OLOLWDU\ VHSDUDWLRQ H[DPLQDWLRQ

OLOLWDU\ SRI\OW GXSIO@RIPRQQDLUH

'HSDUWPHQW RUPHIHQWISDUDWLRQ GRFXPHQW
SUHYLRXWX GH¥DELRQWHWWHUYV

&RUUHVSRQGHQFH DQG QRQ PHGLFDO GRFXPHQWYV UHO
L QWHUYLHZV ZULWKQ AR U B QGIERBRIONIDH ZNRREQ WKH 9HWH L
EHIRUH DQG DIWHU PLOLWDU\ VHUYLFH

[] OHGLFDO HYLGHQFH EURXJKW WR H[DP E\ 9HWHUDQ

N
]

FKHFNHG GHVFULEH BBBBBBBBBBBBBBBBBBB
2WKHU GHVFULEH BBBBBBBBBBBBBBBBBBBBBBBBBBBBE
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6(&7,21 ,, $VVHVVPHMWLREPRURHWWYD QGOORVWKHY UHVLGX

127( )RU HDFK RI WKHBHROYWOYRALWYE4, UMPBDWEOBLERHPW DQG VXI
VIPSWRPV IDFHWV =% EHORZ VHOHSWHWHKRVW2Y (WIKQH 2H W MUKD
IXQFWLRQDO VWDWXYV

1IHXURSV\FKRORJ\L BHM GV MARWE ) B R D | FE bl PHEO HQWRRU B AFEXWRW H O
WKLY VHFWLRQ ,| Q MXH\R/S VOQR KKRIDVDEHEDD FFXKWIRWRB G UHIOHEW

9HWHUDQYV WXBQBQW WEMAKWVL QHSMIBRW UHTX

OHPRU\ DWWHQWWR® QF RQWFXOWILY H IXQFWLRQV

[] 1R FRPSODLQWYV RRII RLFBRUYUPHVOWH Q@ LRQ H{REEKWQWH D W
IXQFWLRQV
[] $ FRPSODLQW RI| PVO&XFHKPRWY \KOR LAORZE DIJ LIF AW Y HRIY D \
UHFDOOLQJ UHFHEWHPE® VU QY DODLPRIGIWR JQ FHEZ VD RTUX DLLQ G |
ZRUGV RU RIWHQ PLDASW B BDMQLR QW FHR B F X\@ WYUD WKIGRFQV LARU
ZLWKRXW REMHFWLYH HYLGHQFH RQ WHVWLQJ
[] 2EMHFWLYH HYLGHR®E RPOSWHYRMH QW HRO WP HRP® UF RQWH Q W
RU HIHFXWLYH IXQPOWRIRNY IXOFXMQARQQD LPSDLUPHQW
[] 2EMHFWLYH HYLGHREH RIDVMM H\PVE DQ I FRHVENWH R IWALHRFOR U \
FRQFHQWUDWLRQWR B QN HFEKWXLOAM L IEXD [ER) QFDROG HRIDAL K PP K Q
[] 2EMHFWLYH HYLGHGQFHRE MPH\DW UGBI\RW HRJ WPLHRPQR U \
FRQFHQWUDWLRQ RRQVHJHWFX®WY I 1R@DBHL PSIHL UXPGHRIW
.l WKH 9HWHUDQ KDR/SPR P$E QMWNQ R/IVPEHIPRRIQ F B QW DWILRQ R
H[HFXWLYH IXQEWLEQVHGWXFRDU\
BBEBBBBBBBBBBBBBEBBBBBBBEBBBBBBBBBBBBBBBBBBBBBBBB

-XGJPHQW
[] IRUPDO

[] OLOGO\ LPSDLUHG MXGJPHQW )RU FRRFPFSIOH[RRW X Q\ DXFOLY
WR LGHQWLI\ XQGK WRHDRICWHEQ KIEEGHHU FRQQIETXHQFHV
FKRLFHV D QG PDR@IDEOH GHFLVLRQ

[] ORGHUDWHO\ LPSDLUHG MXGJPHQW RYRWU RRRBOB|} RQ XK
LGHQWLI\ XQ G H U \KW DIGBW QD ZNH L YAHNRVQ\DHSTHUHVQNFBIQ GR W |
FKRLFHY DQG PDNHHPLVHRE R QO BEIR X XIO WD \Z LON KV WIOR-S G
GHFLVLRQV

[] ORGHUDWHO\ VH YX-EUIWPGE\QMP S)IRIWU H & HRL O RXW GO ID/AQR QD
RFFDVLRQDOO\ XQDEOH WR LGHQWLQD WG VIS VDV
FRQVHTXHQFHV RDRKRRFHWVIRD® POH GHFLVLRQ

[] 6HYHUHO\ LPSDLBHGMXG JPRIXQML QH/ IDRYGEV | DALXILOW\ XIQD
LGHQWLI\ XQGH UKW DIBW D@D INHLYHNRVQX\DHETHXUHVQNFBIQY GR W |
FKRLFHVY DQG PDNHHPLVHRY R DROE 6 HIEAHB/OHHU KIQDHE O H W R
DSSURSULDWH FOQWWHKLDQVKIRW FROQ GHY MRR B YRRUL ®1 XGRIMI A
VLWXDWLRQV RU DFWLYLWLHYV

I WKH 9HWHUDQ K BI\Q WP SSTHWH.G. X GIPPREB ¥ XBBPBRB BB BB B
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6RFLDO LQWHUDFWLRQ

[] 6RELDO LQWRXWAVQHROO® DESURSULDWH

[] 6RFLDO LQWFDWFRQRMOLM. @BSSURSULDWH

[] 6RELDO LQWHUDFWLRQ LV IUHTXHQWO\ LQDSSURSULDW
[] 6RFLDO LQWHQDSWURSQULDWH PRVW RU DOO RI WKH WL
I WKH 9HWHUDQWV R/@ EVDQRIVD W RHK\NE B Y PV LLESHS UERUSLUHL DWX P

2ULHQWDWLRQ

[] $0zZD\V RULHQWHE® MW R SEBNRRQG VLWXDWLRQ

[] 2FFDVLRQDOO\ GLVWHHHIRYWH ® WSHRQY NS REOHUH RQ WW D W L
RULHQWDWLRQ

[] 2FFDVLRQDOO\ GLVRKHHIRXH D WRHFE RS RITHUHV RQ. WW D W L
RULHQWDWLRQ RWRIR®ID [B\LYHREW HQIWRHIE HQWDWLRQ

[] 2IWHQ GLVRULHQMW IRG WHRHW R R LR DWPEFAAWSOBAM VROW X D W
RULHQWDWLRQ

[] &RQVLVWHQWO\ GLFRUHHRIWWHGCH WRXW ERY BWERY SODFH
VLWXDWLRQ RI RULHQWDWLRQ

] WKH 9HWHUD QR UY HIQRVWH B OZR \YHQ § RUQ WX DRVHL RS0 DERHHV AU L

VXPPDU\ BBBBBBB

ORWRU DFWLYLRWRWARWRQ®WEBRWRU\ VA\VWHP

[] ORWRU DFWLYLW\ QRUPDO

[] ORWRU DFWLYLWRLW RIR WPLLPGH PRXW MLLPGIY\ G&/OHR IWRG D5 U
LQDELOLW\ WR SN DIRDEQHLH P RRMRA H FVRIUPLDAOL R R WRHKIV
IXQFWLRQ

[] ORWRU DFWLYLWDVW® IRUGDA\VGKH PR B HUD WEUDJRIZLQJ G X

[] ORWRU DFWLYWLGMH FRIRHDHHIBWGEIXOH WR DSUD[LD

[] ORWRU DFWLBHWFUMBYHGH®XH WR DSUD[LD

I WKH 9HWHUDQ KIRWIRQ\ DEW RYULAD\OXPHP\DAU L EBIB EERJB B |

9LVXDO VSDWLDO RULHQWDWLRQ

[] IRUPDO

[] OLOGO\ LPSDLUHG 2FFDVLRQDOO\LIHW V KDRN B/L LIQ FXX0 WV
UHDGLQJ PDSV R UWIRFODR Z VQD EGOLHGWR DEHH/ DIV\K\FIKV DAL Y BI6
JOREDO SRVLWLRQLQJ V\VWHP

[] ORGHUDWHO\ LPSBWYHGR 3 WRIDM® YQIRU RROQGGLIITLFXOW\
UHDGLQJ PDSV |ROQYR DIQYE X G HFOL A IPXDDWQ P LDVDY V
GHYLFHV VXFK DV *36 JOREDO SRVLWLRQLQJ V\VWHP

[] ORGHUDWHO\ VHYHUHO\ LPSDLUHGKQGMQIDRXWD H D HQWIR
DVVLVWLYH GHYLFHV VXFK DV *36 JOREDO SRVLWLRQL(

[] BHYHUHO\ LPSDLEB®GE WR\VERIX¥®DRU QINVPHKRDQDERG\GSH\U
H[DPLQHU LGHQWIRYV WKLIR QHGDWHYFM RE WHEZRWGELIRUUILQ
ZD\ IURP RQH URRP WR DQRWKHU LQ D IDPLOLDU HQYLU

I WKH 9HWHUDQ OmDVVSSWILDE R Y M R WICHY IWVRX@ PG UV F WBLBEB B
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6 XEMHFWLYH V\PSWRPYV

[] 1R VXEMHFWLYH V\PSWRPV

[] 6XEMHFWLYH V\PSWRMWU M K BW IR KYRBAD hD FVQIA WX HH/QR |
OLYLQJ RU ZRUN IDPLO\ RU RWKHUWHAORVEQ RORFERY\
KHDGDFKHV PLOG DQ[LHW\

[] 7KUHH RU PRUH VREMWKDW YA ©@ GRCE\RLENV HIQNAW Ul XPLHADKN D
DFWLYLWLHV RIZ&DNO\ DDALYQ\QR U RAM R BV KLER'V K[ D P ODH V
ILQGLQJV WKDW PL DKW HE® RIHHRS DA RROMWBIQON GQ]]LQF
PLOG WR PRGHUDQIHWVKKHD GO RKXNQ WHON VYRR G LIV\ KX B HURX
K\SHUVHQVLWLYLW\ WR OLJKW

[] 7KUHH RU PRUH VXEWHKBWLNRGHE B WRKPXRQNV H.QIHW H XPLH
DFWLYLWLHV RIZEDNO\ DDALYQ\QR U RAM R BV KLGR'V K[ D P ODH V
ILQGLQJV WKDW P L DKW HE® RIHHRS DUNWEQWWLUB EPD LW\
RU GRXEOH YLVLRQQXMBGEWFEHYVLRENXGXULQJ PRVW

I WKH 9HWHUDQ RB W RKE MGIHFWALWYLE M\ ERBBIB B/ XPP DU\

IHXUREHKDYLRUDO HIIHFWV

127( ([DPSOHV RI QH XUIRENKD R LR SHIDEQDQWGE HL ALSMIAWL Y L W\
XQSUHGLFWDELOLW\ ODFN RI PRWLY DWIRHV WLHRUE DEH O OLUH V!
ODFN Rl HPSDWK\ BRR GRUGHRRS HUPEWOR @ QIGQL® B PLIELKDG DZDUH
GLVDELOLW\ $Q\ FRD\WKHMIHH HUIRIFE WHQ LIDIGW KW R IKHWHIWE DO DQG
DJJUHVVLRQ DUHPGQRINHONWMR XD LR SDEQWRIQY ZRWNBSQDRQG VRF
LQWHUDEWLRQ WKDQ VRPH RI WKH RWKHU HIIHFWV

[] 1R QHXUREHKDYLRUDO HIIHFWYV

[] 2Q0H RU PRUH Q H XIWHFERHK IVKIDRW B® KR WNIS@OW A H | HQ W HZU DM
RU VRFLDO LQWHUDFWLRQ

[] 2QH RU PRUH QHXMHRW N KK D R/URFOF 1B LLRVKD DRON NLRAVCHAHI H |
LOQWHUDFWLRQVL\RROF LW ERWK EBRWPGR QRW SUHFOXGH W

[] 20H RU PRUH QHXHRWN KWK D RUINGIZXNWMR VZRUNQWBIRHHUH
LOQWHUDFWLRQVL\RROF LW ERWK EBRWPGR QRW SUHFOXGH W

[] 2QH RU PRUH QHXHRWN KDK D R/UID@OWHIKIGIH  ZU WKORE s U H
LQWHUDFWLRQR®RRUDBERWXWRIQ PRW /VGR QD R O \WIKDINX LRJ F
VXSHUYLVLRQ IRU VDIHW\ RI VHOI RU RWKHUV

, I/ WKH 9HWHUDQ KDRUDQ\ HJ HKRIW/R\E HEOBRYFEDWEH BEB BB B

&RPPXQLFDWLRQ

[] $EOH WR FRPPXQLFDWHWW NG RINHX OEEHA Z X QS & B WLIRQH T
WR FRPSUHKHQG VSRNHQ DQG ZULWWHQ ODQJXDJH

[] &RPSUHKHQVLRQ RU H[SUHVVLRQ RURBRINK WRN HHQ VDU
LV RQO\ RFFDVLRQDOO\ LPSDLUHG &DQ FRPPXQLFDWH

[] ,QDELOLW\ WR FRPPXQLFDWH HLWRBXDBEHV KR NHRWED @ R
WKDQ RFFDVLRQ® DO E RW VKN W WKEDG RUS RIRRHIOR G B QU XD .
ZULWWHQ ODQJXDJH RU ERWK PR WKH OVKDIQWRHF BALIPRIQ 3
JHQHUDOO\ FRPPXQLFDWH FRPSOH[ LGHDV

Copyright National Academy of Sciences. All rights reserved.



