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Abstract

This study examined the frequent clinical observation that toddlers with less expressive language
have more severe temper tantrums. A representative sample of 2,001 mothers reported on their
toddler’s expressive vocabulary and frequency of different temper tantrum behaviors, a prominent
feature of irritability and an emergent marker of mental health risk. Results revealed that 12- to 38-
month-olds with fewer spoken words demonstrated more severe (frequent and dysregulated)
temper tantrums. Toddlers who were late talkers at 24—30 months also had more severe tantrums;
their relative risk of having severe tantrums was 1.96 times greater than peers with typical
language. These results are the first to show that language and temper tantrums are related, and
that this relation is present in the second year of life. These findings point to the importance of
assessing both language and mental health risk in order to promote earlier identification and
intervention for early childhood disorders.
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Temper tantrums are exceedingly common in early childhood (Wakschlag et al., 2012).
Temper tantrums are expected and developmentally appropriate for many children; however,
frequent and dysregulated tantrums not only disrupt daily life, but also are signs of
clinically-concerning irritability, an indicator of transdiagnostic mental health risk in early
childhood (Belden, Thomson, & Luby, 2008; Carlson, Danzig, Dougherty, Bufferd, & Klein,
2016; Wakschlag, et al., 2015, 2019). A common clinical observation is that toddlers with
lower expressive language abilities have more tantrums (Daniels, Mandleco, & Luthy, 2012;
Harrington, 2004; Mayo Clinic, 2015; Swanson, 2014). Although in older children there is a
well-established association between language impairment and broad-band internalizing/
externalizing mental health problems (Benasich, Curtiss, & Tallal, 1993; Benner, Nelson, &
Epstein, 2002; Conti-Ramsden & Botting, 2008; Love & Thompson, 1988; Nicolson, et al.,
2000; Toppelberg & Shapiro, 2000; Willinger et al., 2003), very little work has examined
toddlerhood, and no study has specifically investigated associations between expressive
language and temper tantrums. Explicating this association with developmentally-sensitive
measures is important during this period in which there is substantial developmental
variation and it is difficult to differentiate normative variation from cause for concern. Here,
we investigated the relation between expressive language ability and temper tantrums using
data from a large sample of mothers reporting about their toddlers’ behavior.

Typical and Atypical Patterns of Temper Tantrums and Language

Development in Early Childhood

Temper tantrums, defined as behavioral outbursts reflecting dysregulated response to
frustration, are exceedingly common in young children, present in up to 83% of toddlers in
community samples (Potegal & Davidson, 2003; Wakschlag et al., 2012; Wakschlag et al.,
2018). Some instances of temper tantrums are developmentally typical and appropriate
(Wakschlag et al., 2007); such tantrums occur at expected times (e.g., when the child is tired
or hungry), are relatively brief, and can be soothed or redirected (Wakschlag et al., 2012).
However, severe tantrums, i.e., those that are frequent and dysregulated, are indicators of
irritability, which is a risk factor for a variety of mental health problems, including
internalizing (e.g., depression and anxiety) and externalizing (e.g., ADHD and disruptive
behavior) disorders (Belden et al., 2008; Carlson et al., 2016; Wakschlag, et al., 2019;
Wiggins et al., 2018). The identification of a transdiagnostic mental health risk in very
young children is of high importance for elucidating the relation of language delays and
mental health problems because it can be measured much earlier than frank mental health
problems. Patterns of temper tantrums can be viewed along a continuum, from occasional
normative tantrums that are responsive to redirection and occur in expectable contexts, to
severe tantrums that are frequent, prolonged, intense, and/or seem to arise “out of the blue.”
Severe tantrums not only indicate risk for later mental health problems, but are also
impairing; they increase family stress and interfere with social and academic functioning
(Campbell, Pierce, Moore, Marakovitz, & Newby, 1996; Wiggins et al., 2018).

Like temper tantrums, language development falls along a continuum from typical to
concerning. Most toddlers achieve first spoken words by 12 months and acquire 50 spoken
words and two-word utterances around 18 months (Tamis-LeMonda, Bornstein, &
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Baumwell, 2001). If a child is delayed in achieving these expressive vocabulary and word
combination milestones, he or she is considered to have a language delay, often called “late
talking” in toddlerhood. Late talking is common, with prevalence estimates ranging from
approximately 10% to 15% of toddlers (Horwitz et al., 2003; Paul, 1996; Rescorla & Alley,
2001; Zubrick, Taylor, Rice, & Slegers, 2007). Among children who are late talkers at 24
months, 40% qualify for a diagnosis of language disorder or impairment at school age (Dale,
Price, Bishop, & Plomin, 2003). For the other 60% of cases, children catch up, and their
delayed language skills simply represent the low end of variation in the population (Dale et
al., 2003). Importantly, although a diagnosis of developmental language disorder cannot be
made in toddlerhood because many late talking children spontaneously remit and achieve
typical language, late talking is a risk factor for developing a later language disorder (Dale et
al., 2003; Reilly et al., 2010; Rescorla, 2011). In the case of both language and mental
health, wide developmental variation makes it difficult to know which patterns are truly
concerning or presaging later impairment.

