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Background[

The2020MajorLeagueBaseballlBeason[(MLB)Hlemonstrateddeasondisruptionsitlueioll
the[COVID-19pandemic.[ChangesfnlirainingfandGeasonaltimelframesimaylbel
associatediviththigherftatesloflinjury.O

Purposell

Tollise[publiclyfhvailablellataltoltomparelnjuryiatesifuringlthe2015-20193easons,l
COVID-19Ghortened3eason({2020),tandthe202 1[feasonltratifiedbybodyegionfandl
position[{pitchersirersuspositionplayers).ld

StudyDesignll
Altetrospectiveltohortbtudyllitilizingfpubliclyfhvailablelatall

Methods[

MLBIplayersivholtompetedin(l +iseasonsbetween2015-202 10verelincludediandl
stratifiedbylbosition[pitcher,positionlplayer).OIncidencelrate{IR),Feportedbyll 000k
Athlete-GamelExposuresl{AGEs),vasltalculatedforleach3eason,landstratifiedbyl
positionfhndbodyltegion.[Poissonltegressionsiverelperformedforfallinjuriesthndl
stratifiedbylpositiontoldeterminelassociationbetweeneasonlindinjurylincidence.l
Subgrouplinalysesiverelperformedibnlthelelbow,groin/hip/thigh,khoulder.0

Resultsl

Fourlthousand,fwolhundredfhndeventy-fourlinjuriesthnd¥96,502[AGEslacrossl 5,1520
playersOvereldlocumented.[DveralllROvaskimilarfacrosskeasons{2015-2019:5.39;0
2020:5.85;2021:5.04[per 000[AGEs).0RGemainedthighforlthelgroin/hip/thighforl
positionlplayers{2015-2019:1.7;2020:2.0;2021:1.7herl 000AGEs).[Therefwvastholl
differencelindnjuryiatestbetween2015-2019nd®020Beasons1.100.9-1.2),p=0.310].0
The2020Beasonlemonstratedaignificantlincreaseinlelbowlinjuries2.7{1.8-4.0),0
p<0.001];8vhenBtratifiedbyosition,thisincreaselfemainedignificantforlpitchersl
[pitchers:B.5[2.1-5.9),[p<0.001;Dositionlplayers:[.8[{0.9-3.6),b=0.073].INolbther[
differencesiverelbbserved.O
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Conclusion(]

Thelgroin/hip/thighldemonstratedthethighestORONR2020hmongpositionlplayersthcrossi
alleasonltimelframes,indicatingthatltontinuedlinjurylmitigationfor{thisfegionsl
necessary.lWhen[$tratifiedbybodyregion,[elbowlnjuryratesthmongbitchersld
demonstrated(B.5[kimes[thelfatelbflinjuryin2020tomparedtolpreviousbeasons,l
impactinglinjurylburdenforithelmostBrulnerablelbodyegionthmonglpitchers.O

LevelflEvidencell
LeveldIIO

INTRODUCTIONU

MajorlLeagueBaseballl(MLB)[isOtheOprofessionallbaseballl
leaguelinONorthOAmericalrepresenting]300teamsOin0Othell
UnitedOStatesdandCanada. 0StandardOseasonformatlcon-
sistsloflisixOweeksOoflUpreseasonlspringCtraining,01620gamell
regularseason,landtentteamipost-seasonformat. ! D0verl]
thelkourselbflhltypicallkeason,injurylincidencelratesthavell
rangedbetween).7-5.130per(1000ththletelexposures(AEs)[
across[hllpositions.2~4Theselinjuriesresultfinsignificant[]
leaguelvidelmissedplayingltimelhndimonetarylosses;re-
viouslanalysesthaveléstimatedtheltostbflplacingplayersionl
theldisabledisttolbelbetweend$136-6950millionCperlyearl
between19980to2015.5MDueltolthelphysicallandfinanciall
burdenlassociatedOwithOIMLBLinjuries,Ibaseballlstakehold-
erslincludingltoaches,lbwners,[blayers,[andtliniciansthavell
soughttolmitigatelinjuries.tIAlsystematiclhpproachtolin-
jurylpreventionltesearchlhaslbeenlkuggestedibyiyanMeche-
len,[beginninglwithlinjurylsurveillancexolincreasefunder-
standinglbflincidenceatelbvertime.”]
Inltontrastltolthestandardbeasonlayout,the20200MLB0O
seasonllformatOwasdisruptedddueltolthedCOVID-190pan-
demic.Pre-seasonspringltrainingwasCcancelledlandfour
months{laterresumedinfalcondensedltwo-to-three-weekl
format.80ThelregularseasonOwascondensedtolal600gamel
schedulebverGwolmonths,vithlhnlexpandedll 6lteampostl
seasonlschedule.ThisOscheduleladjustmentllincreasedlthell
numberlbflioublelheadersplayedvithinthe$easonlandlde-
creasedthethumberbfltestlays.8Disruptiontolpre-seasonl
training,linconsistentltraininglfregimens,solationltrequire-
mentsOforplayersOwholtestedOpositivelfordCOVID-19,0de-
creasedequipmentlhccess,indincreasedcheduleensitys!
likelylimpacted[playerslabilityltolmanageltraininglandplay-
ingfloads.’00nelstudylinvestigatinglinjuryllincidenceldur-
inglthe(COVID-19khortenedIMLBkeasonlemonstratedthn(
increasedlinjuryliincidencellratelcompared[itolthelpreviousl
season[(2020keason:[B.66[erl 0000AEs;2019keason:[5.130
per110000AEs).30PreviousOstudiesOacrossOmultiplelprofes-
sionallleagueslincludingltheONationalOBasketballOAssoci-
ation, !90NationalOFootballdLeague, ! 1»120Europeanprofes-
sionalCsoccerlleagues, !3havelalsolreportedfanfincreaseling
injurylratesduringithe020200shortenedlseason.0However,
mostlbflthesel$tudieslireporteditomparisonsiolhlsinglelpre-
viouslseason.OSparsellinformationllisdavailableJon[previous(
fivelkeason[data,Gwvhichlimaylbelinorelrepresentativelbflin-
jurylrate[{IROrends),[brlonlthelsubsequent202 1[keasonltol
determineliflIR[ktabilizedthefollowinglyear.[Furthermore,l
previouslinjurylsurveillancelliteraturelamongprofessionalll
leagues[duringthe[2020[COVID- 193easonlteportedinjuriesl