Evaluation of the Disability Determination Process for Traumatic Brain Injury in Veterans
124 TRAUMATIC BRAIN INJURY IN VETERANS

[] . QDELOLW\ WR FRPPXQLFDWH HLWRBXDBEHV KRR NHRWED QW
KDOI RI WKH WLPKHEXMP B RRUDWR RAPGDIPK KR EHY IRNW W
ODQJXDJH RU ERRVIKW RMW \@HDH & XWAD @R WO DO 0HROIN VRIQHJI H V
RU RWKHU DOWHRB®@PWQIYFDRMR RV RE GHEW RLFR® R M Q VF D W

[] &RPSOHWH LQDE EOQMW MLRVERRPK\QVSRWNWEG @ DOQDIXDH HZ
ERWK RU WR FRPSUBKH QBUYSRWHD D@D .ED HR W FE R
FRPPXQLFDWH EDVLF QHHGYV

I WKH 9HWH UDRQFIRP DROL PEWH BA R UHBDRPS K WOGH § SIRINQ .

GHVFULEMXEPDH\ BBBBBBBBBBBBBBBBBBBBBBBBBBB

&RQVFLRXVQHVV

[] IRUPDO

[] 3BHUVLVWHQW RQW HIURDG/ ¥ WDW H/ R KD IV Y L) & MPCDVOLON H
UHVSRQVLYH VWDWH FRPD

,| FKHFNHG GHWFDWHHRD GFWBNVHAGRYOMQHVYY EULHI VXPP

6(&7,21 ,,,

SHVLGXDOV

'RHV WKH 9HWHUD QVKDHN H/\IPG@W\RPE/MRIBY DED G HRQOUWWOQ B X SRORJLFI
FRQGLWLRQV RU BBWLG R DD Y% WWXIKRHDRNWIPK HWDRQHWHQLHUHYV

[] <HV [] 1R
1 \HV FKHFN DOO WKDW DSSO\

[] ORWRU G\VIXQFWLRQ

1l FKHFNHG $/62 FRP SRHWWH RS B5LIQHRUX WKW LIRQHMALYE M
VSLQDO DUHD
BHQVRU\ G\VIXQFWLRQ
FKHENHG $H\&@ H PESOR SOLRW B HULYSE EXIHOWILHRW QD L U H
+HDULQJ ORVV DQG RU WLQQLWXV
FKHENHG $/62 FFOREMHWRWVDY DQG 7DQQHWXV 4XHVWLRQ
9LVXDO LPSDLUPHQW
FKHFEFNHG $/62 FRRSOMMHVWLRQQDLUH
$OWHUDWLRQ RI VHQVH RI VPHOO RU WDVWH
FKHENHG $/62 FRWV RO HBWEVIH/RI 6P HO/QV DRGQDILMUWH 4 X
6HL]XUHYV
FKHEFNHG $/62 FIRRSBGHWHRD GHU 4XHVWLRQQDLUH
*DLW FRRUGLQDWLRQ DQG EDODQFH
FKHENHG $H\@ H PSSO RSB QMW H UK HRW RQBWH @ JDLW D
EDODQFH GLVAVEYEDQFHX AAWXFLRQQDL U H

[] 6SHHFK LQFOXGLQJ DSKDVLD DQG G\VDUWKULD

| FKHENHG $/6DS8PBOBIMDIWH 4XHVWLRQQDLUH
[] 1THXURJHQLF EODGGHU
|
[]

—[]

—[]

—[]

—[]

—[]

— [

FKHEFNHG $/62 FR®SIOMHMWHH *HIRSWRXUHQDU\ 4XHVWLRQQI
1HXURJHQLF ERZHO
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FKHFEFNHG $HWH PBSORSULDWH ,QWHVWLQHV 4XHVWLR
&UDQLDO QHUYH G\VIXQFWLRQ

FKHFNHG $/62 FIR@ISIM WHULY KW 4XHVWLRQQDLUH

6NLQ GLVRUGHUV

FKHFNHG $/62 FIRP PQHWRIUDEENUY 4XHVWLRQQDLUH
(QGRFULQH G\VIXQFWLRQ

FKHFNHG $/62 FREBOHMGFHDRRRQGLWLRQV 4XHVWLRQQDL
(UHFWLOH G\VIXQFWLRQ

FKHFNHG $/62 FRPSOHWH ODOH 5HSQRIGKFWLYH &RQGL
+HDGDFKHV LQUEDXGH KHDGDFKHV

FKHFNHG $/6D FRIMSXDHWH 4XHVWLRQQDLUH
OHQLHUHYV GLVHDVH

FKHFNHG $/62QFMRSORQ@GLWLRQV 4XHVWLRQQDLUH
OHQWDO GLVRUG KWL RIQDFD XEHIKQDYHRRDO RU FRJQLWLYH
FKHFNHG $/62 FRPSWORWEHOUNQRUD®7H 4XHVWLRQQDLU
2WKHU GHVFULEH BBBBBBBBBBBBBBBBBB

FKHFNHG $/6D58PBOUIMDMWH 4XHVWLRQQDLUH

[]

[

[]

[

[]

-0

[

2WKHU SHUWLQHQYW S KRLLIFD OF RLRSILIW IDRMQ\R QWML JER/QD QG R U
VIPSWRPV

D 'RHV WKH 9HWH UDWXKDLHDDQR WV RIMRHVRE LDV FRHDODLWLRQV |
WUHDWPHQW RI DQ\LFROYGE&HWLBDYRMVWHIFWLRQ DER

[] <HV [] 1R

, I \HV DUH DQ\ RIXNDKBQGF RUVXIVYWRWDOKW mRWHDVRWIOKW O UH
JUHDWHU WKPQ VVYVXRDHH GFKHV "

[] <HV [] 1R

| \HV DOVR FRPSESVO 4WHVWLRQQDLUH
E 'RHV WKH 9HWHUB8 WKWDLYHHDOGA K KINRHEDL FIDWALIRQIW FRQGLW
DQG RU V\PSWRPV"

[] <HV [] 1R

,l \HV GHVFULEH EULHI VXPPDU\ BBBBBBBBBBBBBBBBBE

'LDIQRVWLF WHVWLQJ

127( ,1 GLDIJQRVWDM N HE WV K H \WPHIIN DO ~-MA FRKIHG SHQMHU D Q TV |
UHVLGXDOV UHSHDW WHVWLQJ LV QRW UHTXLUHG

D +DV QHXURSV\FKRORJLFDO WHVWLQJ EHHQ SHUIRUPHG"
[] <HV [] 1R
] \HV SURYLGH GDWH BBBBBBBBBBBBBBBBBBBBBBBBB
5SHVXOWY BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
E +DYH GLDJQRVWLRU RIVKIQU & WXEIMREMHE SH R FRGRHG "
[] <HV [] 1R
I \HV FKHFN DOO WKDW DSSO\

[] ODJQHWLF UHVRQDQFH LPDJLQJ 05,
'‘DWH BBBBBBBBBBB G5HVXOWV BBBBBBBBBBBBBB

Copyright National Academy of Sciences. All rights reserved.



Evaluation of the Disability Determination Process for Traumatic Brain Injury in Veterans
126 TRAUMATIC BRAIN INJURY IN VETERANS

[] &RPSXWHG WRPRJUDSK\ &7
'DDWH BBBBBBBBBBB 5HVXOWYV BBBBBBBBBBBBBB
((*
'DWH BBBBBBBBBBB 5HVXOWYV BBBBBBBBBBBBBB
[] 2WKHU GHVFULEH
'DWH BBBBBBBBBBB 5HVXOWYV BBBBBBBBBBBBBB
F +DV ODERWIWVERHHQQNFHHVWRUPHG"

[] <HV [] 1R
1 \HV VSHFLDWWH\WER2BBBBBBBB G5HBEEBWY BBBBBBBBBE

G $UH WKHUH DQWRGLKIHWD R Y WQLEI VRE\WH MOQABL QI V D QG

[] <HV [] 1R
, Il \HV SURYLGH WRBHGRKIUWHWWH HIBSQCXB AU XOWBEB ERBBBB

)XQFWLRQDO LPSDFW

'R DQ\ RI WKH 9HWHUDQfV UHVLGXYXDGFRQIGAL WURQRY DGWNXUL ELX
KHU DELOLW\ WR ZRUN™"

[] <HV [] 1R

,/ \HV GHVFULEH LRSDFNVWVRUBDRKKVELIHRD\G ODVWEREEWDEO}
WUDXPDWLF EUDQQ RQMXRU PRURIYHGCRBSOGBBEBBBBBBMB

S5HPDUNV LI DQ\
BBBBBEBBBBBEBBBBBBBBBBBBBBBBBBBBBEBBBBBBEBBBBBBBBBBBB

SK\VLFLDQ VLIJQDWXUH BBBBBBBBBBBBBBBWB B BB BBBBBBH
S3K\WVLFLDQ SULQWHG QDPH BBBBBBBBBBBBBBBBBBBBBBBBBBE
OHGLFDO OLFHQVH BBBBIBBABEFRBBBBG G UBIB/B/B BBEBHBHEEEHEHE B B
SKRQH BBBBBBBBBBBBBBBBBBBBBBBB )D[ BBBBBBBBBBBB

127( 7KH 9% PD\ UH TXHY \W HDGA.G DW LIRQ IIRQUWPD ®/G RWQLRQB O XHIDP L
LI QHFHVVDU\ WR FRI?SIOHHZAVRI WWKKHH FVEBMWIHRI® Q IV DSSOL
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T D 6FKHGXOH RI 5DWLQJV21HXURORJ
&RQYXOVLYH 'LVRUGHUYV

‘LWK WKH H[FHSWLRQW\ QRR\WPHE K 8 LIRIDDEDR L QX IGIL Y HIHW L G X
EH UDWHG IURP  SHIQMH QY SWRR S RSMURMH @R RIKFHRMPRU VHQ\
PHQWDO IXQFWLR QO @R{W\EKRW HN FHRELEIHN\WHD W URSDUWLDO OfF
RQH RU PRUH H[WUHPLWLHV VSHHRRGLZWXWEDBDPEVH Y PRSIDLD
WUHPRUV YLVFHUDMWF D QLHHYVWO\DLUBRWYRN WR 8 LIS SURY HP RI Wi
‘LWK SDUWLDO ORVV RI XVH RI RQR R PR OH L R/QW P U WVWH VE
ZLWK WKH PLOG PRGHWRPSB HWHHY SHDHIDIDOVQ M URMHSH UL S

1RWH ,W LV UHTXPNXH GJ DRAUWUSIXHGKIDJB. XDERNVWLF FRGHYV

WKDW WKHUH BHVD®XB O W D' HQDHRORHK®I DRV BM W1 UHVLG.
FDSDEOH RI REMRIGWIL HH KHHWDLG DAEWAL JGELJQDWV VP XVW EH DSS
WKH EDVLV Rl WKH G LDXBDRMEW UHEFRBISAIEXWBE ZKEQ FRQVLV
WKH GLVHDVH D Q G UQEWWPIREHH OW RUHFQ/R KGBWWE DWHID VW RV R1 H[F
LPSRUWDQFH WKDW E¥HYQ IUWWH GIWHVE HVE G WP DQHP XV VLJIQH G
GLDJQRVWLF FRGHW YRW HO/LO 8 % DDWE B QVELFR O LWRI GVKIHQ ARG HV LG
GLDJQRVHYV

SHVLGXDOV RI 7TUDXPDWLF %UDLQ ,QMXU\ 7%

7KHUH DUH WKUHHI PQEW LIRWH IV K IRW TR\ DLOHY K O WHI SRR | R X C
HITHFWV RQ IXQFWLRQLQJ FRJQLW IHJH HHIVL BKWHWUFRBPRQ LQ
HPRWLRQDO EHKDYLRLMBIORD Q& H\KHVQBEDRQRP B\ WHTXLUH HYL

&RJQLWLYH LPSDLUPHQW LV GHILQHGRIV BWRHDVIHEQP D
HIHFXWLYH IXQF\WL R\ RWMWHKHIEQBHWWRQY D UWMBHBRBGOR] LQIRUF
SURFHVVLQJ SODQQRLRULWUJDXL]VEGOREREPWROLYQLRJI MXGJF
GHFLVLRQ PDNLQ O GV BRI WHOLEH MWW\ QW ZKHQJIWXHD BWHRQRW SU
1RW DOO RI WKHVPDE WM. QI1X6 WM ARG DO YHWKQFRJIJQLWLYH
DQG VRPH IXQFWLR® \P RDM E/H{ DH ILHHF QM HWV B DYOH RWLIQHEUW LG XD OV
PD\ IOXFWXDWHR@DHWHRUGWHY\ (¥ DO XDIMH AR X\Y GHH W KH W
3(YDOXDWLRQ Rl &RJQLWLYH ,PSDLUPRQ@W \BRIBUZWKH & 6BVVG!

