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Abstract

This review systematically synthesized evidence on the association between struc-
tural language ability and behaviors of concern (BoC) in autism. Four databases
were searched for studies that included >10 autistic participants, measures of
structural language (content and/or form of language) and BoC, and an analysis
of their association. BoCs included self-injurious behavior (SIB), aggression, tan-
trums, and externalizing behavior. Methodological quality of studies were
assessed using the Newcastle Ottawa Scale. Forty-five publications (n = 11,961)
were included. Forty studies were cross-sectional and five were prospective cohort
studies. Over 70% of the studies investigating expressive language and SIB
(n =10), aggression (n =5), tantrums (n = 3), and externalizing behavior
(n = 17) reported an inverse association, where lower expressive language ability
was associated with increased BoC. Eleven out of sixteen studies of combined
expressive and receptive language reported an inverse relationship with SIB or
aggression. All outcomes were rated as moderate to very low certainty of evi-
dence. This review highlights evidence showing an inverse association between
expressive or combined language ability and SIB, and externalizing behavior in
autism. However, further high-quality studies that use standardized, consistent
measures of language and behavior and investigate longitudinal associations are
needed. Early detection and support for reduced structural language difficulties
have substantial potential to assist in reducing BoC.

Lay Summary

The presence of language difficulties in autistic individuals have been thought to
be linked with higher levels of behaviors of concern (BoC) (e.g., self-injurious
behavior, aggression, tantrums). Our research found expressive language difficul-
ties were most consistently linked with self-injurious and externalizing behaviors,
however, receptive language difficulties did not have consistent links with any
BoC. Information from this review can inform prioritization of interventions
goals, support needs and prognostication.
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INTRODUCTION

As a neurodevelopmental condition, autism spectrum dis-
order (autism) affects around 18 per 1000 children aged
8 years and under in the United States of America
(Maenner et al., 2020). Autism has a parent-reported
prevalence of 4.4% amongst 12 year old Australian chil-
dren (May et al., 2020), and a cumulative incidence of
1.10% in 4 year olds (May & Williams, 2018). Autism is
characterized by social-communication impairments, and
stereotyped and repetitive behavior, and has environmen-
tal, genetic, and epigenetic causes (American Psychiatric
Association, 2013). While not core diagnostic characteris-
tics of autism, structural language difficulties and behav-
iors of concern (BoC) are commonly seen in autism. An
association between language difficulties (i.e., difficulties
with the content and form of language) and BoC in autis-
tic individuals has been documented in the literature but
the specific interactions across components of language
and BoC are not well understood.

BEHAVIORS OF CONCERN

BoC including behaviors like aggression (such as verbal
abuse, threats and physical violence), destructive behav-
ior (such as breaking or destroying furniture and setting
fires), disruptive behavior (such as repetitive screaming,
smearing feces), and self-injurious behavior (SIB) (includ-
ing self-biting, head banging) are sometimes observed in
autism (National Collaborating Centre for Mental
Health [UK], 2015). While not all individuals who dis-
play BoC are autistic, autism is an identified risk factor
for BoC (McClintock et al., 2003). BoCs such as tan-
trums are the most commonly reported concerning
behavior by parents after eating and sensory problems
(Maskey et al., 2013). One in four autistic children have
been reported to have clinically significant aggressive
behavior (i.e., T-scores >70) on the Child Behavior Check-
list (CBCL) (Hill et al., 2014). SIB is observed in 25%—
44% of autistic people (Matson, Boisjoli, &
Mahan, 2009), where the most common reported forms
of self-injury are hand hitting, skin picking, and hitting
oneself with an object (Laverty et al.,, 2020; Soke
et al., 2016). This is understood to be a distinct symptom
to self-harm in borderline personality disorder, where the
most common form of self-harm is self-cutting (Buck
et al., 2014; Lugnegard et al., 2011; Skokauskas &
Gallagher, 2010; Steenfeldt-Kristensen et al., 2020).
BoCs contribute significantly to parental or caregiver
stress (Davis & Carter, 2008; Miranda et al., 2019) and
school provider burnout (Otero-Lépez et al., 2009),
which can reduce the quality of care and education pro-
vided to autistic children. BoCs are also associated with
negative outcomes for the individual, including impaired
social relationships (Luiselli, 2009), and adverse experi-
ences, like use of physical restraints in medical settings

(Gaskin et al., 2013; Taylor et al., 2011). In one study,
the presence of aggressive behavior was associated with
increased use of psychotropic drugs and melatonin, and
more coexisting sleep, internalizing, and attention prob-
lems (Hill et al., 2014). BoCs can also impair safety, job
retention, independent living and cohabiting in adult-
hood for autistic people (Luiselli, 2009).

