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Abstract 
Self-injuriousfrandfraggressivefrbehaviorsfrarefrcommonfrinfrfragilefrXfrsyndromefr(FXS).frHowever,frlittlefrisfrknownfraboutfrthefrper­
sistencefroffrthesefrbehaviorsfrandfrassociatedfrriskfrmarkers.frWefrestablishedfrthefrprevalencefrandfrpersistencefroffrself-injuriousfrandfr 
aggressivefrbehaviorsfroverfreightfryearsfrinfrmalesfrwithfrFXS,frandfrassociationsfrwithfrriskfrmarkers.frResultsfrshowedfr77%frandfr69%fr 
persistencefrratesfrforfrself-injuriousfrandfraggressivefrbehavior,frrespectively.frBaselinefrlevelsfroffrrepetitivefrbehaviorfrpredictedfr 
persistentfrself-injuriousfrbehavior.frChronologicalfrage,frimpulsivityfrandfroveractivityfrwerefrassociatedfrwithfrpersistentfraggres­
sivefrbehaviorfrbutfronlyfrimpulsivityfrpredictedfrpersistence.frThisfrisfrthefrfqrstfrstudyfrtofrdocumentfrthefrpersistencefroffrself-injuriousfr 
andfraggressivefrbehaviorfrinfrFXSfroverfrthefrmediumfrtofrlongfrtermfrandfrtofridentifyfrbehavioralfrriskfrmarkersfrthatfrmightfrfacilitatefr 
targetedfrearlyfrintervention. 

Keywordsfr FragilefrXfrsyndromefp‴frSelf-injuriousfrbehaviorfp‴frAggressionfp‴frRepetitivefrbehaviorfp‴frImpulsivityfp‴frAutismfp‴frRiskfr 
markersfp‴frChallengingfrbehaviorfp‴frEarlyfrintervention 

I tr duction 

Self-injuryfrandfraggressionfrarefrcommonfrandfrdetrimentalfr  
behaviorsfrassociatedfrwithfrintellectualfrdisabilityfr(ID).frPrev­
alencefrratesfrforfrself-injuriousfrbehaviorfrinfrpeoplefrwithfrIDfr 
offrheterogeneousfraetiologyfrrangefrfromfr4frtofr17%fr(Collacottfr 
etfpal.fr1998;frCooperfretfpal.fr2009;frOliverfretfpal.fr1987 )frwhilstfr 
ratesfrforfraggressivefrbehaviorfrrangefrfromfr7frtofr25%fr(Cooperfr 
etfpal.fr2009;frEmersonfretfpal.fr2001 ).frComparedfrtofrthosefrwithfrIDfr 
offrheterogeneousfraetiology,frprevalencefrratesfroffrself-injuryfr 
andfraggressionfrarefrelevatedfrinfrsomefrgeneticfrsyndromes.frForfr 
example,frindividualsfrwithfrCorneliafrdefrLange,frCrifrdufrChat,fr 
fragilefrXfr(FXS),frLowe,frPrader-WillifrandfrSmith-Magenisfr 
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syndromesfrarefrsignifqcantlyfrmorefrlikelyfrtofrdisplayfrself-injuryfr 
thanfrafrcontrastfrgroupfroffrindividualsfrwithfrIDfroffrheterogene­
ousfraetiologyfr (Arronfretfpal.fr2011 ). 

Establishingfr thefr persistencefr offr self-injuriousfr andfr  
aggressivefrbehaviorfracrossfrthefrlifespanfrisfrimportantfrforfr 
characterisingfrthefrnaturalfrhistoryfroffrthesefrbehaviorsfrandfr 
informingfrinterventionfrstrategies.frInfrindividualsfrwithfrID,fr 
self-injuriousfrandfraggressivefrbehaviorsfrtypicallyfremergefr 
duringfrchildhoodfrandfrprevalencefrratesfrthenfrincreasefrwithfr 
agefrintofradulthoodfrandfrdecreasefrthereafterfr (Daviesfrandfr 
Oliverfr2013 ).frAdditionally,frhighfrratesfroffrpersistencefroffr 
self-injuriousfr andfr aggressivefr behaviorfr arefr evidentfr infr  
individualsfrwithfrID.frLongitudinalfrstudiesfroffrself-injuryfr 
reportfr58%frpersistencefroverfr2fpyearsfr(DaviesfrandfrOliverfr 
2016 ),fr71%frpersistencefroverfr7fpyearsfr( Emersonfretfpal.fr2001 ,fr 
andfr84%frpersistencefroverfr20fpyearsfr(Taylorfretfpal.fr2011 .fr 
Persistencefroffraggressivefrbehaviorfrhasfrbeenfrreportedfrinfr 
childrenfrwithfrIDfroverfrafr2-yearfrperiodfr( 69%;frDaviesfrandfr 
Oliverfr 2016 .frThree-yearfr persistencefroffr self-injuriousfr  
andfraggressivefrbehaviorfrhasfrbeenfrinvestigatedfrinfrspecifqcfr 
neurodevelopmentalfrdisordersfrwithfr84%frpersistencefroffr  
self-injuryfrandfr67%frpersistencefroffraggressivefrbehaviorfr 
reportedfrinfrindividualsfrwithfrtuberousfrsclerosisfrcomplexfr 
(Wildefretfpal.fr2018 ),frandfr78%frpersistencefroffrself-injuryfrinfr 
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individualsfrwithfrautismfrspectrumfrdisorderfr(ASD;frRichardsfr 
etfpal.fr2016 .frTakenfrtogether,frthisfrresearchfrsuggestsfrthatfr 
thefrprevalencefroffrself-injuriousfrandfraggressivefrbehaviorfr 
increasesfrwithfragefrintofradulthoodfrandfrisfrhighlyfrpersistentfr 
bothfrinfrindividualsfrwithfrIDfroffrheterogeneousfraetiologyfr 
andfrinfrthosefrwithfrneurodevelopmentalfrdisorders.frAsfrsuch,fr 
thefrimportancefroffrearlyfrinterventionfrstrategiesfrhasfrbeenfr 
highlightedfr(seefrDaviesfrandfrOliverfr2016;frOliverfrandfrRich­
ardsfr2015 ). 

Thefrpresencefroffrself-injuriousfrandfraggressivefrbehaviorfr 
infrindividualsfrwithfrIDfrhasfrbeenfrassociatedfrwithfrspecifqcfr 
behavioralfrcharacteristicsfrwithfremergingfrevidencefrthatfrthesefr 
behavioralfrcharacteristicsfrarefralsofrassociatedfrwithfrthefrpersis 
tencefroffrself-injuriousfrandfraggressivefrbehavior.frForfrexample,fr 
severityfroffrIDfrisfrassociatedfrwithfrthefrpresencefroffrself-inju­
riousfrandfraggressivefrbehaviorfrinfrheterogeneousfrIDfrsamplesfr 
(Cooperfretfpal.fr2009;frMcClintockfretfpal.fr2003 ),frandfrinfrsomefr 
neurodevelopmentalfrdisordersfrsuchfrasfrCorneliafrdefrLangefr 
syndrome,fralthoughfrthisfr isfrnotfr thefrcasefrinfrotherfrgeneticfr  
syndromesfrincludingfrFXSfr(Arronfretfpal.fr2011;frSymonsfretfpal.fr 
2003 ).frInfraddition,frthefrpresencefroffrsomefrgeneticfrsyndromesfr 
isfrassociatedfrwithfranfrincreasedfrriskfroffrdisplayingfrself-injuri­
ousfrandfraggressivefrbehavior,froverfrandfrabovefrthatfraccountedfr 
forfrbyfrlevelfroffrIDfr(Arronfretfpal.fr2011 ).frWhenfrlevelfroffrIDfrisfr 
controlledfrfor,frthefrprevalencefroffrself-injuryfrisfralsofrheight­
enedfrinfrindividualsfrwithfrASDfr(Richardsfretfpal.fr2012 )frandfrinfr 
thosefrwithfrafrnumberfroffrgeneticfrsyndromesfrwhofrscorefrhigherfr 
onfrafrscreeningfrmeasurefrforfrASDfr(Arronfretfpal.fr2011 ).frMorefr 
specifqcally,frrepetitivefrbehaviorfrisfrassociatedfrwithfrafrthreefoldfr 
increasefroffraggressivefrbehaviorfrandfrafrsixfoldfrincreasefroffr 
self-injuryfr (Oliverfretfpal.fr2012 ). 

