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CONTEXT: A large number of studies have shown a relationship between language disorders

and problem behaviors; however, methodological differences have made it difficult to draw
conclusions from this literature.

abstract

OBJECTIVE: To determine the overall impact of language disorders on problem behaviors in

children and adolescents between the ages of birth and 18 years and to investigate the role
of informant type, age, and type of problem behavior on this relationship.
DATA SOURCES: We searched PubMed, EBSCO, and ProQuest.

STUDY SELECTION: Studies were included when a group of children with language disorders
was compared with a group of typically developing children by using at least 1 measure of
problem behavior.
DATA EXTRACTION: Effect sizes were derived from all included measures of problem behaviors

from each study.

RESULTS: We included 47 articles (63 153 participants). Meta-analysis of these studies revealed

a difference in ratings of problem behaviors between children with language disorders
and typically developing children of moderate size (g = 0.43; 95% confidence interval 0.34
to 0.53; P < .001). Age was entered as a moderator variable, and results showed that the
difference in problem behavior ratings increases with child age (increase in g for each
additional year in age = 0.06; 95% confidence interval 0.02 to 0.11; P = .004).

LIMITATIONS: There was considerable heterogeneity in the measures of problem behaviors used
across studies.
CONCLUSIONS: Children with language disorders display greater rates of problem behaviors

compared with their typically developing peers, and this difference is more pronounced in
older children.

aRoxelyn

and Richard Pepper Department of Communication Sciences and Disorders, Northwestern University, Evanston, Illinois; and bGraduate School of Education and Human
Development, Department of Special Education and Disability Studies, George Washington University, Washington, District of Columbia

Drs Roberts and Frey conceptualized the study, supervised data collection, and revised the manuscript; Mr Curtis conceptualized the study, designed the data
collection instrument, collected data, performed the initial analyses, drafted the initial manuscript, and reviewed and revised the manuscript; Ms Watson collected
data and reviewed the initial manuscript; Dr Hampton critically reviewed the manuscript and aided in statistical analyses; and all authors approved the final
manuscript as submitted.
DOI: https://doi.org/10.1542/peds.2017-3551
Accepted for publication May 15, 2018
Address correspondence to Philip R. Curtis, MA, Roxelyn and Richard Pepper Department of Communication Sciences and Disorders, Northwestern University, 2240
Campus Dr, Evanston, IL 60208. E-mail: p-curtis@northwestern.edu
PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 1098-4275).
To cite: Curtis PR, Frey JR, Watson CD, et al. Language Disorders and Problem Behaviors: A Meta-analysis. Pediatrics. 2018;142(2):e20173551

Downloaded from www.aappublications.org/news by guest on January 17, 2019
PEDIATRICS Volume 142, number 2, August 2018:e20173551

REVIEW ARTICLE

Between 13.4% and 19.1% of
toddlers experience delayed language
development,1 and between 6%
and 8% of kindergartners have a
developmental language disorder.2
These groups of children are defined
as having delayed or disordered
language development but intact
nonverbal cognitive abilities, in the
absence of other known genetic or
neurodevelopmental disorders.3
Disorders in language development
have been associated with a
number of difficulties in academic
and psychosocial development,
including increased rates of problem
behaviors.4–6 Although many studies
have revealed the association
between language disorders
and problem behaviors across
development, there is considerable
methodological heterogeneity
between studies. This heterogeneity
reflects differences in how language
skills are assessed and the criteria
used for diagnosis of language
delay or disorder, the informant
type used to measure problem
behaviors (ie, parents, teachers, or
researcher-coded observations of
child behaviors), the age of children
included in the study, as well as the
types of problem behaviors that were
assessed.
Measures of problem behaviors are
often used to classify symptoms
as either internalizing behaviors
or externalizing behaviors.7
Internalizing behaviors include
symptoms commonly associated
with depression and anxiety,
whereas externalizing behaviors
include disruptive, hyperactive, and
aggressive behaviors.8 Although this
is only 1 system of classification,
a majority of the behavioral and
emotional assessments used in the
existing literature investigating
the relation between language
disorders and problem behaviors use
scales that reflect these dimensions
(eg, the Child Behavior Checklist
[CBCL],9 the Infant Toddler Social
Emotional Assessment [ITSEA],10
2

the Social Competence and
Behavior Evaluation,11 etc), so this
classification system was used in the
current study.

