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Abstract

Background and purpose Schoolchildren with language difficulties experience more
peervictimization compared to theiypically developing (TD) peers. Whether these

children also bully their peers (bulperpetration) more than TD children in unclear.

Furthermore, little s k nown -va bca u tmi pzeae-p eornp eatnrda tbiud 1 ya mo n
preschool IcehndWaeht dvmtfihindp wbe rel ated to di
pat hhsanogfuage .diThfiiscuslttuidegs ai med bted wierevmest i ga
| anguage ,ga-d if d tciurhit 2 a&tgi eornp eatnrda tbhiudd yf r om pr es
school age, awnidc thibmiomni skedopteupéasgri on f or chi
di fferent devdlaommmuarmgteaddiid dmareisgludafiges di f f i cul
compared to TD children

Method: The sample was drawn from the Norwegian Mother, Father and Child Cohort

Study (MoBa)Par ti ci pants with completed question
yearZ26289n =wer e PRathsbetwabrelatent variables of language skills at

three, five and eight years, paectimization at five and eight years, and bully

perpetration at eigtyears were examined with structural equation modellingistic

regression was used to investigate paetimization and bullyperpetration for

predefinegpathsof| anguage .di fficulties

Results: Poor language skillat three and five years were associated with-peer

victimization at five years. Poor language skills at five and eight years were associated

with peervictimization and bullyperpetration at eight years. The association between

poor language skills at fingears and bulhperpetration at eight years was stronger for

girls. Persistent paths bfa n g u a g e frdm thréej figeud eight gears showed the

highest risk of peevictimization and bullyperpetration.



Conclusions:L a n g u a g e ataaksbdatediwith pedctmization and bully
perpetrationThe risk of peewictimization and bullyperpetration differs according to

different developmental pathslofa n g u a g e frdm gresahaolud sthookage.



Introduction
Languagas closdy relaedtoc hi | dr end s s pandinluenced evel opment
communicabn with peerspeerrelationshipsand enggementn play situations(Irwin
et al., 2002Longobardi et al., 2016) anguage is a tool for explaining and
under st and ifeelgpgs,expesiehce ardehavior, and becomascreasingly
important foremotionalregulation(Vallotton & Ayoub, 2011)Indeed Forrestet al.
(2020)found thatpooremotional regulatiopredicted latepee problemsand
emotionaldifficulti es and that these associations were stroragaong childrerat risk
with languagedisordersMoreover, children with poor languagkills hadreduced
trajectorief healthrelated quality of life compared to typicatigveloping children
when measured frofiour to 13 years of agg.e et al., 202Q)Children who do not
attain adequate language skills ntlagreforeshow more social problems, emotional
difficulties and behavioral difficultie@Norbury et al., 2016)Accordingly, children
with language difficulties could Hess included in social interactioasd experience
more peeirelated conflictsThus, making them mogoneto peervictimization, and
more involved in bullyperpetration.

Several studies have found that children Watiguage difficultiesincluding
both children with language disorders (elgvelopmental language disorglespecific
language impairmerSLI]) and children wittpoor languagskills, experierce more
bullying and peewictimization compared to theiypically developing TD) peers
(Durkin & ContFRamsden, 201&nox & ContrRamsden, 2003, 200McCormack
et al.,, 2011Redmond, 2011; van den Bedetral, 2018) However,few studiehave
investigatedf these children also bully others (bupgrpetration) more than TD
children Also, few studies have investigated these associatiopgeschool children.

Previous findings suggest that aggression is associatetl with g uage framm f f i cul t |



an early agéWanget al.,2018) Increasing levels of aggressive behavior towardgeer
coulddevelop into bullyperpetration behavior among young children with n gu a g e
di f f i.loaddition, easly experiences of pagctimization may lead to bully
perpetratior(Lereyaet al, 2015) Despite our understanding and awareness about
social integration problems and pg®oblems for children wittanguage disorders
there is still a lack of knowledge about peeatimization and bullyperpetration
among these childrgipurkin & ContrRamsden, 2010; Knox & CorAtamsden,
2003) This is important apeervictimizationis found to noderatanternalizing
difficulties for children with a history df a n g u a g e (Kippatrekoet atl 20093
Peervictimizationcould therefordave adverse effects on a range of developmental
outcomes beyond prexisting problems suchdsanguage (Wakée&i cul ti es
Lereya, 2015)

Only alimited number of studielsaveinvestigated if children with a ngu a g e
di f f iacemobre imvelved in bullyperpetration compared to their TD peers
(Forrestet al, 2018; Rennecket al.,2020; van den Bedem et al., 2018)d few have
included preschool childrgfrorrest et al., 2018; Rennecke et al., 20B@grestingly,
only Rennecket al.(2020) found an association betwdem n guage add f fi cul ti
bully-perpetration. These conflicting findings could be because bullying behavior is
more frequent among younger childigraddet al.,2017) It is also possible that
different measuresf language and different inclusion criteria for haing n g u a g e
di f f icouldlexplaietbgedivergent findings. Bullyperpetrations linked to
individual and peerelated difficultieqPepleret al, 2008) which in turn could
influencethedevelopment of co@ccurring difficulties for children with a n gu a g e
di f f i.Mdarelrasearstsis therefore needed to establish circumstances under which

the association betweéna n g u a g e addi béllfperpetrdtidnimayoccur.



Althoughchildren withpoor language skillare found to havbehavior
difficulties and social struggldsom an early agé_ongobardiet al., 2016Wang et
al., 2018, few studies have investigatédhese childreralso experience more peer
victimizationbeforeentering schooMcCormacket al.(2011) found that
communication impairment measured at four to five years was associated with peer
victimization in schoohge Consistent with thisjoungchildren withh an gu a g e
di ffiacnud tliaensgdueaegsep edriiseonrc evd cna riet fipagearso n
compared to their TD pee(Rennecke et al., 202@ksendal et al., 20)9While the
formerstudymeasured a n g usaayre@rad peewvictimization atdifferent time
points these measures wardatively close to each otheResearchnvestigatinghe
longitudinal associations beterelanguage and pe@ictimizationis thereforestill
called for(Rennecke et al., 2020)

This is important becausdéf@rent patterns of stability from persistent to full
recoveryofi a n g u a g e udtisthoal age Have ibeers previously reported
(Henrichs et al., 2011; Zambraetal, 2014) anddifferent patterns dbnguage
developmentnay be differently linkedio social difficulties and peer related problems
(McKean et al., 2017Effectsoffi a n g u a g e od sulbséquentipéet i e s
victimization may therefore differ dependingon whetthed anguage atki ffi cul t
transient or persistent into school alglmreover,earlier studies have fourtifferent
trajectories of peeproblemsamong children with a n g u a g e (Caht-rRamsdehe r s
et al., 2019)andthatthe stability of peewictimizationmay varyamong young
children(KochenderfeiLadd & Wardrop, 2001Wolke, Woods.et al, 2009) Still, it
is unknown whethechildrenwith| a n g u a g e ateindrdvulnerableto stable

trajectorieof peervictimization.



