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Background: Children with developmental language disorder (DLD) experience higher levels of peer victimization
than their peers. However, it is not known if such associations reflect genetic and environmental confounding. We
used a co-twin control design to investigate the association of language difficulties (DLD and separately poor
pragmatic language) with peer victimization and compare the developmental trajectories of peer victimization across
adolescence for those with and without language difficulties. Methods: Participants were 3,400 pairs of twins in the
Twins Early Development Study (TEDS), a UK-based population birth cohort. Language abilities were assessed via
online tests at age 11 and peer victimization was self-reported at ages 11, 14 and 16. Language difficulties were
defined as language abilities at least �1.25 SD below the mean of the TEDS sample. We performed linear regressions
and latent growth curve modeling at a population level and within monozygotic and same-sex dizygotic twin pairs.
Results: At population level, youth with DLD experienced higher levels of peer victimization at ages 11 (b = 0.27, 95%
Confidence Interval (CI) 0.20–0.35), 14 (b = 0.15, 95% CI 0.03–0.27) and 16 (b = 0.17, 95% CI 0.03–0.32) and a
sharper decline in peer victimization between ages 11 and 16 compared to their peers without DLD. The associations
between DLD and peer victimization were reduced in strength and not statistically significant in within-twin models.
Moreover, there was no difference in the rate of change in peer victimization between twin pairs discordant for DLD.
Results were similar for the association of poor pragmatic language with peer victimization. Conclusions:
Associations between language difficulties (DLD and separately, poor pragmatic language) and peer victimization
were confounded by genetic and shared environmental factors. Identifying specific factors underlying these
associations is important for guiding future work to reduce peer victimization among adolescents with language
difficulties. Keywords: Developmental language disorder; bullying victimization; behavioral genetics; pragmatic
language; adolescence.

Introduction
Peer victimization is the experience of being the
target of hostile acts and behaviors done intention-
ally by peers to inflict harm (Finkelhor, Turner, &
Hamby, 2012). It affects one in three young people
worldwide (UNESCO, 2019) and is associated with
wide range of mental health problems
(Arseneault, 2018; Oncioiu et al., 2021; Schoeler,
Duncan, Cecil, Ploubidis, & Pingault, 2018). Chil-
dren and adolescents who have language difficulties,
such as those with Developmental Language Disor-
der (DLD), are more likely to experience peer
victimization (e.g. Durkin & Conti-Ramsden, 2010;
Øksendal et al., 2021; van den Bedem Neeltje,
Dockrell, van Alphen Petra, Kalicharan, & Caro-
lien, 2018), but the reasons for this association are
not clear. We used a longitudinal and genetically
sensitive design to further our understanding of why
young people with DLD are more likely to experience
peer victimization.

DLD is characterized by persistent problems with
understanding and using home language effectively
(Bishop, Snowling, Thompson, & Greenhalgh, 2017).
DLD is not rare, with a prevalence of around 7%
(Norbury et al., 2016). While those with DLD are at
risk for emotional, behavioral and peer problems
(Chow, Ekholm, & Coleman, 2018; Forrest, Gibson,
Halligan, & St Clair, 2020), the literature points to a
complex pattern over development. Some studies
report an increase in socioemotional and behavioral
problems with age for those with DLD (Conti-
Ramsden et al., 2019; Curtis, Frey, Watson, Hamp-
ton, & Roberts, 2018) whereas others do not find
evidence for it (Forrest et al., 2020). Moreover,
longitudinal studies reveal considerable heterogene-
ity in the magnitude and stability of peer, emotional
and behavioral difficulties over time among children
and young people with DLD (Conti-Ramsden
et al., 2019; Pickles, Durkin, Mok, Toseeb, & Conti-
Ramsden, 2016; Toseeb, Vincent, Oginni, Asbury, &
Newbury, 2023).

To date, the association between DLD and peer
relationships has been studied mainly in childhoodConflict of interest statement: No conflicts declared.
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(Lloyd-Esenkaya, Russell, & Clair, 2020). In a
population-based sample, Øksendal et al. (2021)
observed an association between language difficul-
ties and peer victimization in 8-year-olds, and the
association was strongest for those with persistent
language difficulties from age 3 to 8 years. Addition-
ally, Forrest, Gibson, Halligan, and St Clair (2018)
found that language difficulties at age 5 were
associated with peer victimization at age 7, which
in turn were associated with emotional problems at
age 14. However, Jelen, Griffiths, Lucas, Saul, and
Norbury (2023) did not find support for this media-
tion mechanism as language difficulties were not
associated with peer problems. Finally, Lloyd-
Esenkaya et al. (2020) documented that not all
children with DLD report peer problems. There is
evidence that adolescents with DLD from a clinical
sample reported more peer victimization than peers
without DLD (van den Bedem Neeltje et al., 2018).
Moreover, persistent peer problems across childhood
and adolescence were observed in another sample of
young people with DLD (Conti-Ramsden
et al., 2019). As language skills are essential for
building and sustaining relationships (Nip-
pold, 1998) and adolescence is a critical period for
the development of the social brain (Blake-
more, 2008), it is important to better understand
the role of DLD for peer victimization in adolescence.

Language is a complex trait. One aspect that may
be particularly relevant for peer victimization is
pragmatics, defined as the appropriate use of
language in a social context. Some people with DLD
have difficulties with pragmatics. They may, for
example, provide too much or too little information
during conversation or show insensitivity to social
cues such as eye gaze or turn-taking; and have
difficulty with figurative language. Plausibly, varia-
tion in these aspects of language has been shown to
be closely related to peer victimization (Conti-
Ramsden et al., 2019; Janik Blaskova & Gib-
son, 2021). However, it should be noted that
pragmatic impairments in context of unimpaired
structural language are rare (Saul, Griffiths, &
Norbury, 2023).