InfradditionfrtofrASD,frcharacteristicsfrassociatedfrwithfratten­
tion-defqcit-hyperactivityfrdisorderfr(ADHD)frhavefralsofrbeenfr 
associatedfrwithfrheightenedfrprevalencefrandfrpersistencefroffr 
self-injuriousfrandfraggressivefrbehavior.frForfrexample,frhigherfr 
levelsfroffrimpulsivityfrhavefrbeenfrassociatedfrwithfrheightenedfr 
prevalencefroffrself-injuriousfrandfraggressivefrbehaviorfrinfrafr 
numberfroffrgeneticfrsyndromesfrincludingfrFXSfr(Arronfretfpal.fr 
2011 )frandfrinfridiopathicfrIDfr( Rojahnfretfpal.fr2004 ).frImpulsivityfr 
hasfralsofrbeenfrassociatedfrwithfrpersistencefroffrself-injuryfrinfr 
individualsfrwithfrASDfr(Richardsfretfpal.fr2016 )frandfrwithfrpersis­
tencefroffrbothfrself-injuriousfrandfraggressivefrbehaviorfrinfrindi­
vidualsfrwithfrtuberousfrsclerosisfrcomplexfr(Wildefretfpal.fr2018 ).fr 
InfrheterogeneousfrID,frADHDfrisfrassociatedfrwithfrincreasedfr 
persistencefroffraggressivefrbehaviorfroverfrtimefr(Cooperfretfpal.fr 
2009 ).frTakenfr together,fr thisfr researchfrsuggestsfr thatfrASDfr  
andfrADHDfrcharacteristicsfrconferfrheightenedfrriskfrforfrthefr 
presencefrandfrpersistencefroffrself-injuriousfrandfraggressivefr 
behavior.frImportantly,frcharacteristicsfroffrASDfrandfrADHDfr 
arefrelevatedfrinfrsomefrneurodevelopmentalfrdisorders,frsuchfrasfr 
FXS,frandfrthereforefrsuchfrgroupsfrarefrlikelyfrtofrbefratfrhighfrriskfr 
forfrpersistentfrself-injuriousfrandfraggressivefrbehavior. 

FragilefkXfkSyndrome:fkAfjHighfkTiskfkPopulation 

FXSfroccursfrinfrapproximatelyfr1frinfr4000frmalesfrandfr1frinfr 
8000frfemalesfr(Crawfordfretfpal.fr2001 ).frItfrisfrcausedfrbyfranfr 
expansionfroffrcytosine-guanine-guaninefr  (CGG)frrepeatsfr  
(>fr200)fronfrthefrFOR1frgene,frwhichfrresultsfrinfrgenefrmethyla­
tionfrandfrafrsubsequentfrreductionfroffrFMRP.frAsfranfrX-linkedfr 
disorder,frmalesfrandfrfemalesfrarefrdifoerentiallyfrafoected.frDuefr 
tofrphenotypicfrgenderfrdifoerences,frthefrpresentfrstudyfrreportsfr 
datafrforfrmalesfrwithfrFXSfronly.frAlongsidefrmoderatefrID,fr 
self-injuriousfrandfraggressivefrbehaviorfrisfrphenotypicfroffr 
FXS,frwithfr54‛58%froffrindividualsfrreportedfrtofrself-injurefr 
atfrsomefrpointfrduringfrtheirfrlifetimefr(Richardsfretfpal.fr2012;fr 
Symonsfretfpal.fr2003 )frandfr50%frreportedfrtofrdisplayfraggres­
sivefrbehaviorfr (Arronfretfpal.fr2011 ). 

Handfrbitingfrisfrreportedfrtofrbefrthefrmostfrcommonfrformfr 
offrself-injuryfrinfrFXSfr (Richardsfretfpal.fr2012;frSymonsfretfpal.fr 
2003 ),froccurringfrinfr26%froffrmales,frandfrchangesfrtofrroutinefr 
andfrthefrpresentationfroffrdifncultfrdemandsfrhavefrbeenfrcitedfr 
asfrthefrmostfrcommonfrcausesfroffrself-injuriousfrbehaviorfrinfr 
FXSfr(Symonsfretfpal.fr2003 ).frThefrmostfrcommonfrformsfroffr 
aggressivefrbehaviorsfrhavefrbeenfrreportedfrasfrhittingfrothersfr 
(49%)frandfrkickingfrothersfr(30%;frHesslfretfpal.fr2008 ).frTherefr 
isfrevidencefrthatfrself-injuryfrmayfrbefrpersistentfroverfrthefrshortfr 
termfrinfrindividualsfrwithfrFXS,frwithfr81%froffrparticipantsfr 
whofrmanifestfrself-injuriousfrbehaviorfrcontinuingfrtofrengagefr 
infrthisfrbehaviorfr1frmonthfrfromfrthefroriginalfrreportfr( Symonsfr 
etfpal.fr2003 ).frSimilarly,fraggressivefrbehaviorfrinfrFXSfrmayfr 
befrpersistentfroverfrafrthree-yearfrtimefrperiodfrasfrindicatedfrbyfr 
stablefr‘problemfrbehavior’,frafrbroaderfrconstructfrincludingfr 
aggressivefrbehaviorfr(Hattonfretfpal.fr2002 ).frConsideringfrthefr 
relationshipfrbetweenfragefrandfrself-injuriousfrandfraggressivefr 
behaviorfr(DaviesfrandfrOliverfr2013 ),fritfrisfrimportantfrthatfr 
thefrpersistencefroffrself-injuriousfrandfraggressivefrbehaviorsfr 
isfrinvestigatedfracrossfrafrwidefragefrrangefrandfrlongerfrtimefr 
frame. 

FXSfrisfrassociatedfrwithfrbehavioralfrcharacteristicsfrthatfr 
havefrpreviouslyfrbeenfrassociatedfrwithfrself-injuriousfrandfr 
aggressivefrbehavior.frSpecifqcally,froveractivityfrandfrimpul­
sivity,frasfrwellfrasfrrepetitivefrbehaviorfrandfrimpairmentsfrinfr 
socialfrcommunicationfrarefrheightenedfrinfrFXSfr(Baumgard­
nerfretfpal.fr1995;frFarzinfretfpal.fr2006;frHattonfretfpal.fr2002;fr 
Munirfretfpal.fr2000;frSmithfretfpal.fr2012 .frThesefrbehavioralfr 
featuresfrcontributefr tofr thefrelevatedfrprevalencefr ratesfroffr  
bothfrADHDfrandfrASDfrinfrindividualsfrwithfrFXS.frADHDfr 
occursfrinfr53‛73%froffrindividualsfrwithfrFXSfr(Baumgardnerfr 
etfpal.fr 1995;frSullivanfretfpal.fr2006 ),frwhichfrisfrhigherfr thanfr 
thefrprevalencefrratefroffr33%frinfragefrandfrIQ-matchedfrpeersfr 
(Baumgardnerfretfpal.fr1995 )frandfr5%frinfrthefrgeneralfrpopula­
tionfr(AmericanfrPsychiatricfrAssociationfr2013 ).frSimilarly,fr 
thefrpresencefroffrASDfrisfralsofrelevatedfrwithfrafr30%frpreva­
lencefrratefrinfrFXSfr(Richardsfretfpal.fr2015 )frcomparedfrtofr1%fr 

http:etfpal.fr
http:persistencefroffraggressivefrbehaviorfroverfrtimefrCooperfretfpal.fr
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offrthefrgeneralfrpopulationfr(Bairdfretfpal.fr2006 ).frThefrcurrentfr 
literaturefrsuggestsfrthatfrmanyfrbehaviorsfrassociatedfrwithfr 
bothfrADHDfrandfrASDfrremainfrlargelyfrstablefroverfrtimefrinfr 
individualsfrwithfrFXSfr (Crawfordfretfpal.fr2018;frHattonfretfpal.fr 
2002;frMcDufnefretfpal.fr2010;frThurmanfretfpal.fr2015 ).frHow­
ever,frinconsistentfrresultsfrhavefralsofrbeenfrreportedfrregard­
ingfrthefrpersistencefroffrsomefrsocialfrbehaviorsfrassociatedfr 
withfrASDfrwithfrbothfrsubtlefrimprovementsfr( McDufnefretfpal.fr 
2010 )frandfrincreasingfrimpairmentfr(Thurmanfretfpal.fr2015 )fr 
beingfrreportedfrwithfrage.frInfraddition,frourfrrecentfrresearchfr 
demonstratedfranfrimprovementfrinfrimpulsivityfrandfrrepetitivefr 
questioningfrinfrmalesfrwithfrFXSfrwhofrdidfrnotfrhavefrelevatedfr 
autismfrsymptomsfr (Crawfordfretfpal.fr2018 ). 