Language is multidimensional, and includes dimensions such as semantics,
syntax, pragmaticand phonology. Language seems to be unidimensional when
children are young but progressively develops into more distinct dimensions as
children grow olde(Tomblin & Zhang, 2006)This raises the questioifi whether he
associatiorbetween language arscial problensis depenént on developmental age
or type oflanguage difficultyWhen investigatingnow different aspects of languag
werelinked to peerejection,van der Witetal. (2020f ound t hat chil dreno
vocabulary knowledge (receptive skillsasindirectly associated with peegjection
through oral communicative competence (expressive skilgsjhermoreRenneckest
al. (2019) found thatbothreceptiveand expressivianguagedisordersvere associated
with peervictimization and bullyperpetration

Otherstudies have found thdifferent dimensions of language are differently
linked to behavioral difficultie¢van Daalet al, 2007) For instance, children with low
pragmatic languagskills were found to be particularly prone to develop emotional
difficulties and peeproblems compared to children with low receptive language skills
and low expressive language sk{idont-rRamsden et al., 2019 another study, van
Daalet al.(2007) foundthat dimensions of language such as semantic, syntax, speech
and phonology correlated negatively with social probldss onlyphonologyand
semantis were associated witinternalizingdifficulties. Altogether, hese findings
indicate that variouaspecs of languag@ may beassociated witllifferent aspects of
social problemshehavior problemgeerrejection and peevictimization.

Wheninvestigatng how different dimensions of languageererelated to
| anguage ,aNorvégiarcstutytfounel thenostchildren with language
difficulties hadpoorsemantic language skil{®ttem, 2009)Similarly, McCabe and

Meller (2004) found thasematic language skills was an important indicator of



| anguage ahonf grasahaol childrednderestingly, althougpoorsemantic

langue skills had the highest correlation to ggeblems and being withdrawn, a

significant correlation with aggressive behavior was not fquad Daal et al., 2007)

Researchers argue that social problems witheett@ggressive behavior may go

undetected by parents, teachers and caredi@ersttRamsden & Botting, 2004t is

therefore possible that children with poor semantic language skills are involved in

negative peer interactions such as peetimizationand bullyperpetration, without

receiving adequate help.
The diversity of findings maglso be explained bsgample difference&arlier

studies that investigatdda n g u a g e add péefvictimimation hagesmostly used

clinical samplegConti-Ramsder& Botting, 2004; Durkin & ContRamsden, 2010;

Knox & ContitRamsden, 2003, 2007; Redmond, 2011; van den Bedem et al., 2018)

Although clinical samples may give accurateneasureof anguage ,di fficul ti

clinical samples coultde biased towards the masivere casesbfanguage di ffi cu

(Rutter & Mawhood, 1991)Children with more severeandstabl@e nguage di ffi cu

may receive more academic and social support or experience more stigmatizing

behavior compared to childrevith mild | a n g d ia i fe i. Withlalongiwdinal

populationbased sample, which also includes children aithider continuum of

language skillsand i f f i, it isidogsiblets investigate children with different

severity and different developmental path$ ¢ n g @ ia fy fe i anduhlow theses

might be associated with pedctimization and bullyperpetration across time.
Previoudfindingsindicatethatboy®languagealeveloplater than girls

(Brandlistueret al.,2020) Boys arealsooverrepresented among children with

| anguage (doluhdMgltenndug, 20&0s Zubrickt al, 2007)and among

children involved inbullying behavior(Wolke et al, 2001) In addition, earlier studies



indicate that boyand girlswith| a n g d ia g fe i shawdifteierddevelopmenof
co-occurring difficulties(Hellandet al, 2018; Stowest al, 1999) This could influence
the association to peeictimizationandbully-perpetratiorfor boys and girlsvith
| anguage .Reseériherstbatihvestigatetl anguage ,meerf f i cul ti es
victimization and bullyperpetration mostly presetheir results adjusted for gender
effects(Forrest et al., 2018; McCormack et al., 20@ksendal et al., 2019Thus,
little is known about gender difference in the paths betweanmn g u age ,peerf f i cul t |
victimization and bullyperpetration.
Bullying is defined by repeated aggressio8(mes a month) where the
behavior is intended to harm, and there is agepkerceived imbalance of power
between the victim and the perpetrgtdolberg & Olweus, 2003Peervictimization
is aform of peer abuse in which a child is regularly the target of aggression, but does
not necessarily include all aspects of the bullydegnition (Kochenderfer & Ladd,
1996) Bully-perpetration is the act of victimizing others. Owing to cognitive and
social immaturity, imbalance of power and intention to harm may be difficult to
measure amongpungchildren(Vlachouet al, 2011) The t erimg ifimp eart i on
and Appbeurlpleyt rati ono are therefore defined mo
the term Abull yingo.
In the current study we have uselhaye populatiorbasedsample to
investigate the associations betwéea n g u & ¢ @ ,qubekvictimeationand
bully-perpetrationWe usel two approaches, where first, we investigatsth
associatioawith latent continuousmeasures oftidldrend EBnguage skillsandsecond,
by comparingchildren withl a n g u a g e taTD thildren The &im @& the
current study was to investigatgbility and changbetween language slglineasured

at three, five and eight years, pe@timization measured at five and eight years and
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bully-perpetration measured at eight ye&e ako aimedo investigateherisk of
peervictimization/bully-perpetration for children witpredefineddevelopmental paths
ofl anguage cdmparéditabildrentwitredl anguage .Moref fi cul ties
specifically, the following hypotheses weneestigated:
1) Children with language difficulties are more involvedinlying behavior
compared to children without language difficulties
2) These associations will be stronger for boys and for children with stable
paths oflanguage difficulties
3) Three we |l ¢cumasaovcsbet weamonr | anguage skill
bull yi ng hhavima wisisicstircerrel op ment
4) Children withmildl a n g u a g e ackimbré vuloesablé to pear
victimization/bully-perpetration compared to children withbuaa n g u a g e
di fficulties

Method

Participants

Data from the Norwegian Mother, Father and CHBilddy (MoBa) was used.
MoBa is a prospective populatidrased pregnancy cohort study conducted by the
Norwegian Institute of Public Heal{Magnus et al., 2016)

(https://www.fhi.no/en/studies/mobaParticipantswvere recruited from all over

Norway between 1999008. Motherghat weranvited to participate consented to
participation in 4% of the pregnancies. The cohort now includes 114 500 children and
95 200 mothers. Information on health, lifestyle and child development was collected
by questionnaires during pregnancy and after biitin.the present studg2 628

children (11500boys and 11128girls) with complete questionnaires at three, five and

11
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eight years of age were included. The tenth, quality assured version of the dataset
releasedn 2017 was used in ¢hcurrentsstudy.