To quantitatively assess the
associations between language delays
and problem behaviors found in the
literature, while taking into account
the issues noted above, we conducted
a meta-analysis used to address the
following 3 questions:
1. Do children with language
disorders display higher rates of
problem behaviors compared with
their typically developing peers?
2. Does informant type and/or age
moderate the relation between
language disorder status and
problem behaviors?

3. Is language disorder status
more strongly associated with
either internalizing behaviors or
externalizing behaviors?

METHODS
Identification of Studies
Searches of PubMed, EBSCO, and
ProQuest were performed for all
dates until July 2017. The following
search terms were used, restricted
to the titles and/or abstracts
within each database: “disruptive
behavior*,” “behavior problems,”
“problem behavior*,” “challenging
behavior*,” “externalizing behavior*,”
“internalizing behavior*,” “agress*
behavior*,” or “behave*,” and
“communication,” “language,”
“vocabulary,” “semantics,” “syntax,”
or “grammar” and “delay,” “disorder,”
“impairment,” “disability,” or “late
talkers.” In total, this search yielded
3128 unique abstracts. Additionally,
reference lists of included studies
were searched to identify additional
studies that may have fit our
inclusion criteria, and known authors
of relevant unpublished data sets
were contacted, resulting in an
additional 43 abstracts.

During the first screening phase,
abstracts were screened for inclusion
on the basis of the following a priori
criteria: a cross-sectional design
other than single-subject design
or case studies is used, is written
in English, includes 1 group of
children with language disorders
and 1 control group, average age of
participants is <18 years, languagedisordered group is not solely
composed of children with autism
spectrum disorder, includes ˃10
participants, and includes a measure
of externalizing, internalizing, or
total problem behaviors. Articles
that failed to meet any of the listed
inclusion criteria were excluded. In
the case of longitudinal studies or
follow-up studies of a previously
studied sample, only the first
time point was used. During this
first screening phase, the number
of included studies decreased
from 3171 to 76. During the data
extraction process, an additional 29
articles were excluded from analyses.
Reasons for exclusion of these
articles are available in Supplemental
Table 5.

Data Extraction

After digital or hard copies of each
included study were obtained, data
were extracted from each article
by using a detailed coding protocol
(this protocol can be obtained by
contacting the first author). To test
for bias within studies, a “quality
of language assessment” variable
was created to rate the rigor of the
diagnostic methods used to classify
children as typically developing or
language disordered in each study.
A 5-point scale was developed, and
a code was assigned to every article
(see Table 1 for a full explanation of
this code). All articles were doublecoded by 2 independent reviewers,
and discrepancies were resolved
through consensus.
Included in many studies were
separate language-disordered
groups. For instance, authors of
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A, mostly African American; ASD, autism spectrum disorder; H, mostly Hispanic; n.d., no date; NE, not excluded or not reported; NR, not reported; SES, socioeconomic status; SLP, speech-language pathologist; TAPQOL, Netherlands Organization for
Applied Scientific Research Academic Medical Center Preschool Children Quality of Life; W, mostly white.
a Scores of the quality of language assessment were categorized as follows: (1) The researcher administered standardized assessments with clearly stated inclusion criteria (includes parent-report measure with normative data); (2) An SLP or
psychologist had made a diagnosis previously with specific inclusion criteria; (3) An SLP or psychologist had made a diagnosis previously using specific measures but without specific inclusion criteria; (4) An SLP or psychologist had made a previous
diagnosis, but no explicit reference was made to specific measures (ie, “recruited from an SLP’s caseload”); (5) Identified by parent report using a measure without normative data (ie, “parents indicated their children were not yet combining
words”).
b Mixed: no race >50%.
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TABLE 1 Continued

