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oo PR CYDYNALC bLYNa® Acn<dct (TWG) <SPeC>c I ACShPbA SN
DSHBYAPIPNT® A“HDNC oMo PR C/DYRKLC a . 050® a 0%b>Da b>ALA bNLAGE S
Dd<d TWG Lear® bNSAACDSDC dDA*QSo® SHDANSNLLAC NNSSYLY Moo A“HPC oo
PR CYDYSNALC (SH) a0l a.Aa SN Sb>ALa DM Ac**LAYAJNS Sb.oA“ ><Sae,
AcnbNHDNe JcCa®  SBBALINLALTY  JPADNe SboAc*Lo™Meg® DOSPNS  bLMJ
dWarl oo Casdlea Mg bbatsos, <> NNSDNe Cedd PYUCAT® Acndhe [ea
Dotbo DJo* SH>ALAC bNLAGE S AP SHDANTT® DLATH S DOLO® Sh>MSNLLA ST
DNGANT®,  oash®biadt Sb>ALoMC AALPYDCD>IDC DPCSNLALEINS <Ly DOGHNNeNe
SboACST M oo PRCDS DIDYNALC a oAl Ddd TWG ALADOC ALLcD>PH -
PLAR NFPE ALADSC, ALADSASB DO oL *M*a® Cbdao Ac D<ot <GPADN <L >
DN BIBPRANIPAC AAPY e 0¢ APLcDPNa <P AT I NTDY 0 AN oo PREcD<
C/DYSR<*LC a 0AC

D>dd Pabb¢ ACSHPbARC BOSC>J*a Do <WUarl so ACa Do Mg® b>rsa® Lo
PRCD< CYAYDPNCWC olNdo ao'o® aoh>Do.  PYcS<t byt ALADC A
ACSHPE D¢ dWalso bLNNS ALY DPYDLoo ACHIAan<dc®o? > ’osic bLMya®
ICDEEIBCDONe AP0t AGNDS DNGhab <H> AALPyAdco®.  SbD>ahSgse D)%
4PACPLYT? SboAc*LoMegt DOGHNC GPACHC DO SPrip=sne PR a2 Og
4RCC SboAc Lo M o® tLs > oSl bLPY> Do, ACTHDC bLPYD>a* N ACSHSNGNC
ALTed*LSo® NNGSPLYo® GSPASYLNS sb>ALAIPNS, Codd IMAo¢ ID5CC DLYcnosle  D>OGHC
Ac5HD% CALA® HBNNa® AL GJca <L <DSC%® Sa 5% 0¢ @ 050¢ PP<o. Coa. bLJ/D
AcHD%® ShCJNNPOC Ac Mo Mo? CLbdao ACHDo SboMOC>o* M o® <t ACTHDC
ArAPs<ecdo* Mot debbPC>YC b oAC Lo M0t AD/ M Peab ALY LaLi¢ Abdo Pec*NC
CLbd< NNSSCBLYC @ oA <> <AL BLIC BOGHE Ac PN J*a D% ACHIA*an<dcea®
asLAC  APsgPegt  CLSPor SboMOCDo*M-<DSD¢  bLJ/DNo® (A, <Pt <C
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ACSHP*a 5o *LC [K]) <Ll SbaMOCHa*M-ALMd*L¢ bLUZDRo (A, Y7o dMdgs<a®
ADISTJC AP NC IdC AT [1;,,,)).

