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Background[

Injuryltatesfhcrosskportthaveltisenlbverlthebastiwentyears,[Hespitelincreasedleffortsl
inltraininglindOnjurylprevention.TheltisednOnjuryltatessuggestithatlturrentthpproachesl
tolestimatingnjuryltiskhindiskimanagementhrelhotleffective.[Onelfactorimiting
progresssithelinconsistencylinscreening,tisklassessment,landtisklimanagementl]
strategiestolguidednjurylmitigationfhpproaches.l

Clinical@Question[]

HowltanBportsiphysicalitherapistsidentifylandapplyllessonslearnedfromibtherl]
healthcarelfieldsltolimprovelathletelinjuryltiskfhindiskimanagementlstrategies?0

Key[Results[]

Breastltancerlimortalitythas[tonsistentlylecreasedbverthelast(BOFears,largelyl]
attributediolhdvancesnlpersonalizinglthelpreventionlandlireatmentbtrategiesivhichd
includelmodifiablefandthon-modifiablefactorsivhenlassessingltisk,theltransitiontol
personalizedinedicine,lhindithelSystematiclhpproachfisediolinvestigateindividualiskd
factors.[Threeltriticallphasesthavefacilitatedtheldentificationfandimportancelbfll
individualiskfactorsfandltevelopingltargeted,personalizedGtrategiesfor(breastltancerl]
riskincluding:[l)[Establishinglthepotentialltelationshipbetweenfactorsthndlbutcomes;[
2)[Prospectivelylinvestigatelthel$trengthlhnddirectionbflthelfelationship;B)0
Investigatingiflinterveninglbndentified[factorsltersiprognosis.O

ClinicallApplicationl]

Applyingllessonsdearned@romlbtherthealthcarelfieldsltouldimprovelSharedtlecisiond
makinglbetween(theltlinicianlandlhthleteltoncerningltisklassessmentfhndlinanagement.[
Examplesfncludeltalculatinglbnlyfhon-modifiableltisk,treatinglindividualized$creening(l
schedulesbasedlbnltisklhssessment,[brltalculatinglthelnfluencelbfleachinterventionlbnll
thelathlete’snjuryltisk.(AGystematichpproachltolidentifylandlintervenelbnltiskdsO
neededtolimprovelathletelbutcomes.[]
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INTRODUCTIONU

TheOWorldOHealthlOrganizationOPhysicalOActivitylActionll
Planfidentifiesithatportlslaniinderutilized,retimportant,l
physicalfhctivitylkontributor.![However,kportarticipationl]
haslinherentlinjurylrisk,2-30with30%Doflhlllemergencylde-
partmentlvisitstdueltolsportlinjury.4Injurylratescontinuell
tolkise,Owith(hB5%ncreaselin(femalelkoccerlhnteriorlcru-
ciatelligamentltearsbverR5Gears.3Theliselindnjuryfates
suggestlithatlcurrentlapproachestolestimatingllinjurylriskl
andftiskfimanagementrethotleffective. 5nelfactorlimitingl]
progressfsithelinconsistencylinlscreening,tisklhssessment,[]
andfiskdmanagement(ktrategiesltolguidelinjurylnitigationl]
approaches.(Forllexample,lindividualOpotentiallriskfactors(
arelbftentimeslpreemptivelyltleemedlimportantinallsportQ
sublpopulations,iwhenlinlreality,[additionalldargerlandlie-
peatedbtudiesthrelheededtollinderstandthelgeneralizabil -
ityloflalspecificOriskOfactor.50ThisOspuriouslyliconcludesall
‘catchlall’OriskOfactorfatdalldcompetitiondlevels,Owhen(thisO
specificlriskfactorfimaylbnlylbelinfluentiallinfhlub-popula-
tion,[briGvorse,lemonstratelholhctualtiskueolinfluencel
fromMnotherltonfoundingliariable,providingbiasedinjuryl
riskltesults. 560