some studies divided children into
receptive-expressive, expressiveonly, and articulation-disordered
groups. Because authors of studies
varied considerably in how they
defined language disorder subgroups,
and no consistently defined groups
could be extracted across studies, for
the purposes of the current analyses,
all language-disordered groups were
combined to form a single languagedisordered group for each study.
Groups comprising only participants
with articulation disorder, when
reported separately, were excluded.
Additionally, groups comprising
only participants with pragmatic
language impairment were excluded.
Pragmatic language impairment,
also referred to as social (pragmatic)
communication disorder in the
Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition,57
is characterized by difficulties in
the social use of language that is
not better explained by deficits in
grammar or word structure. Although
these difficulties with pragmatic
language may be associated with
problem behaviors, the underlying
mechanisms of that association may
be different than the mechanisms
linking deficits in language content
and structure to problem behaviors.
For this reason, we feel that articles
in which authors investigate
pragmatic language difficulties
specifically warrant a separate study
and so have been excluded in the
current analyses.

Behavioral Measure Characteristics
In the studies that were included
in this meta-analysis, authors used
a number of different measures
of problem behaviors, including
published standardized measures,
researcher-created interviews or
questionnaires, and coding of direct
observations of children’s behaviors
by researchers. Questionnaires
and interviews were completed by
parents, teachers, or both.

One complexity in measuring
problem behaviors arises from
the factor structures used when
creating measures. Many measures,
such as the CBCL, group items
into lower-order “narrow-band”
factors (ie, “aggression,” “anxious
and/or depressed,” etc), as well
as higher-order factors, typically
labeled as “internalizing problems,”
“externalizing problems,” or
“total problem behavior” factor, in
which all behaviors are combined.
When measures that used such
factor structures were included in
studies, there was a great deal of
heterogeneity in what scores authors
reported. Authors of some studies
reported only higher-order factors,
such as “internalizing composite” or
total problem behaviors, whereas
other authors reported only
subscales. In the current analyses,
we were interested in the following
2 broad domains: total problem
behaviors and a comparison of
internalizing and externalizing
problems. For this reason, all
reported effect sizes were captured.
When it was known that an author
had not reported a certain scale (for
instance, he or she reported the CBCL
internalizing composite but not the
externalizing composite), attempts
were made to contact the author
and obtain these data. Out of 7 data
requests sent, 3 authors were able to
provide us with missing data.

Data Synthesis

Study authors reported the included
effect sizes as differences in means,
percentages of each group meeting
a “clinical cutoff” for problem
behaviors, reported t test results, and
2-group analyses of variance. Effect
sizes and effect size variances were
computed in the Comprehensive
Meta-Analysis (version 3.3.070)
software. Because some studies had
small sample sizes, all effect sizes
were converted to Hedges’ g, which
is used to correct for small sample
size.58
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In some studies, measures were
available for only subsamples of the
study participants, either because of
measurement issues (eg, Malay 1995)
or because of missing data. When
data were available, participant ages
and sex ratios were calculated for
each measure individually; when
these data were not available, the
overall ages and participant sexes for
the whole study were used.
Effect sizes were classified as
representing either internalizing
or externalizing behaviors.
Measures that were not
classified by the measure itself
(eg, “CBCL 1.5–5 Internalizing
Composite”), the authors of the
study or other publications were
independently classified by 2 of
the authors with 91.8% agreement.
Discrepancies were resolved by
consensus.