[ONDRCDOJC PP GPAYLYC ShDALAKPNC  IDDMC Bayesian Monte  Carlo
bLJ/DANC ACSHDo® GPLAANIEba Do, Coa bLJ/DYS <IDSC® MPR>RONC Sh oA 5o ¢
o ACHDE AMAP<ec<do*C ddc A%a ¢ bLMYD>odab-CdyDbbosda Sb>ahiobdt CRao
1980¢ <ItL> 2000¢ (Obbard <¢/*M_> 2007), MS\>SJNC SboA“ 5o Ma® b LCIedC Sb>piSabde
20100 (Obbard <P*M<> 2015, 2018) <L ™JCP>Yo¢ aSPNC Lo 0a ¢ dA<e, <o
<LCNA>AD. ALPJCDC DTS ACPPNON PSS T DRGNP gt bLMYo® Sb>rNSaSa®
a.0Sob  ACHDC GPACHL SNt A PbASC ALP ol Mg® DOG>C dcbbASbb*oPasLe
Aot APRCST g PR (/DY N Lo a0 Do® dodsbCa ALSJLN T

DA% AC NNGSILIC SH>AJCDNOC AN e al oMot SboAcST Mot oMo
PRCD< CYDYSNCLC 0% Do, aN>PNNJS a5a o™ <L bLJYDYC Pr* Lo L da.o
bLPY D> d-CdyDbbasIt Sh>ANSINE QL5 Sh*LCIede Sh>ANSGC INPCHLLC MRS Ho Ida D>
IPRCSoregt  SHYDoC. AMAC ana™NJNS @ e AW ALY a o> ALACDSLS,
PAGEOJ, <IL2PJCDY® QLM AMAPs<cSo* Mo o cD/LI 1984-2016 <> CAL
AbIP*Q D% MAPASoN dYa LG PP<o, ACHTY® a 5a**NJH® ADANCRCSa ea®
DR 943 a oAS 2012 (Obbard </*M<> 2015) >>*L 780 a.oA¢ 2016 (Obbard </*1<>
2018) D*LAN=HNC sbaLCeede ShD>ANSGE <afMe bLJPbDo.  ¢d TP cRecS/LcSL¢ oMo
PRCD< CIDYSRAAC IDCWUADNT, Act TPOSD>LO® ALY AP%PC @ oSa® <I>CPUADRC
ac*N¢ (Stern <L Laidre 2016), <tLL> oMo PREcD>< CYDYNI*LC o 05bD>SD¢ Sh>pa SPLLLS
AOANCR N TPYIRAC (Obbard  I/*M“5> 2016). SbolMy*Lo AMea*LC PRecD<
CIDYSR<do (WH) a o5bPIr, <ALt AP PeRcPNS NI ot Sb>pac DS D5 JC
ALAST DS ana™PdNo® Lda LS bLMYD>od-CdyD>bbasd¢ SHANIN A oAV RN
SPOLDSTN, AbJ*a S S, AL SboA“H<So 1 (Lunn /%M 2016). L*arPob SbrLCede
SHO>ANSGTC AMCa Lo PR DS CYDYRAC aoBPON ana AP AoANcRcn I e
OB DAL 2011-2016  D™LAN<ONC AMAC asa™PJNG  ACy  <aP=Pdnc
SboA“ ST 0 MRDRINOE ANPNNJS A bbe B*=POLSC (Stapleton <P+ 2014; NP
4P 2017).