basedbnlhnatomiclzones3versusfrecommendedistandard-
izedreportingbylbodylregion/area, 4lbrreportedbnlhkin-
glepathology, ! !Imakingcomparisonolpreviousliteraturel
difficult.0

OnelvayltodentifynjurylincidencelamongMLBplayers[
isOthroughOpubliclylavailableOdata.!>~170Publiclyavailablel
datallimprovesltransparency,landallowsCfor{collaborationl
amonglbrganizationskolimproveldatalkobustnesslanddis-
tributiondamonglistakeholders.!81°0Thistransparencylandd]
collaborationlJamongstlorganizationsUisOessentialdtolpro-
motelanbpenlsciencelenvironment.20-220Anlopenisciencel
approachlallowsOresearcherstollindependentlylassess,Ore-
produce,landlperformstudiesOfordfurtherindependentlre-
searchOwithd datalthatOisOeasilyDaccessible.20-220Publiclyl
available[datalsthnlexamplelbfldatalthatGsindineQviththisOd
openlsciencelfecommendation,taindthaslbeenfitilizedlacrossi
professionallleaguesiwithalhighCreportinglreliability. 15230
Publiclythvailableldatalisfhccessedithroughfaltomputer(iter-
ativeltepeatablelprocessOvhichlinvolvesthn[hutomated(tol-
lection[bflinformationdromBvebpages,thnlkefficientlimethodl
ofitlatalextraction.!24Thislrocessdmprovesiepeatability,d
andlbffersithelpotentialforltollaborativeleaguefwvidenjuryl
risklidentificationJandlinjuryOmitigationOprograms.150Thel
primarylJaimOofUthisOstudylwasOtoluselpubliclylavailablel
dataltoltomparelinjurylratesiuringthe[2015-2019&easons,l
COVID-190shortenedOseason((2020),0andthe0202 10seasonl
stratifiedlbybodyltegionlandlposition{pitchers¥ersusposi-
tionlplayers).0

METHODSU
STUDY[DESIGNO

ThisOwaslalretrospectiveltohortlstudylamongMLBplayers[
utilizinglpubliclyfavailable[datalOthroughfalcomputerliter-
ativelreproducibleldmethod!80thatthasbeenOpreviouslylde-
scribed.!>170Twoldatalrepositoriesdwerelusediitolcreatelall
datalketorlthislktudyiSupplemental(Filell).0The[dataltan(
belaccesseddthroughlthelOpenlSciencellFramework{datall
repositorythttps://osf.io/5akxt/.IMLB$takeholders{coaches,
sportsfmedicineltlinicians,[hndlperformanceltoaches)Gverell
includedtolaidlinOdevelopmentloflithelresearchlquestionl
andlklinicallinterpretabilityloflthelresults.OThisstudyCwasO
reportedfollowinglthe[BtrengtheningltheReportinglbflOb-
servationalBtudiesinEpidemiologyforBportInjuryanddll-
nessBurveillance{STROBE-SIIS)Euideline. 140
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PARTICIPANTS[

ParticipantsivereIMLB[players[l 8GyearsbriblderGvholtom-
petedlnlhtleastlbnelleasonbetween2015[o2021Geasons.[
Forlsubgrouplanalyses,OplayersOwerellabeledlasOalpitcher(
(starters,finiddlelrelievers,elievers)brositionlayer{in-
field,Doutfield,Ocatcher,0designatedthitter)Cforfinjurylinci-
denceltomparisons.l