Why might DLD be associated with peer victimi-
zation? One explanation sees language as salient for
building and sustaining relationships via social
exchange. On this view, individuals are the target
of peer victimization as poor language manifests as
difficulties with conflict resolution, negotiation and
problem-solving (Forrest, Lloyd-Esenkaya, Gibson,
& St Clair, 2023; Griffiths et al., 2021; van den
Bedem Neeltje et al., 2018). Alternatively, it could be
that confounding factors increase the risk of having
DLD, and simultaneously increase the risk of peer
victimization. One source of confounding that has
not been accounted for previously is genetic liability.
DLD is heritable (Bishop & Hayiou-Thomas, 2008),
and even if peer victimization is an environmental
exposure in itself, it is associated with traits that are

heritable, for example mental health symptoms, BMI
or risk-taking behavior (Bowes et al., 2013; Schoeler
et al., 2019). Consistent with the idea that common
genetic factors might be at play, Newbury
et al. (2019) found that a polygenic score for
expressive language at age 8 years was associated
with peer problems at 11 years. To our knowledge,
no study has used a genetically informed design to
account for genetic liability as a possible source of
confounding in the relationship between DLD and
peer victimization.

The co-twin control design is an informative way to
account for factors shared within families (i.e.
genetic and environmental). Twins brought up
together share a major part of their environments
(measured and unmeasured), and in addition,
monozygotic twins (MZ) have the same genotype.
The co-twin control design tests whether twins that
differ in an exposure (e.g. discordant on DLD status)
differ in an outcome (e.g. peer victimization). If
within-twin pair differences in DLD status are
associated with within-twin pair differences in peer
victimization, this provides evidence of potential
causal effect that cannot be explained by shared
genetic or environmental factors (McAdams, Rijsdijk,
Zavos, & Pingault, 2021; Vitaro, Brendgen, &
Arseneault, 2009).

In this preregistered study (https://osf.io/9d78v),
we addressed two key limitations of the current
evidence base on the effect of DLD on peer victimi-
zation: reliance on clinical DLD samples in adoles-
cence and genetic confounding. We used the co-twin
design to disentangle potential explanations for the
association of DLD with peer victimization (note, no
data on peer aggression are available in the dataset).
In a cohort of 3,400 twin pairs from the United
Kingdom, we tested for associations of DLD assessed
at age 11 years with peer victimization concurrently,
and later in development at 14 and 16 years. Next,
we described and compared the developmental
trajectories of peer victimization across adolescence
for those with and without DLD. As well as account-
ing for familial confounders by design, we adjusted
for key individual confounders, including mental
health symptoms and nonverbal IQ. We hypothe-
sized that:

1 adolescents with DLD will experience higher levels
of peer victimization concurrently, and over longer
periods of time, compared to adolescents without
DLD.

2 Adolescents with poor pragmatic language will
experience higher levels of peer victimization
concurrently, and over longer periods of time,
compared to adolescents without poor pragmatic
language, independent from the effects of poor
structural language.

3 Any association observed between DLD/poor
pragmatic language and peer victimization in
adolescence would be at least partially
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confounded by genetic and environmental factors
shared within families.

Within these hypotheses, we tested whether any
relationships observed varied depending on whether
peer victimization was self-reported or parent-
reported, given evidence that mental health symp-
toms are reported differently by individuals versus
parents in some studies of DLD (Jelen et al., 2023).
Finally, we tested whether any associations varied
according to sex, following previous findings indi-
cating sex differences in the relationship between
DLD and socioemotional and behavioral symptoms
(e.g. Helland, Røysamb, Wang, & Gustavson, 2018;
Hentges, Devereux, Graham, & Madigan, 2021).

Methods
Participants

The Twin Early Development Study (TEDS) is an ongoing
observational longitudinal study of over 16,000 twin pairs born
between 1994 and 1996 in England and Wales recruited
through national birth records. Participation in the study was
voluntary and written consent was obtained from parents
during childhood, and from twins themselves from age 16
onwards prior to each wave of data collection. TEDS was
approved by King’s College London Research Ethics Committee
and more information about the cohort can be found elsewhere
(Lockhart et al., 2023). The exclusion criteria in TEDS
(teds.ac.uk/datadictionary/exclusions.htm) match those used
in previous studies of DLD (Forrest et al., 2020; Toseeb,
Oginni, & Dale, 2022). Here, we excluded families in which one
or both twins had a medical disorder associated with language
impairment (e.g. nonverbal autism, chromosomal disorders
such as Down syndrome, profound deafness or complete
blindness). Moreover, for the current study, we also excluded
those for whom English was not the only language spoken
at home.

We used data collected at 11, 14 and 16 years and restricted
the analyses to families where information was available for
both twins on language abilities at age 11 and on one or more
of the three repeated measures of peer victimization at ages 11,
14 or 16 (n = 3,400 families). The wave-specific analytical
sample size comprised 3,313, 1,875 and 1,323 twin pairs at
11, 14 and 16 years respectively. Note that at age 16, only a
random subsample of participants was invited to participate,
reducing the available sample size. Our subsample is fairly
representative of the UK population, despite some attrition. We
note that a higher proportion of study participants had parents
with at least A-level education compared to national averages
(Table S1).

Measures

Table 1 lists the instruments used to assess outcome, exposure
and covariates – including examples of items, reliability
measures (i.e. Cronbach’s a) and references. To describe how
DLD status covaries with socioeconomic, behavioral, cognitive,
and communication-related characteristics, we used a wide
range of factors measured from 1.5 to 11 years old (instru-
ments listed in footnote of Table 2).

Outcome. Peer victimization was measured via self-report
using web-based questionnaires. At 11 and 14 years twins
answered 16 questions referring to face-to-face victimization
and at 16 years, a shorter 6-item version of the same scale. At

each wave, we computed the mean score across items for all
participants who answered at least half of the peer victimiza-
tion items (i.e. we excluded those who answered 7 or less items
on the 16-item scales and 2 or less items on the 6-item scale).
As the peer victimization distribution was skewed, we applied
the natural log transformation log (y + 1). The log-transformed
peer victimization score ranged from 0 to 1.098. We then
standardized the log-transformed score (Z-score, mean 0,
SD = 1) using the TEDS analytical sample (n = 3,400 twin
pairs). A higher score indicates a higher intensity of peer
victimization. For the latent growth analyses, at age 11 and
14 years, we derived the score of peer victimization using only
the 6 items which were common to questionnaires at ages 11,
14 and 16 and then log-transformed those scores.