AALPCDSC2C @ haSo™C L%a <o /20No SboAcso™Meot oldo PREcD<
C/DYNQLC oPdo a0SbP>SOI SPSADNC ALAC DLYo* M 0¢ Cd>a SCP>J<sD¢ ACSbPC>C
A<D 0 D<LUYC SboAcSa* M0, DR ADN® D%, AP DA DN IDA*aQ AC
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SO>ANSNOLLAC  NN®L N QL5 NNSSCPLYS  oasb®bsodt  sb>sLo*re. Cd*a *J<sCe
GPASCHC DD IIDNE PO bLIDYE ACTHDo® <SPLAAPbTSTSIC Ly <P e,
APLPYC ASHPE P20 N0 AOATH N adULAS PDpYC Cd%a*J<sC® 1 dcbbALse A
[ONDRUTe ALY P20No <ALl eo LD dodsDC 30 <UGJS, ACSHIAQSHo AbAO®
ADOANCRCT™C Lo K AFLPONPE TPRBRJINE ADANcRc<do* Mg Sbi/D>a*NC /drLRe
DEOAC QWGJM Lo oMo PREcD< CYPYSNMLC AP PUADST.  Cdea *J<sCs 2 e bbAlse
SPALGOre TeNDRNJTe ALY /20Na Lo <dSsLDe dordsD¢ sdet QUGS ClLo ACSbSLe
asa™PdNo®  al*o™PCC  AOANCRcPDo®, <L ALd  CLYPC K <o 7w
AOAN-CRCAC LT AbADM /SoNeg. Cd*aJ<sC® 3 ACc® LPgb AD™ g
ACHDab Lo oNdo PR CPPYN Lo a 0PI, Cd*a*J<sC® 3a Ac b <<l
SbaPOC>TC ADANCRCLT N Lo /sy PUCHIDI AbADM A AN CREc<Io ¢ CLoP o
K I g €A J<SC 3b <CPbAN® @ 0%bD>Da ALY AALPYDSHo <KL QAL
ArAPs<ecdo Nt PY<lo <DDNL NbOMt <5 DPc<™MIo® AoAN R o™ Lo K

Do ¢ PLdo Mo Cdea J<PNS, D PDJC al o Meg® BOGDH™ e bbsINe HOGHNC
ao0B>Do P2UC CLo AALPHNC AMAC S SHAC UCDROC Jdc Ao TP DRJNC
bLPYD>c >D¢ 35.0¢ <UGJo¢, CL*a <"aLe*L AL Ol A*LAC @ o50¢ YGJsbNMot <o
ACTHGIDI®  ANNDY ADLCACTT® oM 5o (Regehr <IP*M> 2016). PP >SDJC
dOAT et IO CLo ALlo ACHP*a Do A/<NJPNo ao%b>Dab dbc Yo e
JDSLD>Yat: (1) AN @ 0%b>Da Mot ALY NPJCHRC dlMdgs<a? oW Rdc™ o
AYD>J*aDa®, AN ACHIA® NS IP7Sa e K (2) ALGH 5N AGL D¢ o obD> Do
OB L (3) AGHLNC @ oD bWYD>a N Ao AoAN T <a APPCDRE,
ADOANTNE Codd Do <Ly I9Peg M @ o> Do altLJeaPCPLYSDE  d>c Yo
DGUDNSe 3 ADYSHGAL O POPCHHoT oYY R M Ho, PY<o asaAss) Clo
a0b>Do oWULyn*NC NP>NLOJ ALY DA sIre dbc oS bLJZDNS ACSbAdSbcsoNe.
ACTHINKDE ACHIAT AN NPLALS SN AMLAC D Yot DSLDNC Mdo dda o
bLNNDNo, ALA®P LS5 DoDA®QsSHNt b AoANCohob  dYalho®  bLiNDC
LA DS AALPYDoda® SboA“H<Sa Mg D> on<arN (45>, LcDA®Q D asaASCo®
ACBIA*aNdc®a® AYAS SN DGLDRO).