Data Analysis

Conventional meta-analytic methods
require that each study is used
to contribute only 1 independent
effect size. Because many of the
study authors included in this
meta-analysis reported ˃1 effect
size that need to be included in the
same analysis, these traditional
meta-analytic methods are not
appropriate for the current
study. When multiple effect
sizes are derived from the same
participants, these effect sizes are
not independent but are instead
correlated. It is possible to create
synthetic effect sizes for each study
by averaging effect sizes from the
same study; however, the synthetic
effect size’s SEs are dependent on
the covariance structure between
the individual effect sizes from
which they are computed, making
this approach problematic.59
To more accurately model these
multiple, dependent effect sizes
across studies, we employed the
robust variance estimation method
created by Hedges et al.59 This
novel method of meta-analysis does
6

not require the explicit covariance
structure between effect sizes
reported from the same study
(which are rarely available) but
instead uses the observed residuals
to estimate the meta-regression
coefficient estimates.60 A correction
for small sample sizes was employed
in the current analyses.60 These
analyses allowed us to include
multiple effect sizes from the same
study (eg, Malay34), avoiding both
the problems of excluding valid
estimates of problem behaviors
as well as biasing our effect size
estimates.

Moderator Analyses

In addition to these strengths, robust
variance estimation also allows
researchers to include additional
variables as a means of modeling
observed heterogeneity across effect
sizes, what is frequently called a
moderator analysis.61 These analyses
function much like typical linear
regression analyses, with the studyderived effect sizes as the dependent
variables and study-level covariates,
such as average age of participants or
informant type, as the independent
moderator variables. Full details are
given in Hedges et al59. The method
of ordinary least squares is used to
solve the linear equation predicting
individual effect sizes, modeled with
an intercept (the average effect size
across studies and measures) and any
moderators the researcher chooses
to include. Each regression coefficient
within the meta-regression can be
interpreted as in a typical linear
regression (for a 1-unit increase in
the moderator variable, what is the
expected change in the observed
effect size?). SEs, significance levels,
and confidence intervals (CIs)
are provided for each parameter
estimate to aid in interpretation.
Statistically significant moderator
variables suggest that the differences
in effect sizes across studies are
associated with differences in that
particular moderator variable in

the meta-regression. It is important
to note that moderator variables
entered into these meta-regressions
are used to predict the effect sizes
from each study. That is, moderators
such as age, informant type, or type
of problem behavior are used to
predict the standardized difference
in problem behavior scores between
children with typical development
and children with language delays or
disorders.

RESULTS
The first set of analyses were
used to deal with total problem
behaviors, the most broad and
inclusive category of problem
behaviors. These scores are derived
by pooling all problem behaviors
assessed within a given measure.
However, some study authors failed
to report a composite score for
the total problem behaviors. For
instance, Carson et al26 reported
an internalizing composite score
and externalizing composite score
for the CBCL 2 to 3 but not a total
problem behavior score. To ensure
that all studies contributed at
least 1 effect size for this analysis,
preference was given in the
following order: (1) total problem
behavior composite scores were
reported; (2) if a total problem
behavior composite score was
not reported, an internalizing
and/or externalizing composite
score was reported; and (3) if no
composite scores were reported,
individual subscale scores were
reported. No overlapping effect
sizes were included (ie, if a total
problem behavior composite score
was reported, externalizing and
internalizing composite scores were
not also included, because these
scales draw from the same items
as total problem behaviors scores).
This system was used to ensure
that studies in which authors did
not report total problem behavior
composite scores were still included
in these analyses.
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Research Question 1: What Is the
Difference in Rates of Problem
Behaviors Between Children With
Language Delays and Their Typically
Developing Peers?
To address this question, we created
an intercept-only model. Results
are reported in Table 2, and a forest
plot is available in the Supplemental
Information. For this model, there
were 47 studies included with a total
of 128 effect sizes (minimum = 1;
mean = 2.7; maximum = 18), for τ2 =
0.05. The intercept was significant
(0.43; 95% CI 0.34 to 0.53; P < .001),
indicating that, on the whole, children
with language delays have problem
behavior ratings 0.43 SDs higher than
their typically developing peers. See
Fig 1 for a forest plot of effect sizes
included in this analysis.