Exposure. Language was assessed with four standardized
tests covering vocabulary, syntax, figurative language and
pragmatics, that is language in social context. All tests were
administered online and used written formats accompanied by
an audio recording. We derived a composite score for overall
language by averaging the Z scores of all four language
measures (composite measure Cronbach’s a = 0.65, see Haw-
orth et al., 2007; Hayiou-Thomas, Smith-Woolley, &
Dale, 2021). Additionally, pragmatic language ability was
indexed by averaging the Z scores for figurative language and
pragmatics, and structural language was estimated by aver-
aging the Z scores for vocabulary and syntax. The three
language scores (overall, pragmatic, structural) were stan-
dardized to have a mean of 0 and standard deviation of 1 (with
reference to the TEDS sample, after applying exclusory criteria,
n = 3,568 twin pairs). We defined DLD as overall language
abilities of at least �1.25 SD below the mean (similar to Dale,
McMillan, Hayiou-Thomas, & Plomin, 2014) and derived a
binary variable indexing DLD (1) and no DLD (0). Poor
pragmatic language (regardless of structural language ability)
and poor structural language (regardless of pragmatic lan-
guage abilities) were defined in the same way with scores at
least �1.25 SD below the TEDS sample mean.

Covariates. In the sensitivity analyses, we adjusted for
individual-level factors, known to be associated with language
difficulties and/or peer victimization: nonverbal cognitive
ability and parent-reported symptoms of mental health diffi-
culties at age 11.

Statistical methods

To compare individual and family factors between participants
with and without DLD, we used standardized mean difference
(SMD). The SMD is the absolute difference in sample means
divided by an estimate of the pooled standard deviations of the
variable in the two groups (Austin, 2008).

To test the first hypothesis, we conducted two types of
analysis. First, to estimate the association of DLD with peer
victimization at ages 11, 14 and 16, we used linear regression
models. Second, to compare the growth of peer victimization
over time by DLD status, we used conditional latent growth
models. To test the second hypothesis, we run the same
analyses as above, testing the association of poor pragmatic
language with peer victimization while adjusting all the models
for poor structural language. To test the third hypothesis, that
is whether environmental and genetic factors were con-
founders in the association between DLD (poor pragmatic
language) and peer victimization, we run all the analyses above
within dizygotic same-sex (DZSS) and (monozygotic) MZ pairs
and compared these estimates with the population-level
estimates. For simplicity, the models below refer only to DLD,
but note that the same models were run for poor pragmatic
language. For the linear regression and latent growth curve
models, we used code provided by Baldwin, Ayorech, Rijsdijk,
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Schoeler, and Pingault (2021) and Lim et al. (2018),
respectively.

Population-level associations of DLD with peer
victimization. We first estimated unadjusted associations
between DLD at age 11 and peer victimization at ages 11, 14
and 16. For this, we conducted Generalized Estimating
Equations (GEE) linear regression with exchangeable correla-
tion structure to account for the nonindependence of observa-
tions within twin pairs and the ‘robust’ method for the
estimation of standard error (Carlin, Gurrin, Sterne, Morley,
& Dwyer, 2005).

Second, we used conditional latent growth curve modeling
(LGCM) to describe and compare the developmental trajecto-
ries of peer victimization across adolescence for those with
and without DLD. We used structural equation modeling
(SEM) to estimate the latent growth parameters, that is, the
intercept (describing the average baseline level of peer
victimization) and the slope (the growth rate at the initial
mean level of peer victimization within and across twin pairs).
The comparison of the unconditional intercept-only and the
linear growth models indicated that the linear growth model
had a better fit (Table S2). We estimated the linear growth
model conditional on DLD at the population level while
accounting for the nonindependence of observations (Yuan-

Bentler correction for the estimation of standard errors). We
tested whether the average growth parameters between the
DLD and non-DLD co-twins were statistically significant
(using Wald test).

Co-twin analyses for the association of DLD with
peer victimization. The co-twin control design uses one
twin in a pair as the matched control for the co-twin and
involves comparing outcomes between twins with DLD and
co-twins without DLD (McAdams et al., 2021). First, we used
GEE linear regression with exchangeable correlation struc-
ture modeling the ‘within-twin pair’ effects of DLD on peer
victimization among DZSS and MZ twins while accounting for
the ‘between-twin pair’ effect (for details see Model 2, Carlin
et al., 2005). The DZSS estimates are adjusted fully for
shared environmental factors (DZ twins share 100% of their
shared environments) and partially for genetic factors (DZ
twins share 50% of their segregating genes). The MZ
estimates are adjusted fully both for shared environmental
factors and genetic factors as the twins share 100% of the
shared environment and 100% of their segregating genes. To
reveal the extent to which genetic and shared environmental
factors contribute to the association of DLD with peer
victimization, we compared the population level estimates
with the co-twin control estimates. A statistically significant

Table 2 Characteristics of adolescents with and without DLD at age 11 years in the analytical samplea,b

DLD No DLD Standardized mean
difference (SMD)cn 403 2,997

Socioeconomic and family factors, mean (SD)
Ethnicity: White (%) 380 (94.3) 2,874 (96.0) 0.077
Socioeconomic disadvantage 0.35 (0.85) �0.32 (0.96) 0.733
Cohabiting natural mother and father (%) 356 (88.3) 2,819 (94.1) 0.203
Has siblings (%) 217 (53.8) 1,527 (51.0) 0.058
Father age at birth 32.19 (5.06) 33.44 (4.68) 0.257
Mother’s age at birth 34.47 (5.76) 35.84 (5.79) 0.237
Smoking during pregnancy (%) 17 (4.3) 99 (3.3) 0.052
Drinking during pregnancy (%) 23 (5.9) 332 (11.3) 0.196
Maternal depression age 4 7.88 (4.80) 6.73 (4.52) 0.246
Life events age 4 0.69 (0.80) 0.66 (0.78) 0.034
Parental harsh discipline age 7 0.22 (0.92) �0.06 (0.96) 0.299