Inlbrderfodmprovelburfinderstandinglbfinjuryltisk,Andl
movelkowardsleffectivelinjurylimitigationlin(sportphysicalll
therapiststhnd(tlinicalGesearchersinustlhpplyllessonsdrom(]
otherlhealthcarelprofessions.[neledicalliseaselthatlhasl
steadilyllemonstratedimprovedlpatientlbutcomesfis(breastll
cancer.”-Thelinclusionbflbothinodifiablelhndthon-mod-
ifiable0factorsOwhenOassessing(risk, 10:110theltransitionOtol
personalizednedicine, 1912 13mndthebystematichpproachl]
usedolinvestigatelindividualliskfactors!4thaveltreatedhl
system0Othatlcan(belreplicatedlinOotherfieldsloflmedicine.l
Therefore,OtheOpurposeloffithiscommentary[isOtoddescribell
breastltancertisklfesearchfhndriskimanagementGtrategiesl
andthowltheselstrategiestanbeimplementeddnkport,fis-
inglbaseballlshbracticallexample,foimprovelathletelbut-
comes.l

CURRENTSTATE[OF[BASEBALLINJURY[BURDENL
ANDIRESEARCH[

Onelkportthatlisthighlylresearchedorlinjurylkisklis[base-

ball.15-18[AMR019scopinglreviewlreportedthatb78ktudiesl
focusedbnlbaseballfesearch.%Baseballdsiplayedihrough-

outltheworld,vith 60tountriesthssociatedviththeWorldO
BaseballlhndBoftballFederation.20mverl 60millionlpeoplel
participatelinlbaseballGvithinlthe[UnitedBtateslhlone,Bvith0
professionalleagueslithroughoutlAustralasia,dLatin0Amer-

ica,lhndINorthlAmerica.20-2![Baseball(istonsideredhltela-

tivelylkafelsportlbutlinjurylratesthavelmoredthanOdoubledl
overlthellastitwollecades.!517%22,23InjuryAncidenceltanges[]
from00.80to4.00injuriesOperd1,0000athletelexposures.24-310
withthelgreatestOncidencelhttributedolthelshoulder, 15230
elbow,1%23,32andtrunk, 230withOthrowinglloverusellinjuriesn
being{ltheDmostcommon.25:330TheInumberlofllinjurieslisO
greaterltompareditobtherthrowinglsports.28:29.31[Baseballl
playersthavelalgreaterftiskibflinjury{1.7kimesgreaterlbdds)l
comparedOtoOsoftballlplayers,0and0pitchersOwithOal4.570

greaterlbddstomparediolbositionlayers.2Onjuryburdend]
isthigh,Bvithtimeloss,Greplacement,fhndlhealthtareltostsd
continuingtolrisehtiallbaseballlevels.34Thelkscalationdnd
frequency,2-3%,21,23,33-35severity, 28,29, 36(hndcost340oflin-
juriesllinfbaseballlsuggestslthatthelapproachestolunder-
standinglhndlpreventinglbaseballinjuriestarefhotleffective.ll

ThelavailableJempiricallevidencelhaslidentifiedOonlylall
fractionlbfltheltomplexlinteractionsibfltisk[factorsn(base-
ball. 19,37 primaryldimitationbflturrentbaseballiesearchl]
islthatltherelaretholprospectivelstudiesiexamininglinultiplel
intrinsiclandlextrinsiciskfactorsiolinformnjurylpreven-
tionOprograms.OPreviousOstudiesOdolnotOcontrollOfordnon-
modifiableDconfoundersOthatOcanOactOasOeffectOmodifiersQ
changingthelimpactbflthetudylvariablesbnlthelliltimatel
outcome(l15:35,38,39Further, thefocusbflpreviousiesearchil
hasloftenObeenlonOonelspecificOphysicallfactorfinfisola-
tion, 15~ 18Gwithoutthttemptingtotontrolforbrimnderstandl
itsOrelationOtolotherImodifiableJandOnon-modifiablelcon-
founders.OTherefore,lthelcomplexlinteractionJofUmultiplel
riskfactorsfandnjurylfimechanismsthreflinclearfandlinhibit0
clinicallexamination,[preventionl$trategies,lind(tlinicalltle-
cisionfimaking.0