Research Question 2a: Do Effect
Sizes Differ on the Basis of
Informant?

It is possible that ratings of problem
behaviors may vary across settings
(ie, home, school, or research
laboratories62) or that different
informants may rate children’s
problem behaviors differently.63
Estimates of effect sizes are given in
Table 2 for each type of informant
individually. Average effect sizes
from teacher report were higher
than both those derived from parent
report, as well as from researcher
observational coding (0.63 versus
0.37 and 0.43, respectively). To
test whether these differences
were statistically significant, a
moderator analysis was run by using
a “teacher report” dummy code. This
variable was coded as 0 for parent
or researcher observations and 1
for teacher reports. Because there
were comparatively few effect sizes
derived from researcher observation
(5 studies, 14 effect sizes), and the
effect sizes derived from parent
reports and researcher observations
were similar, no variable was entered
to differentiate between parent and
researcher observations. Results
from this model are given in Table 2.

The intercept, representing the
average standardized difference
in problem behaviors between
children with typical development
and children with language delays
or disorders, remained significant,
indicating that children with
language delays are rated by their
parents and researcher observations
as having significantly more problem
behaviors than typically developing
children. The unstandardized
coefficient of the dummy code for
teacher reports was statistically
significant, indicating that, within
the studies included in this metaanalysis, on average, teachers
identified a larger difference between
groups than do parents or research
observations.

Research Question 2b: Does the
Association Between Language
Disorders and Problem Behaviors
Vary on the Basis of Children’s Age?

To test whether the relation between
language disorders and problem
behaviors varies by children’s age,
an additional analysis was run with
the average child age from each study
entered as a moderator variable.
Again, the dependent variable in
these models is individual effect
sizes, representing the standardized
difference between children with
language delays or disorders and
children with typical language
development. The age variable was
centered at the age of the youngest
participants (Henrichs et al28 mean
age = 1.5 years), so that the intercept
would represent the average effect
size for children 1.5 years of age,
and the unstandardized regression
coefficient on mean age would
represent the increase in effect size
predicted by a 1-year increase in
children’s average age. Results from
this model are given in Table 3.
Results revealed that even for
children as young as 1.5 years of
age, language disorder status was
associated with higher rates of
problem behaviors (unstandardized

coefficient = 0.19; 95% CI 0.07 to
0.31; P = .004). The unstandardized
coefficient for the mean age variable
was also statistically significant
(0.07; 95% CI 0.03 to 0.11; P =
.001), meaning that the association
between language disorder status
and problem behaviors is larger
in older children than in younger
children.

It could be argued that age and
number of effect sizes derived
by teacher report may in fact
be collinear with one another,
confounding the relation between
age and problem behaviors and
between informant type and
problem behaviors. Indeed,
within the current sample of
studies, the average age for
teacher-reported outcomes was
significantly older than the
average age of parent-reported
outcomes (mean parent or
observer-rated reported age =
5.02 years; mean teacher reported
age = 6.61; t(34.18) = −2.88; P =
.007). When both mean age and the
teacher report dummy code were
included in the same model, the
unstandardized coefficient for the
dummy variable for teacher report
no longer approached significance
(0.19; 95% CI −0.12 to 0.49; P = .21).
More importantly, the estimate of the
difference between parent-reported
or observer-rated effect sizes and
teacher-reported effect sizes dropped
from 0.35 to 0.19, after controlling
for mean age. This suggests that the
overall higher ratings of problem
behaviors by teachers within this
sample are strongly related to
children’s age. Within this model,
the unstandardized coefficient of
mean age was again significant
(0.06; 95% CI 0.01 to 0.10; P = .01),
indicating that after controlling for
informant type, each additional year
in age was associated with a 0.06 SD
increase in the difference in problem
behavior scores between children
with language disorders and their
typically developing peers.
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TABLE 2 Average Standardized Differences Between Typically Developing Children and Children With
Language Delays or Disorders by Informant Type
Parameter
All informants
Intercept
Studies: 47
Parent only
Intercept
Studies: 40
Observation coding only
Intercept
Studies: 5
Teacher only
Intercept
Studies: 14
All informants, controlling
for teacher report
Intercept
Teacher report
Studies: 47