The establishment of MoBa and initial data collection waseH on a license
from the Norwegian DatBrotectionAuthority and approval from The Regional
Committees for Medical and Health Research Ethics. The MoBa cohort is based on
regulations from the Norwegian Health Registry Atitteninformed consent was
obtained from all participant$he Norwegian Data Protection Authority has approved
this study.
Measurements

Chil dr end s dtthraegfivenagdeeighd years were assessed with
selected items for MoBa from validated measwrnscalegshown insupplementary
AppendixA). These itemsvereindicators of our latent variables ansedto createthe
categoricalvariables Languageat three years was measured with five items from the
Ages and Stages Questionnaif@SQ). Theparental ASQ is a widely used screening
instrument f or deveoprees(Squiregt algc 1997) Tha3@mobtlss
guestionnairénas showrgood discriminative power for identifying schealated
difficulties among children borprematurgHalbwachs et al., 2014n MoBa,
measures of communication and motor skilis includedASQ has beensed in
previous stdies investigatinggoungchildren withl a n g u a g e (dniefaf,i cul t i es
2020; Zambrana et al., 2014he validity of ASQ has been demonstrated in a
Norwegian contextRichter & Janson, 2007¢ademann et al(2012 arguethat when
a scale is measured with categorical indicators, and has a skewed distribution across
response cat egor iaguwderesimaterihe elabilify of the scalch a m
Ordinal alphas were therefore calculated based on the polychoric correlation matrix

(Gadermann et al., 201Bolychoric reliabilityfor ASQwas .91 in this study.
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Languageat five and eight years were measured with eight items assessing
semantic language skills from the-2&m checklist (Language 20QQttem, 2009)
Semantic languagsKills representhe ability tocomprehendhe meaning of words,
which mayincludebothunderstanding ancommunicatinganguaggOttem, 2009)
The Languag@0Qis used as a screening instruméntdetectingd anguage di ffi cu
among Norwegian children, and theedictive validity of Language 20Q has been
demonstratedOttem, 2009)Becausgoorsemantic language skilseclear
indicatoss of language difficultiesNicCabe& Meller, 2004;0ttem, 2009, andare
associgedwith socialproblems yan Daal et al., 20073emantic language skills were
usedto measure poor language skaisd language difficultieat five and eight years
Polychoric reliability for Language 20Q was .93 at five and eight yedlss study.

Language skills were estimated as latent, continuous variables with categorical
indicators, and were included in our autoregressive daggged modelLatent
variables are adjusted for bias owing to random error and construct irrelaviance
andcouldtherefore make our measurements more rodusharken & Waller, 2005)
The distribution of responses to the categorical indicators was skewed, suggesting that
most children had few or no symptoms of language difficulties. Variation was thus
concentratedn the higher end of the language scales because high scores indicated
difficulties. Developmental paths éfa n g u a g e wetre mdasuediwith | e s
categorical variables and were included in our logistic regression analyses.

Previous studies have foundatrapproximately seven to #of children were
identified as having a n g u a g e (HolluhdMgltenndug, 20&0s Norbury et al.,
2016) Accordingly, earlierstudies assessinga n g u a g e utlizifg MoBerdatat i e s
haveset apredefineccutoff of 1.5standard deviation below the mgdm et al., 2020;

Zambrana et al., 2014prresponding to approximately%0In the current study,
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groups within the highest9e™ percentile (indicating difficulties) were created to
investigate different developmental pathd4 o n g u a g e .Wea cfedtadmeaht i e s
scores to measutea n g u a g e Cutoff was seatd nieanalsie ofl.40at 3
years (-3), 2.14 at 5 years1-5) and2.13 at 8 years1-5), which included 8295
children at three years, 3023 children at five years and 3224 children at eight years.
When creating groups of children with milda n g u a g e , aslightfy wideu | t i e s
estimate of 80" percentile (indicatingnild difficulties) was usedDemographic and
developmental details for thegroups are shown in tables 1 and 2.
-InsertTable 1 here
-InsertTable 2 here

Peervi cti mi zation at five years was measur
statement, fAMy child is teasedwobnanths.i ed by ¢
Response categories wer e 0 vietimigatioh at eighs o me t i me
years was measured by motherds ratung of ¢t}
child been teased or bullied by other childei®e sponse categories wer
Asel domo, Atwo or three times a montho, Aor
Bully-per petrati on was only available at ei ght
ratingoft he question: Aln the past 12 months ha
bull yi ng otRieesrp ocnhsid dcraetne?godisied sl ownedr, e ifi weov er O
ti mes a montho, fAonce a weeko or- Aimany t i me
victimization arm bully-perpetration at eight years corresponded to the measures used
for Norwegianschool children, where pegictimization and bullyperpetration is
assessednnually forfifth grade students and old@Wendelborg, 220).

In logistic regressioanalysis, peevictimization and bullyperpetration were

dichotomized. At fiveyearsi s omet i mes o and fAof-tend corresp

14



victimization. At eightyearsfit wo or t hree ti mes a mont ho,

ti mes a weeko cuvctimzatisnpandrbdllgpelpetration. pribee r

autoregressiverosslagged modelpeervictimization and bullyperpetration were

included as observed variables using the whole range of the response indicators.
Premature children are at increased risk of-pestimization (Liu et al., 2019;

Wolke, Baumann, et al., 20l&ndpoor language skillfPutnicket al, 2017; Stene

Larsen et al., 2014; Wolk&amaraet al, 2008) Resultswere therefore adjusted for

gestatioal age at birth<37 weeks. Information about gestalieng e and t he <c¢hi

gendemwas retrieved from the Medical Birth Registry of Norywa#ich is a national

health registry containing information about all births in Nonflegens, 200Q)The

full range of available measures included in all MaBestionnaires is described in

detailatthe following website(https://www.fhi.no/en/studies/mobarftorskere

artikler/questionnaireffom-mobaj

Statistical analysis

Confirmatory factor analysis (CFA) was used to conduct measurement models
for how well thecategoricaindicabrsreflect thelatentvariables CFA is hypothesis
driven, which means that all aspects of the CFA madsre-specified(Brown,
2006) After developing measurement modelse unadjusted bivariate correlations
between all variables included in our autoregressive taggged model were
investigated (Tabl8). Last an autoregressive cro¢sgged panel model was used to
investigate the relationships between language skills;\petenization and bully
perpetrationOnly significant paths were included in our final mod&mparative fit
index (CFI), Tuckeiewis Index (TLI) andoot meansquareerror of gpproximation
(RMSEA), were used as fit indices fine measurement modedsdthe structural

equation mode|SEM). Although RMSEA, TLI and CFI are found to be less

15
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prominent in discovering modelata misfit when ordered categorical data are used,
alternative model fit parameters have not yet been agreedXjo& Yang, 2019)

The stability oflanguage skillsvas acconted for by estimating the
autaegression between each point of measurer@ntontrol for the time invariant
associations between measuremeantsur model, he correlation betwedanguage
skills at three and eight yeansas estimatedand comparable items at five and eight
years wee allowed to cevary. Although the unadjusted correlation betwésmguage
skills measured at three years and bylérpetration at eight years was positive, this
association was negative in the full model, and was therefore set to zero.