Co-occurrence of Language Impairments and Mental Health Problems

A large body of literature has linked language impairments and mental health problems in
school-age children at an age in which these disorders can be reliably identified. Similar
patterns of co-occurrence have emerged both from studies that have focused on children
with mental health problems and from studies of children with language impairments. First,
among studies of children with mental health problems, frequent co-occurrence of
expressive and receptive language impairments has been noted (Benner et al., 2002; Cohen
et al., 1998; Javorsky, 1995; Love & Thompson, 1988; Nicolson, et al., 2000). Among these
studies, the prevalence of language impairments among children with mental health
problems ranges from 33% to 71%. A recent meta-analysis reports a significant, albeit small,
negative correlation (effect size z=-.17, 95% CI = [-0.21, —0.13]) between externalizing
mental health problems and language ability (Chow & Wehby, 2018).

Second, among studies of children with expressive/receptive language impairments, mental
health problems are often present (Benasich et al., 1993; Cantwell & Baker, 1987; Conti-
Ramsden & Botting, 2008; Redmond & Rice, 1998; Toppelberg & Shapiro, 2000; Willinger
et al., 2003). School-age children with language impairments score higher on scales of
internalizing and externalizing mental health problems (Benasich et al., 1993; Cantwell &
Baker, 1987; Chow & Wehby, 2017; Conti-Ramsden & Botting, 2008; Redmond & Rice,
1998; Tervo, 2007; Van Daal, Verhoeven, & Van Balkom, 2007; Willinger et al., 2003).
Specifically, children with language impairments tend to show more aggressive behavior
(Chow & Wehby, 2017; Van Daal et al., 2007), problem behavior (Benasich et al., 1993;
Cantwell & Baker, 1987), socio-emotional problems (Tervo, 2007; Willinger et al., 2003),
and anxiety and depression (Conti-Ramsden & Botting, 2008; Willinger et al., 2003). These
mental health problems appear to persist into or even worsen in later childhood (Benner et
al., 2002). In one longitudinal study, 11% of children who had language impairments at 4
years showed mental health problems. Indeed, in that study, the number of children with co-
occurring language impairments and mental health problems nearly tripled from age 4 to age
8 (Benasich et al., 1993). It is likely that the observed co-occurrence of language
impairments and mental health problems is due to a variety of factors, including overlapping
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developmental processes (Tervo, 2007), causal influences (Redmond & Rice, 1998), and
mediating factors (Horwitz et al., 2003; Mayes, Lockridge, & Tierney, 2017; Tomblin,
Zhang, Buckwalter, & Catts, 2000; Vitiello & Williford, 2016; Zadeh, Im-Bolter, & Cohen,
2007).

The Relation Between Language Ability and Mental Health Indicators in
Early Childhood

The link seen in older children between both expressive and receptive language abilities and
various mental health indicators is also present in early childhood (Carson, Klee, Perry,
Muskina, & Donaghy, 1998; Caulfield, Fischel, DeBarysche, & Whitehurst, 1989; Irwin,
Carter, & Briggs-Gowan, 2002; Paul & James, 1990; Roben, Cole, & Armstrong, 2013;
Tervo, 2007; Thurm, Farmer, Manwaring, & Swineford, 2017; Whitehouse, Robinson, &
Zubrick, 2011). Young children with lower language ability are more likely to show
internalizing mental health indicators such as anxiety, depression, and withdrawal and
externalizing problems such as aggression and non-compliance (Carson et al., 1998;
Caulfield et al., 1989; Horwitz et al., 2003; Irwin et al., 2002; Whitehouse et al., 2011). Our
group has previously shown that in toddlers as young as 18 months, weaker overall
(receptive and expressive) language skills are associated with greater disruptive behavior
(Roberts et al., 2018). Evidence from a meta-analysis of interventions also suggests that
improving language skills in young children with language delay leads to concomitant
improvements in externalizing behaviors (Curtis, Kaiser, Estabrook, & Roberts, 2019).

Although a consistent overall relation between early language skills and problem behaviors
has emerged, patterns are inconsistent particularly in relation to externalizing problems. For
example, externalizing problems are related to language skills in some studies (Caulfield et
al., 1989) but not in others (Carson et al., 1998). Further, language and mental health
measures have varied widely among studies, which makes direct comparisons difficult
(Carson et al., 1998; Irwin et al., 2002; Maggio et al., 2014; Paul & James, 1990; Tervo,
2007; Thurm et al., 2017). In addition, most of these studies have focused on children older
than 24 months, and many have used small samples that are not representative. Assessing a
large sample of children using sensitive markers of language and mental health could help to
clarify these differences among studies and provide information on how early these
associations can be detected.

The Relation Between Early Expressive Language Abilities and Temper

Tantrums

It is a common clinical observation, stated on web pages for the American Academy of
Pediatrics, Mayo Clinic, and others, that children with fewer words or lower expressive
language ability have more temper tantrums (Daniels et al., 2012; Harrington, 2004; Mayo
Clinic, 2015; Swanson, 2014). This observation is supported by the fact that temper tantrums
peak around 2 years (Potegal & Davidson, 2003), an age when typically-developing toddlers
are gaining greater independence. At the same time, toddlers are also rapidly acquiring new
words, but they are only just beginning to combine these words into utterances in order
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communicate more complex thoughts and ideas (Tamis-LeMonda et al., 2001). As language
and other skills such as social-emotional functioning and self-regulation increase (Réll,
Koglin, & Petermann, 2012), children also show decreased frequency of temper tantrums
(Potegal & Davidson, 2003).