INJURYLCLASSIFICATIONO

InjuriesGverelincludedOnfthisktudythatbccurred@romithell
firstigamelbflthelfegularfeasonltolthelastgamelbflthelostl
season[uringlteambanctionedlevents,includinglgameslbr
practices.OInjuriesOthatOoccurreddduringthedpreseasonlor(]
off-seasonlwerelnotlincludedOdueltolinconsistencieslob-
servedlin(theltlatalhindnabilityltoltorroborateliflinjuriesibc-
curredlduringlteam(sanctionedlevents.Injurylwasldefined
asfanyltissuelldamagelorlderangementUoflinormallphysicalll
functionlthatOoccurredOduringlaltraininglsessionforcom-
petitionlthatlresultedintimelossloflonelormoreldays.25C
InjurylwasOdefinedbasedlonfalspecificljointDorlbodylseg-
mentlaslrecommendedbySTROBE-SIISObodylregiondandl
arealguidelines.140

ATHLETE[EXPOSURE[

Seasonswerell definedl asl 2015-20190 season,0 COVID-190
shortenedlseason(](2020),0and0202 10season.OAthletedexpo-
surelJwaslcalculateddbasedOonlgamelexposurel(AGE)lonlyll
asldetermininglpracticelexposurelwasnotOpossiblelwithl
thislatabet.[Forthe@015-2019%easons,IAGEsGvereltalcu-
latedbasedlbnallBOMLBIeams[playingll 62egularlseasonl]
games[per(keason,[25-manlhctivelroster,[overlthelfivelkea-
sons.34For20200eason,rulelchangesOtolrosterlsizeltookl
effectOtwolweekslintolthelseason.30Thus,1AGEsOwerelcal-
culatedbasedlonBOMLBIeamsplayingb0hegularseasonl]
games,[hB00manltosterthelfirstitwolveeks,[28-manliosterl]
thellecondiwolveeks,[hndhR6-manliosterforithelfemain-
inglweeksDofplay.3*80For2021keason,IAGEsOwerelcalcu-
latedbasedOon0300MLBOteamsplayingl 6200regularlseason(]
gameslper(keasonfandCa26-manlroster.0For(alllseasons,all
postseasonlexposureladjustmentwasllincludedtoCaccount(
forpostOseasonlinjuriesdbaseddonlthelnumberlofliplayoffll
games[thatloccurredleachlseason,lwithfalireductionlinOthell
numberbflactivelplayerssteamsivereleliminated.260

DATA[EXTRACTION, [DATAREDUCTION[ANDI[EXTERNAL[
VALIDATION[

Forlhldetaileddescription(oflidatalrepositorylusedreferltoll
Supplemental(File[l.Datalwerelextracteddon(November(13,0
2021.0Datalextraction,Odatalreduction,JandOexternalvali-

dationfusedChavelbeen[previouslyldescribed.!%17:25[Exter-

nallvalidationBwvasiperformedibyiwolindependentlexamin-

ersfusingfhlhumbergenerator,[randomlylkelectedl 00datall
pointslfrom(theldatalbet.[Externalialidationivasiperformed
fordateDoflinjuryfandlinjuryltypeforfeachkselectedlplayer(
fromOotherOpubliclyDavailableOwebsitesO(i.e.,0 ESPN.com,[
mlb.com,[teamvebsites).[B3%[bfltandomlyselectedtecordsl

wereltonfirmedlin[butsidelreportsidemonstratinglexcellentl
reliabilityfornjurylieporting.ReferltolBupplemental(Filelll
andRforldetailedfmethodslandltatalextractionltode.l

STATISTICALIANALYSESO

InjurylhndQllnessftount[datalvastonvertedtolseasonallin-

cidencelrate[{IR).OROwaskalculatedbylbumbflinjuriesthndd
dividedbythelsumoflplayer-games,dmultiplied[by[10000x0
Athlete-GamelExposures(AGEs)!"landladjustedfordnum-

berDoflregulardanddpost-seasonligameseachlyear.260IRfor(]
overalllinjuriesffor{in-seasontimeframeBwvasltalculatedbyll
adjustingliforfmonthlyAGEs.[Ratelratios0(RR)Owerelcalcu-

lated(bylspecific[positionlincidencelratel{pitcherlbrlpositionl]
player)lhndivided(byfhlllbtherpositionlincidenceltatelforl
prel2015-2019easons,[COVID-19&hortened3eason({2020),0
and202 10season.[APoisson[RegressionwasperformedOtol
investigatelthelpotentialldifferenceslininjuryliateslbetweenl
seasontimelframes{2015-2019;2020;2021).IAGERwvasisedd
asfhn[bffsetforthelimodeltoltontrolforifferencesinlath-

leteléxposureléachear.[PoissonlimodelsiverelperformedForl
alllinjuriesthndibtratifiedbylbositionQpitchersthnd[positionl
players).[Additionallexploratorylmodelsiverelperformedibnl
theOmostOcommonlylinjuredObodylregions,Jincludinglthel
shoulder,lelbow,landlgroin/hip/thighlregionfandCstratifiedd
bylbosition.[AlllhnalysesGvereberformedin[Riversion#.1.30
(RICore[Team,2020)isingthelivest,im,lhindkm 1 2packages.l