There have been many hypotheses about why there is
an increased prevalence of BoC in autism compared to
non-autistic individuals. For example, the higher prevalence
of mental health conditions in those diagnosed with autism
has been proposed as one reason for higher rates of SIB, on
the basis that a proportion of autistic individuals have co-
occurring conditions that have a known association with
SIB (Minshawi et al., 2014). Other explanations, such as
release of frustration, expression of anger (Ho et al., 2012),
and induced dissociation to avoid aversive emotion in situa-
tions of abuse or trauma, have been suggested as possible
explanations for the BoC (Summers et al., 2017). SIB has
also been considered as a form of restricted, repetitive
behavior that is characteristic of autism (Iwata, Dorsey,
et al., 1994; Iwata, Pace, et al., 1994).

LANGUAGE ABILITY IN AUTISM

Structural language difficulties are common in autistic
individuals and are often detected early, in many cases
prior to an autism diagnosis (Luyster et al., 2008;
Mitchell et al., 2006). Language is made up of two
modalities which include receptive language (understand-
ing words, gestures, and symbols) and expressive lan-
guage (using words, gestures, and symbols). Within these
two modalities, there are three separate but overlapping
domains: content (semantics), form (syntax, morphology,
and phonology), and use (pragmatics) (Bloom &
Lahey, 1978). While pragmatic language difficulties are
universal in autism, there is variability in the content and
form in language, hereafter referred to as structural lan-
guage (Bloom & Lahey, 1978). A proportion of autistic
children perform within the average range with their
structural language skills (Brignell et al., 2018; Kwok
et al., 2015), however, around 25 to 30% of autistic chil-
dren are minimally verbal (Anderson et al., 2007; Kwok
et al., 2015; Norrelgen et al., 2015; Rose et al., 2016;
Tager-Flusberg & Kasari, 2013). About 30% of autistic
people have a co-morbid diagnosis of intellectual disabil-
ity, and concomitant receptive language impairment is
not uncommon (Baio et al., 2018).

ASSOCIATION BETWEEN STRUCTURAL
LANGUAGE ABILITY AND BOC

The association between structural language ability and
BoC has been well documented in the literature within a
range of populations including autism, intellectual
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disability, and language impairment (Carpenter
et al., 2002). Some explanations for the association include
that BoC functions as a form of communication or occurs
as a result of frustration when individuals are not able to
express themselves adequately through language (Carpenter
et al., 2002; Chiang, 2008). Another mechanism proposed is
that BoC may serve as an adaptive cognitive tool that
enhances the ability to recognize and regulate one’s emo-
tions that is not available to individuals with language
impairments (Cole et al., 2010; Curtis et al., 2019).

A study found that 64% of individuals with a language
impairment had associated externalizing behaviors (Conti-
Ramsden & Botting, 2004). A meta-analysis conducted
more recently in 2018 looked at the relationship between
language disorders and problem behaviors in a general pop-
ulation of children and adolescents with and without autism
or intellectual disability (Curtis et al., 2018). The authors
concluded that delayed language development or disorders
in children as compared to a typically developing popula-
tion were associated with problem behaviors of moderate
size (g = 0.43) and was statistically significant even after
age was included as a moderator variable (Curtis
et al., 2018). However, while the review considered the qual-
ity of language assessment and publication bias, it did not
analyze the overall quality of included evidence (Curtis
et al., 2018). In another study, with a population of those
with intellectual disabilities, a risk marker for challenging
behavior like self-injury was the presence of deficits in
receptive and expressive communication (McClintock
et al., 2003). Given the unique nature of autism, the associa-
tion between structural language ability and BoCs requires
more detailed investigation. Furthermore, what has been
lacking in the research to date on this topic is a detailed
examination of the specific modalities of language
(e.g., receptive and expressive) and types of BoC (e.g., self-
injury, aggression). A better understanding of which lan-
guage difficulties are associated with which BoC can pro-
vide a more nuanced understanding around prioritization
for intervention and more refined prognostication.