Despite clinical impressions and understanding of broader developmental patterns, very few
studies have directly examined how expressive language ability relates to temper tantrums.
In studies which have measured early expressive language ability, a relation has been found
with broader mental health indicators such as physical aggression (Dionne, Tremblay,
Boivin, Laplante, & Perusse, 2003), social-emotional problems (Irwin et al., 2002; Tervo,
2007), depression/withdrawal (Irwin et al., 2002), decreased compliance (Irwin et al., 2002),
and negative behavior (Caulfield et al., 1989). Expressive language ability appears related to
early mental health behaviors even in children with typical receptive language and
intellectual abilities (Caulfield et al., 1989; Irwin et al., 2002). Most of these studies,
however, have not considered temper tantrums specifically, nor examined them in very
young toddlers.

In two studies which did measure temper tantrums, an association between language (both
expressive and receptive-expressive) and temper tantrums was found (Caulfield et al., 1989;
Mattison, Cantwell, & Baker, 1980); however, because temper tantrums were not a central
focus of these studies, they were not used as primary outcome measures. Instead, temper
tantrums were only considered as part of a composite of broader behaviors (e.g., negative
behavior) or as a single item on a developmental scale, which precludes direct clinical
interpretation and does not consider the importance of both severity and frequency of
tantrums.

Gaining a clearer picture of the relations between expressive language and temper tantrums
is important for elucidating modifiable markers of risk that may increase the likelihood that
delays in one area may lead to impairing problems subsequently, which may have important
implications for accurate identification of atypicality in language and mental health. A
recent consensus statement on language disorders recommends that clinicians consider
children’s mental health problems in screening for language impairments (Bishop,
Snowling, Thompson, Greenhalgh, & CATALISE consortium, 2016). A central premise of
the current study is that temper tantrums, as easily-reportable, highly-salient, and early-
emerging indicators of childhood irritability, which is a marker for broader mental health
risk, are especially useful in this context. Parent report of temper tantrums is easily included
in developmental screening and does not require extensive clinical assessment (Wakschlag,
etal., 2019).

Current Study

The current study was designed to complement and extend our previous work in this sample,
which demonstrated a relation between broad-band externalizing behaviors and receptive
and expressive language skills starting in 18-month-olds (Roberts et al., 2018). Here, we
focus on temper tantrums and expressive vocabulary specifically because medical providers
and parents so frequently note severe temper tantrums in children with low expressive
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language ability (Daniels et al., 2012; Harrington, 2004; Mayo Clinic, 2015; Swanson,
2014), despite the lack of direct evidence for this association in the literature. We also
examine this relation in younger children than have been examined previously, beginning at
12 months. Finally, we extend our approach to use clinically-translatable metrics by
examining a dichotomized indicator of severe temper tantrums, to generate individual
relative risk of tantrum severity based on language delay.

We examined the relation between expressive language ability and temper tantrums in a
large, nationally-representative sample of toddlers using maternal report methods. First, we
empirically tested the common clinical observation that toddlers with fewer spoken words
have more frequent and dysregulated temper tantrums. We predicted that there would be a
relation between parent-reported expressive vocabulary size and temper tantrums, such that
toddlers with a lower expressive vocabulary size would demonstrate more frequent and
dysregulated temper tantrums. Because of the rapid developmental change in this age range,
we also examined whether this relation varies with age. We predicted that this relation would
be present in this sample of 12—-38-month-olds and the strength of this relation would
increase with age. Next, we considered this association from a clinical risk standpoint, in
order to determine whether late talking children (i.e., children with language delay after 24
months, who are thus at risk for language impairment) were more likely to have frequent and
dysregulated temper tantrums, an emergent indicator of mental health risk. We predicted that
late-talking children would have more frequent and severe tantrums.

Procedure and Participants

Participants were drawn from a cross-sectional survey, which was part of a larger study
focused on early identification of mental health risk (The When to Worry Study at
Northwestern University, http://w2w.northwestern.edu). Although mental health risk was the
main objective of the larger study, participants were also asked questions about related
developmental domains, including language. The online panel survey sample included 2,001
mothers who had a toddler age 12 to 38 months; a larger proportion of 12-month-olds was
included, in line with the objectives of the larger study. Mothers who reported at screening
that their child had a diagnosis of developmental disability (e.g., autism spectrum disorder)
were not included in the study.

The survey was conducted by Opinions 4 Good (Op4G), a company that uses a proprietary
opt-in panel of over 200,000 US residents (approximately 31,000 of which have children)
recruited primarily from non-profit organizations and web campaigns. Op4G selected
mothers of toddlers in the study’s age band from its database and invited them to participate.
All procedures were approved by the university’s Institutional Review Board and
respondents provided informed consent online. Mothers were informed they would be
participating in a research study investigating developmental patterns of behavior in toddlers
and were asked questions about demographics, family composition, child behavior and
functioning, and language. Participants received $9.00 compensation for completing the
survey.
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For our first analysis, data were analyzed from all surveys of the toddlers ages 12—-38 months
(n=2,001). After excluding surveys with data that were outliers (as described in the section
below), our final analytic sample contained 1,973 toddlers. For our second analysis, we
focused only on toddlers ages 24—-30 months (7= 435) in order to group children into late
talker and not late talker groups. We focused on children 24-30 months because this is the
typical age range in which children are identified as late talking; criteria for late talking was
parent-reported expressive vocabulary of <50 spoken words and not yet producing 2-word
utterances (American Speech-Language-Hearing Association).