GivenfrthefrhighfrprevalencefroffrASDfrandfrADHDfrrelatedfr 
behaviorsfrinfrFXS,frandfrthefrstrongfrassociationfrbetweenfrthesefr 
behaviorsfrandfrself-injuriousfrandfraggressivefrbehaviors,fritfrisfr 
importantfrthatfrthisfrareafroffrresearchfrisfrextendedfrbyfrinvestigatingfr 
thefrpersistencefroffrself-injuriousfrandfraggressivefrbehavior,frandfr 
thefrcharacteristicsfrassociatedfrwithfrpersistence,frusingfrlongitu­
dinalfrdata.frDelineatingfrthefrdevelopmentalfrtrajectoriesfroffrsuchfr 
associationsfrmayfrhelpfrinfridentifyingfrpotentialfrearlyfrbehavio­
ralfrriskfrmarkersfrforfrself-injuriousfrandfraggressivefrbehaviorfrinfr 
youngfrpopulationsfrwithfrFXSfrandfrmayfralsofrinformfrstrategicfr 
earlyfrandfrtargetedfrinterventionsfrthatfrincreasefrqualityfroffrlife. 

StudyingfrthefrphenomenologyfroffrASDfrandfrADHDfrinfrrela­
tionfrtofrself-injuriousfrandfraggressivefrbehavior,frasfropposedfrtofr 
studyingfrdiagnosticfrcategories,frgoesfrsomefrwayfrtowardsfrover­
comingfrwithfrthefrchallengefroffrdiagnosticfrdeterminationfrandfr 
specifqcityfrcausedfrbyfrthefroverlapfroffrbehavioralfrfeaturesfrasso­
ciatedfrwithfrFXS,frASDfrandfrADHDfr e.g.frsocialfrimpairment ,fr 
andfrwithfrthefrsubtlefrbutfrimportantfrdifoerencesfrbetweenfrthosefr 
withfrFXS,frandfridiopathicfrASDfr (seefrAbbedutofretfpal.fr2014frforfr 
afrreview). 

Thefrcurrentfrstudyfrwillfremployfrlongitudinalfranalysesfroffrdatafr 
collectedfroverfranfreight-yearfrtimefrperiodfrtofraddressfrthreefraims: 

1 fr Tofrinvestigatefrthefrprevalencefrandfrpersistencefroffrself­
injuryfrandfraggressionfrinfrindividualsfrwithfrFXSfroverfranfr 
eight-yearfrtimefrperiod. 

2 fr Tofrdelineatefrthefrassociationfrbetweenfrimpairmentsfrinfr 
socialfrcommunication,frrepetitivefrbehavior,froveractivity,fr 
andfrimpulsivity,frandfrthefrpersistencefroffrself-injuriousfr 
andfraggressivefrbehaviorfrinfrindividualsfrwithfrFXS. 

3 fr Tofrinvestigatefrwhichfrassociatedfrbehavioralfrcharacter­
isticsfrcanfrpredictfrthefrpersistencefroffrself-injuriousfrandfr 
aggressivefrbehaviorfrinfrindividualsfrwithfrFXS. 

Metho d 

Tecruitment 

Thisfrstudyfrwasfrconductedfrasfrpartfroffrafrlarge-scalefrquestion­
nairefrstudyfrinvestigatingfrthefrbehavioralfrphenotypesfroffrafr  
rangefroffrdifoerentfrneurodevelopmentalfrdisorders.frPartici­
pantsfrwerefrrecruitedfroverfrthreefrtimefrpoints.frAtfrTimefr1frfr(T1;fr 
2003‛2004),frparentsfrandfrcarersfroffr762frmalesfrwithfrFXSfr 
werefrcontactedfrthroughfrthefrFragilefrXfrSociety,frthefrUKfrfam­
ilyfrsupportfrgroup,frandfraskedfriffrtheyfrwouldfrlikefrtofrparticipatefr 
infrthefrstudy.frOffrthesefrprospectivefrparticipants,fr211fr(27% fr 
participated.frAtfrTimefr2frfr(T2;fr2006‛2007)frandfrTimefr3frfr(T3;fr 
2011‛2012),frparentsfrandfrcarersfroffrallfr211frmalesfrwithfrFXSfr 
whofrparticipatedfratfrfrT1frwerefrcontactedfrdirectlyfrandfrinvitedfrtofr 
participatefrinfrthefrfollow-upfrstagesfroffrthefrstudy.frOffrthefr211fr 
participants,fr148fr(70%)frtookfrpartfratfrfrT2frandfr91fr(43%)frtookfr 
partfratfrfrT3.frDatafrfromfrquestionnairesfrwerefrincludedfrinfrthefr 
presentfrstudyfrprovidingfrtheyfrcontainedfrinformationfrregard­
ingfrdiagnosis,frandfragefrorfrdatefroffrbirth,frandfrhadfrmissingfrdatafr 
onfrnofrmorefrthanfr25%froffrthefr14frmeasuresfrinfrthefrquestionnairefr 
packfratfranyfrtimefrpoint.frAfterfrapplyingfrthefrexclusionfrcriteria,fr 
datafrwerefravailablefronfr79frmalesfrwithfrFXS. 

Participants 

Demographicfr characteristicsfr offr thefr 79fr participantsfr arefr  
presentedfrinfrTablefp1.frDescriptivefranalysisfrshowedfrthatfrthefr 
majorityfroffrparticipantsfrwerefrverbalfr(ablefrtofrspeakfrorfrsignfr 
morefrthanfr30frwords),frhadfrafrnormalfrrangefroffrhearingfrandfr 
visionfrabilities,frwerefrmobile,frandfrdemonstratedfrself-helpfr 
skillsfrcategorisedfrasfr‘partlyfrable’frorfr‘able’,frbasedfronfrthefr 
Wessexfrscalefr(Kushlickfretfpal.fr1973 ).frTwenty-sevenfr(34%) fr 
offrthefrparticipantsfrtookfrpartfrinfrafrfollowfrupfrstudyfrwherefrtheirfr 
FXSfrdiagnosesfrwerefrconfqrmedfrthroughfrgeneticfrtesting.frThefr 
remainingfrparticipants’frFXSfrdiagnosesfrwerefrconfirmedfr  
throughfrparentalfrreportfroffrafrdiagnosisfrfromfrafrrelevantfrpro­
fessionalfr (GP,frpaediatrician,frorfrclinicalfrgeneticist). 

Measures 

Thefrfollowingfrinformantfrmeasuresfrwerefrused: 

AdaptivefkBehavior:fk hefk essexfkScale 

ThefrWessexfrscalefr(Kushlickfretfpal.fr1973 )frwasfrdevelopedfrtofr 
assessfrthefrsocialfrandfrphysicalfrcapabilitiesfroffrchildrenfrandfr 
adultsfrwithfrID.frItfrcomprisesfrfqvefrsubscales,frincluding:frconti­
nence,frmobility,frself-helpfrskills,frspeechfrandfrliteracy.frForfrthefr 
presentfrstudy,frthefrself-helpfrsubscalefrwasfrusedfrasfranfrestimatefr 
offrthefrdegreefroffradaptivefrbehaviorfrability.frThefrWessexfrscalefr 

http:McDufnefretfpal.fr
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T    able 1 Participantfr
characteristics 

Timefr 1fr (nfr=fr79) Timefr 2fr (nfr=fr79) Timefr 3fr (nfr=fr79) 

Agefrinfryears 

Gender 

Meanfr(SD) 
Range 
%frmale 

17.64fr(9.21) 
6‛47 
100 

20.22fr(9.15) 
9‛49 
100 

25.01fr(9.00) 
14‛54 
100 

Wessexfrself-help 
Mobilitya 

Speechb 

Wessexfrvision 

%frpartlyfrable/able 
%frmobile 
%frverbal 
%frnormal 

84.8 
98.7 
87.3 
92.4 

89.9 
97.5 
89.9 
94.9 

91.1 
98.7 
92.4 
89.9 

Wessexfrhearing 
SCQfrtotalfrscore 

%frnormal 
Meanfr(SD) 

93.7 
20.80fr(5.96) 

93.7 
20.18fr(6.28) 

97.5 
18.39fr(5.95) 

SCQfrscorefr(ASDfrcutfrofo) 
Range 
%frscorefrabovefr15 

6‛34 
75.9 

6‛35 
69.6 

7‛33 
65.8 

TAQfrtotalfrscore Meanfr(SD) 38.05fr(19.66) 34.06fr(19.86) 33.87fr(19.65) 
Range 1‛72 0‛71 0‛71 

afrAblefrtofrwalkfrunaided 
bfrSpeak/signfrmorefrthanfr30frwords 

isfranfrefoectivefrtoolfrforfrlarge-scalefrpostalfrquestionnairefrstud­
iesfrandfrhasfrmodestfrinter-raterfrreliabilityfratfrsubscalefrlevelfr 
forfrbothfrchildrenfrandfradultsfrwithfrIDfrwithfrmeanfrreliabilityfr 
coefncientsfroffr0.62frforfroverallfrclassifqcationfrandfr0.54frforfr 
item-levelfrreliabilityfr (PalmerfrandfrJenkinsfr1982 ). 