Estimatea (SE)

P

95% CI

0.43 (0.05)
Effect sizes: 128

<.001
I2 = 78.1

0.34 to 0.53
τ2 = 0.05

0.37 (0.04)
Effect sizes: 90

<.001
I2 = 75.4

0.29 to 0.46
τ2 = 0.04

0.43 (0.13)
Effect sizes: 14

.03
I2 = 37.3

0.05 to 0.80
τ2 = 0.07

0.63 (0.15)
Effect sizes: 24

.001
I2 = 81.9

0.30 to 0.96
τ2 = 0.25

0.38 (0.05)
0.35 (0.13)
Effect sizes: 128

<.001
.02
I2 = 76.24

0.28 to 0.47
(0.06 to 0.63)
τ2 = 0.04

In all analyses, ρ = 0.8.
a Estimates are unstandardized regression coefficients.

Research Question 3: Is Language
Disorder Status More Strongly
Associated With Either Internalizing
Behaviors or Externalizing
Behaviors?
Several researchers have suggested
that language more strongly impacts
1 type of behavior (internalizing
versus externalizing) compared with
the other.44,64
 To test this possibility
within the current sample of studies,
a “contrast variable” was created and
scored as −0.5 for internalizing and
+0.5 for externalizing scales. This
type of coding results in the intercept
signifying the overall effect size
for all scales, whereas the contrast
variable represents the average
difference between internalizing and
externalizing effect sizes. Parameter
estimates for this model are given in
Table 4. For this model, there were
40 studies included with a total of
122 effect sizes (minimum = 1; mean
= 3.05; maximum = 14), for τ2 = 0.05.
When predicting the standardized
mean difference between children
with language delays or disorders
and children with typical language
development, the intercept remained
significant, indicating that children
with language disorders display
significantly more problem behaviors
than do their typical peers. The
8

behavior type variable, used to
differentiate between internalizing
and externalizing effect sizes, was
not significant (P = .50), indicating
that language disorders are not
significantly more associated with
either internalizing or externalizing
behaviors.

To test whether there may be a
differential impact of language
disorders on internalizing and
externalizing behaviors that varies
on the basis of the child’s age, we
created an interaction term between
the following 2 moderator variables:
mean age (again centered at 1.5
years) and behavior type. These
variables and the interaction term
were used to predict individual
effect sizes, or the standardized
mean difference between children
with language disorders or delays,
and children with typical language
development. This interaction term
was not significant (unstandardized
coefficient = 0.003; 95% CI −0.07
to 0.07; P = .92), suggesting that,
across development, the difference in
rates of problem behaviors between
children with language disorders
or delays and children with typical
language development does not differ
between internalizing behaviors and

externalizing behaviors, regardless of
children’s ages.

Sensitivity Analysis and Publication
Bias

To test the extent to which the
quality of the language assessment
might influence the effect sizes
derived from each study, we
performed a sensitivity analysis. A
“potentially low-quality language
assessment” binary indicator was
created for studies receiving a
rating of 3, 4, or 5 on our language
assessment quality rating (see Table 1).
When this indicator was entered into
a meta-regression for total problem
behaviors, the resulting coefficient
was nonsignificant (−0.12; P = .22).
These results reveal that the quality
of language assessment did not
significantly impact the results of
our analyses. Additionally, a “leave1-out” analysis was performed by
systematically running the total
problem behaviors analysis, leaving
1 study out each time to assess each
study’s individual impact on the
results. The exclusion of any 1
study did not significantly impact
the results (minimum average
effect size = 0.41; maximum
average effect size = 0.45).