BSXEOLVKHG E\ WKHHWSLDWN 168 MD KMVAVSENQHALWWVWUPD ERRNMP DVS DFFHVVH
'"HFHPEHU

127
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6XEMHFWLYH V\PSWRP W RV EHD W KRH RWR RUD WHI\GEZHL IV K
FRJQLWLYH LPSDWHDHQR RBUVRX\KFHAELNBHOF WY BB XD WSHWANRP V W K D\
UHVLGXDOV RI 7% ,KHKHBWH D RW RIRIARMQQW L X EGRE8 WKH VXE|
VIPSWRPV IDFHW LQ WKH WDEOH W DWORMHGEWYDQX 2WKRIQ BH¥E
7%, 1IRW 2WKHUZLVH &ODVVLILHG ~ +RZANYLIGX DDOHBIDWID \IF H30L\ VA
GLDJQRVLV WKDVG BXE)\GEH HDYDROMX ORVHGAKD DYRF/W UMD ER IS KK HD G D
OHQLHUHYV GLVH\IDJERMDVLLW K BWA® SRUYRPXE MUIDFWKLHYU W K D G
3(YDOXDWLRQ Rl &RJQLWLYH ,PSDLUPRQ@W \BRIBUZWKH & 6BVVG !
WDEOH

(YDOXDWH HPRWLRQDO EHKDYLRUD OOGI\ RIXQFWIL® IV XFHIH/
GLVRUGHUV ZKHQ RWKNURI DV PH G WID\W KGR UG IR GHIDQQR VLV
GLVRUGHU HYDOXDWH HPRWLR QD OHEH IODLYQ RAUKDHD WD FE W R L/ WX
3(YDOXDWLRQ RI &RJQLWLYH ,PSDLUPR®W \WRISUZWYKH & 6BVNG!

(YDOXDWH SK\VLPOULRARAGEOG®L G\ \Q KW LRRMORZY B G ®IQV W
DQ DSSURSULDW HP& WRID BY\G LFHER/ERM F GX GIXQFBRR® RI WKH
DQG IDFH YLVXDO LPSDLUPHQW KHDQVIYRDORFNMD® 6 QGEL V@MW
JDLW FRRUGLQDWLRQ DQG EDODQRPHQSBRWQR O VG LM SLHHXFKWD €
DSKDVLD DQG UHQDBWH &DAWRWICH UDH XY RIMA U A EIOFDBERBZHO  F |
QHUYH G\VIXQFWLRQW ®&YWRDRPLR QG DIYG AHMDLERRAU L Q H

7KH SUHFHGLQJ GKYW. RD QV BN VXRIFFRIPFEEQ \G\R B0 @ BW VIVQ E O
UHVLGXDOV RI 7%,W)RUVWHVE GOHRIHY WK B/QDKI[HD RIHERW MR Q  H Y |
WKH PRVW DSSUR $RIGIHV K'Y ® IODXIDVR I RMEIIFKD ARG LWY RRQJ DV W
VLIQV DQG VI\PSWRPV DUH QRW XVH® MRR) VR YEREURP PRQH X\WXKE
WKH HYDOXDWLRQV IRU HDFK VHSDIMLRWHIMW. D YHG ERQIGE VRIGF
s3(YDOXDWLRQ RI &RJQLWLYH ,PSDLURPR®VW \WRISUZWKH B 6BVNVG !
WDEOH ZLOO EH FRQDM GRIQ HRBUWK NRMYEXH FRDHGVL W LRAPELQLQ
RWKHU GLVDELOLW\ HYDOXDWLRQV

&RQVLGHU WKH QRAO® KRU RFSRHFH Q ODE\OLHRRY IRV URFK KUKV
DQ H[WUHPLW\ FHSDADPO QWQVRUHEWK® H BNGI XRE WILREQD QG D
LQFOXGLQJ IRU KWRIMHGEW RR QG IJGREH UV DIL@F LHGNYQLW RVOFPP MQ W G )
FRJQLWLYH LPSDLUPHQW EHLQJ KRXVHERXQG HWF

(YDOXDWLRQ RI &RIIMQW LDQIG, BSEMHFWLYH 6\PSWRPV

7KH WDEOH W LW O&RS @(UWDIOVXD WLSFDQ BRRMIQGX D QB RWEKHMULR
2WKHUZLVH &ODVVLLPS®UROIWD LIS WWRRE 720, LWHIBW. PSDLU
VXEMHFWLYH V\PSWRIPWH UW DS URY 06BN ORURHDPRODBAW DV D
UDQJLQJ IURP WRHODWGE HD KLIWKIWWHSHOMO BDEPOHG *WRWL
QRW HYHU\ IDFHWRK MW YHYUWLUN \O H K H DSFRHQW FIRRX WOIHR'S/IOH GRHV
SURYLGH IRU DQ LRWEHHWP VW& D/QQBNFRVEED \RO LPSDLUHG FRQVFLF
ZRXOG EH WRWDOQ\ G LD D E G HY.F HEOWR MNODOO XIDMWW R B DHYHO RI
IRU RQH RU PRUH IDWFHYW\D O, X MW HVEAIGMWAM R WRDY®! U IDO/O SHUFH Q\
EDVHG RQ WKH OH YIHFRH W DAWVK HR & DRI@MN W SHUFHMUFHQW
DQG SHUFHQW )RU H[DPSOH DMVLUIQ WKHSHURHYW B¥D (
HYDOXDWLRQ IRU DQ\ IDFHW

1RWH 7KHUH PD\ EH DQ RYHUODS RI PD QM H & WV HRIQW KH
WDEOH WLWOHG (WO KD,WERQUPIHORXD® QG RWKH U 1RW 2 WK H U?
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&ODVVLILHG  ZLWK B OFQRIPIRYBLDGNR R Q WHRA LR B VOKHKW BARVLFDO G
WKDW FDQ EH V HISD ¥ Q @/ 0 \DI)RMIXHUYGLORIQ RDWH Y FRRGIQRW D
WKDQ RQH HYDOXDWLRQ EDVHG R QQAKHV WIDRMHL R Q § LR H VWWZ B WRLLF
FRQGLWLRQV FDQRBRIWEHE FD WD U GVX Q GBI HKDPRKHIDYWHU VHW
GLDJQRVWLF F U LEMMUALB UD DD\REZWV\IDH @ W CR | XFOFHWLIRID. QP S XH W
FRQGLWLRQV +RZHWMDWLR®YXH BBHFIOND UDQY DHBIDIMEDWH HY |
HDFK FRQGLWLRQ

1RWH 6\PSWRPV OLVWH G HUMWH[DR G CIERDBIMW DLEOW KD UH R Q C
H[DPSOHV DQG DUH QRW V\PSWRPV DWR/D\WQPDDEDHENLGE EDW H R @/

1RWH 3*,QVWUXPHQWDO DFWLYLWLHV RRVEOH 0 \WKDQ Q/HOU F
WKDW DUH QHHGHGLINRLR I QEGXSHK QGPPRSIRQ SUKBRUBMRRN DQG
FKRUHV VKRSSLQJ DWQDBVNOHEIPUQ CRRAHREHMYV LREOHAHGLFDWLR
XVLQJ D WHOHBRW QWL WKHYH UWKGE EW LR PHAN RW GDLO\ OLYLQJ
UHIHUV WR EDVIQFUNOHVDEDWBEQGHWRWULYKRADYL@D BHVRWW R
EHG RU D FKMUUWREB G RVYOHW

1RWH 7KH WHUPV *PLOG ~ *PRGHUDWH °~ DQIEU:V® YPHUELFDW
UHFRUGV UHIHURMQRRD F® D VB GIH AMWWHRW LPGIRRHLWWRI X U\ UDWK F
FXUUHQW OHYHO RIFIXR¥WLR DD W .ERDMERHYVDYRVY DOMVLIQHG )
GLDJQRVWLF FRGH

1RWH $ YHWHUDQ ZKRY% ,UHYWH GHODAMOH/GRX®GHUDD YHUVLRQ
GLDJQRVWLF FRGEHIRUHQAWREWU TXHVW PBYUHZ XQGHU GLTC
FRGH LUUHVSHRWLVYRURK ZY HOLMPEQ 8 GWALIQFW Z\RKH ODVW |
ZLOO UHYLHZ WK DO WHWBHW DQ.JY W GG/ BVEKEHU PH QY H ZIK® WB\ EH H
KLJKHU GLVDELOGWD JQRVMWLF XREHIE U U HYUHZXSPMW XDQW WR
ZLOO EH WUHDWBG LDQ/F D HIDDH® URBVML@H WRIW FIXQULSRIVWYKH HIIH]
DQ LQFUHDVHG UDWIHYXDZDR GWGFEVWEO YQR! EDKRZHYHU WKH D2
HIITHFWLYH EHIRUH 2FW R/KHIUS X US R LDV RVIKG HIW HHFRALIQY H GD W H
LQFUHDVHG UDWLQJ DZDUGHG DV BOHVXOW RI VXFK IS LFIZE

7$%/( ( (YDOXDWLRQ Rl &RJQLWLYH ,PSDLUPR@YW\WRBUZWKHU
&ODVVLILHG

J)DFHWV Rl &RJQLWLYH

,PSDLUPHQW DQG 2WKHU

S5HVLGXDOV RI 7THeY, HIQR R |

2ZWKHUZLVH &ODPAIDLUPEQW &ULWHULD

OHPRU\ DWWHQWLRQ 1R FRPSODLQWYVYV RI LPSDLUPHQW RI PHPRU\
FRQFHQWUDWLRQ H[HFR@ENEGWUDWLRQ RU H[HFXWLYH IXQFWLRQ\
IXQFWLRQV

$ FRPSODLQW RI PLOG ORVV RI PHPRU\ VXFI
IROORZLQJ D FRQYHUVDWLRQ UHFDOOLQJ Ul
UHPHPEHULQJ QDPHV Rl QHZ DFTXDLQWDQFH
RIWHQ PLVSODFLQJ LWHPV DWWHQWLRQ FF
IXQFWLRQV EXW ZLWKRXW REMHEWLYH HYLG

2EMHFWLYH HYLGHQFH RQ WHVWLQJ RI PLO
DWWHQWLRQ FR[GFKGMYBWXE&BWRRIB/ UHV XC
IXQFWLRQDO LPSDLUPHQW
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)DEHWV Rl &RJQLWLYH

,PSDLUPHQW DQG 2WKHU

5HVLGXDOV RI /M4, HIR W/

2WKHUZLVH &OPWSDLWLUREQW &ULWHULD

2EMHFWLYH HYLGHQFH RQ WHVWLQJ RI PRG
PHPRU\ DWWHQWLRRU FRDFXMDMYUHDIMOQRE® L R Q
LQ PRGHUDWH IXQFWLRQDO LPSDLUPHQW

7RWDO 2EMHFWLYH HYLGHQFH RPHPRVUWLQJ RI
DWWHQWLRQ FR[GFKGMYBWXEBWRROYH HV XC
IXQFWLRQDO LPSDLUPHQW

-XGIJPHQW 1RUPDO

OLOGO\ LPSDLUHG MXGJPHQW )RU FRPSOH]J |
RFFDVLRQDOO\ XQREGHUWR/DGBQWQIG ZHLJK
DOWHUQDWLY HVR XQHETHHQ¥FBIYCRWRIBREFHYV D
UHDVRQDEOH GHFLVLRQ

ORGHUDWHO\RRQWLYRG MRBIOH[ RU XQIDPL
GHFLVLRQV XVXDOO\ XQDEOH WR HGHQWLI\
DOWHUQDWLYHVR XWOHETHHHVOFBIYGRWEKIBREFHY D
UHDVRQDEOH GHFLVLRQ DOWKRXJK KDV OLW
GHFLVLRQV