Self‑InjuriousfkandfjAggressivefkBehavior:fk hefk 
ChallengingfkBehaviourfkSuestionnaire 

ThefrChallengingfrBehaviourfrQuestionnairefr(CBQ;frHymanfr 
etfpal.fr2002 )frwasfrdevelopedfrtofrevaluatefrthefrpresencefroffrself­
injury,frphysicalfraggression,frdestructionfroffrproperty,frandfrste­
reotypedfrbehaviorfroccurringfrinfrthefrlastfrmonth.frThefrmeasurefr 
alsofrexaminesfreightfrtopographiesfroffrself-injuryfrthatfrwerefr 
adaptedfrfromfrBodfqshfretfpal.fr( 1995 ).frForfrthefrpresentfrstudyfr 
itemsfrevaluatingfrthefrpresencefroffrself-injuriousfrandfraggres­
sivefrbehaviorfrwerefrused.frThefrCBQfrdemonstratesfrgoodfrinter­
raterfrreliabilityfrwithfrreliabilityfrcoefncientsfrrangingfrfromfr 
0.61frtofr0.89fr (Hymanfretfpal.fr2002 ). 

Attention‑DeficitfkHyperactivityfkDisorderfk 
Characteristics:fk hefkActivityfkSuestionnaire 

ThefrActivityfrQuestionnairefr(TAQ;frBurbidgefretfpal.fr2010 )fr 
wasfrdevelopedfrtofrassessfrbehaviorsfrindicativefroffroveractivityfr 
andfrimpulsivity,frwhichfrarefrassociatedfrwithfrattention-defqcitfr 
hyperactivityfrdisorder,frinfrindividualsfrwithfrID.frThefrTAQfrhasfr 
18fritemsfrwhichfrformfrthreefrsubscalesfroffroveractivity,frimpul­
sivityfrandfrimpulsivefrspeech.frInternalfrconsistencyfrforfrthefr 
subscalesfrisfrgoodfrwithfralphafrcoefncientsfrrangingfrfromfr0.67fr 
tofr0.94.frInter-raterfrandfrtest‛retestfrreliabilityfrindicesfrforfrsub­
scalesfrandfrtotalfrscorefrexceedfr0.70.frItemfrlevelfrinter-raterfrreli­
abilityfrrangesfrfromfr0.31frtofr0.75fr(meanfr0.56)frandfrtest‛retestfr 
reliabilityfrrangesfrfromfr0.60frtofr0.90fr (meanfr0.75). 

AutismfkCharacteristics:fk hefkSocialfkCommunicationfk 
Suestionnaire 

ThefrSocialfrCommunicationfrQuestionnairefr(SCQ;frRutterfr  
etfpal.fr2003 )frisfrafr40-itemfrquestionnairefrdesignedfrtofrassessfr 
characteristicsfrassociatedfrwithfrASD.frTherefrarefrthreefrsub­
scales:frsocialfr interaction,frcommunicationfrandfrrepetitivefr  
behavior.frEachfritemfronfrthefrquestionnairefrdescribesfrafrspecifqcfr 
social,frcommunicativefrorfrrepetitivefrbehaviorfrandfrrequiresfr 
afrYes/Nofrresponsefrtofrindicatefrthefrpresencefrorfrabsencefroffr 
eachfrbehavior.frAfrscorefroffr22frorfrmorefrconstitutesfrthefrcut-ofofr 
scorefrforfrpossiblefrautism,frwithfrafrscorefroffr15frorfrmorefrindicat­
ingfrpossiblefrASD.frInfrtermsfroffrconvergentfrvalidity,frsignifq­
cantfrcorrelationsfrhavefrbeenfrobservedfrbetweenfrthefrAutismfr 
DiagnosticfrObservationfrSchedulefr(Lordfretfpal.fr1999 frandfr 
thefrAutismfrDiagnosticfrInterviewfr(LefrCouteurfretfpal.fr1989 .fr 
Sensitivityfrandfrspecifqcityfroffr0.85frandfr0.85,frrespectively,fr 
arefrreportedfrforfrthefrcut-ofofrforfrpossiblefrASD,frandfrvaluesfroffr 
0.75frandfr0.60frarefrreportedfrforfrthefrcut-ofofrforfrautism.frInter­
nalfrconsistencyfrisfrgoodfr(fmfr=fr0.90frforfrthefrtotalfrscale).frAtfrT1,fr 
thefrLifetimefrVersionfroffrthefrSCQfrwasfremployed.frAtfrfrT2frandfr 
frT3,frthefrCurrentfrVersionfrwasfradministeredfrasfrthisfrisfrrecom­
mendedfrtofrevaluatefrchangefroverfrtime. 

Procedure 

Atfreachfrtimefrpoint,frparentsfrandfrcarersfroffrprospectivefrpar­
ticipantsfrwerefrmailedfrafrcoveringfrletter,franfrinformationfrsheetfr 
aboutfrthefrstudy,frafrquestionnairefrpackfrconsistingfroffrafrnumberfr 
offrmeasures,frandfrafrconsentfrform.frMeasuresfrwerefrcounter­
balancedfrtofrmitigatefrorderfrefoects.frDatafrfromfrallfrtimefrpointsfr 
forfrthefrmeasuresfrincludedfrinfrthefrpresentfrstudyfr(Wessexfrforfr 
samplefrcharacterisation,frandfrCBQ,frTAQfrandfrSCQ)frwerefr 
extractedfrforfranalysis. 

http:meanfr0.75
http:adaptedfrfromfrBodfqshfretfpal.fr
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DatafkAnalysis 

DatafrwerefrtestedfrforfrnormalityfrusingfrKolmogorov‛Smirnovfr 
tests.frWherefrdatafrdidfrnotfrmeetfrcriteriafrforfrafrnormalfrdistribu­
tionfr pfr<fr0.05)frnon-parametricfrtestsfrwerefremployed. 

Tofr investigatefr thefr persistencefr offr self-injuriousfr andfr  
aggressivefrbehaviorfrinfrindividualsfrwithfrFXS,frdescriptivefr 
analysesfroffrthefrCBQfrwerefrconductedfratfrfrT1,fr frT2,frandfrfrT3.frForfr 
analysesfrconcerningfrself-injury,frparticipantsfrwerefrdividedfr 
intofrthreefrsubgroups:fr( a frthosefrthatfrshowfrpersistentfrself­
injuryfr(presentfratfrfrT1,fr frT2frandfrfrT3 ),fr(b)frthosefrthatfrshowfrtran 
sientfrself-injuryfr(presentfratfrfrT1,fr Tfr 2,frorfr frT3frbutfrnotfrpresentfrforfr 
allfroffrthosefrtimefrpoints),frandfr(c)frthosefrthatfrshowfranfrabsencefr 
offrself-injuryfr(absentfratfrfrT1,fr frT2frandfrfrT3 ).frForfranalysesfrregard­
ingfraggressivefrbehavior,frparticipantsfrwerefrdividedfrintofrthreefr 
subgroupsfrusingfrthefrsamefrcriteria. 

Tofrinvestigatefrthefrdemographicfrandfrbehavioralfrcharac­
teristicsfrassociatedfrwithfrpersistencefroffrself-injuriousfrandfr 
aggressivefrbehavior,frafrseriesfroffrKruskal‛Wallisfrtestsfrwerefr 
conductedfrtofrassessfrdifoerencesfrbetweenfreachfroffrthefrsub-
groupsfronfrsubscalefrscoresfroffrimpulsivityfrandfroveractivityfr 
(usingfrthefrTAQ),frandfronfrsubscalefrscoresfroffrsocialfrinterac­
tion,frcommunication,frandfrrepetitivefrbehaviorfr(usingfr thefr  
SCQ).frDifoerencesfrbetweenfrthefrsubgroupsfronfrthefrdemo­
graphicfrcharacteristicsfroffrchronologicalfragefrandfradaptivefr 
behaviorfrability,frasfrmeasuredfrbyfr thefrWessex,frwerefralsofr  
explored.frWherefrbetween-groupfrdifoerencesfrwerefrrevealed,fr 
thefrsourcefroffrdifoerencefrwasfrexploredfrusingfrMann‛Whitneyfr 
Ufrtests.frBinaryfrlogisticfrregressionsfrwerefrthenfrundertakenfrtofr 
investigatefrwhetherfrthefrdemographicfrandfrbehavioralfrchar­
acteristicsfrassociatedfrwithfrpersistencefroffrself-injuriousfrorfr 
aggressivefrbehaviorfrpredictedfrthefrpersistencefroffrbehavior. 