Demographic characteristics of the full sample and late talker comparison subgroups are
given in Table 1. The sample included approximately equal numbers of girls and boys, and
participants were distributed across racial/ethnic groups roughly similarly to the U.S.
population, per U.S. Census Bureau (2015) data. According to mothers’ reports, 24% of the
sample had a family income that met federal poverty guidelines based on their household
size (U.S. Department of Health & Human Services, 2017).

Expressive language measurement.—Parent report is widely used to evaluate
language development and late talking status (Rescorla & Alley, 2001). Information on
toddlers’ expressive language ability was derived from two survey questions: (A) How many
different words does your child say? with the answer choices, 0 = no words, 1 = 1-2 words,
2 = 3-10 words, 3 = 11-50 words, 4 = between 51 and 200 words, 5 = between 200 and 500
words, and 6 = more than 500 words and (B) /s your child combining words (for example,
‘more juice’, ‘want banana’)? with response options, 0 = noand 1 = yes.

Because the focus of the larger panel study was on early mental health risk rather than
language skills, we were unable to include a more time-intensive, norm-referenced measure
of expressive vocabulary, which often requires parents to complete a checklist of at least 100
words (Fenson, Marchman, Thal, Dale, & Reznick, 2007). Instead, our expressive language
survey questions were developed to be brief, akin to screening questions a parent may be
asked at their pediatrician’s office, and informative of major language milestones such as
producing first words, using 50 spoken words, and combining words. We chose to capture
vocabulary size (e.g., 1-2 words or 51-200 words) rather than asking parents for an exact
number of words a child knows, to reference to these common milestones and increase
likelihood of accurate parent report. Similar measures asking parents about their child’s
vocabulary size via word bands or anchors have been used in questionnaires and screening
measures that have demonstrated good reliability and validity (Allison et al., 2008; Bricker
& Squires, 1999; Stott, Merricks, Bolton, & Goodyer, 2002). Our question about whether
the child is combining words is similar to questions that have been shown to be valid and
reliable in norm-referenced, parent-report assessments like the MacArthur-Bates
Communicative Development Inventories (CDI): Words and Sentences form (Fenson et al.,
2007). Parent report is a common and validated method for ascertaining late talking status
(Rescorla & Alley, 2001).

Before analysis, we examined the data and excluded outliers on these language questions.
We excluded extreme outliers with reported vocabulary sizes at least 5 times the vocabulary
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size of a child in the 90t percentile based on published norms from the CDI (Fenson et al.,
2007). These included children who were 12- and 13-month-olds with 200 or more words or
14-month-olds with more than 500 words (/7= 21). In addition, we excluded children who
were reported to have no spoken words but to be combining words (7= 7). Together, these
outliers represented less than 1.4% of the original sample.

Expressive language measurement.—For our first analysis, we investigated whether
toddlers with lower parent-reported vocabulary size experienced more frequent and
dysregulated temper tantrums on a continuous measure of tantrum severity. To measure
expressive vocabulary size, we used the survey question: How many different words does
your child say? Parent responses were analyzed using the ordinal scale from 0 to 6 (as
corresponding to the ranges of words listed above, e.g., 1 = 7-2 words). For our second set
of analyses, we were interested in evaluating emergent indicators of language and mental
health risk. We categorized 24- to 30-month-old toddlers into late talker and not late talker
groups based on their expressive language ability using both language survey questions:
How many different words does your child say? and Is your child combining words (for
example, ‘more juice’, ‘want banana’)? Groups were defined based on widely-used criteria
for late talking: having fewer than 50 words and no two-word utterances by 24 months
(American Speech-Language-Hearing Association; Paul, 1991). Among the 24- to 30-
month-olds, 9.4% of toddlers met criteria for late talking, which is very similar to broader
estimates of the prevalence of late talking (Horwitz et al., 2003; Zubrick et al., 2007).
Distributions for the two language measures for all children included in the analyses are
reported in Table 2.

Temper tantrum measurement.—Temper tantrums were assessed as part of the panel
survey using the Multidimensional Assessment of Profile of Disruptive Behavior, Infant-
Toddler version (MAP-DB-IT; Wakschlag et al., 2018). The MAP-DB-IT includes a
multidimensional scale of irritable behaviors and emotions (“Temper Loss”), which includes
21 questions that form a temper tantrum sub-scale. The MAP-DB was specifically designed
to capture the typical to atypical spectrum of behavior with the goal of defining atypicality
as deviation from normative patterns (Wakschlag et al., 2014). Parents were asked to rate the
frequency of a variety of tantrum behaviors in different contexts; some behaviors are mild
and normative (e.g., has tantrums when tired) whereas others are extreme and atypical (e.g.,
has temper tantrums until exhausted). The mothers indicated how often over the past month
each behavior occurred for her child using the following scale: 0 = never, 1 = rarely (less
than once per week), 2 = some days of the week (1-3 days), 3 = most days of the week (4-6
aays), 4 = every day of the week, 5 = and many times each day. The MAP-DB has been
extensively validated at preschool age (Wakschlag et al., 2012, 2014, 2015, 2018). Survey
measures of socio-emotional problems via parent report have been shown to be reliable in
infancy and early toddlerhood (Carter, Briggs-Gowan, Jones, & Little, 2003).