Child cognitive and behavioral characteristics, mean (SD)
Male (%) 170 (42.2) 1,330 (44.4) 0.044
Peer Victimization age 12 0.41 (0.30) 0.34 (0.28) 0.225
Peer Victimization age 14 0.37 (0.32) 0.35 (0.28) 0.078
Peer Victimization age 16 0.44 (0.35) 0.40 (0.32) 0.129
Parent-reported peer victimization age 14 0.84 (0.70) 0.68 (0.64) 0.247
Language abilities age 7 �0.73 (0.87) 0.22 (0.96) 1.034
Mental health difficulties SDQ age 11 (parent-reported) 8.94 (5.74) 6.49 (4.87) 0.459
Nonverbal cognitive abilities age 11 �0.71 (0.85) 0.16 (0.77) 1.067

Communication-related factors, mean (SD)
Language input: corrective feedback (age 4) 0.01 (1.00) 0.00 (0.99) 0.011
Language input: stimulation (age 4) �0.13 (1.07) 0.08 (0.94) 0.215
Concerns about speech and language age 4 68 (20.4) 321 (12.6) 0.21

aWe selected one twin at random from each family for the comparisons presented in this table.
bInformation on the characteristics listed in this table can be found on TEDS website https://www.teds.ac.uk/datadictionary/
home.htm. Socioeconomic disadvantage: family SES composite scale (standardized); computed from five derived variables relating
to parent qualifications and employment and mother’s age at birth of first child; the higher the score, the worse the disadvantage;
Smoking during pregnancy: 11 or more cigarettes/day; Drinking during pregnancy: 3 or more alcohol units/week; Maternal
depression: Edinburgh Postnatal Depression Scale; Life events: change in the following aspects: marital status of parents, new
siblings, mother’s pregnancy, job changes, serious illness/accident; Parental harsh discipline age 7: 4 items about smacking,
shouting, ignoring when child is misbehaving and withdrawing privileges; Language abilities at age 7: composite score of vocabulary
and verbal reasoning, Language input and stimulation – Adapted from Home Observation for Measurement of the Environment:
‘How you talk to your twins?’
cA SMD of 0 means that there is no difference between the groups. A higher SMD corresponds to a greater imbalance in the variables
between the two groups compared.

� 2024 The Authors. Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for
Child and Adolescent Mental Health.
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MZ estimate would indicate a potential causal effect (McA-
dams et al., 2021). While the co-twin design adjusted for
factors that were shared by the twins, individual character-
istics or experiences of each twin may still explain the
association between DLD and peer victimization. Therefore,
all models were further adjusted for twin-specific individual
factors (nonverbal ability and mental health symptomology).

Second, to derive the developmental trajectories of peer
victimization in DZSS and MZ twin pairs discordant for DLD,
we estimated the latent growth curve model using SEM
framework for dyads (Olsen & Kenny, 2006).

Missing data: Participants retained in the study at ages
14 and 16 had better language and nonverbal ability and lower
levels of mental health difficulties at age 11 compared with
nonparticipants (Table S3). For the GEE unadjusted models,
we used only observations with complete information for both
peer victimization and DLD/poor pragmatic language. In the
GEE-adjusted models, we used observations with complete
data for covariates (e.g. 3.4% – 6% reduction in sample size
compared with the unadjusted sample). For the latent growth
curve modeling we used full information maximum likelihood
to deal with missing data.

Sensitivity analyses: We ran GEE models to test: (a) sex
as a moderator of the association between DLD and self-
reported peer victimization in linear regression models; (b) the
association of language abilities as a continuous variable with
self-reported peer victimization and (c) the association of DLD
with parent-reported peer victimization at age 14. We also run
the main analyses with language difficulties defined as
language abilities at least �1.5SD below the TEDS mean, a
cut-off used in previous population-based studies (e.g. Nor-
bury et al., 2016). The deviations from the preregistered
protocol for the main analyses are available online (https://
osf.io/bfmtr/).

Results
Out of the 3,400 participants (corresponding to one
twin randomly selected from each family), 403 partic-
ipants (11.85%) were categorized as having DLD,
having scored below�1.25SD on the overall language
composite at age 11 years. Those with DLD differed
from their peers without DLD on the majority of the
measured factors (Table 2). For example, they were
more likely to have grownup in familieswith socioeco-
nomic disadvantage, to present higher level of mental
health difficulties, lower cognitive abilities at age 11
and lower languageabilitiesatage7.Thesamepattern
was observed when comparing the characteristics of
participants with and without poor pragmatic lan-
guage (Table S4). Note that 192 participants (5.6%)
presented with both pragmatic and structural lan-
guagedifficulties,200 (5.9%)withpragmatic-onlyand
228 (6.7%) with structural-only difficulties (Figure 1).

Associations between DLD and self-reported peer
victimization at population level

At population level, better language skills (as
indexed by the continuous overall language compos-
ite) were associated with lower peer victimization
levels (Table S5). Moreover, adolescents with DLD
had higher peer victimization scores at age 11

(b = 0.274, 95% CI (0.198; 0.350)), 14 (b = 0.146,
95% CI (0.026; 0.267)) and 16 years (b = 0.173, 95%
CI (0.025; 0.321)) compared to their peers without
DLD. When adjusting for nonverbal cognitive abili-
ties and mental health difficulties, the strength of the
associations reduced and remained statistically
significant only at age 11 (Table 3).

For participants with DLD, the trajectory of peer
victimization had a higher initial level compared to
that of participants without DLD. Over time, levels of
peer victimization decreased for adolescents with
DLD and increased slightly for those without DLD,
and the difference in the rate of change was
statistically significant (Table 4). Therefore, the
difference in the level of peer victimization reduced
over time between the two groups, but adolescents
with DLD maintained slightly higher levels of peer
victimization (Table 4; Figure 2).