Results 

PrevalencefkandfjPersistencefkoffjSelf‑injuriousfk 
andfjAggressivefkBehaviorfkinfjFXS 

Thefrfqrstfraimfroffrthefrstudyfrwasfrtofrinvestigatefrthefrprevalencefr 
andfrpersistencefroffrself-injuriousfrandfraggressivefrbehaviorfrinfr 

malesfrwithfrFXS.frSelf-injuriousfrbehaviorfrwasfrdemonstratedfr 
byfr49.4%froffrparticipantsfratfreachfrtimefrpoint.frTherefrwasfrmorefr 
fluctuationfrinfrthefrprevalencefrratesfroffraggressivefrbehavior,fr 
whichfrwasfrdemonstratedfrbyfr40.5,fr31.6,frandfr36.7%froffrpartici­
pantsfratfrfrT1,fr frT2,frandfrfrT3,frrespectively.frThefrnumberfroffrpartici­
pantsfrshowingfrabsent,frtransientfrandfrpersistentfrself-injuriousfr 
andfraggressivefrbehaviorfracrossfrthefreight-yearfrtimefrperiodfrisfr 
shownfrinfrTablefp2.frThefrfqndingsfrshowfrthatfr34.2%frandfr21.5%fr 
offrthefrtotalfrsamplefrdisplayedfrpersistentfrself-injuriousfrandfr 
aggressivefrbehavior,frrespectively.frOverall,fr76.9%froffrpartici­
pantsfrwhofrdisplayedfrself-injuryfratfrfrT1frcontinuedfrtofrdemon­
stratefrthisfrbehaviorfratfrfrT3frwhereasfr68.8%froffrparticipantsfrwhofr 
displayedfraggressivefrbehaviorfratfrfrT1frcontinuedfrtofrdisplayfrthisfr 
behaviorfratfrfrT3. 

DemographicfkandfjBehavioralfkCharacteristicsfk 
AssociatedfkwithfjthefjPersistencefkoffjSelf‑injuriousfk 
andfjAggressivefkBehaviorfkinfjIndividualsfkwithfjFXS 

Thefrsecondfraimfroffrthefrstudyfrwasfrtofrinvestigatefrthefrdemo-
graphicfrandfrbehavioralfrcharacteristicsfrassociatedfrwithfrthefr 
persistencefroffrself-injuriousfrandfraggressivefrbehaviorfr infr  
individualsfrwithfrFXS.frKruskal‛Wallisfrtestsfrrevealedfrthatfr 
participantsfrwhofrneverfrdisplayedfrself-injury,frparticipantsfr 
whofrshowedfrpersistentfrself-injury,frandfrparticipantsfrwhofr 
showedfrtransientfrself-injuryfrdifoeredfrsignifqcantlyfrinfrtermsfr 
offr frT1frrepetitivefrbehaviorfronlyfr( χ2fr (2) fr=fr8.396,fr pfr=fr0.015).fr 
Mann‛WhitneyfrUfrtestsfrconfqrmedfrthatfrthisfrdifoerencefrwasfr 
drivenfrbyfrlowerfrrepetitivefrbehaviorfrscoresfrinfrthosefrwithfr 
absentfr self-injuryfr comparedfr tofr thosefr thatfr showedfr per­
sistentfr ( Ufr=fr186.500,fr pfr=fr0.005 fr orfr transientfr self-injuryfr  
Ufr=fr226.500;fr pfr=fr0.040).frThefrresultsfrfromfrthisfranalysisfrarefr 

shownfrinfrTablefp3. 
Kruskal‛Wallisfr testsfr alsofr revealedfr thatfr participantsfr  

whofrshowedfreitherfrpersistent,frabsentfrorfrtransientfraggres­
sivefrbehaviorfrdifoeredfrsignifqcantlyfr infrchronologicalfragefr  
χ2fr (2) fr=fr9.481,fr pfr=fr0.009),fr impulsivityfr χ2fr (2) fr=fr17.422,fr 

pfr<fr0.001)frandfrinfroveractivityfr( χ2fr(2)fr7.580,frpfr=fr0.023).frPar­
ticipantsfrwithfrpersistentfraggressivefrbehaviorfrwerefrsignifq­
cantlyfryoungerfratfrfrT1frthanfrthosefrwithfrtransientfr( Ufr=fr135.000,fr 
pfr=fr0.033)fr orfr absentfr aggressivefr behaviorfr ( Ufr=fr150.000,fr 

able 2 Numberfroffrparticipantsfrandfrpercentagesfr(infrparentheses)frshowingfrabsent,frtransientfrandfrpersistentfrself-injuriousfrandfraggressivefrbehaviorfr
betweenfrTimefr1frandfrTimefr3 

Totalfr samplefr (nfr=fr79) ParticipantsfrwithfrbehaviorfratfrfrT1fr (nfr=fr39) 

Behavior Absent Transient Persistent PersistencefratfrfrT2 PersistencefratfrfrT3 

Self-injuryfr(%) 25fr(31.6) 27fr(34.2) 27fr(34.2) 30fr(76.9) 30fr(76.9) 

Totalfr samplefr (nfr=fr79) ParticipantsfrwithfrbehaviorfratfrT1fr(nfr=fr32) 

Behavior Absent Transient Persistent PersistencefratfrfrT2 PersistencefratfrfrT3 

Aggressionfr(%) 36fr(45.6) 26fr(32.9) 17fr(21.5) 19fr(59.4) 22fr(68.8) 

http:pfr=fr0.015.fr
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Table  3  DemographicfrandfrbehavioralfrdatafroffrsubgroupsfroffrparticipantsfrwithfrFXSfrshowingfreitherfrpersistent,fr transient,frorfrabsentfrself-injuriousfr
behavior 

Table  4  DemographicfrandfrbehavioralfrdatafroffrthefrsubgroupsfroffrparticipantsfrwithfrFXSfrshowingfreitherfrpersistent,fr transientfrorfrabsentfraggressivefr
behavior 

Persistent Transient Absent Kruskal‛Wallis df p	 Postfrhocfr 
Mann‛Whit­
neyfrU 

N 
Age 
Wessexfrself-helpfrscore 
TAQfrimpulsivity 
TAQfroveractivity 
SCQfrcommunication 
SCQfrsocialfrinteraction 
SCQfrrepetitivefrbehavior 

Meanfr(SD) 
Meanfr(SD) 
Meanfr(SD) 
Meanfr(SD) 
Meanfr(SD) 
Meanfr(SD) 
Meanfr(SD) 

27 
15.38fr(7.67) 
7.06fr(1.48) 
17.81fr(6.74) 
20.63fr(11.40) 
7.37fr(1.60) 
9.28fr(2.49) 
5.11fr(1.74) 

27 
19.08fr(9.79) 
7.11fr(1.60) 
16.33fr(7.07) 
17.97fr(17.97) 
7.16fr(2.89) 
7.57fr(3.39) 
4.63fr(1.80) 

25 
18.53fr(9.97) 
7.84fr(1.46) 
12.90fr(7.94) 
14.92fr(10.54) 
7.38fr(2.37) 
8.18fr(3.19) 
3.36fr(2.22) 

2.781 
4.723 
5.794 
3.768 
0.076 
2.910 
8.396 

2 
2 
2 
2 
2 
2 
2 

0.249 
0.094 
0.055 
0.152 
0.963 
0.233 
0.015 Persis­

tentfr>frabsent;fr 
tran­
sientfr>frabsent 

pBoldfrvaluesfrisfrstatisticallyfrsignifqcantfr( fp<fp.05) 

pfr=fr0.003).fr Infraddition,frparticipantsfrwhofrshowedfrabsentfr  
aggressivefrbehaviorfrscoredfrsignifqcantlyfrlowerfronfrmeas-
uresfroffrimpulsivityfratfrfrT1frthanfrthosefrthatfrshowedfrpersistentfr 
(Ufr=fr125.000,fr pfr=fr0.001)frorfrtransientfraggressivefrbehaviorfr 
(Ufr=fr231.000,fr pfr=fr0.001).frFinally,frparticipantsfrwhofrshowedfr 
absentfraggressivefrbehaviorfrscoredfrsignifqcantlyfrlowerfronfr 
measuresfroffroveractivityfratfrfrT1frthanfrthosefrthatfrshowedfrper­
sistentfr ( Ufr=fr176.500,fr pfr=fr0.014)fr orfr transientfr aggressivefr  
behaviorfr( Ufr=fr329.500,fr pfr=fr0.048).frThesefrresultsfrarefrshownfr 
infrTablefp4.frFigurefp1frshowsfrthefrmeanfrscoresfrforfrthefrmeasuresfr 
thatfrsignifqcantlyfrdifoerentiatefreachfroffrthefrsub-groups. 