OBJECTIVES

We aimed to systematically identify, synthesize and
assess the quality of the evidence examining the associa-
tion between structural language ability and BoC in
autism and provide the certainty of evidence for each out-
come. We then aimed to assess the strength of the associ-
ations between specific modalities of language,
expressive, receptive, and combined expressive and recep-
tive, and specific types of BoC.

METHODS

The Preferred Reporting Items for Systematic Review
and Meta-Analysis (PRISMA) (Page et al., 2021) and the

Synthesis Without Meta-analysis (SWiM) (Campbell
et al., 2020) reporting guidelines were used for this
review. A protocol was developed a priori and published
in the National Institute for Health Research Interna-
tional Prospective Register of Systematic Reviews
(PROSPERO); registration number: CRD42020204192.

Eligibility criteria

Original peer-reviewed research and gray literature published
in any language were eligible for inclusion. No study design
or date limits were imposed on the search. Studies had to
include a sample of greater than 10 participants (all ages
included) with a clinical diagnosis of autism as defined by
the International Classification of Diseases (ICD) or Diag-
nostic Statistical Manual (DSM) (American Psychiatric
Association, 2013). We excluded studies that recruited partic-
ipants that had co-occurring genetic or biological syndromes,
like Neurofibromatosis Type 1 and Tuberous Sclerosis,
secondary to an autism diagnosis. This is because these syn-
dromes are distinct disorders even though individuals with
these diagnoses can exhibit a similar clinical profile or symp-
toms to autistic people. Studies had to include a measure of
structural receptive or expressive language (i.e., semantics,
morphology, syntax). We did not include studies that
reported on only written language/text (receptive and expres-
sive). Both categorical and continuous data were included.
Studies that focused on the form and content of language
were included, but those that focused on measures of social
communication or pragmatic language were excluded as dif-
ficulties in these areas are diagnostic features of autism.

The outcome of interest was BoC. This included
behaviors which had the potential to put the individual
and/or others at risk of harm, such as aggression, SIB,
property destruction, and also behaviors that have been
reported by parents as challenging, such as tantrums and
disruptive behavior including inappropriate sexual
behaviors, or urination or defecation in public (Dunlap
et al., 1994). We also included behaviors categorized as
externalizing behavior when we could not extract data on
individual domains, such as self-injury or aggression. We
have defined externalizing behavior to include a combi-
nation (or composite) of various behaviors, including that
of hyperactivity and repetitive behavior (Achenbach &
Edelbrock, 1978).

Search strategy

Four databases were searched up to the 15th of June
2022: Ovid MEDLINE, EMBASE (Ovid), PsycINFO
(Ovid), and CINAHL (EBSCO). In addition, we
reviewed reference lists of relevant studies and consulted
with experts in the field to look for relevant studies.
Search terms from databases are included in
Appendix S1.
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Study selection process

All studies were screened by title and abstract, and then
by full text independently by two of three authors
(Amanda Brignell, Charissa Chan, Wei Herng Wan).
Any disagreements were resolved by consensus or seeking
a fourth author’s (Katrina Williams) opinion. If there
were two or more papers that used overlapping study
samples, only one paper was selected to represent the
study based on the paper’s sample size and quality of the
analysis, including for example whether they had
adjusted the analysis for covariates. The exception was if
each paper of the same study presented unique data rele-
vant to an exposure or outcome of interest.

Data extraction

Data extraction was performed independently by two
authors (Amanda Brignell and Charissa Chan) from the
included studies on each of the criteria presented in
Appendix S2. For longitudinal studies, data was
extracted at relevant time points that measured our expo-
sure and outcome of interest. Any conflicts or disagree-
ments were resolved by consensus or seeking a third
author’s (Tamara May) opinion.

Data management

To synthesize the studies, they were first grouped by lan-
guage construct and then BoC. The three groups of lan-
guage classification were: expressive language, receptive
language, and combined expressive and receptive lan-
guage. BoC were classified into four main categories by
reviewing the questions used within the questionnaires
administered to participants in the original study. These
categories are SIB, aggression, tantrums, and externaliz-
ing behavior. Due to the variable constructs and defini-
tions of externalizing behavior, these were subgrouped
(see Table 2) to provide clarity as to what these behaviors
were included. We classified expressive and receptive lan-
guage ability separately because they have distinct char-
acteristics and so that we could provide a more nuanced
understanding of language associations with BoC.