First, all direct paths between variables were investigatetitherthe indirect
paths betweelanguage skills atiree years and peeictimization/bully-perpetration
at eight years were investigated. Nested models grouped by gender were also
investigaed. As a default the measurement models for boys and girls were set be
equal, and the paths between boys and girls were compared. To account for
confounding due tg@remature gestati@hageand agelifference between children at
the time of filling out thequestionnaires, results were adjusted for the child's age at
three, five and eight yegrand gestatical age at birth<37 week#nalyses were
performed in Mplus version @uthén & Muthén, 2017)As mentioned earlier,uy
variables were highlgkewed. The weighted least squares mean and variance
(WLSMV) is a robust estimator that accounts for skewed variables, and offers the best
alternative for modeling categorical déBxown, 2006) WLSMV was usedh this
study

Groupsrepresentinglifferent developmental patiefl anguage di ffi cult
were createdThe persistent a n g u a g e gobupfintludedwchildren éat had

difficulties at all measurement points. The transie@ n gu a ge gobupf f i cul ti es

16



included children that hadifficultiesat three and five years, but not eight years. The

late onset a n g u a g e goupfintludedwchildran éhat only hddficulties at

eight years. These groups were included in logistic regression analysis where the risk

of peervictimization and blly-perpetration for children with different paths of

| anguage adoppobed  bavingih@ash g u a g e atthrdeffiveand! t i e s

eight yearavere investigated.ast,amild a n g u a g § graup Was$ dreatedl t

Children that were not included in any of freviousl anguage gobups,but cul t i e s
still hadmeasures corresponding-t80" percentile (indicatingnild difficulties) at

three, five and eight yeavgere included. In a separagalysis, theisk of peer

victimization and bullyperpetration for childrenwithmildanguage adi f fi cul ti
opposed to havingrioa n g u a g e were ésfimateds Resuiltsesksomdeodds

ratio (OR) and OR adjusted for gender ageltatioml age at birth<37 weekénalyses

were performed using SPSS versionlBM, Armonk, New York).

Results

Descriptive resultsof peer-victimization/bully -perpetration

When measured as dichotomized variafe86 (1550) were exposed to peer
victimization atfive years and 7% (3210) were exposed to peédctimization at eight
years. A total of 2% (1039) weranvolved in bullyperpetration atight yearsAbout
72% of children that were involved in bulyerpetration were also exposed to peer
victimizationat eight years, and42 of children that were exposed to peer
victimization at eight years were also involved in bydrpetration.
Measurement modes of language skills

When investigated in our autoregressive model, latent variables of language
skills were included (Figure 1). At three years CFA for language skills showed factor

loadings ranging from .72 to .90 (CFI=.991,1=.994, RMSEA=.023). At five years

17



CFA for language skills showed factor loadings ranging from .73 to .86 (CFI=.977
TLI=.968 RMSEA=073) At eight years CFA for language skills showed factor
loadings ranging from .66 to .88 (CFI=.986 TLI=981. RMSEA=.059gseresults
show adequate model fit.
Unadjusted polychoric correlations

Unadjusted bivariate polychoric correlations betwlaaiguage skillsat three,
five and eight years, pegictimization at five and eight yeatsully-perpetration at
eight years andenderareshown in Table.

-Insert Table3 here
Languageskills, peervictimization and bully -perpetration in SEM
-InsertFigure 1 here

Figure 1 shows the autoregressive cilaggied model illustrating paths
betweerlanguage skillsneasured at three, five and eight years,-pegimization at
five and eight years and bulperpetration at eight years. The autoregressive paths
show the stability olanguage skillend peewictimization, and thecrosslaggedpaths
are adjusted for thstability fromearliermeasurement®r eachvariable This means
thatpoor language skillat five years predicted peeictimization at eight years,
adjusted for peevictimization at five yeardndicatinganassociation betwegroor
language skillsat five years and change of pegctimization from five to eight years.

Poor language skillat five years was associated with bylgrpetration at
ei ght year sconfidence iriedvals [CIJ968 %09 p<.001), an@oor
languageskills and bullyperpetration correlated at eight years (r=.053; 95% CIi.030
.077 p<.001)Poor langiage skillsat five years was associated with increasing-peer
victimization at ei ghl29 pr.e0d)Poorlanduagsekdl 6 ; 95 %

and peetwvictimization correlated at five years (r=.187; 95% CI 11230 p<.001) and

18

(



at eight years (r=.056; 95% CI .03@80 p<.001)Poor language skillat three years
was associated withpeeri ct i mi zati on at f i Vvie37years (b=.
p<.001). Last, peevictimization at five years was associated with increased symptoms
of poor language skilat ei ght year s .09 p<.001§. 8ltogehes, % ClI . O
this indicates thgboor language skillpeervictimization andoully-perpetration are
associated from an early age.

Autoregressive paths show high stabilityariguage skill§rom three to five
years (b=.665683d5pk.CA01L)646nd from five to e
95% CI.5238.573 p<.001). Peerictimization at five years waassociated with peer
victimizati on (i.B78p<3001%and Rulpétpettation at 8ighByears
(b=.193; 19229p<.@L). Thete5nvas a strong correlation between peer
victimization and bullyperpetration at eight years (r=.645; 95%.€32 .658 p<.001).

When investigating mediation effects in our modei; results showhat the
association betwegroor language skillmeasured at three years and peer
victimization measured at eight years was mediateabloy language skillat five
yea s ( b=. 06 47,.080p5.001)Gahd pesfcdimization at five years
(b=.066; 1908IH<.AL). TheDaSsOciation betwemor language skillat
three years and bullgerpetration at eight year was mediategbgr language skills
at five years {.@2p<.00)7and pedictimization at fvedy8ars
(b=.037; 19088nh<.@L). Thaderésults indicate that the stabilipoof
language skillsrom three to five years increase peatimization/bully-perpetrabn
at eight years, and that peactimization at five yearsould mediatehe association
betweerpoor language skillat three years and peactimization/bully-perpetration

at eight years.
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Finally, gender difference in our modeas investigatedlhepathfrom poor
language skillsneasured at five years to bulhgrpetration at eight years was
significantly higher 7.42 p<.00l), comsaredtbboysl1 09; 95¢
( b =5 95% CI.016.075 p=.003). When each path was constrained, and theetsod
for boys and girls were compared using the Waldsgjuiareest the association
between peevictimization at five years and buliyerpetration at eight yeawas
stronger for boys aniihe correlation between peeictimization and bullyperpetration
at eight years was stronger for girls.
The chisquaretest 2 =4728. 362), f wassignticantst ruct ur a
(p<.001; DF=317)The chisquare is often significant in a large data Berameters
such as RMSEA, CFIl and TLI were therefore used to estimate model fit. RMSEA was
.025, CFl was .983 and TLI was .980. These measures indicate good model fit.
Peervictimization and bully -perpetration for different paths of | angu a g e
di f f sandnildli 8nguage difficulties
A total of 22 048 children with complete measures of language skills at three,
five and eight years of age were included in logistic regression analysis. Of these
children, 20649 did not havé a n g u a g e atanyfof theenedsuremens points
and comprised the reference group. The persistenn guage goupf f i cul ti es
( anguage atthrdeffiveandleight yeass) consisted of 461 childrefd)2.1
the transient a n g u a g e gobupf( faincgwlatg ee latonlyafsee and five
years) consisted of 347 children (%) and the late onsetgroup&a nguage di ffi cu
at only eight years) consisted of 691 children¥d.1n addition, 650 children with
mildl a nguage atthrdeffiveandleity yeasswere included in a separate
group. Tablet shows the crude and adjusted OR of paetimization at five and eight

years and bulhperpetration at eight years for children wdifferent developmental
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pathsof anguage addnildl iangéitad ie Sdsopposdd to hawisg no
| anguage .difficulties