PredictingfkPersistentfkSelf‑injuriousfkandfjAggressivefk 
Behavior 

Thefrthirdfraimfroffrthefrstudyfrwasfrtofrevaluatefrwhichfrdemo-
graphicfrandfrbehavioralfrcharacteristicsfrthatfrwerefrassociatedfr 

withfrthefrpersistencefroffrself-injuriousfrorfraggressivefrbehaviorfr 
predictfrthefrpersistencefroffrsuchfrbehaviorfrinfrindividualsfrwithfr 
FXS. 

First,frafrbinaryfrlogisticfrregressionfrwasfrperformedfrwithfr 
self-injuryfr(persistentfrorfrabsent;frnfr=fr52)frasfrthefrdependentfr 
variable.frEarlierfr analysesfr indicatedfr thatfr onlyfr repetitivefr  
behaviorfrwasfrshownfrtofrdifoerentiatefrthefrsubgroupsfroffrpar­
ticipantsfrdisplayingfrpersistent,frtransientfrorfrabsentfrself-injuryfr 
andfrthisfrwas,frtherefore,frthefronlyfrpredictorfrvariablefrincludedfr 
infr thefr binaryfr logisticfr regression.fr Thefr logisticfr regres­
sionfrmodelfr( χ2fr (1 )fr=fr9.414,fr pfr=fr0.002 )fr correctlyfr classifqedfr 
67.3%froffrcasesfrandfrrestricted,frrepetitivefrbehaviorfrsignifq­
cantlyfrcontributedfrtofrthefrpredictionfroffrpersistentfrself-injuryfr 
(Waldfr=fr7.495,fr dffr (1),fr pfr=fr0.006).frIncreasingfrscoresfronfrthefr 
measurefroffrrestricted,frrepetitivefrandfrstereotypedfrbehaviorfr 
wasfrassociatedfrwithfranfrincreasedfrlikelihoodfroffrexhibitingfr 
persistentfrself-injuryfr (oddsfrratiofr=fr1.566). 

Persistent Transient Absent Kruskal‛Wallis df p Postfrhocfr(Mann‛WhitneyfrU) 

N 17 26 36 
Age Meanfr(SD) 13.01fr(7.03) 17.35fr(8.63) 20.05fr(9.85) 9.481 2 0.009 Absentfr>frpersistent;fr persis­

tentfr<frtransient 
Wessexfrself-helpfrscore Meanfr(SD) 6.79fr(1.40) 7.35fr(1.35) 7.56fr(1.70) 3.955 2 0.138 
TAQfrimpulsivity Meanfr(SD) 19.53fr(5.44) 18.77fr(5.06) 11.79fr(7.86) 17.422 2 <0.001 Absentfr<frpersistent;fr 

absentfr<frtransient 
TAQfrover-activity Meanfr(SD) 22.29fr(10.15) 19.77fr(9.58) 14.50fr(11.02) 7.580 2 0.023 Absentfr<frpersistent;fr 

absentfr<frtransient 
SCQfrcommunication Meanfr(SD) 7.22fr(1.73) 7.31fr(2.47) 7.33fr(2.51) 0.161 2 0.923 
SCQfrsocialfrinteraction Meanfr(SD) 8.11fr(2.39) 8.64fr(3.40) 8.21fr(3.20) 0.822 2 0.663 
SCQfrrepetitivefrbehavior Meanfr(SD) 4.59fr(2.09) 5.00fr(1.81) 3.86fr(2.07) 4.036 2 0.133 

Boldfrvaluesfrarefrstatisticallyfrsignifqcantfr( pfp<fp.05) 

http:pfp<fp.05
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A: Repetitive Behavior (SCQ) behaviorfr (oddsfr ratiofr=fr1.265),frbutfr increasingfroveractivityfr  
scoresfrandfrchronologicalfragefrdidfrnotfrsignifqcantlyfrcontributefr 
tofrthefrmodelfr (bothfrpfr>fr0.05). 

Discussion 

Thisfr longitudinalfrstudyfr investigatedfr thefrpersistencefroffr  
self-injuriousfrandfraggressivefrbehaviorfrinfrmalesfrwithfrFXSfr 
overfranfreight-yearfr timefrperiod.frInfraddition,frbehavioralfr  
correlatesfrassociatedfrwithfrthefrpersistencefroffrself-injuryfr 
andfraggressionfrwerefrinvestigated.frResultsfrindicatedfrthatfr 
77%froffrindividualsfrwithfrFXSfrwhofrshowedfrself-injuryfratfr 
T1frcontinuedfrtofrdemonstratefrthisfrbehaviorfr8fryearsfrlaterfr 
whilstfr69%froffrindividualsfrwhofrshowedfraggressivefrbehav­
iorfrstillfrdemonstratedfrthisfrbehaviorfr8fryearsfrlater.frSeverityfr 
offrrestrictedfrandfrrepetitivefrbehaviorfratfrfrT1frdifoerentiatedfr 
thosefrwhofrhadfrneverfrdisplayedfrself-injuriousfrbehaviorfr  
fromfrthosefr thatfrdisplayedfreitherfr transientfrorfrpersistentfr  
self-injuriousfrbehavior.frChronologicalfrage,frimpulsivityfr 
andfroveractivityfratfrfrT1frwasfrassociatedfrwithfrpersistencefroffr 
aggressivefrbehavior.frSpecifqcally,frindividualsfrwithfrpersis­
tentfraggressivefrbehaviorfrwerefrolderfrthanfrthosefrwithfrabsentfr 
orfr transientfr aggression.fr Infr addition,fr individualsfr withfr  
absentfraggressivefrbehaviorfrdemonstratedfrlowerfrlevelsfroffr 
impulsivityfrandfroveractivityfrthanfrthosefrwithfrtransientfrorfr 
persistentfraggression.frFinally,frhigherfrlevelsfroffrrestrictedfr 
andfrrepetitivefrbehaviorfrandfrhigherfrlevelsfroffrimpulsivityfr 
atfrT1frpredictedfrpersistentfrself-injuriousfrandfraggressivefr 
behavior,frrespectively.frTakenfrtogether,frthesefrresultsfrindi­
catefrthatfrrestrictedfrandfrrepetitivefrbehaviorfrisfrafrriskfrmarkerfr 
forfrpersistentfrself-injuriousfrbehaviorfrwhilstfrearlyfrimpul­
sivityfrisfrafrriskfrmarkerfrforfrpersistentfraggressivefrbehavior. 

Almostfr50%froffrparticipantsfrdemonstratedfrself-injuryfr 
withinfrthefrprecedingfrmonthfratfreachfroffrthefrthreefrmeasure­
mentfrtimefrpoints.frThesefrprevalencefrratesfrarefrsimilarfrtofr 
thosefrreportedfrinfrexistingfrliteraturefr(Arronfretfpal.fr2011;fr 
Richardsfretfpal.fr2012;frSymonsfretfpal.fr2003 )frandfrcorrobo­
ratefrreportsfrthatfrself-injuryfrisfrafrcommonfrcharacteristicfr  
offrFXS.frThefrresultsfrreportedfrherefralsofrindicatefrthatfrforfr 
individualsfrwithfrFXSfrwhofrshowfrself-injury,frthisfrbehaviorfr 
isfrhighlyfrlikelyfrtofrpersistfrwithfr77%froffrparticipantsfrcon­
tinuingfrtofrdemonstratefrthisfrbehaviorfr8fryearsfrlater.frThisfr 
persistencefrratefrisfrsimilarfrtofrthatfrreportedfrinfrexistingfrlit­
eraturefrmeasuredfroverfrafrshorterfrtimefrframe.frSymonsfretfpal.fr 
(2003 )frreportedfr84%frpersistencefroffrself-injuriousfrbehaviorfr 
1frmonthfrafterfrbaselinefrmeasurementfrinfrindividualsfrwithfr 
FXS.frThefrpersistencefrratefrinfrFXSfrisfralsofrbroadlyfrconsist­
entfrwithfrotherfrpopulationsfrincludingfrheterogeneousfrIDfr 
(71%froverfr7fpyears;frEmersonfretfpal.fr2001 ),frtuberousfrsclerosisfr 
complexfr (85%froverfr3fpyears;frWildefretfpal.fr2018 ),frandfrASDfr 
(78%froverfr3fpyears;frRichardsfretfpal.fr2016 ). 
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ig. 1 Difoerencesfr betweenfr thosefr showingfr persistent,fr transientfr orfr
absentfrself-injuryfronfrthefrbaselinefrmeasurefroffrrepetitivefrbehaviorfr( a ).fr 
Difoerencesfr betweenfr thosefr showingfr persistent,fr transientfr orfr absentfr
aggressivefr behaviorfr onfr baselinefr measuresfr offr impulsivityfr  b)fr andfr  
overactivityfr( c ).frErrorfrbarsfrrepresentfrstandardfrerror 