Where studies had used more than one tool to mea-
sure the same construct, the tool that was reported in our
study was chosen primarily based on the highest Newcas-
tle Ottawa Scale (NOS) assessment, or secondarily if the
tool was used more commonly by other studies to allow
for greater between study comparisons.

Data analysis

We collated data on the effect estimates, direction of
effect and p-values, and synthesized the results

narratively as recommended by the Synthesis Without
Meta-analysis (SWiM) reporting guidelines (Campbell
et al., 2020). Substitutes (or calculations where possible)
of effect sizes were included when these were not reported
by the study. A correlation coefficient (r) of less than
0.40, and Cohen’s d between 0.2 and 0.5 was considered
a weak association, an r between 0.40 and 0.70 and d
between 0.5 and 0.8 to be moderate, and an r greater
than 0.70 and d greater than 0.8 to be a strong associa-
tion (Schober et al., 2018). Precise p-values were recorded
where available, however since they were often not
reported in studies where the association was not signifi-
cant, “p > 0.05” was recorded instead. If a crude state-
ment of the presence of statistical significance was made
then a conservative report of “p < 0.05” was recorded.
Since the only data consistently reported across all stud-
ies was direction of effect, the results were synthesized by
vote counting as recommended by the SWiM guidelines
(Campbell et al., 2020; McKenzie & Brennan, 2019).

We planned to conduct a meta-analysis (see registered
protocol ref) using correlations as the effect of interest,
however due to the substantial heterogeneity in measures
and test statistics reported by studies, meta-analyses were
not performed. In addition, despite having contacted orig-
inal study authors for results of interest that had been
incompletely reported, some data were not available.

Study risk of bias assessment

As all included studies were non-randomized, observa-
tional studies, we used the Newcastle Ottawa Scale
(NOS) to conduct a risk of bias assessment using a star
scoring system (0-9), where more stars indicate higher
quality (Wells et al., 2009). Risk of bias was assessed
independently by two authors (Amanda Brignell and
Charissa Chan). Any conflicts were resolved by consen-
sus or seeking a third author’s (Katrina Williams) assess-
ment. The same criteria were used across studies
regardless of if they were a cohort or cross-sectional study
design. The criteria were based on the selection of
cohorts, comparability of cohorts, and assessment of out-
come (see Appendix S3). If results were missing, no star
was awarded.

If caregivers of individuals with autism completed
assessment measures for language or behavior, risk of
bias was ascertained to be higher and hence no star was
given, as this was considered similar to self-reporting. By
contrast, if clinicians, researchers, or teachers had com-
pleted the measures, a star was given. However, if the
same assessor completed both the exposure and outcome
assessment tool, it was deemed that there was lack of
blinding and hence no star for the outcome criterion was
given. The criterion of comparability of cohorts was
assessed by consideration of whether there had been
adjustment for confounding variables. In longitudinal
studies, we set a threshold of 12 months for duration of
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follow up being sufficient for assessment of outcome cri-
terion. Adequacy of follow up of cohorts were deemed
sufficient if follow up rate was at least 80% or if descrip-
tion was provided on those lost.

Certainty of evidence

To review the certainty of evidence regarding the pres-
ence of an association, we adopted the Grading of Rec-
ommendations, Assessment, Development and
Evaluation (GRADE) Working Group approach (see
Appendix S4). Two authors (Amanda Brignell and Char-
issa Chan) rated the evidence across outcomes indepen-
dently, and any disagreements were resolved by
consensus or discussed with a third author (Katrina Wil-
liams). The domains that were considered to rate down
certainty of the evidence were risk of bias, inconsistency,
indirectness, imprecision, and publication bias, although
imprecision could not be assessed since a meta-analysis
was not conducted (Huguet et al., 2013; Schiinemann
et al., 2013). Certainty of the evidence was rated up if
there was a moderate to large effect size, exposure-
response gradient, and if plausible confounding was
accounted for.

An overall GRADE certainty rating for each out-
come was determined based on an average of ratings
across studies.

RESULTS
Study selection

The search yielded 9237 records, in addition to 10 records
identified through other sources. There were 2934 dupli-
cates. 6138 records were excluded on title and abstract
screening. The remaining 145 records were reviewed at
full text level. Forty-two studies (45 records listed in
Table 1) met inclusion criteria (see Figure 1 for PRISMA
study flow diagram).