ORGHUDWHO\PLHPGW L YRIG RMRFSIOH[ RU XQIDPL
GHFLVLRQV XVXDOO\ XQDEOH WR HGHQWLI\
DOWHUQDWLYHVR XQHETHNHQFBIYCRWRIBREFHY D
UHDVRQDEOH GHFLVLRQ DOWKRXJK KDV OLW
GHFLVLRQV

7RWDO BHYHUHO\ LPSDLUHG MXGJPHQW )RU HY
GHFLVLRQV XVXDOO\ XQDEOH WR HGHQWLI\
DOWHUQDWLYHVR XQHTHNHAFHYCRWRIBREFHY D
UHDVRQDEOH GHFLVLRQ )RU H[DPSOH XQDE
DSSURSULDWH FORWHDR®YKHRUFRQWGUNZILRQV R
WR DYRLG GDQJHURXV VLWXDWLRQV RU DFW

6RFLDO LQWHUDEWLRQ UDFWLR@GRNLDRXWBHVOH O\ DSSURSULD
6RFLDO LQRFHFDMEWQRQQAWLQDSSURSULDWH
BRFLDO LQWHURPHQWR®Q LZDSSURSULDWH
BRFLDO L QW HIRCSFUNL DRVH LRRVMBE DOO RI Wi

2ULHQWDWLRQ $OZHDUV RQY LWOQRHH GSDREH DQG VLWX

2FFDVLRQDOORGHVRIUWHKQ WRDGWADRVERAWY S
SODFH VLWXDWLRQ RI RULHQWDWLRQ

2FFDVLRQDOO\ GLVRULHQWHG QWRVWEZIR RI W
SODFH VLWXDWLRQ RI RULHQWDOBWERQ RU RI
RI RULHQWDWLRQ

2IWHQ GLVRULHQWHG WR WZRRY MRPH RI V
SODFH VLWXDWLRQ RI RULHQWDWLRQ
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&RQVLVWHR WAR GRY RRIUSHRMMMEK H IR XU
SHUVRQ WLPHWISO@ FRI FUWEKQWDWLRQ

ORWRU DFWLYLW\ ZLWBRWRU DFWLYLW\ QRUPDO
LQWDFW PRWRU DQG VHQVRU\

VA\VWHP

7TRWDO

9LVXDO VSDWLDO RUL

7TRWDO

6 XEMHFWLYH V\PSWRP

Copyright National

ORWRU DFWLYLW\ QRUPDO PRVWWI WKH WL
WLPHVY GXH WR DSUD[LD LQDELOLW\ WR SHU
PRWRU DFWLYLWLHY GHVSLWH QRUPDO PRW

ORWRU DFWLYHW®VHEGCORGOL IGHE PRGWRDWH VG
DSUDI[LD

ORWRU DFWLYLW\ PRGHUDWHO\ GHFUHDVHG
ORWRU DFWLYLW\ VHYHUHO\ GHFUHDVH!

HQWDWLRQ 1RUPDO

OLOGO\ LPSDLUHG 2FFDVLRQDOO\ JHWV OR
VXUURXQGLQJV KDV GLIILFXOW\ UGBGLQJ PL
,V DEOH WR XVH UXFKVDWLY3H GHOYREB® SRVLW
VA\VWHP

ORGHUDWHO\ LPSDLUHG 8VXDOO\ JHWV ORV\
VXUURXQGLQJV KDV GLIILFXOW\ UHDGLQJ P
DQG MXGJLQJ GLYWODWFNVEQY BVUVAK WLYH Gt
DV *36 JOREDO SRVLWLRQLQJ V\VWHP

ORGHUDWHO\ VHYHUHO\ LPSDLUHG *HWYV O}
VXUURXQGLQJV XQ B E®HY WHRH X WHX DR DLW Y3L6Y .
SRVLWLRQLQJ VA\VWHP

BHYHUHO\ LPSDLUHG 0D\ EHGXQDEOH WF
SDUWV ZKHQ DVNHG E\ WKH H[DPLQHW LGHQ
VSDFH Rl WZR GLIIHUHQW REMHFWR RU ILQG
DQRWKHU LQ D IDPLOLDU HQYLURQPHQW

Y% H V\PSWRMAWM WKW KY 5 RVERZR U § WIHYVY MW X
DFWLYLWLHV RI GDLO\ OLYLQJ RU ZRUN IDP
UHODWLRQVKLSV ([DPSOHV DUH PLOG RU RI
DQ[LHW\

7KUHH RU PRUH VXEMHFWLYH VWKWRPV WK
ZRUN LQVWUXPHQWDO DFWLYLWLRWY RI GDLC
RWKHU FORVH UHODWLRQVKLSV (DHPGOHV R
DW WKLY OHYHO RI LPSDLUPHQWPDLOH; LQWHL
WR PRGHUDWH KHDGDFKHV WLQQLWXV IUHT
K\SHUVHQVLWLYLW\ WR VRXQG K\SHUVHQVL)\

7TKUHH RU PRUHWRKEW MRVDMWY 1P R/GHPIE IDWK1 O\ L
ZRUN LQVWUXPHQWDO DFWLYLWLRWY RI GDLOC
RWKHU FORVH UHODWLRQVKLSV (DHP@GOHV R
DW WKLY OHYHO RI LPSDLUPHQW DUH PDUNF
GRXEOH YLVLRQ KHDGDFKHV UHTXNULQJ UH)
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J)DFHWV RI &RJQLWLYH
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,PSDLUPHQW DQG 2WKHU
5HVLGXDOV RI /M4, HIR W/
2WKHUZLVH &OPWSDLWLUREQW &ULWHULD

IHXUREHKDYLRUDO HIITHFWWRUH QHXURAEHRKDW GIROQHRMHEQWHU [ H |

&RPPXQLFDWLRQ

7TRWDO

&RQVFLRXVQHVYV

ZRUNSODFH LOQWHUDFWLRQ RU VRFLDO LQWH
QHXUREHKDYLRUDO HIIHFWV DUH LUULWDEL
XQSUHGLFWDELOLW\ ODFN RI PRWWODWLRQ
DJJUHVVLRQ EHOOLJHUHQFH DSDWK\ ODFN
ODFN RI FRRSHUDWLRQ LQIOH[LELOLW\ DQG
GLVDELOLW\ $Q\ RI WKHVH HIITHFWV PD\ UDQ
DOWKRXJK YHUEDOUBQYG LRQVILFD @ DNHHO\ WR
VHULRXY LPSDFW RQ ZRUNSODFH LQWHUDFW
WKDQ VRPH RI WKH RWKHU HIITHFWYV

2QH RU PRUH QHXUREHKDYLRUDOHHHHFWYV \
ZLWK ZRUNSOD F HL DQW.HUWDHWLRQLARR¥R U ERV
SUHFOXGH WKHP

2Q0H RU PRUH QHXUREHKDYLRUBOHHZ LHNFRV V
ZRUNSODFH LQWHUBDEFEWHWOR Y RRUDEER WK EXW
SUHFOXGH WKHP

2Q0H RU PRUH Q HXIHAFERAWK YKIDRMWDQWHUIHUH .
SUHFOXGH ZRUNSODLPH LQWHWDAFWLERE \WRRJFE
GD\V RU WKDW RFFDVLRQDOO\ UHITRUUH VXSt
RWKHUV

$EOH WR FRPPXQL¥DWWH H [ SWSHRWNH. G |
FRPPXQLFDWLRQ DQG WR FRPSUHKHQG VSR
ODQJXDJH

&RPSUHKHQVLRQ RUERMK HRNHRYKRU VSRNH
RU ZULWWHQ ODQJXDJH LV RQO\ RFFDVLRQD
FRPPXQLFDWH FRPSOH[ LGHDV

,QDELOLW\ WR FR ER X/BRMNHANHODLQUKIDUH  ZU L\
ODQJXDJH RU ERWK PRUH WKDQ RFREVLRQE
WLPH RU WR FRPODRAKEKRQIHVIENWQYHQ ODQJ:
ERWK PRUH WKDQ RFFDVLRQDOO\GEXW OHVV
JHQHUDOO\ FRPPXQLFDWH FRPSOH[ LGHDYV

,QDELOLW\ WR FR FER X/BIRADH\H O-DLQVUKKIDUH  Z U L\
ODQJXDJH RU ERWK DW OHDVW WROHRI WKF
RU WR FRPSUHKHQG X SRMWE ®DQOYIXDHH RU
OHDVW KDOI Rl WKH WLPH EXW QRWUHYO RI \
RU RWKHU DOWHUQDWLYH PRGHV RI FRPPXQI
FRPPXQLFDWH EDVLF QHHGYV

&RPSOHRRAPKQDED®HVN WROHNI B VSRNH(
ZULWWHQ ODQJXDERPRUHEKRIWE VRIRWHQ ODQ.
ZULWWHQ ODQJXDIJWRRFRERX\KLFOQWDHE EBVLF C

7TRWDO 3HUVLVWW QWXIF\KDEDWV i H-ON\DWVD
PLQLPDOO\ UHVSRQVLYH VWDWH FRPD
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&DVH '"HILQLWLRQV RI TUDXPDWLF %

2UJDQL]DWLRQ <HDU O0LOG ORGHUDWH
$PHULFDOQ *&6 =+ DQG D PLXBLPXP 1%
&RQJUHVV RI Rl RI WKH IROORZLQJ DQ\
5HKDELOLWDW LRRQ DQ\ DPQHVLD
OHGLFLQH DOWHUDWLRQ LQ PHQWDO VWDWXYV
HJ GD]JHG GLVRULHQWHG RU
FRQIXVHG RU IRFDO

QHXURORJLF GHILFLWV PD\ RU
PD\ QRW EH WUDQVLHQW

$PHULFDQ *UDGH QR /2& W®DQVLHQW 1$
$FDGHP\ RI FRQIXVLRQ V\PSWRPV H J
1HXURORJ\ KHDGDFKHV DQG GL]]JLQHVV DQG

PHQWDO VWDWXV FKDQJHV H J
EHIXGGOHPHQW LQDELOLW\ WR
IRFXV DWWHQWLRQ RU SRVW
WUDXPDWLF DPQHVLD UHVROYH LQ
OHVV WKDQ PLQXWHYV

*UDGH QR /2& WUDQVLHQW
FRQIXVLRQ V\PSWRPV RU

PHQWDO VWDWXV FKDQJHV ODVW
PRUH WKDQ PLQXWHYV

*UDGH /2& VHFRQGV RU

PLOQXWHYV
$PHULFDQ 'LDIJQRVLV IJXLGHGSE\ 1%
OHGLFDO VWDQGDUGL]HG V\PSWRPV
6RFLHW\ IRU FKHFNOLVW FRJQLWLYH WRROV
6SRUWYV EDODQFH WHVWYV DQG IXUWKHU
OHGLFLQH QHXURORJLF SK\VLFDO

HIDPLQDWLRQ DQG SUHYLRXYV
PHGLFDO KLVWRU\

&HQWHUV IRU 1RUPDO LPDJLQJ IVJ/REPDO RU DEQRUMRN®DLEIRIWQJ

'LVHDVH PLOQXWHV 37$% KRKUVPLQ WR KREWRUPDO

&RQWURO DQG*&6 EHVW VFRUH ZT®WKL®D\ GD\V/2& 6

SUHYHQWLRQ KRXUV * $,6 KHBDWW X FRUH ZLWKRQUV KRXKUV
+ $,6 KHDG GD\V *&6

EHVW VFRUH

133

Copyright National Academy of Sciences. All rights reserved.



Evaluation of the Disability Determination Process for Traumatic Brain Injury in Veterans

134 TRAUMATIC BRAIN INJURY IN VETERANS

2UJDQL]DWLRQ <HDU O0LOG ORGHUDWH
ZLWKLQ
KRXUV %

'HSDUWPHQW
'"HIHQVH
'HSDUWPHQW
9HWHUDQV
$1IDLUV

Diagnostic
and Statistical
Manual of
Mental
Disorders,
Fifth Edition

$,6 KHDG =

R1&6 EHVW DYDLOPDE®OHEWNVRUBYIDQODEOGHEWHAMRNWUH LQ
ILUVW KRXUV HUDVWG KREKUYV DYDOQGDEQH VFRL
RU PRUH RI WKH IROCPRRALHQ R WKH IRQORUZVQJ

/2& " PLQXWHV /287$PLOXWHV+ KRXLUW *
» KRXUV RU DOWHSDWKRRUMZ BQG/RRH RU
PHQWDO VWDWXV ” IKRWHUDWLRQ LRRBH QW VXN WD W
I KRXUV IROORZLQJ

/28& e

KRXUV

37%$ « GD\V

RU

DOWHUDWLRQ LQ
PHQWDO VWDWX\
I KRXUV

BHYHULW\ UDWLQJQFBRWHWIHDYHUH 79% HHQS DKILYRR X V

LQFOXGH ORVV RIWKHUH LV EUDLQ FRQWHKYE@R Q

FRQVFLRXVQHVV BQWWUDFG®DQLDO KHPRUUKDJH RU

GLVRULHQWDWLR G HD@BWRFOWVKQURMM XU\ WKHUH PD)

DW LQLWLDO DVVHEWBBGWWER®DO QHXURFRJIQLWLY!