Associations between poor pragmatic language and
self-reported peer victimization at population level

After adjusting for co-occurring poor structural lan-
guage, adolescents with poor pragmatic language
(pragmatic-only, or in the context of both poor prag-
maticandpoorstructural language)hadhigher scores
onpeer victimizationwhen compared to thosewithout
poor pragmatic language at age 11, 14 and16, but the
association was statistically significant only at age 11
[b = 0.194, 95% CI (0.118; 0.270)] and marginally
significant at age 16 [b = 0.133, 95% CI (�0.004;
0.270)] (Table5).Over time, levelsofpeer victimization
decreased for adolescents with poor pragmatic lan-
guageand increasedslightly for thosewithout, but the
difference in the rate of change between the two
trajectories was not statistically significant (Table 5;
Figure 3).

Co-twin analyses for the association of DLD with
peer victimization

In the co-twin analyses, the linear associations
between DLD and peer victimization at ages 11, 14,
16 were not statistically significant. Additionally, the
strength of these associations reduced by 47%–85%
in DZSS analyses and by 6%–78% in MZ analyses
relative to the population-level models. Moreover, the
strength of associations reduced further in all
models when adjusting for nonverbal cognitive
abilities and mental health difficulties (Table 3).

DZSS twins discordant for DLD, followed trajecto-
ries with similar baseline level of peer victimization
and no growth over time. For MZ twins, peer
victimization levels declined at similar pace between
ages 11 and 16 irrespective of the DLD status, but
participants with DLD maintained slightly higher
levels of peer victimization throughout adolescence.
However, the differences in the intercept and slope
between the DLD groups were not statistically
significant (Table 4; Figure 2).

� 2024 The Authors. Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for
Child and Adolescent Mental Health.
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Co-twin analyses for the association of poor
pragmatic language with peer victimization

With one exception (i.e. age 16, DZSS model), the
linear associations of poor pragmatic language with
peer victimization were not statistically significant in

the MZ and DZSS analyses, and the direction and
strength of the associations varied by age/wave of
measurement (e.g. reduced effect at age 11 in MZ
models, reversed direction of association compared
to population-level models at ages 11 and 14 in
DZSS models and at age 16 in MZ model) (Table 4).

Poor
structural
language

DLD

Poor
pragmatic
language

116

5

106

112

0

94

192

0

50

100

150

count

Figure 1 Overlap between DLD, poor structural language and poor pragmatic language. The gradient of the color is proportional to the
overlap in terms of number of participants. Only participants classified as having DLD (n = 403), poor structural language (n = 286) or
poor pragmatic language (n = 249) are represented in this diagram

Table 3 The concurrent and longitudinal association of DLD with self-reported peer victimization in adolescence (11–16 years old)a

Number of discordant/total twin pairs Linear GEE models

Initial model
Model adjusted for

individual-specific factors Initial modelb
Adjusted for

individual-specific factorsc

Outcome: Peer victimization n n Beta 95% CI Beta 95% CI

Age 11 years
Population level 3,313 3201 0.274 0.198 0.350 0.098 0.019 0.177
Within-twin pair
DZSS 170/1077 161/1042 0.043 �0.123 0.210 �0.037 �0.217 0.143
MZ 134/1241 131/1199 0.056 �0.103 0.216 0.025 �0.137 0.186

Age 14 years
Population level 1875 1803 0.146 0.026 0.267 �0.015 �0.139 0.109
Within-twin pair
DZSS 89/614 82/591 0.045 �0.205 0.294 �0.010 �0.285 0.264
MZ 69/736 67/705 0.112 �0.12 0.343 0.099 �0.131 0.329

Age 16 years
Population level 1,323 1244 0.173 0.025 0.321 0.051 �0.105 0.207
Within-twin pair
DZSS 56/430 46/406 0.091 �0.26 0.443 �0.018 �0.403 0.367
MZ 48/521 44/485 0.165 �0.108 0.437 0.056 �0.216 0.329

aAll regression coefficients are standardized. The log-transformed peer victimization score was standardized (Z-score, mean 0,
SD = 1) using the analytical sample (n = 3,400 twin pairs).
bAverage change in the point estimates between initial (unadjusted) population-level and DZSS models: 85% (age 11), 73% (age 14),
47% (age 16) and between population-level and MZ models: 78% (age 11), 27% (age 14), 6% (age 16).
cAdjusted for nonverbal cognitive abilities at age 11 and parent-reported symptoms of mental health difficulties at age 11 (see
Table 2 for description of covariates). In models adjusted for individual-specific factors, we run complete case analyses.

� 2024 The Authors. Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for
Child and Adolescent Mental Health.
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Poor pragmatic language was associated with peer
victimization at age 16 in the DZSSmodel (b = 0.415,
95% CI (0.139; 0.692)).

When contrasting peer victimization trajectories
between MZ and DZSS twins with and without poor
pragmatic language (Table 4; Figure 3), no differ-
ences in the intercept and in growth between ages 11
and 16 were observed.

Sensitivity analyses

Parent-reported peer victimization. The correlation
between self- and parent-reported peer victimization
at age 14 was 0.56 (Figure S1). At the population
level, DLD was associated with parent-reported peer
victimization at age 14. However, in DZSS and MZ
models, the association had reduced strength and
was no longer statistically significant. The results
were similar for the association of poor pragmatic
language with parent-reported peer victimization at
age 14 (Table S6).

Sex differences. There was no statistical evidence
of sex differences in the association between DLD
and self-reported peer victimization. However, at the
population level, the strength of the association
between DLD and self-reported peer victimization
was higher for males than for females at ages 14 and
16. We found statistical evidence for sex differences
in the association of DLD with parent-reported peer
victimization in population level and DZSS, but not
in MZ models. Males with DLD had higher levels of,
while females with DLD had lower levels of peer
victimization when compared to their counterparts
without DLD (Table S7). The same pattern of results
was observed for sex differences in the association of
poor pragmatic language with self- and parent-
reported peer victimization (Table S8).