RESULTSU
INJURYOINCIDENCE[MLLPOSITIONS[

Between[20150to[1202 10seasons,,274[injuriesiwereldocu-
mentedhcross796,5020AGEs.[The2015-2019keasonslinci-
dencelratelwas05.40per(]10000AGEsloverall,(followedbylan
increaselto05.90per010000AGEsOduringlthe[20200COVID-190
shortened(keason,[beforeldecreasinglto5.00per1 0000AGEsO
duringlthe@021keason{Tablell).[Bylmonth,the(dR[peakedl
andOvasthigherfduringlthelfirstiwolmonthsGn2020{month
1:08.20per010000AGESs,imonth2:[07.90per01 0000AGEs),l0com-
paredto2015-20190month(l :[%.5er2000AGEs,[month®.:[0
5.80perl 000CAGEs)lAnd202 10monthl :[5.60er0 000AGESs,O
month@:[7.50per110000AGEs)[{Figure[l).0Comparedolpre-
viouslyears,[theIR[remainedlelevateddindmonthO10(5.60per0
10000AGEs),landimonthR7.50per[1 0000AGESs)(komparedoll
firsttwolmonthsin2015-2019Figure).0

INJURYUINCIDENCE[IAMONGPITCHERS[

ForlpitchersthethighestdRGvasbbserveddn20200htR. 2[per(
1000AGEsltomparediolthe2015-2019{1.9herd 000AGEs),0
and20210(1.00per10000AGEs)[keasons.Bylbodyltegion,thell
highestlelbowlinjurydRDbfD.70er01 0000AGEskomparedxoll
2015-2019{elbow:M.2per1 000AGEs),land2021{elbow:M.10
per010000AGEs)Oseasonsl(Table[2).[PitchersUdemonstratedl
anlincreasedlrisk[bflB.5095%CI:[2.1,[6.0)bflsustaininglhnl
elbowlinjuryduringtheCOVID-19khortenedlseasontom-
paredtolthelprevious(fivelseasons{SupplementallFile(B).0
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Tablell. OveralldnjuryIncidence[Ratell

Number®f? Incidence
Position Seasonsf? Injuriesf Rateb? 95%Tls
AllPositionsf?
2015-20198 33250 5.398 5.21,3.580
20208 3032 5.858 5.19,%.51(
20210 6460 5.047) 4.65,5.420
Pitchers?
2015-20193 593a 1.858 1.70,2.008
20208 570 2.203 1.63/2.778
20210 630 0.98% 0.74/1.2207
Position®layersf
2015-20193 26980 9.128 8.773.460
20208 2450 9.478 8.28,710.65(
20218 5831 9.092 8.35,9.830

blncidenceltatefvastalculatelper 000MAthlete[GamelExposuresl

Incidence Rate Per 1000 AGEs

= 2015-2019
== 2(020

2021

L

MONTH 1 MONTH 2 MONTH 3 MONTH 4

Figurell. OveralldnjuryIncidence[RatelbylMonth[

Incidenceltatevas(talculatederdl 000AthletelGamelExposures;Q
AGE:[AthletellGamelExposures]

INJURYONCIDENCE[AMONGPOSITIONPLAYERSO

ForbositionlayersfthethighestlbverallIRGvasbbservedinll
20200ht.50njurieslperll 000CAGEstomparedo@015-20190
(9.10per 000AGES),[and2021[{9.00perl 000AGEs)3easons.l
Duringlthe20200eason,thelgroin/hip/thigh[(2.00per10000
AGEs)vaslthelimostltommonlylinjuredbodyliegionsuring(l
theCOVID-190shortenedlseason;dtheselIRsOwerelelevatedd
comparedtolthe2015-2019(groin/hip/thigh:01.70per010000
AGEs)and202 1(groin/hip/thigh:01.70per010000AGEs)kea-

sons[{TablelB).[Althoughlélbowlinjuriesivereldessitommonlyll
reportedlinlpositionlplayers,elbowlinjurieswerelbbserved

MONTH 5

MONTH 6 MONTH 7

thelhighestdn[2020;positionlplayers,ivithfaRR[bT.8[{(95%[
CIs:01.0-3.6)0timeslmorelikelyltolacquirefanfelbowllinjuryl
duringlthe2020Ghortenedlbeasonltomparedo2015-2019;0
thislrisktemainedklevatedin[2021ltomparedio2015-20190
season({1.6,M5%[CIs:[.0,2.6){SupplementalFilelB).0

POISSONIREGRESSION[

Acrosslalllinjuriesthndpositions,[Poissonltegressionltesults(]
revealednoldifferencelinlinjurylrateslbetween12015-20190
and020200seasons(1.195%[0CIs:00.9,01.2,0p0=00.310)0butlall
reductionloccurredlinOthe020210seasondcomparedOtolthell
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Table®. Pitchers(InjurylIncidence[Ratelby(BodyRegion[