VFRUH GHILFLWV VXFK DV DSKDVLD
QHJOHFW DQG FRQVWUXFWLRQDO
G\VSUDI[LD

, QWHUQDWLRQBORUW UHODWHG FlIRQFXVVLRQ LV D1$
&RQIHUHQFH RWUDXPDWLF EUDLQ LQMXU\
&RQFXVVLRQ LDQGXFHG E\ ELRPHFKDQLFDO

6SRUW

IRUFHV &OLQLFDO GHILQLWLRQ FDQ
LQFOXGH

FDXVHG HLWKHU E\ D GLUHFW
EORZ WR WKH KHDG IDFH QHFN
RU HOVHZKHUH RQ WKH ERG\
ZLWK DQ LPSXOVLYH IRUFH
WUDQVPLWWHG WR WKH KHDG

WV\SLFDOO\ UHVXOWV LQ WKH
UDSLG RQVHW RI VKRUW OLYHG
LPSDLUPHQW RI QHXURORJLFDO
IXQFWLRQ WKDW UHVROYHV
VSRQWDQHRXVO\ +RZHYHU LQ
VRPH FDVHV VLJQV DQG
VIPSWRPV HYROYH RYHU D
QXPEHU RI PLQXWHV WR KRXUYV

PD\ UHVXOW LQ
QHXURSDWKRORJLFDO FKDQJHV
EXW WKH DFXWH FOLQLFDO VLJQV
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2UJDQL]DWLRQ <HDU OLOG ORGHUDWH

DQRG VI\IPSWRPV ODUJHO\ UHIOHFW
D IXQFWLRQDO GLVWXUEDQFH
UDWKHU WKDQ D VWUXFWXUDO LQMXU\
DQRG DV VXFK QR DEQRUPDOLW\
LV VHHQ RQ VWDQGDUG VWUXFWXUDO
QHXURLPDJILQJ VWXGLHYV

UHVXOWY LQ D UDQJH RI
FOLQLFDO VLIJQV DQG V\PSWRPV
WKDW PD\ RU PD\ QRW LQYROYH
ORVV RI FRQVFLRXVQHVYV
5HVROXWLRQ RI WKH FOLQLFDO DQG
FRIQLWLYH IHDWXUHV W\SLFDOO\
IROORZV D VHTXHQWLDO FRXUVH
+RZHYHU LQ VRPH FDVHYV
VIPSWRPV PD\ EH SURORQJHG

OD\R SBUREDEOH P7%, LTHROMPLRWBW PRGHUDHHAHV BYHYHR XV
&ODVVLILFDWLRRUH RI WKH RO O/R« LIQ JRFUH. W H WIKIHF RROXXPPRZA. Q J
6\VWHP DSSO\ ORVV RI FRQPWFEBKVERAW GHDWK GXH WR WKI

LV PRPHQWDU\ WR7%,PO®R¥WHM FRQVFLRXVQHVV RI
DQG 37$ GRHV QRW P[WKMWEY RU PRUH SRVW
EH\RQG KRXUV WUWDKIRDWLF DPQHVLD RI
LQGLYLGXDO VXVWBKXQ@VY RU PRUH ZRUVW
GHSUHVVHG EDVIODWJRD ®RPBIBBEDOH VFRUH
VNXOO IUDFWXUHLQXWIRPHLQWEBRW KRXUV

WKHQ WKH 7%, LV X@WOB®WLQYDOLGDWHG E\ IDFWRU
SUREDEOH P7%, 3RAVKLPOH QWR[LFDWLRQ

LI RQH RU PRUH RYM&KMHWLRQ V\VWHPLF VKRFN
IROORZLQJ VIPSWRBVHYUKBHQFH RI KHPDWRPD
SUHVHQW EOXUUWBQWXVRRQ SHQHWUDWLQJ 7%,
FRQIXVLRQ GD]H&XHPRPWXDIW EUDLQ VWHP

IRFDO QHXURORJLF@PMXW\P SWRPV

KHDGDFKH RU QDXVHD

1IDWLRQDO $ SHUVRQ ZLWK DR PHOUN RO VZLWK D >FRIGIHSDNWH. RXV
,QVWLWXWH RIUHPDLQ FRQVFLRXAHRMHURDY%, PD\ VRRQ@ XPIQH H
1HXURORJLFDCH[SHULHQFH D ORVEBPAH VIPSWRPV EXW PD\
'LVRUGHUV DQERQVFLRXVQHVV IROVIR IIKEZYH D KHDGDFKH WKDW
6WURNH VHFRQGV RU PLQXMWMW ZRWKWHW RU GRHV QRW JR
VIPSWRPV RI P7% ,DZDEOMBSHDWHG YRPLWLQJ RU
KHDGDFKH FRQIXQDRK@HD FRQYXOVLRQV RU
OLJKWKHDGHGQHWHLEXUHQHDY LQDELOLW\ WR
EOXUUHG YLVLRQ RADWHQHGRRHAMOHHS GLODWLRQ
ULQJLQJ LQ WKH HRDIRQHERG WRWWIEXSLOV Rl WKH
LQ WKH PRXWK IDMHYXW @®XYUUHG VSHHFK
OHWKDUJ\ D FKD@HDNQHAOHRB QXPEQHVYV LQ WKH
SDWWHUQV EHKDM[WUBPLRW WRRGRVV RI
FKDQJHV DQG WURREOGLDIDWLRQ DQG LQFUHDVHG
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2UJDQL]DWLRQ <HDU OLOG ORGHUDWH

PHPRU\ FRQFHQWRPWKXKROQRQ UHVWOHVVQHVV RU
DWWHQWLRQ RU WEKLWNWQROQ
‘RUOG +HDOWK*&6 + DIWHU PEQXWHYV 1%
2UJDQL]DWLRQSRVWLQMXU\ RU ODWHU DQG RQH RU
PRUH RI WKH IROORZLQ]J
FRQIXVLRQ RU GLVRULHQWDWLRQ
/2& > PLQXWHYV
37% KRXUV WUDQVLHQW
QHXURORJLF DEQRUPDOLWLHYV
IRFDO VLJQV RU VHL]XUH RU
LQWUDFUDQLDO OHVLRQ QRW
UHTXLULQJ VXUJHU\

127( $,6 S$SEEUHYLDWBAHE 6GERYH\ 66& *CFIRWIHRZ/ZKPODRVV RI

FRQVFLRXVQHVV P7%, PLOG WUDXPLWDEGEUDYQL@MVBEOH 323$ QRR
DPQHVLD 7%, WUDXPDWLF EUDLQ LQMXU\
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0% &( OLOLWDU\N $FXWH &RQFXVVLRQ
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J)DFW 6KHHW &RGLQJ *XLGDQFH IRU 7ULC

+HDOWK ,QIRUPDWLRQ BB @D JIORRQMD MLFW DQG $QDO\!

,03257%$17 127( 7KLV )DFW 6K HHMértatib@uROMssNicationtdf R |
Diseases, Tenth Revision, &' FRGHYV HIIHFWLYH 2FWREHU $// 35
9(56,216 2) 7+,6 )$&7 6+((7 $5( 5(6&,1"'("

%$&.*5281' 7KH 9HWHUDQV +BWQR/@E $9GBL GDWWIY@HRIGL WAR WK |
DELOLW\ WR XQ L TEKSROUW W GRQ WMLDYXPO\E EP6 % UDWY FRPGLWLRQV
VIQGURPH DQG V\PSWRPV UHVXOW L QUXIQRR® LRXQF K LKV Y¥HUBLIHIW
'"HIHQVH '2' KDYH FKDBPSHPORS® MW R R UW , DFFRFGH\D WVHROR F D S W
UHIOHFW 7%, DQG LWV HIIHFWV

&2',1* 7+( ,1,7,%/ (1&2817(AKH ,&' &0 ERGBIVQRZ SURYLGH WKF
VSHFLILFLW\ RI LQLWLDO VXEVHWXHHQMY MXQUG KW XHYBEKB G\DK KW/ F
FKDUDFWHU RI $ ZQWQ IE W KMHGUMRBWWAEHRN H/ MKM IRDWALKKH LQMXL
RI ZKHQ WKH LQMIXD® W R RIX L5\OMFHRVUWHHYGH U@ QVR R @BWKY RU HYF
EXW WKH SDWLHQW HIDW PE KDY\H UR Y RMKBAKDN. QWIKKHU I SUMAY IWLPH WK
6((1 IRUWKH LQMNUHGLWKRHRQYLHLDO WUHDWPHQW

$Q LQLWLDO HQFRXQW HVUKE RH Y VIR LIPHVHMBK®! B\DMOFHK FOLQLF
SDUWLFXODU 7% DG HQKRYQ G W QMMEWI MQHPGE DWK MW ISBWLHQW |
PHGLFDO SURIHVVLBEBDIDURWHWYK R 7VBRR§ B/EDBIFHQNKH® L1 LW F
VHYHUDO ZHHNV PRICRVUKWRXW KHDHWOHIBGGWRRQDO HQFRXQWHU\V
SDWLHQW LV UHFWPYIQW DV VB HQMBHDQ LWKBIO, & XLGHOLQHYV |
&RGLQJ DQG 5HSRUW HQW BW L R QFMXODBRIFAUKIDUIND WIKHGH & FR X Q W
WKH LQLWLDOKB®F8HMQW HRXROIWW QM X U\

JRU , &' &0 WKH D &SHKRBWD BWHU WLIO ¢ EGIHDW B HL @ GV DWKH W K
HQFRXQWHU

€ $ LQLWLDO HQFRX®XWOH WIKGOSHDNY XNEML. YN W FHDMWRIQQW IRU
FRQGLWLRQ
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€ ' VXEVHTXHQW HQFREQR/W B CE R OQEWHIEND I | WHIW WHKHH SPHG D
WUHDWPHQW RI WKHYERQ GILRXMRLA B FOLUMLIRRY GKKH J WKH K|
UHFRYHU\ SKDVH

€ 6 VHTXHOD ZLOO BH POMICR [RWU WIRPWHD M DWAH FD VWK 16 IFURHOFGA. W L

,QLWLDO (QFHRMBDWHQY L Virst e VR D WEKHDFLOLW)\ IRU PHPRU\ S
ZHOO DV DQ\ DGGLIKHRDHD & K SRXMLMEWYILYHUW BHDYWRHQW ™ '»
KLVWRU\ WKH S UDEMML WRE& QUKUH GEHDWHRI FRJ HIS-RWAW DIQKIYW W K H U F
RI FRQVFLRXVQHVEXOHAY KD QY R IPRYVRSHRWIYVRAB ([SOEODVW
LV QR HYLGHQFH N@ONKHJDAWRUG ARUKH O KW IX®I KBS QHYHU
WUHDWPHQW IR U RKKIH FQRROZG\E DMQRIQERERAHP \E DW ZRUN 7KH SUD
VHOHFWV WKH FRGIHWH 768/68HFR V. 12 &/ K HABZRDIWFK RORAQHRY RI PL
RU OHVV LQLWLDOS$HQPRRXW WH FRE RY,\WKRVM U2BHPB DQG Z
RSHUDWLRQV LQYRIOPAORYH MSHORWLKR@RRIPY B LGHDUWFSHUVRQQH C
< $

,&' QRZ FRGHV EDVRIEBVRORARQW\RY FI2W KW ILRHMRUNH, Q RUGH L
WKH PRVW DFEXUDWH DQG DSSURS @LPXWHNVORHO/HHIDU B\ FRVOLVQH L
DQ /2& GXH WR WKIEXQMXURQ REG WHKEWDN LR G FEFRHP\H QRW FOH
WKH /2& WKHQ XQVSRBMEHRXV®Y B WHBBM\DW HE i) HFIRIGHGR \RXU +t
,QIRUPDWLRQ ODQDJHPHQW &RGLQJ 'HSDUWPHQW IRU IXUWKH