We used item response theory (IRT) to generate a dimensional scale of tantrum severity
from the MAP-DB-IT tantrum items. In contrast to a simple sum of item scores, IRT has the
advantage of scaling items based on severity in order to generate a normal-to-abnormal
spectrum of behavior (Wakschlag et al., 2012). This approach takes frequency and
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qualitative intensity, into account, generating a score that indicates overall severity of
tantrums. MAP-DB Temper Loss scores derived from IRT have been shown to predict
mental health risk over time (Wakschlag, et al., 2015; Wiggins et al., 2018). The temper
tantrum IRT score was computed using a graded response model (Samejima, 1997) fit to the
21 tantrum items. IRT scores are standardized, with a mean of 0 and a standard deviation of
1, similar to a z-score (an IRT scoreof 0 is equivalent to the sample mean, score of 1 =
higher than 85% of the population, score of —2 = lower than 97.7%). From the graded
response IRT models, coverage of tantrums was adequate, with item threshold parameter
estimates ranging from -1.86 to 2.65 in the full sample and from —2.05 to 3.59 among the
24- to 30-month-old subsample. Item severity, as assessed by the average of the five
thresholds for each item (ranging from never in past month to many times per day), ranged
from 0.48 to 1.41 in the whole sample and from .38 to 1.78 among the 24- to 30-month-old
subsample. Fit, as assessed by RMSEA, was good, with values of .03 for the full sample and
values of .05 for 24- to 30-month-olds. Scores >95™ percentile are considered above the
severity threshold in IRT models, as validated in previous studies of preschool children
(Wakshlag et al., 2014). From these models, a score of 1.43 fell at the 95! percentile for the
full sample (=2.51 minimum, 2.77 maximum) and a score of 1.52 fell at the 95! percentile
among 24-30-month-olds (—2.71 minimum, 2.21 maximum). Distributions for the MAP-DB
IRT temper tantrum subscale scores are reported in Table 2. To aid in clinical interpretation,
analyses with mean scores across tantrum items were also calculated so that their values
could be mapped back on to the discrete frequency-based answer choices (see Supplemental
Materials). IRT scores and mean scores were very strongly correlated (r=0.98).

Finally, to generate a dichotomous categorization of severe tantrums, we created a severe
tantrum variable based on IRT tantrum scores falling >1 standard deviation above the mean
(coded as 0 = normative tantrums; 1 = severe tantrums). Of the 24- to 30-month-olds in the
subsample, 16.3% (n = 71) were classified as having severe tantrums. This percentage is
consistent with other estimates of severe tantrums and non-compliant behaviors in young
toddlers (Carbonneau, Boivin, Brendgen, Nagin, & Tremblay, 2016).

Covariates and Analysis Plan

To address our first research question, we conducted a hierarchical linear regression to
assess whether tantrum severity was related to parent-reported expressive vocabulary size,
and whether this differed by age. Variables were centered before analysis. Child sex and
family poverty status were also included in the model because of their documented
association with temper tantrums (Wakschlag et al., 2012; Roberts et al., 2018) and language
ability (Hoff, 2013).

Second, we conducted an analysis of covariance (ANCOVA) to examine whether late-talking
toddlers, i.e., toddlers at risk for language disorder, had more frequent and dysregulated
tantrums compared with typically-talking toddlers. We focused only on the subsample of 24-
to 30-month-old toddlers in order to group children according to late-talking status. Child
age, sex, and family poverty status were used as covariates. We also calculated relative risk
statistics using the dichotomous severe tantrum indicator to determine whether being a late
talker increased the likelihood of a child having severe tantrums.
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Relation Between Expressive Language Size and Temper Tantrums

Figure 1 illustrates mean temper tantrum scores for toddlers in each expressive vocabulary
size category, for 12- to 23-month-olds and 24- to 38-month-olds. A hierarchical linear
regression was performed with the temper tantrum score as the dependent variable (see
Table 3). In the first step, the independent variables of sex and poverty together explained
significant variance in temper tantrum scores (R2 = .027, p< .001). The regression
coefficients indicated that children living in poverty had higher average tantrum severity
scores than those not in poverty and that females had higher average tantrum severity scores
than males (both p< .001). In the second step, age was added, but it was not significant (p
> .05). In the third step, parent-reported expressive vocabulary size was added, which
explained significant additional variance in temper tantrum scores (AR?2 = .013, p < .001).
As predicted, lower reported expressive vocabulary was associated with higher tantrum
scores. In the final step, the age*expressive vocabulary size interaction term was added, and
it was also significant in explaining variance in tantrum scores (AR% = .007, p < .001);
toddlers with smaller vocabularies showed higher tantrum scores at older ages than at
younger ages. To further investigate the interaction between age and expressive vocabulary
size, we conducted a simple slopes analysis to test the relation between expressive
vocabulary size and temper tantrum scores at prototypical “low” and “high” values of age;
we chose to examine 18 months and 30 months as representative younger and older toddler
ages in our sample. Values are evaluated at 0.5 for poverty and gender to control for these
variables. Figure 2 illustrates the model-estimated temper tantrum score values for these
younger and older toddlers. The simple slopes analysis revealed a significant non-zero slope,
that is, a significant relation between vocabulary size and temper tantrum score at both the
example ages of 18 months (8 = -.06, t=-2.59, p< .01) and 30 months (B = -.15, = —6.48,
p<.001).