Study and participant characteristics

Of the 45 included publications (Table 1), 40 were cross
sectional and five were longitudinal. There was a total of
11,910 participants, ranging from 15 to 1937 in each of
the studies. Of these, 9657 (81%) were male. Twenty-eight
studies were conducted in the USA, four in the
United Kingdom, two in France, two in Italy, and one in
each Australia, Canada, Greece, Japan, and The
Netherlands. The mean age across all studies was 9 years
2 months (range: 1.3-52 years).

Of the five studies that had longitudinal data of inter-
est, the total cohort size was 866. These studies reported
the associations between expressive language and SIB

(Baghdadli et al., 2008), expressive language and aggres-
sion (Rodas et al., 2017), expressive language and exter-
nalizing behavior (Shattuck et al., 2007; Stringer
et al., 2020), receptive language and SIB (Makrygianni &
Reed, 2010), and combined language and SIB
(Makrygianni & Reed, 2010).

Amongst all publications investigating the association
between expressive language and BoC, 12 examined SIB,
11 examined aggression, four tantrums, and 20 externaliz-
ing behavior. Of those investigating receptive language,
three examined SIB, four aggression, one tantrums, and
four externalizing behavior. Of those investigating com-
bined expressive and receptive language, seven examined
SIB, eight examined aggression, and seven externalizing
behavior.

Language and BoC measures varied across studies. In
total there were 24 measures of language and 22 measures
of BoC (see Table 1). The most common standardized
measures of language used were the Vineland Adaptive
Behavior Scale—Communication subscale (VABS-C)
(n = 11 studies) and the Peabody Picture Vocabulary
Test (PPVT; n = 5 studies). The most common standard-
ized measure of BoC used was the Child Behavior Check-
list (CBCL; n = 7 studies).

Risk of bias in studies

Included studies were rated between 1 and 6 stars out of
a maximum of 9 stars on the Newcastle Ottawa Scale
(Wells et al., 2009). In every study, most stars were given
on the Selection criteria of the scale. Only 11 of the
38 studies adjusted for covariates to obtain a star under
the Comparability criteria. Most longitudinal cohort
studies scored at least one star under the Outcome criteria
unless duration of follow up was less than 12 months.
According to the Agency for Healthcare Research and
Quality (AHRQ) standards (Viswanathan et al., 2012),
because all studies had not scored stars consistently
across all domains, they were rated moderate to high risk
of bias. For details of risk of bias ratings see
Appendix S3.

RESULTS OF SYNTHESES
Cross sectional studies
Expressive language and BoC

Eleven studies investigated the relationship between
expressive language and SIB (Table 2). Of studies that
reported an odds ratio, there was at least a three-fold
decrease in SIB (OR range: 3.5-3.7) with higher expres-
sive language ability. Nine of the 11 studies (77%)
showed an inverse relationship between expressive lan-
guage and SIB, and for 6 of the 10 the association was
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statistically significant (p < 0.05 for all studies). Two
studies showed a mixed picture with some associations
being direct and others inverse, although effect sizes were
not reported. Neither association was statistically signifi-
cant (p > 0.05 for both studies).

Eleven studies analyzed the association between
expressive language and aggression and in three of these
the association was statistically significant. For the other
studies, the associations were inconsistent with no clear
magnitude and direction of the effect.

Only four studies investigated expressive language
and tantrums. Three of the four showed an inverse direc-
tion of effect but none of these associations were statisti-
cally significant.

Receptive language and BoC

In total, nine studies investigated the relationship
between receptive language and BoC (Table 3). Inconsis-
tency was identified across these studies for the relation-
ship between receptive language and the BoCs of SIB,
aggression and externalizing behavior. Three studies ana-
lyzed the relationship between receptive language and
SIB, of which Matson et al. (2009) reported a strong, neg-
ative relationship that was statistically significant.

Four studies investigated the association between
receptive language and aggression, where half reported
an inverse relationship that was statistically significant.
One study reported a direct relationship where more
receptive language ability was associated with more
aggression, but the effect size was weak (p = 0.005) and
the association was not statistically significant (p > 0.05).

The five constructs of externalizing behavior varied
between the two studies that analyzed the relationship
between receptive language and externalizing behavior.
Three constructs found an inverse relationship, and one
was not reported. Only one of the three constructs that
found an inverse relationship was statistically significant
and had a strong relationship (f = —0.78).