IMPROVEMENTINI[BREASTICANCER[DUTCOMES, []
PERSONALIZEDIRISK[ASSESSMENT,[AND[]
MANAGEMENT(

Breastltancerlinortalitylhasltonsistentlyldecreasedlbver{thell
last0300years, -80largelylattributedtoladvancestinlperson-
alizinglthelpreventionfandtreatment(strategiesOwhichlin-
cludelmodifiablelandlnon-modifiablefactorslwhenlhssess-
ingl risk,10:11,400 thel transitiond tol personalizedd
medicine, 10:12,13ndthelsystematiclapproachfusedtolin-
vestigatelindividualOriskOfactorsd(Figured1).140Theselkeyl]
stepsfhavelkeenltlecreasedbreastltancerfimortalitylratesibyll
6.9%0from020020to020060alone,OwithJanfaveragelofUad2 %0
decreaselperlyearindEurope.*0WithinOtheOUnitedOStates,]
breastl cancerl] mortalityD hasl decreasedd by 38%0 from[
1990-2003.70 TheselreductionsOind mortalityl trendsOhavell
beenlbbservediacrosshllhgelkroups,”*hndbarticularlydnd
youngeriwomen.8
Besidesthdvances[inlurgical42landthemotherapylireat-
ments, #3thelimprovementslinbreastcancer(survivalthavel
beenlhttributedtolinnovationslin(breastcancerkcreening,l
risklhssessment,hndrisklmanagement.10.12,13Risklhssess-
ment(isOdefinedOasa,0"“systematiclapproachltolcharacter-
izingladverselexposures.”44450Whilellriskdmanagement(lis[]
definedUasOselectinglstrategiesltolreducelriskDofTthelout-
come.44Inrderltolimprovelhttributableiskddentificationd
andOmanagement,Othe(United0StatesOPreventivedServicesl
TaskForce[in2009thanged(theirlbreastltancerfmammogra-
phylkcreeninglguidelines,btating,[‘screeninglkhouldbelanl
individualJonelandOtakellintolaccountOpatientlcontext,lin-
cludingthelpatient’sivaluesfregardinglspecificlbenefitsthndd
harms0(pg.0294).”460TheselalterationsOwerelimplemented!]
dueltolkpecificlchangeslinfunderstandingloflbreastlcancerll
risk,[particularlylintheladventbflpersonalizedimedicine.l
PersonalizedmedicinelsldefinedlhsBvhenlinedicallireat-
mentlisOcustomizedOfordanOindividualOpatient.4’0WithinO
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Traditional Medicine

Medical Diagnosis
Breast Cancer Shoulder Impingement

Generalized Strategies

Mammograms Shoulder Range of Motion
Chemotherapy Injections

Radiation Exercises

Surgery Surgery

Personalized Medicine

Stratified Screening

Breast Cancer
Genetics

Shoulder Impingement
BMI, Humeral Torsion ROM

Personal Factors

Targeted Strategies

Cancer Vaccines Shoulder Range of Motion
Car-T Cell Steroid Injections
Tumor specific drug cocktails Exercises

Age, BMI, Gender, Race

| Risk Assessment >

1. Establish Relationship
2. Validate Relationship

3. Prediction Model

Figurell. Three[BtepsiolAssessthndIntervenelbnOutcomelRiskUsinghDiseaselhndhMusculoskeletalExamplell