To test for the presence of
publication bias, or the selective
publication of only significant effect
sizes, a publication bias analysis
was performed in R by using the
metafor package.65 This analysis
was done separately for averaged
total problem, internalizing, and
externalizing measures from each
study. For externalizing measures,
there was no evidence of publication
bias according to Egger’s linear
regression test (z score = 1.32; P =
.19). Conversely, there was evidence
of publication bias for total problem
behaviors and for internalizing effect
sizes. Egger’s linear regression test
revealed significant asymmetry
in the total problem behavior
funnel plot (z score = 2.62; P < .01)
and the internalizing funnel plot
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sizes (in this case representing
small or negative effect sizes) are
added to balance the funnel plot.
The resulting modified random
effect size estimate continued to
be significant for both types of
analyses (total problem behaviors:
unstandardized coefficient = 0.41;
P < .001; internalizing behaviors:
unstandardized coefficient = 0.27;
P < .001), suggesting that even after
accounting for publication bias,
children diagnosed with language
disorders have higher rates of total
problem behaviors and internalizing
behaviors compared with their
typically developing peers.
Finally, a sensitivity analysis for
the value of ρ, or the assumed
within-study correlation value, was
conducted as specified by Hedges
et al59. This value was systematically
varied from 0 (no between-measure
correlation) to 1 (perfect betweenmeasure correlation), with little
change to any parameter estimates,
strengthening our confidence in the
results of these analyses.

DISCUSSION

FIGURE 1

Forest plot of total problem behaviors.

(z score = 2.97; P < .01) (funnel
plots available in Supplemental
Information), suggesting the

presence of publication bias. A “trimand-fill” analysis was conducted,
wherein additional artificial effect

The results of this meta-analysis
revealed that children with language
disorders display greater rates of
problem behaviors as compared with
their typically developing peers. More
nuanced patterns of associations
also emerged, such that there is
a greater association between
language disorder status and
problem behaviors in older children
than in younger children, and
that, although teachers’ ratings of
problem behaviors were higher than
parents’ or research observations
overall, this difference was no longer
significant once children’s age was
accounted for. Furthermore, there
was no difference between the
associations of language disorders
with internalizing as compared with
externalizing behaviors.
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FIGURE 2

Forest plot of total problem behaviors, continued. ADHD, attention-deficit/hyperactivity disorder;
DSM-IV, Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition.

10

There are important considerations
to make when investigating
associations between language and
problem behaviors in cross-sectional
studies, as was done in this metaanalysis. One is that early-identified
language disorders may in fact
reflect only mild language delays.
Consequently, the increasing effect
size over time that we observed in
this sample of studies may reflect
diagnostic inaccuracy in identifying
children with language delays early
in life. Another consideration is the
potentially compounding influence
of other life domains that are
impacted by language disorders.
Developmental language disorder
has been associated with poor peer
relationships, increased bullying by
other children, and poor academic
skills.66 These problems in turn have
been linked with both internalizing
and externalizing problems.67,68
 The
greater association between language
and problem behaviors in older
children observed in this sample of
studies may be mediated through
the detrimental effect that language
disorders have on other areas of
development. This possibility is
especially important when thinking
about intervention approaches for
children with co-occurring language
disorders and problem behaviors;
it may be that addressing the use
of language to improve social and
academic functioning may improve
problem behaviors. To address these
questions, a longitudinal populationbased study is needed, with
dimensional associations between
language abilities and problem
behaviors tracked over time in all
children, as well as measurements
regarding the potential mediating
roles of peer relations and academic
skills.
These questions also point to the
need to define clear mechanisms
for the demonstrated association
between language difficulties and
problem behaviors. Although there
have been several proposed models
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TABLE 3 Moderator Analysis of the Effect of Language Disorder on Problem Behaviors, Controlling
for Mean Age of Participants
Parameter
Effect of mean age
Intercept
Mean age, y
Studies: 41
Effect of mean age
and teacher
report, estimated
simultaneously
Intercept
Mean age, y
Teacher report
Studies: 41
a