More stringent cut-off for defining language diffi-
culties. When DLD was defined as language abili-
ties at least �1.5 SD below the mean of the TEDS

Table 4 Development of peer victimization from ages 11 to 16 years for adolescents with and without language difficulties

Twins with language
difficulties

Twins without language
difficulties

Comparison between twins with and without language
difficulties

Parameter (SE) Parameter (SE) Effect size (95% CI)

DLD
Population level (1)
Intercept 0.500 (0.013) 0.417 (0.005) 0.083 (0.057; 0.110)
Linear
slope

�0.081 (0.044) 0.030 (0.014) �0.111 (�0.202; �0.020)

DZSS (2)
Intercept 0.456(0.023) 0.455 (0.022) 0.001 (�0.047; 0.049)

MZ (3)
Intercept 0.461 (0.027) 0.427 (0.027) 0.034 (�0.018; 0.086)
Linear
slope

�0.157 (0.092) �0.124 (0.08) �0.033 (�0.212; 0.147)

Poor pragmatic language
Population level (4)
Intercept 0.503 (0.012) 0.416 (0.005) 0.087 (0.061; 0.113)
Linear
slope

�0.091 (0.041) 0.031 (0.014) �0.123 (�0.208; �0.038)

DZSS (5)
Intercept 0.453 (0.021) 0.462 (0.020) �0.009 (�0.051; 0.033)

MZ (6)
Intercept 0.496 (0.023) 0.466 (0.024) 0.030 (�0.014; 0.075)
Linear
slope

�0.107 (0.083) �0.042 (0.081) �0.064 (�0.231; 0.102)

Note. As the variance of the slope was very small, we divided the loadings for the slope by 10 in all analyses. For the MZ and DZSS
models, within each discordant twin pair, we set Twin 1 as having language difficulties. We kept only those twin pairs discordant for
DLD: 144 DZSS and 137 MZ distinguishable dyads on DLD status and 192 DZSS and 159 MZ distinguishable dyads on poor
pragmatic language.
(1) Model estimated using growth function in lavaan with clustering and Yuan-Bentler correction for the estimation of standard
errors. Model fit: CFI: 0.976; TLI: 0.928; RMSEA: 0.073; SRMR: 0.025.
(2) We could not fit the linear model as the variance of the slopes was negative. Model fit: CFI: 0.98; TLI: 0.977; RMSEA: 0.03;
SRMR: 0.09.
(3) We fitted linear growth curve models with the residual variances (error term) constrained to be equal at all three waves, but
different for each twin. Model fit: CFI: 1; TLI: 1.105; RMSEA: 0; SRMR: 0.044.
(4) Model estimated using growth function in lavaan with clustering and Yuan-Bentler correction for the estimation of standard
errors. Model fit: CFI: 0.976; TLI: 0.927; RMSEA: 0.074; SRMR: 0.025.
(5) We could not fit the linear model as the variance of the slopes was negative. Model fit: CFI: 0.966; TLI: 0.970; RMSEA: 0.034;
SRMR: 0.087.
(6) We fitted linear growth curve models with the residual variances unconstrained (residual variances were specified to be different
for each twin at each wave). Model fit: CFI: 1.000; TLI: 1.086; RMSEA: 0.00; SRMR: 0.017.

� 2024 The Authors. Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for
Child and Adolescent Mental Health.
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sample, 8.7% (n = 271) participants were classified
as having DLD (Figure S2). All the other results were
broadly similar as detailed in the Supporting Infor-
mation (Tables S9–S11).

Discussion
We found that, on average, adolescents classified as
having DLD based on language abilities at age
11 years were more likely to experience peer victim-
ization across adolescence than their peers. Focus-
ing on pragmatic language abilities, we found that
adolescents with poor pragmatic language were more
likely to experience peer victimization at age
11 years, but not at ages 14 and 16 years, even
when structural language skills were held constant.
Turning to the stringent cotwin control analyses, we
found that all these associations had reduced
strength and were not statistically significant, sug-
gesting the relationship at population level between
DLD (and separately poor pragmatic language) and
peer victimization is confounded by genetic and
environmental factors shared by the twins.

Our findings from this population-based sample of
adolescents complement and extend previous longi-
tudinal work in the context of clinically identified

DLD adolescents (Conti-Ramsden et al., 2019) as
well as population-based cohorts focused earlier in
childhood (Forrest et al., 2020; Øksendal
et al., 2021). We showed that between ages 11 and
16, the trajectory of peer victimization started with
higher levels, and then declined faster, for adoles-
cents with DLD compared to those without DLD.
Therefore, the difference in the level of peer victim-
ization between groups, which was already minimal,
reduced even more over time. The steeper decline in
the level of peer victimization for the group with the
highest initial levels (i.e. DLD group) is in line with
the general pattern of decline in peer victimization
with age (Oncioiu et al., 2020; Sumter, Baumgart-
ner, Valkenburg, & Peter, 2012).

As variation in the social use of language might
play a special role in peer relations and socio-
emotional adjustment (Mok, Pickles, Durkin, &
Conti-Ramsden, 2014; Nippold, 1998), we hypothe-
sized that pragmatic language skills may be of
particular importance in adolescence. We found
some evidence that over and above structural
language skills, poor pragmatic language was asso-
ciated with peer victimization cross-sectionally, at
age 11 years, but not later in adolescence. These
findings extend those on the role of pragmatic

Participants with DLD Participants without DLD Predicted values Observed values
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Figure 2 Trajectories of self-reported peer victimization from ages 11 to 16 by DLD status. Red lines represent participants with DLD. Blue
lines represent participants without DLD. Solid line represent predicted values of peer victimization. Dotted lines represent observed
values of peer victimization

� 2024 The Authors. Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for
Child and Adolescent Mental Health.
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language for peer relationships in clinical samples
(Conti-Ramsden et al., 2019; Abbot-Smith, Dockrell,
Sturrock, Matthews, & Wilson, 2023). However, it is
important to note that almost half of individuals with

poor pragmatic language in this study had concom-
itant deficits in structural language.