breastl cancer,[ personalizedd medicinel has beend imple-
mentedOduelltolthelunderstandinglandlinclusionfofibothl
modifiablethndthon-modifiabletiskactorsGvhenlhssessingll
outcomeltisk.[Forlexample,ithelhdvent(bflgeneticltesearch,
specificallylinvestigationsOoflithe0BRCA 10&OBRCA20genesl
andBinglefhucleotidepolymorphisms{SNPS), 2 13andtheird
relationshipstolbreastltancerlhaveltreatedhlbetterfiinder-
standinglbffhon-modifiableltisk.1%11Mhelnclusionbfthon-
modifiableltisklfactorsthelpsiguidelkharedlecisionfmakingll
betweenlthelklinicianfandOpatientJonlscreeninglistrategies(]
and[potentiallprimarylandibecondarylriskimanagementap-
proachesl for modifiablel factors. 00 Forl example,0 if0 thel
10-yearlbreastlcancerrisklisthigherfor(hlspecificl40-year-
old,[tomparedtolthelhveragelb0-year-old,Gtinaybelhdvan-
tageous[tolbeginmammogramibreasticancerkcreening{l100
yearsbpriortolthehationallyfecommendedBcreeninghge. 100
Thellinderstandingbfthon-modifiable¥iskinaylhlsodnform[
howlinterveningdonOmodifiableOriskOfactorsOwilllchangell
breastltancerl¥isk.Modifiable[breastltancertiskfactors[in-
cludelchangeslinweightlafterOthelindividuallreaches(18[
yearslbldtolpresentlhge,[physicallhctivitylhabits,hutrition,[
andCalcohollconsumption. 11 480AklinicianOcancalculatelifO
interveninglonltheselimodifiablelrisk(factors(throughled-
ucational,lifestyle,flandmedicallinterventions),[lchangeslall
particularpatient’sObreastcancerOrisk.0ThisOinformationl
helpshppriselthelklinicianlonthelkostlbenefitlofldifferentd
screeninglimeasures(suchfhsIMRIversusfkraditionaldmam-
mogram),thelpotentiallintensitylandlfhdherencefheededxoll
focuslbnlimodifiablel¥iskfactorinterventions,andotentialll
educationallrounsellinglbn[¥alselpositiveltests{intaselin-
creased(bcreeninglisfrequired)oltreatelhlinorelindividual-
izedtailorednedicalthpproach.10:480

APPLICATIONUNISPORT,[JSINGIBASEBALLLAS[
THE[EXAMPLE[

Sollfar,lwelhavelbrieflylhighlightedscreening,lrisk(assess-
ment,lJand0managementlstrategieslinObreastlcancer.0Thell
question[bflThowlthislhppliestolkport,Gwhich[doeslhot[deall
withllifedandOdeath,ObutOatOworst,Ocareerlendinglinjuriesl
needsltolbelanswered?0Currently,[baseballlinjurylriskCandl
risklimanagement{oesthotlhccountforthon-modifiablelriskl
factors,lAndlhssumesléqualltiskibetweenlhllpopulationstndl
subgroups.Withinlbreastltancer,hbystematiclapproachrhas
beenlbroposedtolinvestigatelpotentialltiskfactorsfhndlin-
corporateltheseltiskfactorsintolbneltomprehensiveltisklas-
sessment.4ThisBystematicpproachitanbefisedhshitem-
platelforlimprovingfbaseballlbutcomesfhndlmorelgenerallyl
inlsport.0
ThreelkriticalOphasesthavelfacilitated(thelidentification
andlimportancelofllindividualClriskOfactorsdandOdevelopingl
targeted,OpersonalizedOstrategiesOfor(breastOcancerOrisk. 140
First,0levellonelstudiesestablish(thelpotentiallrelation-
ship(s)Obetweenlfactorsdandloutcomeslofllinterest,0whichll
generatesfuture,testablelhypotheses.Theselstudiesliden-
tifylbtatisticallrelationshipsibetweenlhlpotentiallriskfactorll
andOtheloutcome,0withoutlcontrollingl forl confounders.O
BaseballlresearchlremainsUatlthis{level.(LevelOtwolstudiesl
prospectivelylinvestigatelthelstrengthfhndirection(bflthell
relationshipdbetweenlthelriskOfactordanddoutcome,whilel
controllinglforfconfounding.[Theselktudiestanfhlsolinves-
tigate[potential(bub@rouplielationshipllifferencesbetweenl
thelriskfactordanddoutcome.0Within[baseball,CthislisOthel
nextlogicallsteplinlrisk[factorresearchandcan[beleasilyl
implementedlthroughlreplicatinglpastUstudyldesignsfandd
cohorts,dwhilel controllingl for confounders.O Levell threell
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Three Steps to Assess & Intervene on Outcome Risk

Screening _—

* Including Both Non-Modifiable &  «
Modifiable Risk Factors .