It is well known thatdnguage difficulties and symptoms of ADHD influence
each other from an early age (Ribeiro et al., 2011; Wang et al., 2018). In addition,
symptoms of ADHD are associatedth bullying behavio(Verlinden et al., 2015).
Attention difficulties/hyperactivity could therefore explain associations between
language difficultis andpeervictimization/bully-perpetrationAccordingly, we
performed sensitivity analysesljusedfor attention difficulties/hyperactivitjresults
shown insupplementanAppendix B).Althoughthese adjustmentsad somenfluence
on the magnitude of our resyltee Ck of these results overlapped with thes@dr the
adjustedORsshown inTable4. Thus,indicaing thatourfindingscould not be
explained byco-occurringattentiondifficulties/hyperactivity

-Insert Tablet here

The highest risk of pearictimization at five and eight years, and bully
perpetration at eight years was found among children with perdistent g u a g e
di f f i.Children withtsansient, late onsend mildl anguage adohad i cul ti e
an increasedsk of peesvictimization at five and eight yegrand children with late
onsetand mildl a n g u a g e hddiafh ihcreasad riskiofeoglperpetration at eight
years. This indicates that children with mild and fleeting pathsafn guage di f f i cu
are more prone to pe&ictimization and bullyperpetration as opposed to those having
nol anguage .Idaddittom, cuuresults ghaw that the risk of peer
victimization for children with transiemt a n g u a g e isthigHef at fiveuykatsi e s
thanpeervictimization/bully-perpetration at eight years. This indicates that the risk of
being involved in bullying behavior decreases with decreasing symptdmaaof g u a g e

di ffi.culties
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Discussion

The aim of the current study was to investigate associdietmeeel angu ag e
di f f i peearVictimizat®dn and bullyperpetration from three through eight years of
age.First, our resut show thajpoor language skillat five years influence buHly
perpetration and peeictimization at eight year®lthough thesestimate weresmall
due to conventional standar@ohen, 1992), it is important to consider thaythere
adjusted for earlier measureslafiguage skill@nd peewictimization. Also, our
results show a modest association betwemar language skilleand peewictimization
at five years, after adjusting for earlier measurdarmmjuage skillsand a modest
association betwegroor language skillat three years and pee@ctimization at five
years.

Second, our results show that ffeh frompoor language skillat five years to
bully-perpetration at eight yeaisstronger for girlsThird, our results show that
childrenwith persistent and stablea n g u a g e hevetliefhighest risk of peer
victimization and bullyperpetraion and the effect size is moderakast, our results
show that children with transient, late ons@d mildl anguage adohbveancul t i es
increased risk of bulkprepetitionand peewictimizationcompared to children without
| anguage .difficulties

Ourresultsresemble current findings indicating tithiildren withlanguage
disordersareinvolved inbully-perpetration from an early agieennecke et al., 2020)
Rodkinet al.(2015) suggest that children bully peerg&in power bycreating
weakness in thehild being exposed to bullyingChildren withh anguage di ffi cul
may therefore participate in bulperpetration to obtain a more favorable position in
the peer groudnterestingly, van deBedemet al.(2018) did not find that children

with language disordetsullied their peers more tham children.Moreover,although

22



Forrestetal. (2018)found thatchildren withlanguage disordeiat five years
experienceanore peeiproblemsat seven yeanshen rated by their teachetlese
children didnot experience morpeervictimization, nor did they bully their peers
more than children in the general population. Thus, showing some contrasting findings
compared to our results. This could be becaussethssociations were investigated
among older children (eight t&Jears of age) in the first studyan den Bedem et al.,
2018) and with more emphasis on expressarguagempairmentn the latter study
(Forrest et al., 2018)

Bullying behavioigenerally decreases as children grow o{tdedd et al.,

2017) which could indicate that higher estimatébully-pempetrationmay be found
among younger childrefrurthermore, &n Daalet al.(2007) found that different
dimensions of language were @iféntly linked to behavior problems. Poor semantic
language skills showeaimongthe highest correlation with social difficulties and being
withdrawn(van Daal et al., 2007Another study found that lower vocabulary range
was associated with less segguation skills among toddler@&/allotton & Ayoub,

2011) In addition poor selfcontroland being disliked have been linkedh bully-
perpetration among school childréBacchiniet al.,2008; Unnever & Cornell, 2003)
Poor semantic langue skills couldtherefore show different associations to bully
perpetration compared to other dimensions of language.

An interestinginding was that the associatifnom poor language skillat five
years to bullyperpetration at eight years was stronger for girls. Former research
suggestthatged | anguage ski |l | s(Braralistuenetale2020] i er
Henrichs et al., 2011)t is therefore possible that early play and saokaraction
among young girls include more advanced language compared to boys. Gigeevith

language skillsnay therefore have a lower status in the peer group and participate in
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bully-perpetration to receive a higher status. This could be differegibtmg boys,
where motor skills and athletic competence play a different role in enhancing status
and popularityChase & Dummer, 1992Research has found that girls wita n g u a g e
di f f iacewes$pecialy sulnerable to developaxurring internalizig difficulties
as they transition to schog@fielland et al., 2018 Although boys are ovarepresented
among children with a n g u a g e (HolluhdMgltenndug, 20&0s Zubrick et al.,
2007) girls may beviewedas more deviant compared to a sogahder norm
(Helland et al., 2018)Girls with poor language skillsould therefore be susceptible to
develop adverse strategies whepr@aching peers. Stovet al.(1999) found that
even though disruptive behavior was more common among boys with g u a g e
di f f i, disnuptive behavior also increased the likelihood of referral to support
servicesThe researchers argue thatys withl a n g u a g e nwy ble moreclikelyt | e s
to receive professional help and support comparedto@Gidsn ver sel y, girl so
difficulties may go undetected by adults, thus increasing environmental stress and
negative interaction with peefStowe et al., 1999)

Another important finding was thahildren withpoor language skillat three
and five yearsvere more exposed pea-victimization at five years, and thetildren
with poor langage skillsat five and eight yeamso were increasingly exposed to
peervictimization at eight years. Ouesults resemble earlier findings showing that
preschool children with communicationpairmentl anguage adnidf fi cul ti es
| anguage(MdOorsnack et &.r261Rennecke et al., 202@ksendal et al.,
2019, and school children with a n g u a g e addlahghiagedisdrdef®erlsn
& Conti-Ramsden, 2010; Redmond, 2011; van Bedem et al., 2018areat
increased risk of peesictimization. Our results strengthéme validity of these

findings by showing that the association betwpeaor language skilland peer
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victimizations still holds after adjusting for earlier measurdamjuage skilleand
peervictimization. Thus, indicating that these associations persist across time.