Relation Between Late Talking and Temper Tantrums

An ANCOVA was conducted to examine whether temper tantrum scores differed basedon
late-talker status (coded as 0 = not late talker vs. 1 = late talker) in toddlers age 24-30-
months. Covariates of poverty status, (coded 0 = not poverty, 1 = poverty), sex (coded 0 =
male, 1 = female), and age (in months) were also included in the model. The data met
assumptions for normality and homogeneity of variance; type-111 sums of squares were used
because they are robust to uneven group sizes (Lewsey, Gardiner, & Gettinby, 1997). The
overall model was significant (F (4, 430) = 5.31, p< .001), with a significant main effect of
late talking, such that late talkers had significantly higher tantrum scores than toddlers who
were not late talkers (o= .004, partial n2 = .019, see Figure 3). The effect of poverty status
was also significant (o= .008, partial n2 = .016, poverty associated with higher scores) but
age (p = .118, partial 12 = .006) and sex (p = .396, partial n2 = .002) were not. Relative risk
analyses revealed that late talkers were nearly twice as likely to have severe tantrums than
peers who were not late talkers, a statistically significantly greater risk (relative risk = 1.96,
95% CI =[1.15-3.32], Xz =5.55, p=.018). Corresponding tantrum scores using the original
item scale yielded similar results and are presented in Supplemental Figure 1.
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Discussion

In this study, we explored the association between parent-reported expressive language
ability and temper tantrums in a large community sample. To our knowledge, this is the first
study to specifically examine the association between expressive language ability and
temper tantrums, despite the frequently noted clinical observation. There was a significant
relation between expressive vocabulary size and temper tantrum severity (indicated by
frequent and dysregulated tantrum behaviors) in the sample of toddlers 12 to 38 months old,
even when controlling for child age and sex, and family poverty status. These results are
consistent with previous studies in older children which have shown that lower expressive
language ability is associated with internalizing and externalizing problems (Carson et al.,
1998; Irwin et al., 2002; Whitehouse et al., 2011). This work also expands our group’s
previous work in the same sample, which showed an association between broader language
ability and irritability in toddlers 18-36 months (Roberts et al., 2018).

The inclusion of a large sample of children across a broad age range from 12—-38-months
allowed us to examine how the association between temper tantrums and expressive
vocabulary varies with age. We observed a significant main effect of expressive vocabulary
size on temper tantrums; however, the interaction between age and expressive vocabulary
indicated the strength of this association increased with age. In a practical sense, this
indicates that having a reduced vocabulary size is a greater risk factor for older than younger
children. In one other cross-sectional study with a relatively large sample (7= 1,189), 12- to
39-month-old toddlers with low expressive language ability (lowest 10% on the CDI)
demonstrated varying patterns of externalizing and internalizing mental health problems
across ages (Horwitz et al., 2003). In that study, toddlers 12—17 months with low language
ability demonstrated lower prosocial peer relations than peers, but no associations were
detected with internalizing or externalizing behaviors. Toddlers with low language at 18-23
months demonstrated poorer attention skills, whereas after 30 months, children with low
language showed significantly higher rates of externalizing behavior. Rather than just in
older toddlers, we saw that this pattern of weaker language associating with more frequent
and severe temper tantrums was present even in younger, 18-month-old toddlers. In our
study, we also considered temper tantrums, which are indicators of irritability and thus
related to later internalizing and externalizing problems, and may be an explanatory pathway
for the observed decrements in peer relations and attention. The focus on temper tantrums,
which are both common and easily observable, may have helped to identify this pattern at an
earlier age than prior work.

Our second analysis revealed that late talkers age 24—30 months had higher temper tantrum
scores, and were nearly twice as likely to have severe temper tantrums, than typically-
developing peers. These findings indicate an association between late talking status and
mental health risk early in development, at ages before clinical diagnoses are typically made,
suggesting an avenue for early neurodevelopmental risk identification. At this age, the
smaller vocabulary size that characterizes late talking does not itself indicate a clinical
disorder. It does, however, allow us to approximate risk for later disorder, as 40% of children
who are late talkers in toddlerhood will go on to meet criteria for language disorder at school
age (Dale et al., 2003).
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Similarly, by measuring temper tantrum severity, we reflect on patterns of frequent and
dysregulated temper tantrums that are indicators of childhood irritability. Irritability, of
which tantrums are the most salient feature in young children, is a robust predictor of both
internalizing and externalizing problems across the life span (Brotman, Kircanski, Stringaris,
Pine, & Leibenluft, 2017; Wakschlag et al., 2015). Although the present study was cross-
sectional, we theorize that the joint occurrence of delayed language and dysregulated
tantrums will increase the likelihood of sustained and impairing language problems. A
longitudinal study to test this hypothesis is currently underway.

The present findings are consistent with previous early childhood studies that have also
demonstrated links between emergent language and mental health risk. For example, in one
study, social-emotional skills were compared in 14 late-talking toddlers ages 21-31 months
relative to 14 typically-developing peers (Irwin et al., 2002). Scales of dysregulated behavior
and activity/impulsivity, similar constructs to our tantrum measure, showed the same
patterns of greater severity in the late talker group and had similar effect sizes (2
=.04-.07), but these did not reach significance in their smaller sample. In another study of
64 children ages 24-26 months, those with language delays scored significantly higher on
scales of anxiety, depression, and internalizing/externalizing problems (Carson et al., 1998).