Number®ff Incidencel?
Body®Region? Season(? Injuries? Rateb? 95%TIsl
Ankle
2015-20193 132 0.042 0.02,0.062
20203 17 0.042 -0.040.117)
20211 oz 0.002 002
Lower(leg?
2015-20193 150 0.058 0.02,0.072
20203 20 0.087 -0.03,0.187
20211 37 0.058 -0.01,0.107
Kneel?l
2015-20190 290 0.093 0.06,0.127
20208 Vil 0.087 -0.03,0.187
20217 47 0.060 0.00,0.127
Leg?
2015-20190 152 0.050 0.02,0.0772
20202 oz 0.002 0,02
20218 1a 0.022 -0.01,0.05
Groin/Hip/Thigh(
2015-20197 660 0.212 0.16,0.262
20203 47 0.150 0.00,0.31%
20211 72 0.112 0.030.192
Hand
2015-20193 467 0.142 0.10,0.1872
20203 47 0.158 0.00,0.317
20211 50 0.087 0.01,0.15
Wristl?
2015-20197 9 0.037 0.01,0.051
20208 oz 0.00 0,02
20217 17 0.027 -0.01,0.058
Forearmf
2015-20190 250 0.080 0.05,0.117
20208 47 0.158 0.00,0.317
20218 2 0.032 -0.01,0.072
Elbow?
2015-20192 6332 0.202 0.150.25(
20203 187 0.702 0.37,71.027
20211 47 0.062 0.000.127
Upper@Arme
2015-20193 192 0.062 0.030.092
20203 20 0.087 -0.03,0.187
20211 47 0.067 0.00,0.127
Shoulder
2015-2019 760 0.247 0.18,0.297
2020 32 0.123 -0.02,0.250
20217 77 0.118 0.03/0.19
Head/Neck?
2015-20190 3602 0.118 0.08,0.157
20203 32 0.122 -0.02,0.257
20218 2 0.032 -0.01,0.072
Trunk/Back/Buttock?
2015-20197 91a 0.287 0.23/0.342
20203 112 0.42 0.17,0.682
20211 47 0.062 0.00,0.127

blncidencelfatelvastalculatelperl 000MAthlete[GamelExposuresl

2015-2019keasons[¥0.9,095%[CIs:00.8,01.00pF00.046).0Thedl 2020keasontomparedto2015-2019%easons{2.7,[05%[CIs:0
20200seasonsawlanllincreaselinfelbowllinjuriesfduringthed 1.8,3.0,(p%0.001);Whenltratifiedbylposition,thislincreasell
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Table[B. PositionPlayer[InjurylIncidenceRatelbyBodyRegion[l

Number®fZ Incidencel?
BodyRegion? Seasonf? Injuries? Rateb? 95%Tls
Ankle?
2015-20192) 1102 0.372 0.30,0.442
20203 8 0.312 0.10,0.527
20211 247 0.378 0.22,0.527
Lowerfileg?
2015-20197 91m 0.318 0.240.373
20203 98 0.350 0.120.577
20211 293 0.450 0.29,0.621
Kneel
2015-20197 2587 0.870 0.77,0.980
2020 181 0.708 0.37,1.028
20217 480 0.750 0.54,0.960
Leg?
2015-2019¢ 480 0.160 0.12,0.217
20203 50 0.192 0.024,0.3672
20218 247 0.372 0.22,/0.527
Groin/Hip/Thigh2
2015-20192) 4987 1.682 1.54/21.830
20202 51@ 1.978 1.432.518
20211 1102 1.718 1.39,2.042
Hand@
2015-20197 2827 0.950 0.84,7.061
20203 261 1.003 0.62,7.393
20211 578 0.897 0.66,7.121
Wrist?
2015-20197 1490 0.508 0.42,0.580
2020 181 0.708 0.37,1.028
2021R 387 0.590 0.40,0.780
Forearmf
2015-2019¢2 360 0.120 0.08,0.160
20203 32 0.127 -0.02,0.247
20217 8z 0.127 0.040.217
Elbow
2015-20192) 621 0.212 0.16,0.267
20203 108 0.392 0.150.637
20211 217 0.337 0.19,0.477
Upper@rme
2015-20197 150 0.058 0.03,0.087
20203 1 0.042 -0.040.11%
20211 47 0.067 0.00,0.127
Shoulderf
2015-20197 1447 0.490 0.41,0.578
2020 11@ 0.420 0.17,0.680
20217 220 0.347 0.20,0.49¢
Head/Neck?
2015-2019¢2 2032 0.690 0.59,0.788
20203 127 0.4602 0.20,0.737
20218 0.4502 0.29,0.627
Trunk/Back/Buttock?
2015-20192 4150 1.402 1.27,1.542
20203 417 1.587 1.10,2.072
20211 947 1.470 1.17,2.760

blncidencelfatelvastalculatelper 000MAthlete[GamelExposuresl

onlyllremainedUsignificantforOpitchersin020200(pitchers:0
3.505%[CIs:[2.1,[6.0,(pXD.001;positionplayers:[.805%[CI:0
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1.0,08.6,0p[(=1.073).INolotherdifferenceslwerelobservedlin{
thelShoulderlbrgroin/hip/thigh.[RefertoBupplementalFilel
4forlfurther(Poissonltegressionfhnalysesliesults.[