A novel aspect of our study is the use of a genetically
sensitive longitudinal design to investigate the

Table 5 The concurrent and longitudinal association of pragmatic language difficulties with self-reported peer victimization (PV) in
adolescence (11–16 years old): adjusted for structural languagea

Number of discordant/total twin pairs Linear GEE models

Adjusted for structural language Fully adjusted model
Adjusted for structural

languageb
Adjusted for individual-

specific factorsc

Peer victimization n n Beta 95% CI Beta 95% CI

Age 11 years
Population level 3,313 3,201 0.194 0.118 0.270 0.101 0.025 0.177
Within-twin pair
DZSS 185/1077 177/1042 �0.108 �0.259 0.044 �0.131 �0.284 0.021
MZ 156/1241 152/1199 0.046 �0.095 0.186 0.028 �0.115 0.172

Age 14 years
Population level 1875 1803 0.095 �0.020 0.211 0.020 �0.094 0.134
Within-twin pair
DZSS 99/614 90/591 �0.031 �0.267 0.206 �0.038 �0.281 0.205
MZ 85/736 82/705 0.117 �0.073 0.306 0.151 �0.034 0.337

Age 16 years
Population level 1,323 1,244 0.133 �0.004 0.270 0.099 �0.043 0.241
Within-twin pair
DZSS 59/430 51/406 0.415 0.139 0.692 0.313 0.021 0.605
MZ 47/521 43/485 �0.035 �0.319 0.250 �0.098 �0.387 0.192

aAll regression coefficients are standardized. The log-transformed peer victimization score was standardized (Z-score, mean 0,
SD = 1) using the analytical sample (n = 3,400 twin pairs).
bAdjusted for structural language difficulties (binary variable); average change in the point estimates between population-level and
DZSSmodels: 156% (age 11), 133% (age 14), �212% (age 16) and between population-level and MZmodels: 76% (age 11), �23% (age
14), 126% (age 16).
cAdjusted for structural language difficulties (binary variable); nonverbal cognitive abilities at age 11 and parent-reported symptoms
of mental health difficulties (see Table 2 for description of covariates). In models adjusted for individual-specific factors, we run
complete case analyses.

Figure 3 Trajectories of self-reported peer victimization from ages 11 to 16 for participants with and without poor pragmatic language.
Red lines represent participants with poor pragmatic language. Blue lines represent participants without poor pragmatic language. Solid
line represent predicted values of peer victimization. Dotted lines represent observed values of peer victimization

� 2024 The Authors. Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for
Child and Adolescent Mental Health.
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association of language difficulties with peer victimi-
zation.We found that thepopulation-level association
between DLD and peer victimization, as well as
between poor pragmatic language and peer victimiza-
tion, could both be explained by genetic and environ-
mental factors shared by twins. Why might this be?
One explanation is that genetic, environmental, or
indeed the interplay between these factors could be
common causes for both DLD and experiencing peer
victimization. As shown in our data, adolescents with
DLD grew up in families with lower socioeconomic
status,had lowernonverbalability, andhighermental
health symptomatology. When adjusted for, some of
these factors (e.g. nonverbal cognitive skills and
mental health difficulties) were responsible for
explaining some of the population-level and within-
twin pair effects. Moreover, some of these factors may
share common genetic influences with DLD and/or
peer victimization. For instance, internalizing prob-
lemsoftenco-occurwithlanguagedifficulties (Botting,
Toseeb, Pickles, Durkin, & Conti-Ramsden, 2016),
andareriskfactors forbullyingvictimization(Schoeler
et al., 2018). The co-occurrence between language
difficulties and internalizing problems in childhood
and early adolescence seems to be genetically influ-
enced(Toseebetal.,2022)andinsomeinstances,DLD
may amplify mental health difficulties for those with
high genetic risk for common psychiatric disorders
(Toseeb et al., 2023). Therefore, common genetic
factors that underly the association between DLD
and poor mental health may also explain the associa-
tion betweenDLDand peer victimization.

Alternatively, being the target of peer victimization
might not be related to language ability per se, but
rather with behaviors associated with DLD such as
longer time taken to understand a conversational
exchange, difficulties in communicating feelings or
solving conflict. Although we aimed to capture this
by considering pragmatic language, it is likely that
these assessments (with only moderate internal
consistency) fail to capture language processing in
a communicative context. In a population-based
longitudinal study, Knox and Conti-Ramsden (2003)
found that 11-year-old adolescents with language
difficulties were more likely to be bullied. However,
performance on standardized tests of language and
literacy did not contribute to the risk of being bullied,
but behavioral and socioemotional problems did.
Moreover, a randomized controlled trial evaluating
the Nuffield Early Language Intervention found that
while children receiving the language intervention
showed improvements in behavioral adjustment,
these were not mediated by improvements in lan-
guage ability (West et al., 2022). Plausibly, they were
instead the result of the intervention emphasizing
the need to pay attention and regulate behavior in a
communicative context.

A final possibility is that language abilities do
matter for peer victimization, but only at the severe
end of the spectrum, which we might not have

captured in this population sample. Findings from
a qualitative study suggest that young children are
not aware of the language difficulties of their peers if
they are not very severe (Janik Blaskova & Gib-
son, 2021). Moreover, Goh et al. (2021) documented
that language more strongly predicted socioemo-
tional and behavioral problem at low language levels,
relative to typical language levels. Therefore, it may
be possible that a direct effect of DLD on peer
victimization is still present for those with severe
DLD. However, it is worth noting that our pattern of
results was similar, even when a more stringent cut-
off was used to identify cases of DLD (e.g. �1.5 SD
below the mean of the TEDS sample).