Risk assessment

Risk Stratification
Personalized Medicine

e A Risk management

* Risk scores to inform shared
decision making

* Understand the impact of
interventions on risk

Altman & Lyman’s Process to Determine Importance of a Risk Factor

* Level One: Establish a potential relationship between factor and outcome

* Level Two: Prospectively investigate the strength and direction of the relationship
between the risk factor and outcome, while controlling for confounding

* Level Three: Prediction model development and validation or randomized control trial

Figure2. Three[PhasestoDefininghRisk[Factor[

studiesfcanlentaillpredictionfmodelldevelopmentfandlval-
idationOstudiesseekingltolunderstandlifllinterveninglon0all
factorfaltersprognosis. 40¥Nithinlbaseball,Fandomizedon-
trolltrialsdonOmodifiablelrisk[factorsCandCtheldevelopment(
andOvalidationflpredictionimodelslisbwarrantedftolbetter]
calculatelinjurylriskihinddmproveltiskimanagement.[l
Toluselalhypotheticallexamplelifordcontext,lalclinician(
scientistfwantstolunderstandliflshoulderlrangeloflimotion
isDalriskOfactorOfordarmOinjuriesdinObaseballlpitchers.0Tol
initiallylinvestigatelthislissue,lthisclinicianscientistOper-
formedOallevelOonelretrospectivelcohortOstudy,dindwhich
shoulderlrangelJofmotion[wasOcomparedbetweenllinjuredd
andlnon-injuredibaseballOpitchers.0ThelclinicianOscientist0
coulderformlanlanalysislbfiyariance[{ANOVA)brlhlogisticl
regressiontolhscertain(iflitherelhredifferenceslinlkhoulderl
range[bflimotion[betweenlinjuredthndthon-injuredibaseballl
players.Onlthisthypotheticalléxample,aR0°[differencelnto-
tallkhoulderlrotation{externallplusfinternallkhoulderlota-
tion)Ovaslbbservedbetweenlinjuredfindthon-injureditch-
ers,whichlisObeyondOthelstandardUerrorJoflimeasurelandl]
minimum{clinicallylimportanceldifference.4°0From0thesel]
findings,0thel clinicianO scientist0 surmises0 that0 shoulderl]
rangelbflimotionlimightbelhnlinjurylrisk(factorlinlbaseballl
pitchers.0However,thelklinicianOscientistlknowsOtherelarell
specificlbiasesthattheedfolbeltontrolledforinlordertolhelpd
understanddflthisOsrulylaltiskfactorl
Followinglthelevellbnektudyltesults,ithelfesearcherlte-
cidedtolperformhlevelltwolprospectivelktudylbnlhoulder(
rangelbflimotion.[Shoulderlrangelbflmotionfwasfmeasuredl
inOspringltraining,JalongOwithOpotentialOconfounders,in-
cludinglhandOdominance,0bodylimassOindex, >°OinjuryChis-
tory,>!khoulderstrength,52owerlextremitylrangeloflmo-
tion,>3[balance,32-35thndpitchivelocity.54EachpitcherGvasl
followeddortheléntirelfeasonvithnjuriestandtotallhthletell