)2//2: 83 &$5( 6XEVHBKARWOD (QRREYWHXHQW HQFRXQWHU G
ZLOO EH XVHG IRU MEHR X QW HUWYWD KDM UBIDRHRN OW RFWIKH FRQ
UHFHLYLQJ URXWILRXQHG E VU R Q RAJX W IKBIF RAKHHUK ESIKOIVG) RQG VHT X
HITHFW GHVLJQDWRLR 6 RP.S0L EBIVWWRGG WMKHDRW \BUHHFREYG L W L R C
JRU IROORZ XS Y HFMWW G RWHE DAD M LERHNO/D WA, G WWKRH DV SRIBHW R P FR C
EHVW UHSUHVHQWY WKH SDWLHQWYVKAHILGID FRHP SIOPVLRORD R\
DUH FRGHG IROORZW®G B\DWHIHHDISHAIRE BBBIHR 7 KIHVT XLOO EH W
7%, LOQOMXU\ FRGHK EWB UDKEMW N H YRH QYR NHFWKH QQ FOXGH DQ\
VHTXHODH RI WKG DQ WXEKVIKEEKLAWL RAFAXIWBW WRH RQVHW
LQMXU\ 7KH ([WHURQDEL GDWVHN R OVARRQHHG QWREH DGGHG ZlI
VHYHQWK FKDUDFWHU RI 6

7KH SDLULQJ RI WK Q&P %WRPOBRGIHH RPIHRW $KRW KDIW WIRBW R P\
FDQ EH FDXVDOO\ DQG XQLTXHO\ DV\DRoF \DRVW & HZ DW KXTPR WHQ G
FODVVLILFDWLRQ RI 7%,

5(+$%,/,7$7,2)RU 7%, SDWLHQW S DAKIRHQMFRUYRIBWS BQY L WEW U
ILUVW HQWHUHGSGUBRYRIVRV WK HVEE RQRISUL B WIHF K RMIGHL. UH K D E
VHUYLFH LV EHLQJ SWRIORUPFIZO K BINGEWM WHW K HLG® WKHQ WKF
7%, FRGH ZLWK WEM NH YR Q WKUF ¥ B ENH TR(WH @ WRHIQEFRTQHD D 6

6 RU 6 7KH ([WRIUQRDUWE ROEXWHVWOH ZLOBRDOVR QHHG WR
ZLWK D VHYHQWK FKDUDFWHU RI 6
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86( RI = & 22 ( 3HUVRQDO KLWWREWURL @ WUQXPEIW RDYV GHY
LQGLFDWH WKDW WBSWHHE IDRXY A B\, LRPFIDFRAH F=X U U H BRGFDILMH QR W
LQ FROQMXQFWLRQ ZARNKH W KDOVIXWM M WM IGHERHFQ GHR LRWKHU FRGF
DYDLODEOH WRRUNIDHFW RUPDKO\ WKKVHG WRRGHQWLI\ D S
KLVWRU\ Rl LQMXUD FIRQKLR P HE VEKIRI\YRNVDQ $OIOLQMVY HYHQ |
SUHVHQW LV LP RROUWRDDW P K\ PDRABWILPWM QR VRIS G HRIIHG U

7%, 6&5((1,1&RGH = VKRXOG EH XVHG LI 7%, 2KHWHKHHUL. RU R
QRW WKH VFUHHQL®,) GVDIRWRMUVYFRGH QWRNXBG [(RRUND SRVLWL
VLQFH D SRVLWLWHQRAW YDGHARWHS B %% G GRDQRRNVYVRGH FDQ
HQWHUHG IRU WKIF K Q\FRRK GWBILUQBWLXKLY PDGH

([DPSOHV RI ,&' &0 RRCGOGIO\738BVRFLDWHG ZLWK 7%,

$FXWH ,QMXULHV

6HULHV &RGH '"HVFULSWLRQ

[l JUDFWXUHYV RI YDXOW RI VNXOOQRIHWXSEHHV Bl QFHRH@QWHUFB
JUDFWXUHV RI EDVH RI VNXOOAWRKXAKHMWXRWLILWY DQ
&RQFXVVLRQ2UHTXLUHY WZR GLJLWY DQG D VHYHQWK FKEL
7TUDXPDWLF FHUHEUDO HGHPD2UK FXIDUMHDM-WHR GLIJLWYV DQ
'LIIXVH WUDXPDWLF EUDLQ LOQWXYHOMWKXEKBVDFXARHGLILW
JRFDO WUDXPDWLF EUDLQ LQMWXWBWGHD XMHYHQWMK IF&O UWER

&RQWXVLRQ DQG ODFHUDWLRQ QRG LW UR YDROH G HEWX BPPQE TOX
FKDUDFWHU

6 &ERQWXVLRQ DQG ODFHUDWLRQ GRUWALHRIQWD PHG IHH. WX P DX Y |
FKDUDFWHU

6 &ERQWXVLRQ DQG ODFHUDWLRQ RV PHQUBEGKWLRQDVOHGLIILN
VHYHQWK FKDUDFWHU

6 8QVSHFLILHA Q @WW\D FUN QLB UHTWILRIGNODGLDGWE DQG D Vi
FKDUDFWHU

(o2l >R el e) ) BN e) NN o))

IDWH (IITHFW &RGHV RU 6HTXHOD

6HULHY &RGH 'HVFULSWLRQ

6 'LIIXVH WUDXPDWLF EUDLQ LQWXYWHQMWIKXEKEVD¥FXRHG LRI % V
6 JRFDO WUDXPDWLF QUDLQ LQMAXD\Q@GHD M HWMWWQWE P&DUWEW
6 [ 8QVSHFLILHAQNUWWUWD FUD QARBC U HWILRGNMODQLDGW DQG D VH

FKDUDFWHU RI 6
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6\PSWRPV ,QYROYLQJ (PRWLRQDO 6WDWH

&' &RGH 6\PSWRP

5 IHUYRXVQHVV

5 ,UULWDELOLW\ DQG DQJHU

5 ,PSXOVLYHQHVV

5 (PRWLRQDO ODELOLW\

5 'HPRUDOL]DWLRQ DQG DSDWK\

5 2WKHU VLJQV DQG V\PSWRPV LQYROYLQJ HPRWLRQDO V
6\PSWRPV ,QYROYLQJ &RJQLWLYH )XQFWLRQ DQG $

,&'  &RGH 6\PSWRP

5 $WWHQWLRQ DQG FRQFHQWUDWLRQ GHILFLW

5 &RIJQLWLYH FRPPXQLFDWLRQ GHILFLW

5 9LVXRVSDWLDO GHILFLW

5 3V\FKRPRWRU GHILFLW

5 JURQWDO OREH DQG H[HFXWLYH IXQFWLRQ GHILFLW

5 2WKHU VLJQV RDQBROPEYRPRJIQQW LD/AD UXHIGFWWIMR QV D

1RWH OHPRU\ GHILFLWYVY ZLOO EH FRGHG DV 5

S3K\VLFDO (IIHFWV Rl 7%,

,&'  &RGH '"HVFULSWLRQ

* 3RVWWUDXPDWLF KHDGDFKH XQVSHFLILHG LQWUDFWEL
* 3RVWWUDXPDWLF KHDGDFKH XQVSHFLILHG QRW LQWU
* &KURQLF SRVWWUDXPDWLF KHDGDFKH XQVSHFLILHG L
* &KURQLF SRVWWIKBIX XMW SHKIHMBEO®RW LQWUDF

5 'L]IJLQHVV

5 /IRVV Rl VPHOO DQRVPLD

5 2WKHU GLVWXUEDQFH RI VPHOO DQG WDVWH

5 JOXHQF\ GLYWURBEVY FARWBVLILHG HOVHZKHUH

5 6OXUUHG VSHHFK

5 3RVWWUDXPDWLF VHL]XUHV
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14

9

5HYLHZ DOO H[LVWLQJ GR
WKDW IURP RXWVLGH VRX
SUHYLRXV 7%, FRGH KDV
&ODULI\ WKH SDWLHQW(fV
DQVZHULQJ WKH EHORZ T

FXPHQW D W LY HLUQ PO XRS5 L T4 |
UFHV WR HQVXUH WKDW D
DRW EHHQ DVVLJQHG
GRFXPHQWHG V\PSWRPV E\
XHVWLRQV

'XUDW LY WKH VI\PSWRP |
ZHHNV RU PRQWKV" +DV

RQO\ LQWHUPLWWHQWO\"
ZKHQ WKH V\PSWRP V LV
ZLWK UHJDUG WR SDLQ D
GHILQH LI WKHVH V\PSWR
PRQWK RU FRQVWDQWO\"

A1 KWWEHH® REUGEDIYVW RVWLF FULWH
ARKUH UH R B WIRGPL WBRAXILYUH B XW FR P H

ULD GRH)\
Rl WKH ¢

~

£ Q M XAUK HLWH EWW V P HEWRKOH WHHOMY Y@ WY XOMVRW K H

ZRWNKHN 3EDWHG XRXDEBVHUYDEO
DFER [DWF L RXH QFFDAY WKRH B/DWUIDHKP\D
PV RFFXU RU GD\V SHU

1 VLIQV V
WLE DPQF

2QVHMAWD Q WKH SDWLHQW U
VIPSWRPV EHJDQ" :HUH W
HLWKHU SK\VLFDO RU HPR
VXEWOH DQG JUDGXDO R
SDWWHUQV"

HFDOO H[DFWO\ KRZ WKH
KH WULJJHULQJ HYHQWYV
WLRQDO" :DV WKH RQVHW
U DUH WKHUH FKDQJLQJ

JRFDWLR@WKH VIPSWRP OR
GLIIXVH" &DQ WKH SDWLH
E\ SRLQWLQJ WR LW" ,I W
LQYROYH PRUH WKDQ RQH

ED& ] SGVRWUDWLRQ RI FRQVFLR
Q A& GR/FRD/O/L RH KV LIRSW R V V

(H S 2LIRNVW GLUIDXX/MD VBIRAH © LQWH V L

*BRRB G\ *0ODHVD RRA &TRKFDEG B BOOWH

XVQHVV |

D

&RPRUEL'®RHWVW\WKH SDWLH
GLDJQRVHG FBJIWQRVMALQXK
UHODWLRQVKLS EHWZHHQ
WKH FR HI[LVWLQJ LOOQH\
IDWLIJXH DQG RU SDLQ" $U
GLDJQRVHV" $UH WKHUH ¢

OW KDYH DQ\

BW LV WKH

WKH RQVHW DQG VHYHULW\ RI
VHV DQG WKH V\PSWRPV RI

JH WKHUH FR PRUELG

DHZ FKDQJHV WR WKH

SDWLHQWITV ZHLJKW PRR

G RU GLHW"
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BUHYLRXV (SILWKGHW\PSWF
HSLVRGLF ZBEWW HWQWZALW
WLPLQJ LQWHQVLW\ WUL
UHVSRQVH WR WUHDWPHQ

K UHJDUG WR

PV PGGLWLRQDO 3URFHGXUH &R

JJHULQJ HYHQWV DQG
WII

L QWHQVLW\ DO®RZ, FSIYFHW H
VIPSWRPV + UDWLQJ VHF
WR GHVFULEH DQ\ QHZ OL
H[SHULHQFH FRPSDUHG W
VXFK DV OLPLWDWLRQV L
VWUHQJWK H J FOLPELQ
VOHHS TXDOLW\

RBEWNQAFDO FROEBSQHWEE RY
ID\DWKOR XY L V KFRCSISLLRHIG W/

D UMKW KSH/\FKRPRWRU 1HXUREHK
DRPIS'OSHWVWNHE KW ISHD WURP WG HU VK
P LW DWKLLR/QF/R\G K H\ QKETDYXG HV W K H
R QWKHHUL § UXAXLDQD) O QHG VDVX O H W W H

KU
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RXOG DO
WLPH IR
iQ UHSRU
XQLWV E

"REXPH
RD R IRW K
] DWWH©¢
VROYLQJ
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VV ZLWK WKH SDWLHQW
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0 &RPSHQVDWLRQ DQG 3HQVLRQ

&RQWHQWYV

0 3DUW ,9 B6XESNUWAHFEKRGVE26WURQFH & RIRQHEVDELOLW
S5HVXOWLQJ JURP ([SRVXUH WR (QY L URKP 58 B/DED £ B R IUSGLH RIAD
591

7KLV VHFWLRQ @®/L\QFIXYX/H/HW K@ HIDE HEDDW B GOR Q JY Y RL R IV L
H[SRVXUHV WR LQFWX8B LRQEHVWRW\VERWE LIPNG HVWQ G RWKHU
HQYLURQPHQWDO KD]DUGV