DISCUSSIONU

InjurylratesOwerelsimilarOduringlthe0COVID-190shortenedd
seasonamonglpitchersdandOposition[playersdcomparedtold
the2015-20190and0202 10seasonsOfordcombinedinjuries.l
Specificltolbodyltegion,pitchersllemonstratedthelhighestl
IROfor(thellelbowlduringthe20200withlthelelbowldemon-
stratinglhnlincreaselin[B.50imesthelratelkomparedtolthell
previous[fivelseasons.]Amonglpositionplayers,Cthellgroin/
hip/thighGvasthelimostitommonlylnjuredbodyltegionltlur-
ingltheCOVID-19khortenedkeasonht[R.00per1 0000AGEs;0
however,thisldifferencewasthot&ignificantlyldlifferentfroml
thelpre-[COVID-19&easons.l

OVERALLINJURYONCIDENCEQ

Injurylratesllincreasedlminimallylduringlithe(120200season,l
butl not0 tol all clinicallyl meaningfull leveld comparedO toll
2015-20190and0202 10season.0Notably,lOthedIROduringlthel
firsttwolmonths[bflthelkeasondemonstrated(peakdRhatl
waslhigherlthanthelfirstitwolimonthsbfl2015-2019keason(
IR.MDuringlthedCOVID-19khortenedseason,playerslexpe-

rienced(hdelayedlhndrondensedspringlraining,[hlperiodl
oftimednOvhichMLBblayerslhrefisuallylhbleftolgraduallyl
increaseltheirOskillOspecificOworkloadOpriorJtoOthelregularQ
season.30AccessltoltraininglifacilitiesafterOthelpostpone-

mentloflispringtraininglwasOvariablelpriorftoltheldelayedl
startbfpringirainingdnJuly2020.80ncefesumed,Bpringl
traininglwaslreducedxoltwoltothreelweeks,dessthanthalfll
thelhllottedtimetompareditolbreviouskeasons.8Addition-

ally,laltondensed$chedulel{60gamesinliwolmonths,Versusl
1620gameslin0sixOmonths)OwithOanOexpandedUpostseason(
(160rersuslkightlteams)bccurred,lincreasinglthelhmountbfll
doubleheadersplayedinhbeasonivithHecreasediestdays.8!
Furthermore,[COVID-19[solation[protocolsliestrictedlay-

ersOfrom0playinglor{itraininglonceltheyltestedpositiveltol
preventthespreaddCOVID-19,ikelythavinglalde-trainingQl
effectlonlindividualOplayers.30AlthoughOprotocolsOwerelin{]
placelthroughoutCthelleague,labruptcancellationsOdueltol
COVID-19butbreaksthmongstiteamsikelyimpactedirain-

inglregimensOandligamelschedules.80Despiteltheselabrupt{l
changeslinfroutinelhmonglplayers,bverallinjuryliatesiverell
notlsignificantlyldifferentObasedOonOcrudelinjurylratesforQ
the[lPoissonmodellresults.0Onlylonelstudylwasllidentifiedl
thatlinvestigatedR[thangeshmongMLBI[playersltomparing(l
20190hndR0200RMcrosstmultiplelbodylregions.3IPlattiBND
etfalOconfirmedOthelcurrentfindingsCthatlinjurylrateslin-

creaseduringlthelCOVID-19khortened2020keasonltom-

pareditolpreviouseasons.3[However,[PlattBNEt&lHemon-

stratedlhthigherdRONR2020ltomparedolthelturrentfesultsd
(8.66[perl1000MAEsGversus(b.84perl 000[AGEs),land[fegres-

sionfimodelingftrategiesiverelhotlperformedimpactingthell
abilityltoltontrolorGvariation{infhthletelexposureforlkea-

sonalltomparisons.[TheifferencesindRhotedinaylhlsobel
dueltolivaryinglkeasonimeframeltomparisons[(2019,0ver-

sus[2015-2019hnd@202 1)brdifferencesfinlexposurelkalcu-
lation[{AGEversusUAE);furthermore,lourlktudylaccountedl
forOpost-seasonJAGEsOwhichOmaylUhavelattributedOtodour(
lower{IROreported.0However,JexternallvalidationOwasOper-
formedlhndlreportedinthisstudyivhichldemonstratedlex-
cellentreliabilityforinjuryreportinglimprovingltlinicalin-
terpretability.[Furtherlktudieslinvestigatinglincidenceltates[
stratifiedbyl3easontimeframelhndbodyltegionlarelfecom-
mendedtoltetermineliflspecificlbodyltegionsthrelimpactedl
atvaryingltimesbflthelseasonlbylchangestolpreseasonlbrll
season[formats.[]