LADPQSCDC b Ao DLYoMo? Cd*a*d<sCo Cd*asort ddaosle
bL*SND>YC ACES 80% ACHIAandcl AyASHI D> Poslc DGUDN® 1 (A, UG eoNe
a.0aPDo® bYPo Nt NPICHNC dMdgs<o® oUW M Ha ArD>J*aD9). > Posic
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DGLDNS 1 QLLYYSD%® A HPSN=HOMC @ 0%b>Do SSHTINC bedoNe AN IDSCHoNe, <>
80% ACHIA*andc® ddLa “ADANDT L “PN GO SboA“ ST Mt B> onda N
ALY DSCDALNC DRo AP oSl DGUDY® 1 4o <dWallho® SbD>rhSoSo (Regehr
PP 2017a, 2018a).  AcCD®, dWa ot bLRDYC AL Cvdao dcbbDa ICc P>
ADAND 08 ACHIA*a N 0 PSdMeY sa > Paste DGUDIT 3 DR HGC A AN PS5
/20 Ng oMUY R Ao AYDJTaDE AYHOHTKE  Cd%a Sl 1, AcPcbDPLC
darl ol bLIRNDY® ACShe D% Do 4UaltC>LC b oA > Mo ALd 21 SasoHAS
@ OAY/<GUr. Coa. AL PNLEJNC SHDRYE IYCDRODC Lo oMo PR CYPYSNLC
@ 0B>DM AL“HALc® 19 S SHAY/GII a“c<PLT 1986-2016, CL®a. DJPc® AALMoJ
Cde@™J<sC 1 D™ULASHc DSLE TeaDRJH ALY P20Nc <AL to<SLD  <orJsDr.
CdeQU<*LSCr 2, APPCD D% 4YUa LG SboA St ALNP 10 SaSoAC
Q OAY/GIT.  ALPSY ALY Ac Pt <SaSHAC oo PRECD< CDYSNLC o o%b>sIr
ALA“SELC L*a 0.50, CL*a <7APLYSCHL bNOP (A5, <5 SoAC <Ho <UN"DA) dtda AL
GPLLINPE ALHALee 38% <O ID5<KC LML 2:1 <N OA-Sa 5% 0¢ GPYLINC,
SO>SO, Cra KPP hLEL 45% SPLYLING DRa 2:1 UL LHA-Sa H* 0t JPYLINC
APLPYDILYC 0P Recda D PN ¢ ICJC aLLMyP>osh¢ dRCao SboA*c Mo (Taylor <X+
1987). Cd*a.*WJ<SCI 3a, AP<KIPCDY® <4WUa LNC SboA“ H<Sa* M 0¢ ALADCDOI® 4 I5a 5 HAC
Q OAY/<GIT.  ACHIA*andct /SdrC>oo D Yosic DGLDY® 3 AMAPndPC>c DD
APRCPNo®  IUa LN SboA“HT Mot ALNM 8 <SaSHAC a oAY/<AWGJr,  <tLo
ACBIA*andct oUYILAONE Clo AMAPA<S<C APPCPYC <Ua AL SboA“ ST
ALNP 18 <SaSHAC @ oAY/AGIr. Cd%a™J<sC®  3a  <cPbAY®  ACHIA*andctr®
A ULAY SC>oNe Ld< Q. _oSb>De ArAPs<ec<dU®aso e atlJeos<e
SbaPOCH> TN oA P I/<IUC, a.0BDIM dcbbD¢ PR Cd*a *JSC® 3b
ALADCDD% ShoAc DO dYatCPa™.  CL*a ARNCc® At <Ly DJSLSboHIGNe
ADOANCRCAT* Lo K asaASCE ALY SbWD>o™Nt ADANCRCGYSLC, <t ADASTJC
DSIGSTHNC APRCD NG SboPOCHTNC ADATH N QMLe CHYSCDJ%a L <WYa o
ACSHNTad A+ P<Sod @ 05D ADAN R L, Ac b Cd*a*J<SCE 3a <L 3b CLbPC
ArA<PcNPLILOC SboNP Pd< APDolL DALYSLAS oNdo PR CYDYSR*LC
aO0AST?® @ 0PN, <ddcbbALC ALLADo*lLo® CLbdd dODATH M a<LAC dP7asgfeg®
ARNSHOLLALC SbaMONa® ATedrLa® DR HAGC b MODNS ALMPd LI L*a.c, NNGSIL<C
DA DO PPN ONC LA SboMOC>a* N ALTdSDC <L SboMOC>oMC-ALedsDe
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dOAT Lo oNdo PRcP>< CYPYRC*LC ao05o®, ALy CL®a bR *a D% a oSa®
Sb.oIAQ .