exposures{inftheform(bflpitchinglappearancesthndthumberll
offpitches)ollected.0ThelklinicianlkcientistGthenlperformsd
alCoxMurvivallhnalysislrihfrelativeFiskFegressiontoltom-
parelinjuredversusthon-injuredlpitchers.Theltlinicianci-
entistlalsolperformsCsublgrouplanalysestforfleftlandlright0
handers,[hstheselkublpopulationsfthaveldemonstrateddif-
ferentltlinicallphenotypes,lincludingldemonstratingltiffer-
entlheight,>>Imass,>Thumerallitorsion,>¢-57landlpitchlve-
locity.>8ThelklinicianscientistlobservedthattherelisOstilll
allifferencelintotalkhoulderrotationlbetweenlinjuredlandd
non-injuredOpitchers,Owhichlafterlcontrollingliforfalllcon-
founders, sl 2°.[Furtherhenlhnalyzingleftlandightthan-
derslkeparately,ldeftthandersfdemonstratedla[P°differencell
andrightthandersltlemonstrateddl 5°[ifference.[Theseldif-
ferenceslbetweenlleftOandlrightthandersOwerelbeyondCthell
standardUerrorJofImeasurefandOthusOsuggestsOtheredmayll
belklinicalldifferenceslinlshoulder{rotationlinjurylrisk[be-
tweenlhandOdominance.OThe0clinicianOscientistChypothe-
sizes[thatOshoulderrangelJofUmotionOcan[belusedCtodhelpd
ascertainlinjurylrisklhndkhouldbelintervenedfipon.(How-
ever,[beforelinterventionstan(belfecommended,theselkisk
factortheedsltolbelhssessedforlkfficacylinlrelationtolinod-
ifiablelJandOnon-modifiableOriskOfactors,0andOiflitherelisOall
causallrelationshiplbetweenlkhoulderlrangelbflinotionlhndl
injury.0ExamplesUofllalinon-modifiableliriskOfactorsfincludel
age,lhumeralCtorsion,>6->"TandOpreviouslarmOsurgicallhis-
tory.0
Tolhnswerltheselevellthree[questions,theltlinicianlkci-
entistOperformsOadmultiyearprospectivelstudy,Jincluding
bothimodifiablelandthon-modifiableltiskfactors,toldevelopl
al predictiond model.0 Thel developedO predictiond modell
demonstratedgoodpredictionperformancelfollowinglbest
practicelguidelinesdanddimproveddwithOthelinclusionOofl
shoulderfangebflinotiontskpredictor.>Theltlinicianci-
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entistOthenOperformsfalclusteredrandomizedcontrolltrialll
performingUmanualOtherapytodtheOshoulderlinCthelitreat-
menthrmlandBtandardtarel{notincludingiimanualitherapy)Q
performedniheltontrollharmforlhnlentire[season.Thelte-
search(leterminesfthattherelishB0%eductioninfarmin-
jurieslinftheltreatmentfarmicomparedltolthecontrollarm.d
Whenlassessinglthellinterventionleffectivenesslin{eftlandl
rightthanders,[itlislbbservedthatleftthanderslidemonstrated
all20%[reductionlinlinjuryliratesdandrightThandersdal40%0
reductionlinfinjurylrates.OThelklinician(kcientisticoncludesl
thatllinterveninglon[thisImodifiablelrisklfactor,0usinglithel
predictionfimodelkolidentifylpitchershathiskforlinjury,tanl
helpMecreaselarmnjurylrisklinfpitchers.Further,0modify-
inglkhoulderfangelbflimotionthasdifferentinjuryltiskliman-
agementleffectivenessO(20%0difference)dbetweenlleftDandl
rightthanders.O

HOWLEURRENTUNJURY[RISKIANDO
MANAGEMENTOSEMPLOYEDONISPORTIANDL S
SUBOPTIMALU

ThelproposedlhpproachfisthotlreflectedinthelturrentBtatell
andprogressionlandB¥portinjurytiskBcreening,lassessmentl]
andllinterventionlstrategies.[Toluselalbaseballlclinicallex-
ample,lcurrent(bestlevidence-basedpracticelsuggeststhat(
baseballOpitchersOareJatOalhigherOriskOfor0injuryOwhenOall
pitcher’sldominant{throwing)khouldertotallrangelbflimo-
tion0is010°0lessOthanOthelnon-dominantd(non-throwing)d
shoulder.1760XCurrentklinicalMecisionsGvouldrecommendn
thatOthisOat-riskOpitcherOwouldOreceivelspecificOshoulder(
rangelbflmotionlinterventions({suchlstretchinglandlinan-
ualOtherapy),0untilOthepitcher’sOdominantOshoulder{totalll
rangeloflimotionOwas[below10°0differentOthanftheirlinon-
dominanthoulder.6!Thelturrentibestipracticelfecommen-
dationimpliesthatthisQvillleffectivelyfmitigatelthislpartic-
ularlpitcher’sOnjuryltiskthroughlthispecificintervention.l
AlturrentdimitationOwviththisthpproachncludesthssuming[l
thatfallOpopulationsfandsubgroupsidemonstrateasimilar(l
risklrelationshipbetweenlthelproposedrisk(factorfandlin-
jury.[Further,litfisDambiguouslifithisOparticularlinjurylriskQ
wouldbelimanagedthroughlthisiintervention,[dueltodackbfll
specificlinderstandinglhstolhowlthislparticular(triskfactorll
relatesltolbtherlimodifiablelhndlnonmodifiablelriskfactors(]
and(fltherelslaltausalltelationshipbetweenhoulderltangell
oflinotionHeficitsthndlhirmOnjuriesin(baseballlpitchers.l
Thel$portsimedicinelandresearchltommunityltouldZainl
insightfrom(thellessonslearnedihndimplementedfinibreast]
cancer.Theselexperiencestouldlhelplimprovelhlparticulard
pitcher’sCcurrentlinjurylrisklhssessmentfhndlhllowfor[per-
sonalizedlinterventions.OlmprovedlinjurylriskJassessmentll
wouldelhascertainedbylccountingforfhon-modifiableltiskl