INJURYONCIDENCE[AMONG[PITCHERS[

Thel elbowl demonstratedl thel highest0 injuryl incidencell
amonglitcherslduringthel2020%eason,tepresentinglanin-
crease[bflB.5[timesthelratelbflthelpreviouslfivelbeasons.[El-
bowlinjuriesibftenlleadolignificantlisabilitythmongMLBO
pitchers,OleadinglitolhighestOnumberlJoflidaysfonOtheOMLBO
InjurylList.270in0a@0170studylexaminingll 5OseasonsOfromQ
1998-2015,B0%[bflelbowlinjurieshmongMLBpitchersiverell
seasonlending,28.4%[nvolvedligamentoustructures,fandd
pitcherslthatlincurredfhnfelbowlinjuryleadiolburgerylimorell
oftenlthanpositionlplayers{{pitchers:[40%[versusfpositionl]
players:[17.6%).27ThelbaseballpitchingnotionlacesEub-
stantialOforcesOatOthelelbow,atOupwardsOof1 150N/m. 28300
ThelstructuresfatOtheDelbowlOworkingCtolresistCtheselhighl
forceslatlthelklbowthreltaticlstructuresfincludinglthelilnar]
collateralligament39GvorkingfintonjunctionGvithtynamicl
structuressuchlasOthelflexorlcarpilulnaris,twolstructuresl
oftenlimplicatedatOthelelbowlwhenOpathologylocccurs. 310
Furthermore,0kinematicOvariableslincludingshoulderOab-
ductionfhngle,22iminglhndlhbmountbfltrunkrotationfhndl
lateralitilt,28-32(playholednforcesimeasurediatiheltlbow. ]
However,lhsthlpitcherlpresentsGvithfatigueGvialhcuteBvorkD
loadOchanges,kinematiclvariablelchangesthavebeenOdoc-
umented.[Electromyographiclactivationfoflthelflexorcarpill
ulnarisecreases,31naximumlexternaltotationecreases,
andlkneelextensionfat(balllreleaseldecreases.[Theselkine-
maticlhnd(EMGlhctivationlthangeslikelylkontributeltolthell
subsequentldecreaselball¥elocitylinfh$inglelextendeditchl
outing.330Thellinfluenceloflfatiguelonkinematiclvariables,]
changeltolbpringliraininglschedule,landthelincreasedlen-
sityDofligameslplayeddduringlthe(20200seasondmayChavell
playedalrolelinlthelincreasedlincidencelratefoflelbowlin-
juriesobserved,8despitelthelin(seasonkhangesitolexpandl
roster( sizel duringl thel] 20200 season.30 Sports( clinicians(]
shouldtarefullylimonitorlbitchersforlthangeslinlpitchGvol-
umelthatfhcutelylincreaselbrlhrelbustainedfordongerboutsl
of0timelanddimplementJappropriatelrecoverylandUinjuryll
mitigationlbtrategiesftoliminimizelelbowlinjuries.[

INJURYONCIDENCE[IAMONGPOSITIONPLAYERSO

Duringlthed COVID-190shortenedOseason,0thelgroin/hip/

thighfdemonstratedthelgreatestdRbylbodylregion(lhmongl
positionOplayersUat02.00per010000AGEs,OthisObodylregion
isDoftenOthe0mostOcommonlylreportedlinjurylsitedamongl
positionplayersfindpreviousseasons.34Previousiteraturell
demonstratesfalsimilarJAElfor0combinedllowerlextremityll
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injuriesOat[2.00per010000AEs.30Amongstdmajoranddminor{]
leaguelplayersOduringthe2011-20160season,0hamstring(]
strainsOweredthedmostdcommonlydreporteddpathology.34
Otherlinjuriesfreportedlamong(baseballlplayerstolthislre-

gionlincludelextra-articularlinjuriesOsuchlasfhdductorfandl
quadricepsimusclelbtrainsibrlavulsions,fandtontusions;in-

tra-articularl injuriesO canl alsol occurll includingll labralll
pathologiesthndfemorallhcetabularimpingement.35Groin/

hip/thighlinjurieslcanUoccurliduringlacutelboutsOofliquickl
accelerationlbrlecelerationfimomentsfuringlbaselirunningll
orlffielding,lorviallcumulativelsportOdemandslofTrepetitivell
fielding,0throwing,[batting,lrepresentingllongerlchronicityl
oflisymptoms.350AlthoughUtherelisOanOelevationdinOIROin0
thelgroin/hip/thighliregionfobservedduringltheJCOVID-190
shortened$easonltomparedtolpreviousleasons,theltesultsl
oflithe[lPoissonlregressionddidinotOdemonstratelthisOtolbell
statisticallylbignificant,dikelyluetoltheBvidelhndlbverlap-

ping95%[CIslreported.[However, litlisnotable[tolconsiderl
thelpotentialletraininglkffectsthsdmpacted(byensityfandl
disruption[bflthe2020(amelkchedulelAndlisolationlproto-