Only one study looked at the relationship between
receptive language and tantrums. This study found a
small, direct, not statistically significant relationship
(rpp = 0.068).

Combined expressive & receptive language
and BoC

Seven studies analyzed the association between combined
language and SIB, and five of the seven found an inverse
relationship (Table 4). Amongst these five studies,
reported effect sizes were weak, and only two found sta-
tistically significant relationships. One study reported a
moderate, direct relationship that was statistically signifi-
cant between combined language and SIB.

Eight studies analyzed the association between com-
bined language and aggression. While five studies
reported an inverse relationship, only one reported statis-
tical significance (p < 0.001).

Of the seven studies that looked at the association
between combined language and externalizing behavior,
three reported a directly proportional relationship where
more combined language ability was associated with
more externalizing behavior. Only Matson et al. (2009)
found the association to be statistically signifi-
cant (p < 0.01).

For details of studies reporting data for each of the
BoC areas, reference can be made to Tables 2-4.

Longitudinal studies

The five longitudinal studies reported on the associations
between expressive language and SIB (Baghdadli
et al., 2008), expressive language and aggression (Rodas
et al.,, 2017), expressive language and externalizing
behavior (Shattuck et al., 2007; Stringer et al., 2020),
receptive language and SIB (Makrygianni & Reed, 2010),
and combined language and SIB (Makrygianni &
Reed, 2010). Three studies (Baghdadli et al., 2008;
Makrygianni & Reed, 2010; Shattuck et al., 2007) used
regression analysis and one (Rodas et al., 2017) used
structural equation modeling, with language at baseline
and BoC at follow up at least 6 months later. Only one
study (Baghdadli et al., 2008) included covariates in the
analyses.

Baghdadli et al. (2008) measured expressive language
ability at baseline, and this was analyzed against two
groups, one with a negative outcome of SIB (persistent,
recurrent, or newly emerged) and one with a positive out-
come (disappearance or never exhibited) over 3 years.
The authors found an inverse, statistically significant
relationship between expressive language ability and SIB
(OR = 3.5, 95%CI 1.1-13.4). This study was rated four
out of a maximum of nine stars for risk of bias on the
NOS. Rodas et al. (2017) measured expressive language
at baseline and analyzed this against the presence of
aggression 6 months later. The authors found an inverse
but not statistically significant relationship with an inter-
correlation of —0.26. Rodas et al. (2017) was rated one
star out of nine on the NOS. Shattuck et al. (2007) mea-
sured expressive language at baseline and analyzed this
against a change in externalizing behavior (which com-
prised of aggression and inappropriate behavior) over
4 years and 6 months. They found that higher expressive
language ability was associated with more externalizing
behavior (unstandardized coefficient = 0.12), but this
relationship was not statistically significant. On the other
hand, Stringer et al. (2020) found an inverse relationship
where less expressive language ability was associated with
more externalizing behavior (which comprised of conduct
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problems and tantrums) (intercept B = —1.64, slope
B = —0.19) but was also not statistically significant. Both
studies (Shattuck et al., 2007; Stringer et al., 2020) were
rated six stars on the NOS, and which was the highest
quality amongst all included studies.

Makrygianni and Reed (2010) measured receptive
language at baseline and analyzed this against a change
in SIB over 9 months, and found a weak directly propor-
tional relationship where stronger receptive language
ability was associated with more SIB (r = 0.086),
although findings were not statistically significant. The
authors found an inverse relationship between combined
language and SIB (r = —0.007) that was also not statisti-
cally significant (Makrygianni & Reed, 2010). This study
was rated three stars on the NOS.

Reporting biases

We were unable to complete analysis of potential publi-
cation or reporting bias due to the variability of measures
between the studies. While studies that did not find statis-
tical significance in the association of interest often did
not report the effect sizes, we have still included these
studies to ensure the presentation of results is
comprehensive.

Certainty of evidence

We rated the association between expressive language
and composite externalizing behavior to be moderate cer-
tainty of evidence. The associations that were rated as
low certainty of evidence included expressive language
and SIB, expressive language and aggression, expressive
language and tantrums, receptive language and external-
izing behavior, and combined language and SIB, com-
bined language and aggression, and combined language
and externalizing behavior. We found very low certainty
of the evidence for receptive language and SIB, aggres-
sion, and tantrums. Details of risk of bias assessments are
available in Appendix S4.