It is important for future studies to identify the
mechanisms that underlie the association between
language difficulties and peer victimization to aid our
understanding of how and when to intervene most
effectively. Poor emotion regulation is one proposed
mechanism. For example, Goemans, Viding, and
McCrory (2021) found that poor emotion regulation
was associated with victimization and Griffiths
et al. (2021) showed that language skills at school
entrywereassociatedwithemotionregulationsuccess
5 years later. Furthermore, research also suggests
that the relationshipbetweenpoor emotion regulation
andpeerproblemsisstrongeramongchildrenatriskof
language disorders (Forrest et al., 2020). Future
studies should also investigate sex differences. Our
exploratory findings suggest that in adolescence, the
association of DLD (and separately poor pragmatic
language) with parent-reported peer victimization
differedbetweenmalesandfemales inpopulation level
andDZSS,butnotMZanalyses.That is,boyswithDLD
reported higher levels of peer victimization, while girls
with DLD reported lower levels of peer victimization
compared to their peers without DLD. To date, the
findings regarding sexmoderation for the relationship
between language difficulties and peer victimization
are inconsistent (Øksendal et al., 2021). Finally, we
note that some of the co-twin analysesmay have been
underpowered (e.g. unstable estimates with large
confidence intervals). Therefore, future epidemiologi-
cal studies on the association of language difficulties
with peer victimization require even larger samples.

In closing, we consider the limitations of our study.
First, we used a population sample and did not rely
on a formal diagnosis or clinical assessment of DLD.
Our cut-off is likely indicative of low to moderate
language difficulties, which might explain why a
higher proportion of participants was classified as
having DLD (i.e. 11.85%) compared to previous
studies (Norbury et al., 2016). However, it is
important to note that results were similar when
we used �1.5 SD below the TEDS mean as cut-off,
and the proportion of participants classified as
having DLD was 8.7%, which is similar to previous
studies. While a stricter cut-off would have captured
more severe cases, it would have also reduced the
sample size, and run greater risk of incomplete data

� 2024 The Authors. Journal of Child Psychology and Psychiatry published by John Wiley & Sons Ltd on behalf of Association for
Child and Adolescent Mental Health.
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(more severe cases are less likely to complete
questionnaires, Griffiths et al., 2021). Relatedly, this
also highlights the danger of relying only on self-
reports of peer victimization for those with language
difficulties. Reassuringly, however, results were
similar in sensitivity analyses that used parent-
reported peer victimization at age 14. That said, it
is important for future studies among adolescents
with DLD to have multiple perspectives (e.g. peers,
parents) on their peer relationships.

Wealsonotethatsomeoftheanalysesmayhavebeen
underpowered.Dichotomizing the exposure results in
loss of power (Altman &Royston, 2006). However, the
findings were similar whenwe used language abilities
as a continuous variable. Moreover, data attrition
within theTEDSsamplewasnot random:participants
with language difficulties and higher levels of peer
victimizationatage11 yearsweremore likely tobe lost
at the two subsequent waves. Also, in our sample
participants from more educated families were over-
represented, when compared with national averages.
BullyingperpetrationwasnotmeasuredinTEDS.This
is unfortunate as there is some evidence that young
people with DLD may also be involved in bullying
perpetration (Øksendal et al., 2021). Finally, we note
that we analyzed data from twins. The social develop-
ment of twins may be different from singletons (e.g.
twins may have lower levels of peer victimization as
they have support from their co-twin and language
abilitiesmayreinforcedbycommunicationwiththeco-
twin). While twin-singleton comparisons do not sup-
port this assumption in general (DiLalla, 2006), this
needs to be evaluated in the context of poor language.

In conclusion, we used a stringent co-twin design
to strengthen causal inference about the relationship
between DLD (and separately, poor pragmatic lan-
guage) and peer victimization. We found that genetic
and shared environmental factors explain the asso-
ciation between language difficulties and elevated
levels of peer victimization. Future studies should
aim to identify modifiable factors that underpin the
association of DLD with peer victimization. This will
help to guide interventions to create environments
that support children with DLD navigate their peer
relationships.

Supporting information
Additional supporting information may be found online
in the Supporting Information section at the end of the
article:

Table S1. Representativeness of the analytical sample
of the current study.

Table S2. Comparison of intercept only model and
linear latent growth curve model for peer victimization
among the analytical sample (n = 3400 twin pairs).

Table S3. Characteristics of participants and non-
participants retained in the analytical sample at ages
14 and 16 years with reference to the analytical sample
at age 11 (n = 3400).

Table S4. Characteristics of adolescents with and
without pragmatic language difficulties at age 11 years
in the Twins Early Development Study.

Table S5. The concurrent and longitudinal association
of language abilities with self-reported peer victimiza-
tion (models unadjusted for individual-specific
covariates).

Table S6. The longitudinal association of language
difficulties with parent-reported peer victimization (PV)
at age 14 years old.

Table S7. Comparison of the concurrent and longitu-
dinal association of DLD with self-reported peer victim-
ization in adolescence (11–16 years old) for boys and
girls.

Table S8. Comparison of the concurrent and longitu-
dinal association of pragmatic language difficulties with
peer victimization (PV) in adolescence (11–16 years) old
for boys and girls.

Table S9. The concurrent and longitudinal association
of DLD (cut-off �1.5 SD) with self-reported peer
victimization in adolescence (11–16 years old).

Table S10. The concurrent and longitudinal associa-
tion of pragmatic language difficulties (cut-off �1.5 SD)
with self-reported peer victimization (PV) in adolescence
(11–16 years old): adjusted for structural language.

Table S11. Development of peer victimization from ages
11–16 years for adolescents with and without DLD (cut-
off �1.5 SD).

Figure S1. Pearson correlation between self-reported
and parent-reported peer victimization.

Figure S2. Overlap between DLD, poor structural
language and poor pragmatic language using the cut-
off �1.5SD below.
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Key points

• Children with language difficulties are more likely to experience peer victimization than their peers.
However, this association has seldom been studied throughout adolescence and we know little about
the factors underlying it.

• Adolescents with developmental language disorder at age 11 years were more likely to experience
higher levels of peer victimization from age 11 to 16 compared to their peers without language
difficulties.

• Genetic and environmental factors shared within families confounded the observed association
between language difficulties and peer victimization in adolescence.

• As language difficulties and peer victimization share common causes, it is important to identify
modifiable factors that can reduce and prevent peer victimization for adolescents with language
difficulties.
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