bLPY2C AALP<HNC ArAc DlLdo*Meo® Cd*a™J4dPNS, <> Yosic DSUDRS, <o
Yard ol bL NYDRC QLo \PHLC DPPasIl®  c®bDNre SbD>ANNLAS aoo™ M Lo
ACH Do AP WPoslt NPoDIdo® A“HDM @ HaAYPYLYC DNGNG IPdo Cedd DGSCDRC
PreeydJdeaso™MC. P/<o, IDSPO% IDcSdro™® asaASCo <IPcYoslc bl <ND>Yo®
ARCD>S 5o CL®a AChN<BSY5a*L @ 5a ASHM @ 5a ASCE D> oS DGUDRS, Ced< Dol
ACSHYL™NOC oNda PREcCP>< C/DYSR*LC a o%bP>II. PPNt BLIo™Me of > on<da sDe
<YUard oS, bPAnKRDC Y2 bbprLc™hHd Cd*a™JdL®™ 2 A OO OM* Ponda o™
AOCPJ@ D% A“Hd > Posle DGUDN® 1. CL*a asaAYLYD%® das*o dYarl so
ddc Ao Mot SbolMy Lo LDL A = 002-003, C*a <L APdSHo ddarlline
boA“ LT M o® ALNM 8-12 <aSOAC @ oAY/<Gdl. Ca <AL Ddd bNONe (Ao,
LQSOAC <o <WUNDOAY) 1Ua LN SboA“ ST N ALSHdLe? 2.0-3.0% AALPSI 1:1
LINDOALQ D 0¢ JPYLIC dWUarl oo DIRHGC ALHAL 3.0-45% AALPHI  2:1
dJa“OA-<Sa 5> 0¢ JPYLIC

a0 dYarltoslt GPYLIC bPraDLALLD® ALALLYMS AANPDOY <WUa i Ho
bL'NNDY® oY RcdaP LA, AP Ho dSaSOHAC @ oA ALLADoS\DHLC  ACSHSDC
ArAP<ecdo*M*o¢ (Eberhardt 1990). D*LAINSNS P2 cSa® SH>ANPNC PAg M gb-g P Ho
dYa o< (Taylod <P*M<52008; Regehr <P N> 2017b) <bD/nRDC ALd JSa%c®
Ldarl o™ Lo 0.02-0.03 ANt 21 <UNDHA-a 5 0¢ GPYLIC ALAREC AL
0YYICDOo YN %0 Lo olMdo PRcDS CYDYRLC a 0%, ALAKS JSa>*g®
dJar ol Adc AT Ao AN o\ D>KC Mg ho® 0P R M Ha AY>J%a Dab A“Ne
<5 SHOAC @ oo I (Taylor AP 2008; Regehr VN> 2017b). PPY<o, I P>SDJC o
Prepa Pl DLYo*M*0¢ dDAYe? Pl ob-oPdioo dUarl o ANC> Ho Pripgs
CedaL Dobba® ARNSbc DML 5@ SHA%aSo® a o05o®. CL*a ACSbn<Sbc >D%® ANCD>Ho
ShrLCRede  SbDahsGe, IMPai<st Sb>ANDg bLUIDN® Lo oMo PR /DY LC
Q. oh>IN  dodDo  Sdco d'GJo, ACHPbAJ*QSLE  Ac<do®  PNDRJNo®  bNONe
oA HLC PY<do ACHSo aNPNo® a 0%B>Ibe SboAc Lo Mgt DR 5*G¢ D 5D
ACbndc®o® DOG Ho <5ass%o® ALy WU oot AC>Yde,