colslthatlimaylhavelinfluencedlecoverylhndltrainingfstrate-

giestontributingtolthelgroin/hip/thighfinjuriesireported.8!
DetraininglbfltypeIinusclelibersibccurlinthsittlelhstwoll
weekslofllinactivity,land08 %0oflonelrepimaxDstrengthlde-

creasesthavelbeenlhownlafterlbnelmonthbfldetrainingpe-

riods.3%0Theseldisruptionsimaylhavelalsolimpactedacutel]
andlthronicGvorkloadlincreaseslkomparedtolpreviousikea-

sons.37~400IncreaseddcumulativeltrainingworkloadsOhavel
beenlpreviouslylhssociatedBvithbusceptibilityltolbvertrain-

inglbyndrome®4!landhcutelnjury%5-42Gvhichlinayrhavelin-

fluencedthedRGeenlinthelgroin/hip/thigh.O

CLINICALOMPLICATIONSO

ThisstudylhndpreviousOiteraturelprovidelhframeworkfor[
injurylBurveillance,thelfirstisteplinthekequencelbflinjuryl
preventionl recommendedd byl van Mechelenl andl col-
leagues.’[Furthermore,lthisOpaperlinformsibaseballlstake-
holders0 onl thel resultingl injuryd burdenl when[ abruptl
changeslinkeasonfandtrainingloccur(i.e.ICOVID-19pan-
demic,lkeasonallockoutsdduringlhegotiations)followedbyll
an[hcceleratedreturnitolsport.CAlthoughfthe[differenceslin(
overallllinjuryllincidencellmaylnot[belclinicallyUsignificant,l
playerstarefhtlthelhighestlrisk(forlthelmostOvulnerablelin-
juries,OparticularlylthelJelbowlamonglpitchers,Jandlgroin/
hip/thighlinjuriesthmonglositionlplayers.[Bylinvestigating(l
the[20210season,0whichOdemonstrateddecreasesCinlinjuryll
incidence,thisfhllowsforlstronglprelandipostlkeasonltom-
parisonsOvhenlabruptlbeasonallthangeslbccur.[Longereri-
odsbflramplupOvithtitrateddoadinglktrategies,[koincidingll
withltargetedelbowlhndthighlinjurylpreventionprograms(
maylallowOforJimprovedOrecoverylandOinjurydmitigation[]

strategiestheededoltombatthelncreasediskforlacutelel-
bowlhndgroin/hip/thighlinjuriesfduringfreturntolbaseballl
followingllabruptcessationloflsportsuchlasithelCOVID-190
pandemicribthervorktoppagecenarios. 2400

LIMITATIONSO

ThisOstudylisOnotOwithoutOlimitations.0OnlyOMLBUplayersQ
werelhssessed,[ecreasinglgeneralizabilitylbflthelresultsiol
otherOprofessionallbaseballlleaguesforJamateurbaseballl
players.[Further,[thelbubliclatalsetluitilizedHoeshotlhllowl
formissingldatalitobeOquantified,0whichfmaylimpactCthel
precision[bfltheseltesults.[However,[externalldlataialidationl]
waslperformedwithOotherpubliclyllavailable[ldataltolin-
creaselthelinterpretabilitylbfltheseltesults.[Additionally,dn-
juriesOvereltlassifiedlbydOCktandardabelstolthefhearestl
anatomicallbodylpart!4;0njuriesfeportedbasedbnpathol-
ogyl(i.e.Oulnarlcollaterallligamenttear,ThamstringUstrain,l
obliquel$train)ivereinconsistentlylteported,[fecreasingfthell
potentialltlinicallinterpretabilitylbfltheselfindings.[Finally,[
anlestimated(layer-gamelexposuresiverellisedoltalculatell
IRbasedbnltypicallgames[playedlkachlkeason.[Athleteslbyll
positionmaylhaveldifferentDexposuretosport,lwhichOwasl
notOpossibleltolcalculateOwithOtheseldata,ldimpacting{thel
clinicalnterpretabilitylbfltheselfindings.O

CONCLUSION[

CombinedlinjuryOratesOwerelsimilardduringOtheOCovid-190
shortened20200seasondamonglallOpositionsdcomparedtol
the2015-2019hnd202 1easons.Bybodyltegion,thelelbowl
waslthelimostlcommonlylinjuredbodyliegionlin2020&among[
pitchers,Owith(the(elbowldemonstratinglanlincreaselin(13.50
timesOthelratel compared0dto0thel previousfivelseasons.[
Amonglpositionlplayers,thelgroin/hip/thighldemonstratedl
thelhighestORONR2020.[Baseballlstakeholdersimayltonsiderl]
longerOperiodsUoflirampluplanddloadinglstrategies;Othesell
loading(ktrategiesimaylallowforimprovediecoverythndlin-
jurylmitigationlstrategiesOfollowingDtrainingldisruptions.l
InjuryOmitigationDstrategiesOshouldlgivelattention{tothel
mostivulnerablelinjuries,particularlylthelelbowlhndlgroin/
hip/thighlregionthmongalIIMLBDlayers.0
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