The vast influences on development led us to consider effects of poverty and child sex in our
analyses. In this sample, late talkers were no more likely to be in poverty than non-late
talkers, and there was only a marginal effect of late talking being more common in boys. Our
finding that family poverty status was significantly associated with higher child tantrum
severity scores is consistent with previous work showing that children from low-SES homes
are more likely to demonstrate disruptive behavior than higher-income peers (Bertrand &
Pan, 2013). However, we did not replicate previous findings in older children that boys
demonstrate more disruptive behavior than girls (Wakschlag et al., 2012). In our regression
analysis including the full sample, girls on average had higher tantrum scores than boys, and
in our second analysis of 24- to 30-month-olds, sex was not significantly related with temper
tantrums. Our group has previously found a moderating effect of sex on the relation between
broader language and mental health indicators in this sample, such that at high levels of
language ability, rates of irritable behavior are lower in girls than boys (Roberts et al., 2018).

There are multiple potential mechanisms for the observed relation between expressive
language and temper tantrums. It is possible that there are multiple causal factors that are
additive, or perhaps distinct profiles or subtypes, which are each explained by one or more
of these hypotheses. Perhaps the simplest explanation is that children with poorer expressive
language are unable to adequately express themselves verbally and instead resort to temper
tantrums as a method of communication or out of frustration (Daniels et al., 2012;
Harrington, 2004; Mayo Clinic, 2015; Swanson, 2014). This idea is supported by the fact
that children with expressive language delays but average receptive language and intellectual
abilities demonstrate reduced mental health (Caulfield et al., 1989; Irwin et al., 2002). A
second explanation is that the relation is bidirectional. In this case, children with lower
expressive skills are more frustrated and tantrum more; tantrums, in turn, reduce their
participation in daily life and limit their language input and opportunities for language
learning. A third possibility is that language and mental health disorders share biological
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underpinnings and that children with one risk factor are more likely to display the second.
Further, a moderating factor, such as social-emotional skills or self-regulation abilities, may
explain some of the relation between language and early mental health indicators (Horwitz
et al., 2003; Mayes et al., 2017; Tomblin et al., 2000; Vitiello & Williford, 2016; Zadeh et
al., 2007). In one longitudinal study, toddlers aged 18-24 months with better language skills
and faster language development experienced less anger at 48 months; the relation was
partially explained by use of regulation strategies (Roben et al., 2013). Future research
aimed at identifying these profiles is crucial for the development of early meaningful
indicators of risk for language and mental health problems and the development of
appropriate treatment.

Notably, although we observed a statistically significant correlation between reduced
expressive language and temper tantrums robust to sociodemographic indicators, the effect
sizes for the association between language and temper tantrums are small. This further
suggests that this association is multiply determined. Thus, although we examined family
poverty status and child sex, other factors not examined here, such as parenting style, child
cognitive abilities, or child nonverbal communication, also may influence these processes.
Future research considering these overlapping developmental processes, causal influences,
as well as moderating factors will be important to better understand the relation between
expressive language and temper tantrums.

There are some other important considerations and limitations regarding this study, which
also bring forward the need for future research. Although the cross-sectional survey design
of our study allowed for collection of data from a large and representative sample, this
method introduced several limitations. In both of our analyses, we used parent report to
assess our constructs of interest, which can lead to shared method variance. Additionally,
though our prevalence of late talking was consistent with the broader field, the categorical
nature of the response choices to the vocabulary size question may have reduced meaningful
variance. Further, it may have been difficult for parents to accurately estimate which answer
best represents their child’s vocabulary if a child’s expressive vocabulary fell around one of
the boundaries (e.g., is child’s vocabulary 45 or 55 words, near the 50-word boundary).
Although we assessed temper tantrum severity using a multi-directional parent survey, we
were unable to ask parents an extensive set of questions about their child’s language skills
given the focus of the larger study on early mental health risk. This limitation should be
considered in evaluating the findings of this study; however, we also suggest that a short
language and temper tantrum screener could have useful clinical significance in identifying
children at risk for either or both disorders. In addition, because of the panel demographics,
we collected reports exclusively from mothers. Future analyses could compare reports from
other parents or caregivers. Lastly, though we examined language and temper tantrums
across a large band of toddlers, following young toddlers longitudinally would allow
additional questions about how language development influences mental health and vice
versa. Using performance-based measures of both language and temper tantrums will
provide more in-depth understanding of their relation (Brotman et al., 2017; Petitclerc et al,
2015). Whereas we focused on expressive language here, delays in receptive language are
important to consider in evaluating shared developmental profiles of language and mental
health disorder. Assessment of receptive language could also help to answer questions about
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whether children with severe temper tantrums not only struggle to expressive themselves
verbally, but may also be frustrated because of challenges understanding language.