Riceet al.(1991) found that preschool children with limited communication
skills useshorter sentences, are less preferred communication partners, and
communicate more with adults compared with TD children. Consequently, these
children could be less included in social interactions andgutéyities with peers.
Another study found that mate speech among psehoolers predicted social skills
and behavior difficultie$Winsleret al, 2003) Abdul Azizet al.(2017) found that
young children with SLI use less private speech on prollgimng tasks compared to
their TD peers. Children witl a n g u a g e nuay thefefore appetarilesssnature
and more frustrated when interacting wiiers, whicltould make them more prone
to peervictimization. Moreover, language is an important means for children to
express if something is troubling thelt is therefore possible that young children with
| anguage stugdeftoreveal incideats of pagjection or peeproblems to
parents, teachers or caregivers. Consequently, these incidences may persist and
develop into peevictimization.

Finally, our results show an association between-petmization at five
years andanguage skillat eight years. Thus, indicating that pemtimization
measured at five years predidtpoordanguage skillsat eight years. Hellanet al.
(2018) found bidirectional associations betweea n g u a g e addiintefnalizing!| t i e s
difficulties from 18 months through eight years of age. It is therefore possible that
peervictimization influence internalizindifficulties, whichin turn influencepoor
language skills

As expectedour results showhatchildren with persisteit anguage di ff i cu

from threethougheight years had the highest risk of pemtimization and bully
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perpetration. Likewisdpr children withpoor language sks atthreeyearsthe
association tpeervictimization/bully-perpetration at eight years waediatedy
poor language skillatfive years. This indicates that persistera nguage di ffi cul
increase peevictimizationandinvolvement inbully-perpetrationSt Clairet al.
(2011) found that children with specific language impairment (SLI), measured from
seven through 16 years of age, showed increasing levels edifferities. However,
this study did not investigate whether children with different devetopah paths of
SLI were differently associated with pedifficulties. McCormacket al.(2011)
included 244 of their sample as children with communication difficulties. Thus, even
when applying a wider estimate of communication difficulties than is conynuseld
in the literature, they still found that these children were more exposed {o peer
victimization. However, mild difficulties were not investigated separately.

Our resultexpand current knowledge Biiowing an incresed risk opeer
victimization from five to eight years and bulberpetration at eight years for children
with late onset an g u a g e addinfldl iacglutaige s, ahd énincreased t | e s
risk of peervictimization from five to eit years for children with trasientl angu a g e
di f f i.Acoordinglyeoair results show that the associations betpeenlanguage
skills at three years and pee@ctimization/bully-perpetration at eight years were
mediated by peerictimization at five yearsPreviousstudies have found that late
talking toddlers exhibit lower social and emotional competence compared to their TD
peergIrwin et al.,2002; Longobardi et al., 2016)hus, revealing an early
vulnerability to peerelated problems. Although bullying behavgenerally decreases
from preschool to school age, some children show persistent trajectories-of peer
victimization(Ladd et al., 2017; Oncioiu et al., 2026urthermore, research has found

that early experiences of pedctimization may lead to bullperpetrationLereya et
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al., 2015) It is therefore possible that children with tremél anguage odi ffi cult
poor language skillat three years wilbe targeted already pseschoolers, whicim
turn could make them more prone to peeetimizationand bully-perpetration in
school years, despite possible language skills improvements.

Our results highlight the need for more awareness about children that struggle
with language, without necessarily having persistent developmental paths ofg u a g e
di f f i.Glogbwskast &.(2006) found that many preschoolers with language delay
that were not prioritized for professional support still showed increased literacy
struggles and peeelated struggles when measured as schoolchildren compared to
theirage matchegeers(Glogowskaet al, 2006) Children with mild or fleeting paths
ofl anguage cduldhdve dificultiesithatsre less obvious for parents and
professionals. Consequently, pgeoblems and social struggles may go unnoticed and
develop into peewictimization and bullyperpetration among these children.
Strengths and limitations

The current study used a large populatiased sampl® investigatehe
associations betweéna n g u a g e , geerfictimizatiorlandibwlgperpetration
across timeFirst, associations betweéna n g u a g e addibéllfperpetrdtiani e s
have rarely been investigated. Hence, our findings give new knowledge about these
associationsSecond! a n g u a g € engre indasuediwithoth categorical and
with latentvariables Latent variableswhichaccounted for measurement error and the
non-normal distribution of the itemsvere included in an autoregressive crlaggyed
model Using latent variablesouldthereforemakethe estimates in ounodel more
reliable In addition, our modejaveus the opportunity to discukmgitudinal

associations between larage skills, peewictimization and bullyperpetrationLast,
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by using botHatent variabés and categorical variablesyr resultsgive robust support
for thevulnerability of children anguage .di fficulties

Adachi and Willoughby (20159rguethat controlling for the stability of effects
is the gold standard of longitudinal designs. This is becaadlewisthe researchers to
examine if the variables of interest predict the outcome over time, while controlling for
earliermeasuresf the outcomégAdachi & Willoughby, 2015) Therefore, when
controlling for measurement stability, it was possible to examine how language skills
predicted change in peeictimizationmeasured mspectively

However, anmportant critique of the crodagged model is that it is not
possible to separate the witkperson stability from betwegmerson stability
(Hamakeret al, 2015) Intraindividual differences such as famdy child
characteristics could therefore reflect the stability of our measuremangiown in
tables 1and2, many of the children with a n g u a g e irdourfstiidy also haid €oe s
occurring difficulties such as attention difficultiegperactivity behavioral difficulties
and emotional difficultiesResearch has showimat children with these difficulties are
more ofterexposed to pearictimization and involved in bullperpetration
(Arseneaulet al, 2010; Verlinden et al., 2015} is therefoe possible that co
occurring difficulties, rather than merely tlaaguage abilitycould explain the
associations betwedéna n g u a g e addi péefvictimimation/buttyperpetration
found in our studyHowever, giverthatthe associatiobetween language difficulties
and coeoccurring difficultiesis apparentrom such an early agélelland et al., 2018;
Wang et al., 2018)we argue that our findings show the observed association to peer
victimization/bully-perpetration that childrenwitha n g u a g e egperiericeic ul t i e s
their natural environmentn addition we have previouslioundthat children with

language difficultiesvithout caoccurring difficultieshadanincreased risk of peer
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victimization(@ksendal et al., 2019Jhus, indicating that the associatiwith peer
victimization not only appésto children with ceoccurring difficulties.