0 3DUW ,9 6XESNUWAHFWKRQ@W?2&PPRSFHOQRDWQRRBQY% GXDO
8QHPSOR\DELOLW\ ,8

7R SURYLGH JXLGQQFEHYHOSBRERYVIFO® IDFO/MIRGAL AWMIRWLED
GLVDELOLW\ALGXB OWRQHPGIOR\DELOLW\

0 3DUW ,9 6XESDUWEHFEKRGWo2' HWIHFUHP RADQHBEMWLRQ 6&
7KLV VHFWLRQ SURRIWUGGE N WHIRFIHGODQUHRUR Q FE L ERG Q/H F
SUHVXPSWLYH DJJUDYDWLRQ DQG VHFRQGRU\FRIM\HD LWKDG D

GHYHORSPHQMGILOV DIUQ G5 KHRIUG HU V

0 3DUW ,,, 6XESDUW LL &KDSWHWNDELGHRN KRG ArtRODWRR Q
3HQVLRQ DQG &ODLPV IRU 6XUYLYRUV %HQHILWYV

7KLV VHFWLRQ FWR QRWD DER X W | WKPDS RRFENVWDELOB®O\LQJ
FRPSHQVDWLRQ DQGHRD GW QWVLR § K ROUI SRWIHRWV VRIUYE SRUV E H (
VXFK DV GHSHQGHQRPBE G \VIVEHP@®LWE FDQG SHQVLRQ

0 3DUW ,,, 6XESDUW LLL &KDSWHLUEH QFHF WILRRRQ ) &I GBHIT X & \5\
&XVWRGLDQV

7KLV VHFWLRQ SURYIPGNL ROOMHQY NOHLXH R W ) B G HYDL G HUIGHF R
FXVWRGLDQV

0 3DUW ,9 6XESNUW GHFWBKRG W E&DICAHP & RRQ BFHWLRQ 6& IF
WUDXPDWLF 6WUHVV 'LVRUGHU 376"

7KLV VHFWLRQ FRRWDBHYWOREGQ O FHRQPW FRAUL R/GI URUF H
SRVWWUDXPDWLF VWUHVV GLVRUGHU 376"

B3XEOLVKHG E\ WKHHWSDWF 68 D KVAVENQHALWY YD JRY :$506 0 B 05 DVS
DFFHVVHG '"HFHPEHU
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0 3DUW ,9 6XESVHW LBHEKWDRRQ +1PWHRR SHYN BOHD &RQQH |
6& %DVHG RQ +HUELFLGH ([SRVXUH
7KLV VHFWLRQ F RQQWD U R VGEHFHHOIRIIPH O B IL PLVG E DN [FB® \RQU H

0 3DUW ,,, 6XESDUW LY &KDSWHNO &RHFGALMRLR A0 XVFXOR"
7KLV FKDSWHU SUGNLUGFHWILR@HRQ GV DO BW D Q JFRXQ\GLIDLR

0 3DUW ,,, 6XESDUW Y &KDSWHWYV 6HFWLRQ %2'HFLVLRQ

7KLV VHFWLRQ FR@WDPOQW URQ HDERX WSEHBDWLRY G RWILV
QRWLFHV IRU YLVXMO@Q\VLFRESDALHGRQ WMBRMWL FHY KO W KH JHQH
GHFLVLRQ QRWLFHV XVLQJ 5%$'/

0 3DUW ,,, 6XESDUW LY &KDSWHHSRBWRWLRQ '2([DPLQDW
7KLV VHFWLRQ L@®RRDRERXW @RUPWWRAQIRU DHITX VYR H @ L ¢
H[DPLQDWLRQ UHSRUWYV

0 3DUW ,,, 6XESDUW LL &KDSWHW 6HFWLRQ &26\WWHP 8

7KLV VHFWLRQ FW QRUD ROV YIDQU RRP\D \E\R/W K B KCBIGHD W & & MRKIH
OHWHUDQV %HQHILWW HP QIE 66 HQQF @ X & QYWD FKD QQ LRUPH W LR G
SDUW\ LQIRUPDW LR RQU HRAHWR | R HETRY/Q D\QIES B RQ QWFPU\ V H L
LQIRUPDWLRQ

0 3DUW ,,, 6XESDUW LLL &KDSWRIUOD UsLHWFDVQ. FS @/ DAN M U LD QR
RI "HSHQGHQWYV

7KLV VHFWLRQ SHUGABLYOHUWIR FDKMIREXN | CPOG MAKBOVW D W X
GHSHQGHQWYV WR LJKGIXGH R/GQ B HQH @ DERAGURBQDIEGM RRIG DW LR Q
LQ WKH TXHVWLRWR BRI HI DX ZVHARQQBIGUH LV QRW

0 3buw ,,, 6XESDUW LL &KDSWBNHWHIBDRWILWRDQWSX{WVWDEOL)
7KLY VHFWLRQ FWQRD UGV DLWGR QP BHQLWIVEILROL WM W H U B IQU ¥
LQFOXGH 5SHVHUYHYV DQG 1DWLRQDO *XDUG

0 3DUW ,,, 6XESDUW LLL &KDSWHWW LRHF WQREHSDWQR QDK
'"HSHQGHQF\
7KLV VHFWLRQ F\R QRUD R@V W KH RH\PVRREXY KV KSP Bl Q @&/ GRH SIHHID®F

MXULVGLFWWRRQRNHS GHOIMUPLQDWQR QRO IKIIPYGIQIRPI EHROMIL E Fi
UHJDUGLQJ WKHLU GHMSTKQGHPMWYW R R B6BNK\HFORV X UH

0 3buw ,,, 6XEBDUW6HIFWKIOB WD, IWIRDOLEEUMH

7KLY VHFWLRQ SURRIGMKHDRRYHUNWVIDY G GBLUNRIHHG XBHHH
PDLO
0 3buw ,,, 6XEBDUWG6HIF WKROH WPYIBHPBDIOYBCGDBULRU WR OL

&RPPXQLFDWLRWRR)LIDM , QW H DG $SSDXHF DWWV RR
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7KLV VHFWLRQ FR@QWDERXW. QORRBPWR B OO HPIVQ GQ3MH WV V
$SSOLFDWLRQ SURWHVNSSOLEOFWRPSQMDPOQDMM EQ \RHG KRRY SL W
UHSRUWV DQBWREGUWKHFG 6DBLPV

0 3DUW ,,, 6XESIHULW L&HRWDB® 12 1&RXQRIORIROD D QG
&RQYXOVLYH 'LVRUGHUV

7RSLFV RQ QHXUROWRDFE T FRDGCAWLYEDG KGR UG BID X P\ R/ LLF
EUDLQ LOQMXU\ 7%QHWRMWLSGH UP\RW VRS KURVIDW U SHUL
QHUYH LPSDLUPHQW HSLOHSV\ DQG PLJUDLQH KHDGDFKHYV

0 3buw ,,, 6XESDUW LY &KDSWHWH ,VoWKHNLRQ %2'HWHUPL

7KLV VHFWLRQ S URR)Y LREW \G H ¥ FRUWAPLDDAVEY X MWK B QMG FHOWD RP V| R
UDWLQJ SURFH YV VHUPRMODRE)L. @D W R RREGGIOD D\ EHQHILWY SDLUI
H[WUHPLWLHYV DQG H[WUD VFKHGXODU FRQVLGHUDWLRQV
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5HYLHZ 3RVWWUDXPDWLF 6WUHVV 'LVRL
%HQHILWY 4XHVWLRQQDLUH
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-XQH WKH 9% DQ
WR DFTXLUH WKH VD

LPSOHPHQWLQJ
*$2 VXPPDUL]HV REV
IURP LWV RQJRLQJ U

HITRUWV WR PRGHUGQLLIB POKIE NGV MRHPG XEWLQJ DQD

&HUQHU V\VWHP2WKDWKRUHWKH QHZ V\VWHP ZLO

VWKE PXAWLSWHP ZLOO UHSO
DRY PO HBLOODQVLWH PHGLFD
PSIOV\Y@IHPRWKWH D GHWDLOHG

HUYDWLRQV
HYLHZ RI 9LVWS$

RIM/RKL' RO Y X® Y HUWRDI NVHVDH 3 \Q YWHREBEGH IKLMYHL YK A X D
SULYDWH KHDOWK FDVW BBRYVGHARS Hb DQFSHWR LG

OSIDFEW L WH V DV K B
DIVY/ SV WHRQMQ R D €
D OELHN 16 ®I ISIORRR B GW K

UHFRUG V\VWHP
VXFFHVVIXOO\ DH

%HWWHU 'L
(YDOXDWLRH
+HOS ,PSUHE

3K\VLFLDQ

SHFUXLWPH
SHWHQWLR

6WUDWHJL

'@ @AKRAGPDQ\ PLVVLR
RBK\VLFLDQV SURYLG
W IVHIQA WR ZKLFK 9
i @RWUMDQRDG DQG SUR
QPLVVLRQ FULWLFDO
HYKDW HYDOXDWLRQV,
WKH HITHFWLYHQHVV
UHFUXLWPHQW DQG
IRU DOO SK\VLFLDQV

WRLVQIHSRUW DGGUHYYHVYGHQOWSIGB®W WKH IROOR Z

QG FQEWPEDB®WH LQIRUPDWLRQ
HSKDVIHFLDQWKHE+$ LV XQDEOH
F %V R WID\DXQ MW EMKHR | SK\VLFLD
GXFWHGLWDR®IFHQWHUV 9$0&\
SW\WH. FDOREH UDRIGPLVVLRQ FUL
KB S8 RNH G RIRQW KD D
BKOASIMDOQV ZKR VHUYH RQ D
U-HRZHHQ' W UR © “\$WOUDAMNJGBWD R
FRQWUDFW SK\VLFLDQV DQG
WKH VL[ 930&V LQ *$27V UHY
SK\WLFLDQV RU SK\VLFLDQ W
VWDIILQJ QHHGY EXW 9+$ KI
H[WHQW WR ZKLFK 9$0&V QD
DUUDQJHPHQWYV

+ ,QFRQVLVWHQW SURGXFWL
SURGXFWLYLW\ IRU VRPH PL
RFFXSDWLRQV IORRHDBW KPE
UHFHLYH FRQIOLFWLQJ VHWV
IURP WZR 9+$ RIILFHV2WKH 2
(IILFLHQF\ DQG 6WDIILQJ DQ
+HDOWK 2SHUDWLRQV 9+$ R
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DGGLWLRQDO URXQG RI UHYL
GHFLVLRQV DQG LQ UHVSRQ
QRW HQDFWHG WR VWUHDP
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ODQDJHPHQC
$WWHQWLR
WR ,PSURY
&ULWLFDO
ORGHUQL]D
&RQVROLG
&HQWHUYV

SHWLUH /H
6\WWHPV

DWKH XVH RI
QVKHHEPHIBI ITHFWLYHO\

HOQDWLRQYV YHWHUDQW QDR GPIDIVAKR QHDW WKP 9LVW
6EHBBPWPHQW VSHQGYVWXEBPHUWEDQQLRIQLWY ORQJ

7 LV FUXPBR G RARHICH DG LG D\

WKDW
VRIWAMHUW KH WK DQ HITRUW WHR

n
uoleulLie)d@ ARGESIA 8up Jo uoreneAs

WS HK D9/ KPIDGS R URX Vs
P IRSRIRRH.Q 16 . W VRIQH/D\W R/ m'
5 WERXMP SWKFOWH WHH G HR SSOHUL
VRH WRV $ Q D @ \NRW HIRY G WRIW V.