DISCUSSION

Language difficulties are often said to be associated with
BoC, yet the details of these associations have not been
well elucidated in autism. This review synthesized the
current evidence on the association between different
modalities of language (expressive, receptive, and com-
bined) and types of BoC (SIB, aggression, tantrums and
externalizing behavior) in autistic individuals. We
adopted this approach because although BoCs often
overlap clinically, they can exist in isolation or on a con-
tinuum with lower risk behaviors being replaced by
higher risk ones. Expressive and receptive language

difficulties can also be separately or simultaneously pre-
sent in an individual, with the gap between the two lan-
guage abilities potentially creating frustration for an
individual, in turn resulting in BoC.

The findings of our review varied depending on the
different language modalities and types of BoCs investi-
gated. We identified consistent inverse associations
between expressive language and SIB, expressive lan-
guage and composite externalizing behavior, and com-
bined language and SIB. This was established by vote
counting of the number of studies that had inverse associ-
ations. For these associations, higher language ability
was associated with lower levels of BoC. However, the
certainty of the evidence for all associations, except
expressive language and externalizing behavior, which
was rated moderate, was rated low to very low. This was
mainly because the risk of bias of most studies was rated
moderate to high.

Expressive language
Self-injurious behavior

Our findings for SIB are in keeping with a meta-analytic
systematic review investigating language and BoC that
included children with other neurodevelopmental disor-
ders, such as intellectual disability, in addition to a subset
of autistic individuals (McClintock et al., 2003). In that
review, individuals with combined language difficulties
were more likely to display self-injury, however whether
included studies adjusted for covariates is unclear
(McClintock et al., 2003). In our review, while 77% of
studies showed an inverse relationship, only two
(Baghdadli et al., 2008; Fradkin et al., 2019) of the
13 included studies that investigated SIB adjusted for
covariates (autism severity, cognition, social skills, daily
living skills, and sex), and only one of these found an
inverse, significant relationship (Baghdadli et al., 2008).
While we have identified the presence of an association,
the paucity of covariate adjustment amongst our included
studies means that the ability to draw a conclusion about
the presence of a causative relationship between greater
language difficulties and higher SIB is limited. This high-
lights the importance of accounting for important and
clinically relevant covariates when studying associations
in future research.

Composite externalizing behavior

The relationship between expressive language and com-
posite externalizing behavior was also mostly consistent
across studies, where 78% of studies found that greater
expressive language ability was associated with less com-
posite externalizing behavior. Our findings are consistent
with a meta-analysis by Curtis et al. (2018), who found
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|
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Review (n = 3)
— Autism incidental to another
v syndrome (n =1)
Studies included in review
(n=42)
Reports of included studies ™
(n=45)
FIGURE 1 Study flow diagram

that children with language disorders display more prob-
lem behaviors compared with typically developing peers.
In our review, five studies adjusted for covariates which
included age, parental education, non-verbal 1Q and sex
(Neuhaus et al., 2022; Park et al., 2012; Sipes et al., 2011;
Stringer et al., 2020; Williams et al., 2018). Given
reported stronger associations between structural lan-
guage difficulties and externalizing behavior amongst
males (Hentges et al., 2021) and in children from higher
socioeconomic backgrounds (Hentges et al., 2021;
Madigan et al., 2019), it will be important for future stud-
ies to include these covariates to assess the presence and
strength of associations. Our review found less consis-
tency amongst the associations of expressive language
and aggression or tantrums, in keeping with some previ-
ous studies looking at typically developing populations
with mixed conclusions, some finding an association
(Brownlie et al., 2004) and others not (McClintock
et al., 2003).

Receptive language

There was low between-study consistency in the reported
association between receptive language and any BoC.
Although not definitive, it is possible that the association
between receptive language and BoC is not as straightfor-
ward as expressive language, however, there were fewer
studies that looked at the association between receptive

language and BoC, and these were of low quality. One
other possible explanation is that receptive language abil-
ity can be a sign of more general developmental difficul-
ties, that may not be associated with frustrations that
lead to BoC when receptive and expressive language abil-
ities are commensurate.

Limitations of included evidence

This review included a large number of observational
studies with a small median sample size of 147. Due to
the substantial variability across study methods
(e.g., types of measurement tools, statistical analyses,
participants’ age, presence of adjustment for covariates),
we were not able to complete a statistical synthesis of
results. Therefore, in the setting of conducting a system-
atic review without meta-analysis, we could not calculate
an overall magnitude of effect of the associations of
interest.