factorsOsuchOasOthel pitcher’sdinjuryDhistory,>10previousl]
pitchingllexposure,®20pitchingdmechanics,3’0Danddosseousl]
adaptation.®30 Understandingl how( thesel non-modifiablel]
risk[factorsfnterplaylvithlthefmodifiable(khoulderffangebfll
motionfiskfactor, ! "-60Glongivithbtherfinodifiableiskfac-
torsGuchthsbhouldertrength>2hndbalance,32:35kouldbel]
enhancedlthoughlcontrollinglforfconfoundersinprospec-
tivelinjuryltriskistudiesfromipreviouslevellbnelstudies.[De-
velopmentlbflanlinjurylpredictionfimodelBvouldbeldlogicall
progressionwithinltheltieredevellthreelstudylparadigm.l
ThisOinformationOcouldOthenObelusedUinOsharedOdecision
makinglbetweenlthelklinicianfandlathletelconcerninglrisk(
management.OSpecifically,dcalculatingDcurrentOinjuryDrisk(
couldd determinel ifl] individualizedO screeningl] schedulesl
throughoutOthelseasonfarelwarranted,O0beyondOtheltradi-
tionalOpreseasonlscreening.0OnelcouldfalsolcalculatefonlyQ
non-modifiablelinjuryltisk,hichiwouldGlluminatefhowlin-
terveninglonfallOmodifiablelriskOfactorsOwouldCpotentiallyl
impactfiskOnmitigation(strategies.[AnotherlbptionGvouldbel
toltalculatelthelinfluencelbfleachlinterventionbnlthelhth-
lete’snjuryltisk,providingfhlbetterplanforltreatinglhlper-
sonalizedhpproachtoltheirfiisklimnanagement.[
TheselarelonlylalfewloflitheOpotentialdnextOstepsthatl
couldlimproveOsportOinjurylresearchandlinformlclinicall
practicelacrossibodyliregions,specificlinjuries,landlathletel
groups.[itOshouldObelnotedlthatlcurrentOpracticellsuggestsl
takingltletailedpatientthistoriesGhouldbelfollowedbyler-
formingDalthoroughOanddcomprehensivedphysicallexam.[
However,OeachloflithesellpiecesOare[lnotdamalgamatedlintol
oneltomprehensivelinjuryltisklassessmenthhorltiskimanage-
mentlktrategies(suchfhsfunderstandingltasualfactorsor{hl
comprehensivelpredictionfimodel),[andtonsiderednlisola-
tion(from(hlrisk(hssessmentfhndlmanagementlperspective.[l
Learninglhndmplementingessonsdromnedicallresearchl]
andlkervicesorliseaseskuchlhslbreastltancer,Gvouldlbnlyl
improvelpatientltarelinthel$portsimedicineetting.l

CONCLUSIONO

Currentliresearch,lathletelscreening,lriskdassessment,landl
riskllnanagementlhrelineffectivelin(sport,tlemonstrated(by(l
thelcontinuedOriseldinOinjurylratesdandOseverityJover(thell
lastitwentyfyears.!517.22, 23\ s[Hemonstratedthroughibreastl
cancerlscreeninglstrategies, 1011480 an0improvedOunder-
standingloflrisklisOnotOascertainedOwithoutlthelinclusiond
oflbothlimodifiablefandnon-modifiablelrisk(factors.0Untild
theBportitommunitylappliesithelessonsdearnedfromlbtherl
healthltarelprofessions,FportlinjurylbutcomesBvilllbelub-
optimal,[tontinuingltolprovidelddisserviceltolhthletes.l
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