Many of the estimates in our model are small according to conventional
standards. Adachi and Willoughby (2015) have demonstratedahaolling for
measurement stability can reduce effect size coefficients in SEM. Accordingly, many
of our coefficients shown as unadjusted correlations (T3bhere greatly reduced in
our autoregressive crotmgged model (Figure 1). In addition, aesults resemble
previous findings by showing moderate to high stabilitpadr language skillsom
three, five to eight yeai$ielland et al., 2018)and peewictimization from preschool
to school ag€Ladd et al., 2017)The amount of change peervictimization that
results frompoor language skills therefore expected to be modest. Still, small effect
sizes can be importa(i¥icCartney & Rosenthal, 2000pur results indicate ongoing
cumulative associations betwegoor language skillpeervictimization and bully
perpetration. The negative consequences ofyieBmization and bullyperpetration
have been established in many studfgseneault et al., 2010; Kiwet al, 2011;

Wolke et al, 2013) Our findings therefore give new knowledge@svhom might be
earlytargets

Our study is among the first to investigate the risk of pegimizationand
bully-perpetratioramong children with different developmental pathk & n g u a g e
di f f i anduchildrenevgh mild a n g u a g e . This Walk dooewby dreiateg
groups of children with persistent, transient, late oagetmildl anguage .di ffi cul
Unfortunately, some of these groupsre small. This resulted in large Cls for some of
our ORs. Point estimates should therefore be interpvataccaution bearing in mind

the full range of the CI.
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Given that MoBa is a populatidmsed longitudinal study, selective attrition is

an important concern. Previous research has found that using a sample that includes at

least some of the most troubled individuals with the most severe difficulties could
modeate bias due to selective nrogsponse in longitudinal studiéSustavsoret al,

2019) Our sample contains variations with high and low ratésngfuage skillsThis
could reduce seléelection bias owing to attrition. Moreover, possible-seléction

bias in MoBa has been examined by investigating differences in prevalence estimates
between MoBa participants and Norwegian mothers. MoBa participants tend to have
better health and socioeconomic status compared to Norwegian nbthses et al.,
2009) Selftselection bias could therefore influence exposwteome estimates in our
study(Biele et al., 2019)However, when tested using both actual data and
simulationsgeven large alection bias magave little effect on the regression
coefficients(Wolke, Waylen,et al., 2009)

Parents arecliablei nf or mant s on their chil dos
(Lyytinenetal,1996)and t hei r chi | d-®idimizamon(8Hakoa ete n t
al., 2011) In our study, mothers were assessarguagepeervictimization and
bully-perpetrationConsequently,lgred variance due to stable characteristics
belonging to thenothercould influence our estimates. Direct measures of language
ability and supplementary measures of paetimization/bully-perpetationfrom the
teacher or child woulgrobablystrengthen ouresults butvas not available.ast
languageand peewictimization were measured somewhat differently at different ages,
and measurement invariance could not be established between boys and girls. This
could threaten the comparability of our variables across time and between boys and

girls.
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Conclusion

Our findings give robust support for the vulnerability of children with n g u a g e
di ffilcahguage idprdschookyealstin parscularsfable and
persistent, puts children at increased risk of both-pe@mizationbut also
engagement in perpetrating bullyirn increased vulnerability was also found for
childrenwith mild andfleeting paths of a n g u a g e . Ahiinfpdrtant funding i e s
was that girls wittpoor language skillshowed stronger associatidindully-
perpetratiorcompared to boysl'hus, highlighting the need to be aware that although
more boys havdifficulties, girls with poor language skillmmay be more involved in
negative peemteractionsPoor language skilland peewictimization wereboth
found to be moderately stable over tirRarentsandteachers should be aware that
childrenwithl a n g u a g e nueasdrd in pceschaoblne sshoolearsare more
exposed tpeervictimizationand more involved ibully-perpetratiormeasured
concurrently and prospectively.
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Table 1 Descriptive statistics fahe different developmental pathslahguage difficulties

Reference group
n=20 549 (93.2%)

Persident language
difficulties n=461 (2.1%)

Transient language
difficulties n=347 (1.6%)

Late onset language
difficulties n=691 (3.1%)

Gender
boy/qgirl

Lower education M
Lower education F

Lower income

Premature gestational

age< 37 weeks

Stable emotbnal difficulties
Stable behavioral difficulties
Stable attentiondifficulties/hyperactivity
Poor fine motor skills 3years
Poor gross motor skills3 years
Peervictimization 5 years
Peervictimization 8 years
Peervictimization 5 and 8years
Bully -perpetration 8 years

9899 (48.3%)

10614 (51.7%)

3944 (19.2%)
5417(26.4%)
3314 (16.4%)
1059 (5.3%)

83 (0.4%)
124 (0.6%)
131 (0.6%)
598 (2.9%)
530 (2.6%)
580 (2.8%)
1306 (6.4%)
145 (0.7%)
413 (2.0%)

325 (70.5%)
136 (29.5%)
137 (29.7%)
172 (37.3%)
107 (23.8%)
49 (10.8%)

17 (3.7%)
25 (5.4%)
66 (14.4%)
80 (17.6%)
77 (16.7%)
62 (13.6%)
76 (16.8%)
21 (4.7%)
25(5.6%)

239 (69.1%)
107 (30.9%)
118 (34.0%)
125 (36.0%)
67 (19.8%)
26 (7.7%)

6 (1.7%)
7 (2.0%)
4 (1.2%)
38 (11.0%)
27 (7.8%)
29 (8.4%)
34 (9.9%)
8 (2.3%)
12 (3.5%)

396 (57.3%)
295 (42.7%)
192 (27.8%)
215 (31.1%)
135 (19.9%)
41(6.1%)

15 (2.2%)
13 (1.9%)
17 (2.5%)
28 (4.2%6)
32 (4.6%)
40 (5.9%)
91 (13.2%)
15 (2.2%)
26 (3.9%)

Note.Persistent language difficulties = difficulties at three, five and eight years. Transient language difficulties = difficoltiy three and five years. Late onset

language difficulties = difficulties at only eight yeaks.

mot her s,

&r —edatc htereno Ad oav

il ower i ncomeo

sample Stable emotional difficulties corresponded to estimates within thg@8&@entile (indicating difficulties) on three items from the Child Behavior Checklist
(CBCL) and two iems from the InfanT oddler Social and Emotional Assessment at three years, five items from CBCL at five yefivg iéewahs from the Screen

for Child Anxiety RelatedEmotionalDisorders and 3items from The Short Mood and Feelings Questionnaire at gégits. Stable attention difficulties

corresponded to estimates within thé'@@rcentile (indicating difficulties) on four items fmCBCL at three years, 12 items fromt@eo nner 6 s
Revisedat five years and 18 items from the Parent/Teacher Rating Scale for Disruptive Behavior D{&Bd2BD) at eight years. Stable behavioral difficulties
corresponded to estimates within thé'@@rcentile (indicating difficulties) on seven items from@Bat three and fivgears, and eight items froRS-DBD at eight
years. Poor motor skills corresponded to estimates within the&@Sentiles (indicating difficulties) on two items measuring gross motor skills and two items

measuring fine motor skills #tree years fronhges andstagesQuestionnaires

40

Parent

Rati

correspo

n ¢



Table 2 Descriptive statistics for children with mild language difficulties

Reference group Mild language difficulties
n=11 351 (94.6%) n=650 (5.4%)