Afrsecondfrbinaryfrlogisticfrregressionfrwasfrconductedfrwithfr
aggressivefr behaviorfr  (persistentfr orfr absent;fr nfr=fr53 )fr asfr thefr
dependentfrvariable.frPredictorfrvariablesfroffrinterestfrwerefrchron­
ologicalfrage,frimpulsivity,frandfroveractivity.frThefrlogisticfrregres­
sionfrmodelfr( χ2fr (3) fr=fr18.043,fr pfr<fr0.001)fr correctlyfr classifqedfr 
75.5%froffrcases.frOnlyfrimpulsivityfrsignifqcantlyfrcontributedfrtofr 
thefrpredictionfroffrpersistentfraggressivefrbehaviorfr (Waldfr=fr6.291,fr 
dffr(1),frpfr=fr0.012).frIncreasingfrimpulsivityfrscoresfrwasfrassociatedfr 
withfranfrincreasedfrlikelihoodfroffrexhibitingfrpersistentfraggressivefr 
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Prevalencefrratesfrforfraggressivefrbehaviorfratfreachfrtimefr 
pointfrvariedfrfromfr31frtofr40%frsuggestingfrthatfrthisfrbehav­
iorfrisfrslightlyfrlessfrcommonfrthanfrself-injuryfrinfrmalesfrwithfr 
FXS.frHowever,frasfrwithfrself-injuriousfrbehavior,fraggres­
sivefrbehaviorfrwasfrpersistentfroverfr8fryearsfrforfrthefrmajorityfr 
offrparticipantsfrdisplayingfrthisfrbehaviorfr(69%).frThefrper­
sistencefrratefroffraggressivefrbehaviorfrinfrFXSfrisfrsimilarfrtofr 
thatfroffridiopathicfrIDfrwherefrtwo-yearfrpersistencefroffr68.4%fr 
(Cooperfretfpal.fr2009)frandfr15‛18fpmonthfrpersistencefroffr69%fr 
(DaviesfrandfrOliverfr2016 )frhasfrbeenfrreported.frThefrpersistentfr 
naturefroffrself-injuriousfrbehaviorfrandfraggressionfrunder­
linesfrthefrneedfrtofrdevelopfrearlyfrinterventionsfrthatfrtargetfrthisfr 
groupfroffrindividualsfrwhofrarefratfrhigherfrriskfrforfrthefrdevelop­
mentfroffrself-injuriousfrandfraggressivefrbehavior. 

Thefrcurrentfrstudyfridentifqedfrriskfrmarkersfrforfrpersistentfr 
self-injuriousfrbehaviors.frSpecifqcally,frrestrictedfrandfrrepeti­
tivefrbehaviorfrdifoerentiatedfrparticipantsfrshowingfrabsent,fr  
transientfrorfrpersistentfrself-injuryfrwithfr lowerfrseverityfroffr  
repetitivefrbehaviorfrbeingfrassociatedfrwithfrabsentfrself-inju­
riousfrbehavior.frTofrfurtherfrsupportfrthefrstrengthfroffrthisfrasso­
ciation,frearlyfrindicatorsfroffrrestrictedfrandfrrepetitivefrbehav­
iorfrwerefrshownfrtofrpredictfrthefrpersistencefroffrself-injuriousfr 
behavior.frOtherfrASD-relatedfrcharacteristicsfrsuchfrasfrcommu­
nicationfrandfrsocialfrinteractionfrwerefrnotfrsignifqcantlyfrrelatedfr 
tofrthefrpersistencefroffrself-injuriousfrbehavior,frnorfrwerefrthefr 
ADHD-relatedfrcharacteristicsfroffrimpulsivityfrandfroveractiv­
ity.frInfraddition,frneitherfrchronologicalfragefrnorfrlevelfroffrabilityfr 
werefrrelatedfrtofrthefrpersistencefroffrself-injury. 

Thesefrresultsfrarefrconsistentfrwithfrexistingfrliteraturefrthatfr 
suggestsfrchronologicalfragefrandfrlevelfroffrabilityfrarefrnotfrasso­
ciatedfrwithfrthefrpresencefroffrself-injuryfrinfrFXSfr Symonsfretfpal.fr 
2003 ).frImpulsivityfrhasfroftenfrbeenfrassociatedfrwithfrprevalencefr 
andfrpersistencefroffrself-injuryfrinfrotherfrpopulationsfr(Arronfr 
etfpal.fr2011;frRichardsfretfpal.fr2012,fr2016;frWildefretfpal.fr2018 )frbutfr 
thefrresultsfrfromfrthefrcurrentfrstudyfrdofrnotfrsupportfrthisfrasso­
ciationfrinfrFXSfr(seefralsofrDaviesfrandfrOliverfr2016 ).frHowever,fr 
thefrdifoerencefrinfrimpulsivityfrbetweenfrthosefrshowingfrabsent,fr 
transientfrorfrpersistentfraggressionfrapproachedfrsignifqcancefr 
pfr=fr0.055)frandfrsofrlimitedfrstatisticalfrpowerfrinfrthefrcurrentfr 

studyfrmayfrexplainfrthisfrdiscrepancy.frExistingfrstudiesfrhavefr 
highlightedfrthefrpresencefroffrASDfr(Richardsfretfpal.fr2012 )frandfr 
socialfrimpairmentfr (Arronfretfpal.fr2011 frasfrafrriskfrmarkerfrforfr 
self-injuriousfrbehaviorfrinfrFXS,fralthoughfrotherfrstudiesfrhavefr 
revealedfrnofrassociationfr(Symonsfretfpal.fr2003 .frHowever,frinfr 
thefrcurrentfrstudy,fritfrwasfronlyfrthefrrestrictedfrandfrrepetitivefr 
behaviorfrcomponentfroffrthefrASDfrphenotypefrthatfrwasfrassoci­
atedfrwithfrpersistencefroffrself-injuriousfrbehavior.frThesefrincon­
sistenciesfrwithfrotherfrliteraturefrmayfrbefrrelatedfrtofrthefrcurrentfr 
studyfrassessingfrthefrrelationshipfrbetweenfrASDfrcharacter­
isticsfrandfrthefrpersistencefroffrself-injuriousfrbehaviorfrratherfr 
thanfrthefrpresencefrorfrprevalencefroffrself-injuriousfrbehavior.fr 
Impulsivityfrandfrdefqcitsfrinfrsocialfrinteractionfrhave,frhowever,fr 
beenfrrelatedfrtofrpersistencefroffrself-injuryfrinfrindividualsfrwithfr 

ASDfr(Richardsfretfpal.fr2016 ).frThisfrsuggestsfrthatfrthefrbehavioralfr 
riskfrmarkersfrforfrpersistentfrself-injuryfrmayfrdifoerfrbetweenfr 
thosefrwithfrFXSfrandfrthosefrwithfridiopathicfrASD.frThisfrisfranfr 
importantfrcharacterisationfrtofraddfrtofrthefrgrowingfrbodyfroffr 
literaturefrhighlightingfrsubtlefrdifoerencesfrbetweenfrthefrFXSfr 
andfrASDfrbehavioralfrphenotypesfr (seefrAbbedutofretfpal.fr2014fr 
forfrafrreview). 

Thefrcurrentfrstudyfralsofridentifqedfrputativefrriskfrmarkersfrforfr 
persistentfraggressivefrbehaviorfrinfrmalesfrwithfrFXS.frChrono­
logicalfrage,frimpulsivity,frandfroveractivityfrdifoerentiatedfrthefr 
subgroupsfroffrparticipantsfrdisplayingfrabsent,frtransientfrorfrper­
sistentfraggressivefrbehavior.frHowever,fritfrwasfronlyfrthefrbehav­
ioralfrcharacteristicfroffrimpulsivityfrthatfrpredictedfrpersistentfr 
aggressivefrbehavior.frImpulsivityfrhasfrbeenfrconsistentlyfrnotedfr 
infrthefrexistingfrliteraturefrasfrafrriskfrmarkerfrforfrthefrpresencefroffr 
aggressivefrbehaviorfrinfrafrrangefroffrpopulationsfrincludingfridi­
opathicfrID,frandfrgeneticfrsyndromesfrincludingfrAngelman,frCrifr 
dufrChat,frCorneliafrdefrLange,frFXS,frPrader-WillifrandfrLowefr 
syndromefr(Arronfretfpal.fr2011;frDaviesfrandfrOliverfr2016 ).frItfr 
hasfralsofrbeenfrassociatedfrwithfrthefrpersistencefroffraggres­
sivefrbehaviorfrinfrtuberousfrsclerosisfrcomplexfr(Wildefretfpal.fr 
2018 ).frTakenfrtogether,frthesefrresultsfrindicatefrthatfrimpulsivityfr 
isfrafrparticularlyfrsensitivefrriskfrmarkerfrforfrthefrpresencefrandfr 
persistencefroffraggressivefrbehaviorfrinfrneurodevelopmentalfr 
disorders. 