PN*LoJC <YUarl oo bL NP0 anaAWR® d o O AbY K ALLC AoANTcoHf¢
AR ADNE oSPhot IDSCDo ™Mt ACTHDE ALADGN><KC Cd*aJsC® 1, MPecM<soNe
AQRDRC QP A ULAYA Do T ACHDE ALADGND>KC Cd*aJ<C® 3a. Acnoo
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AP<SoLat <Sa5%0® dUarllNe sboA S Lo 0.02-0.03, DNGNCE Doyt DRo Dovbo
Ab¥P@ D¢ D> YgSlC N PoEt DSILANGYONe ADo Moot Loy AD™reg g
ADOANGKE HL 5 A <da LD AALPONPS DLYare ot Dondarns AASDLE 1D5CE,
Lo PP AALPYS (A5, AbAC DoOAdasIieo o). AP, IAIDSHNC YDoN o
al*o*regt as\PN¢ Lo olfdo PR cD< C/DYNALC a oIl dPdo DLYoMeof
Cd*aJ<sCt DR Dobbo AbWP*a D% IP/Ho Sbo® aslio® IDro JOALLLC
Q@ 0B>IMe L5, AP M<Sod, a“c<b Cd*a WU<sC® IDNbSas< YL L Abc Yo T,

ADS*aN® <dYa oSl bLYDYC DR Dobbo L “oalt-<dD5c**o®” <Wa tCa®
> Yol bLJIDI®  (Regehr <P*M<> 2017b), <ALc*L DL “dPPJ*aDob d>c Yo’
bLJZD>N% IDc5d7*L¢ PRa @ oAt BPLLMC 0a AC (2015). oal-<dDSg*Mg® I>c Yo DPce
ALY 99a ALNE SboA“ HSa N PAPBANLLC /20N, PP<do oCJnSC>ROC Ac *gbdC
DD oCC ANPNC DR=™LE SHDANSNLLAC SHPASTHNC DR BH%GC J/% 1 AANS A“HNC Lea
SboACSTHC (A, “0a”) aobP>Da. C*a ACbHndc® AcSbioo Sb>rNSTT—<I>c Yo
GPLLIM® QL AcSTe <=JCPYo® SBDALLAST®, AL, SPIPa2C AALJCDC>O® ALb
oCC shrLCIede ShDANTTE AYASCHRUTSLC CAL™LE 5 QUGJC dorJSAKC ACHIHNe Ac<o®
<AL Mg 2012 <L 2016 (Obbard 47N 2015, 2018). ACSH<E @ Ha PH® I8 g Lo®
DcNC>o*LC oal*-dDsg*Meot dWarl ol dbco® Cdaoc  ACHDo,
ADLCACTHD>Oo LIPS WUarl o (A, AoANoSND>LON N d*Ja b C>asT®)
ACSbALHGL s [PEINLAI D Don<ars.

SN, DC IPCCHNAEE DYDY Ha ARCD DN ADANDE SboAC* Lo M 0¢ NNGSYLLC
oMo PRECDS C/DYSRAWC a 0PI, AYASLNOC DPYLGC Sbo® Jde I/Drge
JdOAHLS aoAC SboAc*Lo*Mo? <Ly dDSgregt  AYndPOot  SboAcrLotreg®
POSDNG®  ACH™MOo®  dYUN S0P aoSo® DR asaAYYLYob  bLJ/DYo®
PSPPI ge,  DOGPNDC bLPY® ACSHDNO® DN ADCACTIC AALPYo®
AP IDATHE daltaD< DIRHEGE Je < IsarlLC. AcCD%®, TWG ANCDc DS
AoANDo® DPIIPNG® Dda Lt ASAPYES I>c Yol N Poct A“HNC D Yosie DGLDC
D>R55¢ P onda PNt DSC>Ja ot Dovba, DSbcLDPSbe >DJC Mg 1%dC>J*a Do
P NINLACS DN BPLYIo ™M 0 DondarNt dC8¢ AoA-CALANCH NS Ac*™*LAYAJNE  Cbd<
AcSHSIC SHD>ANST® L5 SHPALLASTST® bLMOME NNSYLY 0 ACH™MoH<IPNC Lo oMo
PRCDS CPPYSNAYLC oDl <o AP dMdo Sds@cAo P  ICJC
SR AP Yol ALy ADLCACTSIC bLPYC ACHLALC <GPCCBLAD ¢ a osb>DC

Sb.oA*T** ¢,
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