Gender 5161(45.5%) 362 (55.7%)

boy/girl 6172 (54.5%) 288 (44.3%)

Lower education M 1932 (170%) 169 (260%)

Lower education F 2792 (24.6%) 203 (31.2%)

Lower income 1701 (15.3%) 125 (19.5%)

Premature gestational 551 (5.0%) 41 (6.4%)

age<37 weeks

Stable emotional difficulties 23 (0.2%) 8 (1.2%)

Stable behavioral difficulties 47 (0.4%) 12 (1.8%)

Stable attention 38 (0.3%) 15(2.3%)

difficulties/hyperactivity

Poor fine motor skills 3years 258 (2.3%) 36 (5.6%)

Poor gross motor skills 3years 248 (2.2%) 36 (5.6%)

Peervictimization 5 years 251 (2.2%) 37 (5.7%)

Peervictimization 8 years 602 (5.3%) 61 (9.4%)

Peervictimization 55 (0.5%) 8 (1.2%)

5 and 8years

Bully -perpetration 8 years 180 (1.6%) 20 (3.1%)
Note.Mild language difficulies are children with measures betwee80" and 9" percentile
(indicating mild difficulties) at three, five and eightyed¥s. = mot her s, F = fathers. @l
and Al ower i ncomeo0 c @0% oftlepanplétable emationadl difécultieo we st~

corresponded to estimates within thé'@@rcentile (indicating difficulties) on three items from the

Child Behavior Checklist (CBCL) and two items from the Infaintdler Social and Emotional
Assessment dhree years, five items from CBCL at five years, and five items from the Screen for Child
Anxiety RelatedEmotionalDisorders and 13 items from The Short Mood and Feelings Questionnaire at
eight years. Stable attention difficulties corresponded to estinwgithin the 99 percentile (indicating
difficulties) on four items fr;mm CBCL at three years, 12 itemsfromt@eo nner 6 s Parent Rating
Revisedat five years and 18 items from the Parent/Teacher Rating Scale for Disruptive Behavior
Disorders(RS-DBD) at eight years. Stable behavioral difficulties corresponded to estimates within the
90" percentile (indicating difficulties) on seven items from CBCL at three and five years, and eight
items from theRS-DBD at eight years. Poor motor skills corresponded to estimates within'the 95
percentiles (indicating difficulties) on two items measuring gross motor skills and two items measuring
fine motor skills at three years froAges andstagesQuestionnaires
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Table 3 Unadjusted polychoric correlations between language skills;ypetemization, bullyperpetration and gender at different time points

Language skills  Language skills  Language skills  Peer Peer Bully - Gender
3 years 5 years 8 years victimization victimization perpetration 1=boy
5 years 8 years 8 years 2=qirl

Language 1 .661 .608 218 .102 .069 -.200
skills (p<.001) (p<.001) (p<.001) (p<.001) (p<.001) (p<.001)
3 years
Language 1 .756 .300 173 143 -.167
skills (p<.001) (p<.001) (p<.001) (p<.001) (p<.001)
5 years
Language 1 .262 .185 152 -.124
skills (p<.001) (p<.001) (p<.001) (p<.001)
8 years
Peer 1 .375 211 -.147
Victimization (p<.001) (p<.001) (p<.001)
5 years
Peer 1 .668 -.078
victimization (p<.001) (p<.001)
8 years
Bully - 1 -.203
perpetration (p<.001)
8 years
Gender 1
1=boy
2=qgirl

Note Language skills are measured with latent variables. High scores indicate poor language skilistifestion, bullyperpetration and gender areasured
with observed variables.
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Table 4 Crude and adjusted odds ratio (95% confidence intervals) ofviinization measured at five and eight years, and iéhpetration measured at eight

years for children with different paths of language difficulties and mild language difficultiegpasea to having no language difficulties

Peervictimization
five years
OR (95% CI)

Peervictimization
eight years
OR (95% CI)

Peervictimization
five and eight years
OR (95% CI)

Bully -perpetration
eight years
OR (95% CI)

Crude Adjusted Crude Adjusted Crude Adjusted Crude Adjusted
Persistent 5.37 4.88 2.96 2.92 6.84 6.60 2.84 2.53
language (4.06 7.11) *** (3.676.49) *** (2.30/3.81) *** (2.263.76) *  (4.2810.91) ** (4.10°10.61) ***  (1.874.29) ***  (1.67 3.85) ***

difficulties (A)

3.13
(2.12 4.63) ***

2.96
(2.00 4.38) ***

1.61
(1.122.30) **

Transient
language
difficulties (A)

2.24
(1.78 2.81) ***

2.13
(1.53 2.96) ***

2.12
(1.52 2.95) ***

Late onset
language
difficulties (A)

1.56
(1.082.25) *

2.18
(1.73 2.75)

3.33 3.27 1.75 1.46
(1.62 6.84)*** (1.59 6.75) *** (.98 3.14) (.79 2.69)
No sig No sig.
3.14 3.25 1.93 1.91

(1.84 5.37) **  (1.895.58) **  (1.2972.89) **  (1.27/2.86) **

2.68
(1.8 3.82) ***

2.61
(1.833.73) ***

1.85
(1.401 2.44) ***

Mild language
difficulties (B)

1.80
(1.3612.38) ***

1.91
(1.193.06) **

2.57
(1.22 5.41) *

2.60
(1.235.52) *

1.97
(1.2413.16) **

Note.OR=0dds ratio, Cl=Confidence intervals. OR crude and adjusted for gender and gestational age at birth<37 weeks. Rgusigtediffeculties=difficulties

at three, five and eight years. Transient language difficulties=difficulties at only threayédis. Late onset language difficulties are difficulties at only eight
years. Mild language difficulties=measures within approximately tHea@l 90" percentile at three, five and eight years. A=reference group includes children with
no language dif€ulties at three, five and eight years. B=reference group includes children with no language difficulties or mild laffguetigssdt three, five and

eight years. *p O .05, **p O

.01,
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Figure 1 Structural equation model of language skills measured at three, five and eight yearstipeization at five and eight years and byfigrpetration at eight years
(boys/girls). Language skills are measured with latent variables. High scores indicalenguage skills. Standardized results with 95% confidence intervals (Cl) are shc
Resultsaradj ust ed for <chil dés a gestatomnal ageaatbith<Brenwectdheroet meamsquargeroor ohapproaimadiorwas .025comparativefit
index was .983 and Tucké&ewis Index was .980. Our results show good modetfp. O . 05, **p O .01, ***p O .001.