Interestingly,frdifoerentfrriskfrmarkersfrwerefrrevealedfrforfr 
persistentfrself-injuriousfrandfraggressivefrbehavior.frRepetitivefr 
behaviorfrpredictedfrpersistentfrself-injuryfrwhilstfrimpulsivityfr 
predictedfrpersistentfraggressivefrbehavior.frThisfrhighlightsfr 
thefrimportancefroffrconsideringfrself-injuriousfrandfraggressivefr 
behaviorfrseparately,frratherfrthanfrunderfrthefrumbrellafrconstructfr 
offrchallengingfrbehavior.frDaviesfrandfrOliverfr( 2016 )frreportfr 
similarfrfqndingsfrinfrindividualsfrwithfridiopathicfrIDfrwherefrthefr 
relativefrriskfroffrthefrcumulativefrincidencefroffrself-injuriousfr 
andfraggressivefrbehaviorfroverfr15‛18fpmonthsfrwasfrsignifq­
cantlyfr increasedfrbyfrrepetitivefrbehaviorfrandfr impulsivity,fr  
respectively.frTakenfrtogether,frthesefrresultsfrpointfrtofrdifoer­
entfrmechanismsfrunderlyingfrthesefrtwofrbehavioralfrcharac­
teristics.frRecentfrmodelsfroffrself-injuriousfrbehaviorfrsuggestfr 
thatfrrepetitivefrbehaviorfrmayfrevolvefrintofrself-injuryfrthroughfr 
socialfrreinforcementfr(OliverfrandfrRichardsfr2015 ).frContem­
poraryfraccountsfroffrimpulsivityfrsuggestfrthatfrthefrassociationfr 
betweenfrimpulsivityfrandfraggressivefrbehaviorfrisfrlinkedfrtofr 
impairmentsfrinfrexecutivefrfunctioningfrdifnculties,frparticu­
larlyfrinfrtermsfroffrinhibitingfrpre-potentfrbehavioralfrresponsesfr 
andfrstoppingfrongoingfrresponsesfr DaviesfrandfrOliverfr2016;fr 
OliverfrandfrRichardsfr2015 ).frThisfrexplanatoryfrframeworkfrmayfr 
befrparticularlyfrusefulfrforfrconsideringfrthisfrassociationfrinfrFXSfr 
asfritfrisfrassociatedfrwithfrsignifqcantfrdefqcitsfrinfrinhibitionfrandfr 
otherfrexecutivefrfunctionsfrcomparedfrtofrparticipantsfrmatchedfr 
onfrmentalfragefr (Hooperfretfpal.fr2008 ). 

Limitationsfroffrthisfrstudyfrincludefrthefrlackfroffrinforma­
tionfronfrpotentialfrinterventionsfraccessedfrbyfrparticipantsfr 

http:sivefrbehaviorfrinfrtuberousfrsclerosisfrcomplexfrWildefretfpal.fr
http:thanfrthefrpresencefrorfrprevalencefroffrself-injuriousfrbehavior.fr
http:Symonsfretfpal.fr
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forfrself-injuriousfrorfraggressivefrbehavior,frorfrforfrthefrassoci­
atedfrbehavioralfrcorrelatesfridentifqedfrinfrthefrpresentfrstudy.fr 
Uptakefroffrinterventionfrmayfrinfluencefrthefrratesfroffrpersis­
tencefroffrself-injuriousfrand/orfraggressivefrbehavior.frPersis­
tencefroffrbothfrself-injuriousfrandfraggressivefrbehaviorfrwerefr 
highfrindicatingfrlittlefrinfluencefroffrpotentialfrintervention.fr 
However,fritfrisfrnotfrknownfrwhetherfrthesefrratesfrreflectfrthefr 
naturalfrcoursefroffrbehaviorfrorfrlimitedfraccessfrtofrorfrefoective­
nessfroffrintervention.frThefrstudyfrisfralsofrlimitedfrbyfrthefrsam­
plefrsizefrconsistingfronlyfroffrmales.frWhilstfrthisfrwasfrafrstrate­
gicfrdecisionfrbasedfronfrthefrstrikingfrphenotypicfrdifoerencesfr 
betweenfrmalesfrandfrfemalesfrwithfrFXS,frandfrincreasedfrsever­
ityfroffrbehavioralfrdifncultiesfrinfrmalesfrwithfrFXS,frfuturefr 
researchfrshouldfrnonethelessfrincludefrfemalesfrsofrthatfrthefr 
behavioralfrphenotypefrcanfrbefrfurtherfrunderstoodfrinfrthisfr 
under-researchedfrpopulation.frFinally,frthefragefrrangefroffrthefr 
participantsfrinfrthefrcurrentfrstudyfrwasfrwidefrandfrsofrthefrextentfr 
tofrwhichfrthefrresultsfrmayfrbefrdrivenfrbyfrparticularfragefrgroupsfr 
isfrunknown.frChronologicalfragefrwasfrfactoredfrintofrthefrsta­
tisticalfranalysesfrandfrwasfrnotfrassociatedfrwithfrpersistencefroffr 
self-injury.frItfrwas,frhowever,frassociatedfrwithfrpersistencefroffr 
aggressivefrbehaviorfrbutfrwasfrnotfrafrpredictivefrriskfrmarker. 

Despitefrthefrlimitationsfrreportedfrabove,frtofrourfrknowl­
edge,frthisfrisfrthefrfqrstfrstudyfrtofrevaluatefrthefrpersistencefroffr 
self-injuriousfrandfraggressivefrbehaviorsfrinfrmalesfrwithfrFXSfr 
longitudinally.frThisfrstudyfrusesfrrobustfrmeasurementfrtoolsfr 
thatfrhavefrbeenfrdesignedfrtofrassessfrbehavioralfrphenotypesfr 
offr neurodevelopmentalfr disordersfr associatedfr withfr ID.fr  
Thefrspecifqcityfroffrthefrbehaviorsfrmeasuredfrisfrafrparticularfr 
strength,frcomparedfrtofrmanyfrexistingfrstudiesfrthatfrgroupfr 
thefrbehavioralfrcharacteristicsfrmeasuredfrindividuallyfrherefr 
asfr‘problem’frbehaviors,frorfrthosefrthatfrgroupfrself-injuriousfr 
andfraggressivefrbehaviorsfrintofrafrbroadfrconceptfroffrchalleng­
ingfrbehavior.frThefrmeritfroffrthisfrapproachfrisfrindicatedfrbyfr 
revealingfrdifferentfrriskfrmarkersfrforfrpersistentfrself-injuri­
ousfrandfraggressivefrbehaviors.frInfraddition,frmeasuringfrsuchfr 
behavioralfrcharacteristicsfroverfranfr8-yearfrtimefrperiodfrofoersfr 
importantfrinsightfrintofrthefrnaturalfrhistoryfroffrclinicallyfrsig­
nifqcantfrbehaviorsfrandfrassociatedfrriskfrmarkers. 

Infrsummary,frthefrresultsfrreportedfrherefrhavefridentifqedfr 
thatfrself-injuriousfrandfraggressivefrbehaviorfrarefrpersistentfr 
featuresfroffrthefrFXSfrphenotype.frInfraddition,frriskfrmark­
ersfroffrrepetitivefrbehaviorfrandfrimpulsivityfrarefrassociatedfr 
withfrpersistentfrself-injuryfrandfraggression,frrespectively,fr 
overfrtime.frGivenfrthefrhighfrratesfroffrbothfrASDfrandfrADHDfr 
infrFXS,frthefrrolefroffrrepetitivefrbehaviorfrandfrimpulsivityfrasfr 
riskfrmarkersfrisfrparticularlyfrimportant.frThefrresultsfrreportedfr 
herefrcouldfrfacilitatefrearlyfrinterventionfrstrategiesfrbyfrtarget-
ingfrindividualsfrwhofrarefratfrthefrhighestfrriskfroffrpersistentfr 
self-injuryfrandfraggressionfrwithfranfraimfroffrreducingfrthefr 
likelihoodfroffrpersistencefrorfrevenfrpreventfrthefremergencefr 
offrbehavior. 
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