Results from this study also have implications for clinical practice. Consistent with
recommendations by Bishop and the CATALISE consortium (2016), identification of
corollary red flags such as mental health and behavioral problems may allow developmental
specialists to identify those young children with highest risk for language impairments
earlier by specifying risk profiles that extend beyond language status alone. For example,
early markers of mental health risk (i.e., severe temper tantrums) and language disorders
(i.e., late talking) in tandem may increase probabilistic risk of functional impairment, in part
because they jointly constrain environmental experience. Recognizing these patterns of
vulnerability is important because developmental disorders often co-occur within children
(Butterworth & Kovas, 2013; Caron & Rutter, 1991) and because many professional
organizations recommend an interdisciplinary team approach to identification and
intervention for children (e.g., American Academy of Pediatrics: Foy, Kelleher, & Laraque,
2010; American Speech-Language-Hearing Association: Paul-Brown & Ricker, 2003).
Incorporating measurement of temper tantrums in particular is promising because it is quick,
inexpensive, and scalable. Here, by using just parent-report questions as part of an online
survey rather than more time-consuming or costly methods, we found results consistent with
previous early childhood studies which have identified an association between mental health
indicators and language delay using more extensive measures (Carson et al., 1998; Caulfield
et al., 1989; Irwin et al., 2002; Paul & James, 1990; Roben et al., 2013; Tervo, 2007; Thurm
et al., 2017; Whitehouse et al., 2011). Given their frequent co-occurrence, we also suggest
that early intervention providers should consider mental health indicators, including severe
temper tantrums, in the development of treatment plans for children with language delay.
Effective intervention is especially important as co-occurring language and mental health
disorders have long-term adverse consequences on child and family outcomes beyond the
effect of either disorder alone (Nes et al., 2015). Intervention approaches may also consider
that addressing one of these areas may impact the other; for example, targeting language
skills in young children has been shown to reduce externalizing problems (Curtis et al.,
2019). Of course, many toddlers with either or both of these early patterns of atypicality will
go on to develop typically, but characterizing their emergence and relations will help us to
better understand individual differences in how they portend typical and atypical
development.
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Refer to Web version on PubMed Central for supplementary material.
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Highlights
. Expressive language is associated with temper tantrums in 12—-38-month-olds
. Late talkers, i.e., children with language delay, have more severe temper
tantrums
. Relative risk for severe tantrums is nearly 2x greater for late talkers
. A relation between emergent language and mental health risk is evident
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Parent-Reported Expressive Vocabulary Size

Temper tantrum score means and distributions by parent-reported expressive vocabulary for
(a) toddlers age 12-23 months and (b) toddlers age 24—-38 months. Higher scores indicate
more severe/frequent tantrums. These “violin” plots show width of the distribution as
density of observations at that point, and a diamond indicates the mean. Note: One child in
the 24-38-month-old group had 0 words; the diamond indicates that value.
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Plot displaying temper tantrum scores derived from the regression model for example ages
of 18 and 30 months at vocabulary levels of 1-2 words and 200-500 words. The interaction
observed in the regression indicates that the slope increases with age. Simple slopes analysis
here revealed that both slopes are significantly different than zero, meaning that the
association is present at both of these ages. Note: **p < .01, ***p < .001.
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p<.01

ONot Late Talker mLate Talker

Temper tantrum scores (adjusted for covariates of sex and poverty status) for not late-talker
and late-talker groups (24- to 30-month-olds). Error bars represent 1 SE.

J Appl Dev Psychol. Author manuscript; available in PMC 2021 March 10.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Manning et al.

Table 1

Demographic Characteristics of Toddlers in the Full Study Sample and Language Subgroups

Demographic characteristics Full sample  Subsample, age 24-30 months
Late talkers  Not late talkers
Number of participants 1,973 41 394
Age in months (mean + SD) 23.1+84 26.0+1.9 27.0+2.0
Sex (% female) 48.3% 31.7%7 47.2%
Family meets federal poverty criteria 24.4% 29.3% b 24.1%
Race
Asian 7.5% 7.3% 7.9%
Black/African American 15.2% 17.1% 14.7%
Hispanic 15.2% 19.5% 10.9%
Native American/Alaskan Native 1.3% 2.4% 0.5%
Native Hawaiian/Pacific Islander 0.9% 0.0% 0.8%
White/Caucasian 56.9% 53.7% 61.2%
Other 3.0% 0.0% 4.1%
Ethnicity
Hispanic/Latino 20.3% 26.8% 15.5%
Not Hispanic/Latino 79.7% 73.2% 84.5%

Notes. Late talkers were defined as 24-30-months-olds with fewer than 50 words and no two-word utterances.

aThere was a marginally significant effect of more males in late talker group, XZ = 3.60, Fisher’s exact test p=.07.
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There was no significant difference between late talker vs. not late talker groups in terms of whether their family met poverty criteria, XZ =0.53,

Fisher’s exact test p = .45.
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Table 2

Distribution of Language and Tantrum Measures in the Full Sample and Language Subgroups

Full sample (n =1,973) Toddlers age 24-30 months
Late talkers (n =41) Not late talkers (n = 394)

Expressive vocabulary size

No words 67 0 0

1-2 words 126 3 6

3-10 words 436 13 34
11-50 words 566 25 131
Between 51 & 200 words 439 0 119
Between 200 & 500 words 223 0 74
More than 500 words 116 0 30

Word combinations

Yes 1476 0 379
No 497 41 15
Temper tantrum score (mean + SD) .04+1.0 .51+ .90 .02+.94

Note. Late talkers were defined as 24-30-months-olds with fewer than 50 words and no two-word utterances.
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Table 3

Hierarchical Linear Regression with Temper Tantrum Score as Outcome (full sample)

Steps and Variables R2  AR? AF (dfy, df,) FinalB SEB

Final B

Step 1 027 27.68 (2, 1970) ¥

Poverty 293

Sex 172
Step 2 027 .001 1.53 (1, 1969)

Age .013
Step 3 040 013 632 (1, 1968) **

\ocab. Size -.099
Step 4 047 007 1369 (1, 1967)

Age*\Vocab. Size -.008

.054
.046

.003

.020

.002

Hokk

120

082 ***
104

—.133***

_ 082***

Notes. Betas are reported for the final model step. Poverty coding: 0 = not poverty, 1 = poverty; Sex coding: 0 = male, 1 = female.

Aok

p<.001.
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