Estimatea (SE)

P

95% CI

0.19 (0.06)
0.07 (0.02)
Effect sizes: 117

.004
.001
I2 = 70.36

0.07 to 0.31
0.03 to 0.11
τ2 = 0.05

0.20 (0.05)
0.06 (0.02)
0.19 (0.14)
Effect sizes: 117

.003
.01
.21
I2 = 70.50

0.08 to 0.32
0.01 to 0.10
−0.12 to 0.49
τ2 = 0.05

Estimates are unstandardized regression coefficients.

TABLE 4 Moderator Analysis of the Differential Impact of Language Disorders on Internalizing Versus
Externalizing Behaviors
Parameter
Effect of behavior type
Intercept
Externalizing versus
internalizing
Studies: 40
a

Estimatea (SE)

P

95% CI

0.39 (0.05)
−0.05 (0.07)

<.001
.50

0.28 to 0.49
−0.20 to 0.10

Effect sizes: 122

I2 = 76.54

τ2 = 0.05

CONCLUSIONS

Estimates are unstandardized regression coefficients.

association,69

for this
one suggested
mechanism is that language acts as a
tool to enhance emotion regulation,
the ability to recognize and regulate
one’s emotional state.70 Language
delays or disorders may impair
children’s ability to use language
to regulate their emotions.19
Emotion regulation skills have been
associated with both internalizing
and externalizing behaviors in young
children.71,72 Language skills have
also been associated with executive
functioning,73 another developmental
domain that has been associated
with problem behaviors.74 Further
research is needed to elucidate
the mechanistic pathways from
language abilities to the presence
of problem behaviors and how
these pathways may change over
the course of development. It is also
possible that these mechanisms
may differ for internalizing and
externalizing behaviors and help to
explain the publication bias noted for

subscales, such as the CBCL, reported
only composite scores. Although
efforts were made to contact authors
to obtain these data, 4 out of 7
authors contacted either did not
respond or no longer had access to
the original data. Another significant
limitation is the heterogeneity
of behavioral measures used by
different researchers (see Table
1). Although we intended to do
further analyses to examine the
impact of language on narrowband behaviors, such as attentiondeficit/hyperactivity disorder–type
behaviors as compared with
oppositional defiant–type behaviors,
classifying specific subscales as
assessing only 1 type of behavior
was problematic because of the
differential item composition across
measures.

internalizing but not externalizing
behaviors.

The results of the current metaanalysis have important clinical
implications. Because language
delays and disorders are associated
with a greater rate of problem
behaviors even at a young age, it is
important to develop interventions
to target these behaviors early in
development for children with
delayed language acquisition.
Additionally, with these results, we
highlight the importance of assessing
both internalizing and externalizing
behaviors in children with language
disorders, because both types of
behaviors were impacted by language
disorders.
There were some methodological
limitations in this meta-analysis.
Authors of many studies failed
to report nonsignificant findings.
Additionally, many authors who
used behavioral measures containing

Results from the included
studies revealed that children
with language disorders
display higher rates of problem
behaviors compared with their
typically developing peers. The
difference in rates of problem
behaviors increases over time,
but there was no observed
difference between internalizing
and externalizing behaviors.
With these results, we suggest
that pediatricians and clinicians
should consider assessing for
both internalizing and externalizing
problem behaviors in children
with language disorders and
highlight the importance of early
intervention.

ABBREVIATIONS
CBCL: C
 hild Behavior Checklist
CI: c onfidence interval
ITSEA: Infant Toddler Social
Emotional Assessment
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