Other limitations of the evidence include inconsistent
use of measures or terminology to assess to the same
BoC. For example, the Aberrant Behavior Checklist
includes items relevant to SIB, verbal and physical
aggression, depressed and volatile mood, and temper tan-
trums which are termed “irritability,” whereas the Autism
Spectrum Disorder—Behavior Problems for Children
tool describes the same items as “externalizing behavior.”
Similar inconsistencies occurred for language measures.
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Additionally, some studies used crude measures of lan-
guage and BoC. For instance, they reported on the pres-
ence or absence of structural language difficulties or
whether the Autistic individual had BoC based on the
caregiver’s response to one or two questions. Few studies
used standardized clinician-administered measures. We
grouped studies based on the measures used to assess lan-
guage and behavior to see if the quality and comprehen-
siveness of the measure made a difference to the findings,
however we did not see patterns in the findings based on
the measure type. Furthermore, the type of measure used
was accounted for in our risk of bias analysis and assess-
ments of certainty of evidence.

Externalizing behavior includes multiple types of
behavior (aggression, tantrums, SIB, inappropriate
behavior amongst others), and some tools from the
included evidence provide a composite score of these
BoCs. As such, it was not possible to separate each
behavior construct. Other studies have suggested that the
association between expressive language and externaliz-
ing behavior may be driven predominantly by SIB
(McClintock et al., 2003), which is consistent with our
findings on the relationship between SIB and expressive
language. Alternatively, another consideration is that
expressive language ability has associations with other
BoCs, such as aggression, tantrums, or socially inappro-
priate behavior that are more nuanced and yet to be elu-
cidated, particularly given a number of studies used blunt
measures of language and BoC. Similarly, expressive and
receptive language were not always available as separate
constructs, and it is not surprising that an overall lan-
guage score may underestimate a true association of one
key language type.

The small number of studies that had included co-
variates in their analyses meant it was not possible to
draw conclusions about the contribution of language to
BoC relative to other important factors such as autism
symptoms and intellectual disability. Similarly, few stud-
ies had investigated the associations longitudinally so
information about the change in language and temporal
association with a change in behavior could not be
reported. This review is therefore also limited in drawing
conclusions around causality. Generalisability of findings
to adults is also limited, as the mean age of participants
from the included evidence was 9.2 years and only
12 studies included adult (>18 years) participants.
Finally, authors of some studies failed to report findings
that were not statistically significant which introduces the
potential for reporting bias.

Strengths and limitations of the review
We followed best practice guidelines such as PRISMA

(Page et al., 2021) and SWiM (Campbell et al., 2020), in
addition to searching a range of databases to identify

studies. Data was screened and extracted by two people
to minimize the chance of errors. We also extracted types
of language and behavior from the evidence in identified
studies separately which provides more specificity of
associations. We completed assessments of risk of bias
and judged the overall certainty of evidence so that the
findings can be interpreted in the context of study quality
of type of evidence. However, we were unable to com-
plete a meta-analysis as planned in the protocol, as
described above which means an overall finding and
effect size could not be reported.

Implications of results

While findings of an association between language and
BoCs in autism have long been reported and are not
unexpected, this review provided novel findings about the
association between different modalities of language and
BoCs. It would be expected that BoC results at least in
part from expressive language difficulties rather than vice
versa even though causation cannot be established. As
such, this review highlights the importance of identifying
expressive language difficulties early. If language abilities
can be improved through targeted interventions, supports
and environmental modification, it may be expected
there will be secondary benefits for behavior. This in turn
could improve functioning and participation (Anderson
et al., 2007, Baghdadli et al., 2007, Hudry et al., 2010)
and reduce harm and stress to the individual and their
family.

With more consistent use of high quality, detailed and
standardized measures of language and BoC, analyses
that adjust for important factors that may influence the
association, and data of a temporal association between
language gain and BoC reduction, we will have high-
quality evidence that can inform intervention and sup-
port, and inform preventive approaches. Service embed-
ded trials should be the next step to provide the type of
evidence that is needed about the effectiveness of improv-
ing communication, using language, augmentative and
alternative communication or other approaches, prevent
BoCs emerging and reduce their persistence.
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