WIRQV +RZHYHU RYHWOHBRWUWHRDQUW KHDOWK UHFRU G [D\S\CHP O%PHIGY EH\RQ(;_.I

DPWKHDOWIXDV KDG GLI
DIQV3V LQIRUPDWLRQ V
IDRLY VWDWHPHQW V

LQFUHDVLQJ HOHFW
LOQWHURSHUDELOLW\
IRI

RI 98 KHDOWK FDUH
DUHD DQG WKH 9%V

EHQHILWY GDWD FH
DQG OHJDF\ VA\VWHP

MAPOW\ PDRH\R@E PRGHUQL]L
\WWSRUYWHG LQ $XJIXVW

U R/HE WK HHDIRW RV VU FMWFRRUQ FUHD YV

LQ FRPPRQ

EEWHBENRSQ HVDHHIBHEWY G R ®L F VHKFRDAHP IDWQ BF K L
VIVWHP FKDOOHQ XNV WKBWDIODWK UHFRUGYV EH W QMWHQ RSH) VEZIR
FRQWULEXWHG WR *$ BH/S 06 H WPHDWMA RRUHR Y HU
DR/RIB U QK JHLYINVW S VHSDUDWHOV VIRER DRVH'G S0
BHTYYHOVR RRQWRRD FRPPHUF | D @/®\ \DFKTH.®XO®E
LWV VIVWHP IRU SURRHD/QWEK GHFREIGOVWAWHP HY
QGVHHILD B RIPHRGM\G BIWVY. R @ D Q\ K H D% 6K SRKDOUHQE RV L

QUHFIRPPH QBRG WKDW W KE

W K BBW WHIOHR S $I RRG V' D QKD 8 H §
X BROW L SHHQ WH VIXFOGVR X W FRP H R G HIVHWIR G QILRDIOW
IURP NH\ *$2 UHSRUWWR HFOBWHG\VBRI ILQH ZKDW W

KZK LIFIKP LW P RIG
HHPEARRWWRBRQE KK
YLQJ <2
LW\ Z LWk
Q\CRH Q J K\
@ PHRGG HL.
WOWHW W R
HOGWHURYXVYKVERWWFRPLQJV
&V QH
LPSOHPHQWDWLRQ WR W|
DFWLRQV WR LPSURYH SU
LQ GDWD FHQWHU RSWLPL
DQG WR PRGHUQL]H RU UF
REVROHWH OHJDF\ ,7 V\VV

NWR D% &DWEH FX

,PSURYHPH
1HHGHG LQ
DQG ORQLW
&OLQLFDO
3URGXFWL
(IILFLHQF\

QMAMLQQLQJ LQ ILVFO
OBWEHJIDQ LPSOHPHQ
BWIRGIXRWLYLW\ PHW
SK\WLFLDQ SURYLGH
MR\ ®IYGLYHU YDULRY
FOLQLFDO VSHFLDOV
9$ GHYHORSHG VW
WR PHDVXUH FOLQLHR

9%V PHGLFDO FHQW

OLWDVWDWLRWKHZLWK WKH 9$71
WAL QU F®XEWEDOW\ PHWULFV D
U WHKWH WRRPE RWXDFHFRXQW IRU I
UWHI U ILIEH \D Q B HHW R WWVWHP V (
\D B W RAFHSOX XYWV RQO W\SHV RI
V DRW 9 $Q &G EQWORGLYKARQW
DDAGLWDAQLFRHD® PRIGHMOLMFH SUR Y L
DSQJ BIFW EWH@B\HW WK YLQJ O
HRR/Q WMV RIILFH RIILFLDOV §

V7 RHWPSIURRY B QA\GK PIRFGRHPGB\D H \
URII Q\RW PR RS SRR |8 XEFH/F IDYXL)
D @ B VBWIRPAL GZHU W FPHQ GH
D WRKLDMD W KRIQ9S M[ISID PE WM DL
SURGIXEGMULW 12ZW R PGHHADULYFHWU
UD/VKW SKRGFEWQYLIMWQ &R DC
GHWRY IVH K VDR | FOWWHHWR Y
\E\WVRRUY B [DRPYSLGBHH UNMVQ FIAOKHG
H FSRODW. Q Bl BWWEKKD\W \P@WQ%ZG
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8QGHU WKH PRGHOV

HISHQGLWXUHV IRU
YROXPH RU KLJK H[S
FRPSRQHQWYV RI KHD
VXFK DV HPHUJHQF\

HIWHQW WR ZKLFK X

OHYHOV

7KLY WHVWLPRQ\ DG
ZKHWKHU WKH 9%V
SURGXFWLYLW\ PHW

SURGXFWLYLW\ DQG
DQG WKH 9$1V HII
DQG LPSURYH FOLQL
DQG HIILFLHQF\

CEDISIWK QMW WKHKZRUNORDG
HIQ BURVGKXUFHW LY LW\ PHWULFV P
OMKKH ALDQUMHHG@N OWY HRU\FOLQLFD
CVHSRDZUAMW K QW DR KRR DO D VYV,

XUJHQW FDUH DQG GHRGIH BWQH VQWKHRQ VLW\ RI2ZWK
VEHH®BG G WR SHUIRUP2FOL QL F O FSRIARFFHHGX Gl W
H[SHQGLWXUHV GLIIHVHURPFHMS HIFWWBI W HVXOW WK

PD\ QRW DFFXUDRMLO3 HIH BAQWHR

UGEVI DQHEQRFHVYFLHQF\

PRGHOV SURYLGH FRESDUIHRGKPWIGY LW\ PHWULFV P
DFFXUDWH LQIRUPDWBRAYRGIBURY F®@HQLFDO VWDI

O 10 & Kt WAL MHOHFWHG 9$0&V
RUWRWY MGRH PR QARVRBW DOZD\V
FDRRSQRGRFWLPHWVKH\ VSHQ
GXWLHV DV GLVWLQFW IURP
SURGXFWLYLW\FKIOW WIHG/ IRWE
FOLQLFDO GXWLHV RQO\

+ (IILFLHQF\ PRGHOV PD\ DO\
E\ LQDFFXUDWH ZRUNORDG D
HIWHQW WKDW WKH LQWHQVI
FOLQLFDO ZRUNORDG DUH LQ
RI WKH 9%$7V HIILFLHQF\ PRGH
XVH DQG H[SHQGLWXUHV PD\

WKMWHE$S OLPLWDWLRQV DQG RWRWU9 BD R WNRARN K
FDOFXODWHY HDFK 9QDRBITVFXVOWDAG WKH 9$1V SUR GG IQWLHG $BIDVIN. IERVHWSRII
| R U COFONOL @/ SHA VRROH) BY RG H @
DD @B MWD RBX WDRV HPS ULRHY 8

ODFRXNORDRBI WKH

DHVILFL BMAGKFH PRB X

FOMFSAVHL Y@ W \Q JDXR U

SURYLGHUV RQ F

DFB R Y DEH O O LR

RPWEUBIRY® RPW QMW
ASRIRG LGHUV

R EH DGYHUVHO\
QG VWDIILQJ GDW,
W\ DQG DPRXQW
DFFXUDWHO\ UHF
HOV H[DPLQLQJ 9%
DOVR EH LQDFFX

2QJRLQJ (I
&DQ %H ,PS
*RDOV $UH
WR 3URPRW
,QFUHDVHG
6DWLVIDFW

REWW VWDWHPHQW V
SBRSWGE PEHU UHSH
1HHBBG WKH 9$TV S
/MRZDUG FRPSOHWLQ
BQIGULPSOHPHQWDWL
LLRAG WKH H[WHQW
UHSRUW VDWLVIDFW

KBPDWHE |UNSBAMWHG LQ 6HSWHI
RPWGH$SSURIJUHVY LQ GHYHORS
WBIOBHZY WK GHSOR\PHQW RI

JWMKKHY BHY HPD RGP BQW RI LWV
RQ R6L/DKHI 99406Q 9%$ KDV FH
WRZKPBIOKRHQWLQJ DGGLWL
L R Q G&Z H\® K DAQKFHH W M\QMHP W K D W

SURFHVVLQJ RI GLVDELOLW\

"EKUHH DOUWBWBR
1L Q R D QG FIURHIDOMHRG
WOKWMVLIDQWLRQ Y H U
UtH & RR'@QD B VR\ LD
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GLSH & OWPL @/R FROOL

(o) ol
EAATIR V]

DIV X L

GB BRGXFWH®OLW\ PHWULF\G

oW RIHF gl
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GGIH VWBHIWQFHV EHWZHHQ SURYLGMIVLRD\ GIHED HY H RV -]
FORGLPOA QDFFXUDFLHV UDW K KsUH YWKDRS WX W $

D) IRQELXF VAL
RGLQJ FC

DS ORAMH G KB KV D WKIHD O & HEDLII@HI
ILQJSOH@RIOS/O R IZILMLIKD X | B
UHH YR N B W@ G DWH.SRRQUMWEDG/ B

DIIHFWH (
D 7R WK
Rl SURYL
RUGHG \
0&

UDWH
XOG EHQ
H D VQ D JIHV
JIVLRQ RI
LRV RIKH

X GWR QXDBIFS RS HYAHO B BHYJQR
ROQ D B O\ EMGHHP Hi X QYRR D RVGIDR

FWK BHR\D\ IV

F:R WKHRXWAD WX RK) Q@ HIVRAVL RS
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UHFHQW V\VWHP
LQFOXGHG XQUH
WKDW DIIHFWHG

H[SHULHQFHV

SHUIRUPDQFH DQG XVHLUY
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W 6K VEVHHYPH D RS POIEL @ L W \o
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DW KPS U

| RO D CELMAN | RURP DXQ@DFOH NRXLS E1 )
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0% VHDUW Q RWY KIDW QRW H VWAL
H QWM HIP VU@ QWKH WA P Y
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UHOHD &
/ROYHG X
VAVWHP 2
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*$2 DVVHVVHG WK

GHWHU
IHWGEKEGY XVHUV UHSH

BMMUHZHG UHOHYDQ

VXUYH\ WR D VWUDW,
Rl DERXW XVHUV
LOQWHUYLHZHG DSSU
RIILFLDOV

HO %I KDYV PDGH SURJUHVV LQ
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$VVXUDQFH

| GHRUWMRQV DQG Z
RWKHU TXDOLW\ DVV,
FRRUGLQDWHG DQG
DQDO\VHG 9%$ FODLR
DFFXUDF\ GDWD IURF
WKH PRVW UHFHQW
ZKLFK FRPSOHWH GD
UHYLHZHG UHOHYDQ
9%$%$ JXLGDQFH DQG
GRFXPHQWY UHOHYD
DVVXUDQFH DFWLYL
LQWHUYLHZHG 9%$
KHDGTXDUWHUV DQG
RIILFHVY VHOHFWHG
LQ JHRJUDSK\ ZRUN
DFFXUDF\ UDWHV D\
VHUYLFH RUJDQL]DW,
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RWMRHWHG UHVRXUFHV WKDW

QWVWR PIDXW DR WIFOXVLRQ RI UH®PSOSOUVLE XMWHE® W

NVWHR VBIOR(RYHG EHWZHHQ RIIL
WBHVWRRQ WKH ULJRU RI LW
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3XUSRVH RI 3HSRUW

JLQGLQJV

UHODWLYHO\ QHZ 9%$ ODFN

RSSRUWXQLWLHYVY WR
DFWLYLWLHY WR PRUH HUUR

LWV TXDOLW\ DVVXUDQFH PH
PD\ ILQG SURJUHVV WRZDUG

HVSHFLDOO\ LQ WKH IDFH RI
OLPLWHG UHVRXUFHV DQG H
GHFLVLRQV

HYDOXDWH WKHLU HIIHFWLYHQOXKVO I IDMQGRFUXEBD
IXUWKHUW GAYWRY\HRRELE RUD

XQOHVYV 9%$%$ WDNHV VWHSV WRRPISUIRVYIHHW KH

SHUFHQW DFFXUDF\ LQ ILVFDO \HDU

V HWIHFALDWHSW R ) M

ULPSR@MHD B HDBH W,

WKRGV DQG SUDF
DFKLHYLQJ LWV J
LOOXYV
FKDOOHQJLQJ ZR
[SHFWDWLRQV RI

$SFWLRQV 1
$GGUHVV +
)DFLQJ 3URDMWLIQ GHJUHH RI Z
ORGHUQL]DWIR® FRQVLVWHQW Z

XWFEKOHHGVWK O H2WKH FULV

PHGLFLQH DQG WKH
*$2 H[DPLQHG WK b
SURJUHVV LQ UHYLV
VFKHGXOH ZLWK XSG
HFRQRPLF LQIRUPDW
RSSRUWXQLWLHV DQ
YDULRXV SROLF\ DSS
E\ FRPPLVVLRQV DQ(
XSGDWLQJ WKH 9%V
EHQHILWY VWUXFWX

H&REHFH WRYV H[LVW WK D'\W HVXKIH LIBLIW LIDDWHIEQ D FRPSU

VHHYDVH HE W®RLVDELOLW\ UD
RXJNG G MWWHDE POIIGLRPD® DQG HDU
LMD HFK KA UB\O HY ZLWK VHYHU
OWDHERLLY PRQ MHMR UW WDNHV D R
HHBYNVULFDO DSSURDFK WKDQ
L9 KB KIDUMIGQUXOO WLPH VW
DA K 18 GPHOGHLIRD PHIBQE DO LQIRU
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FRQVLVWHQF\ RI GHE
DPRQJ UHJLRQDO RII

FRBLISRRQ W QL@ WR LGHQWLI\
LLFH W'KH I XW X UH

LRBGL B G VIR G HRQ L
IRU VSHFLILF LPS

FRQGXFW V\VV
VWXGLHV RI FRQ
VSHFLILF LPSDLU
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UHJLRQDO RIILFH
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9%$TV LQLWLDWLYH\
SHUIRUPDQFH
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LPYLSWR FRHY GIHFL VLRQV KDYH
IRPDWYMRH VWXG\LQJ WKHVH S
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KIWEOUHQ®@ RHVGWRLVLRQV DUH L(
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