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Cross-Sectional Trajectories of Mental
State Language Development

in Children With Down Syndrome

Marie Moore Channella
Purpose: This article (a) examined the cross-sectional
trajectories of mental state language use in children with Down
syndrome (DS) and (b) identified developmental factors
associated with its use.
Method: Forty children with DS aged 6–11 years generated
stories from a wordless picture book and completed an
assessment battery of other linguistic, cognitive, and social–
emotional skills. Their narratives were coded for mental state
language density (the proportion of utterances containing
mental state references) and diversity (the number of different
mental state terms used).
Results: The emergence of mental state language use during
narrative storytelling was observed across the sample; 0%–
24% of children’s utterances included references to mental
states, and a variety of mental state terms were produced.
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Cross-sectional developmental trajectory analysis revealed
that expressive vocabulary and morphosyntax were
significantly related to increased mental state language
density and diversity. Nonverbal emotion knowledge was
significantly related to greater diversity of mental state
terms used. Age and nonverbal cognition were not significant
factors.
Conclusions: This first in-depth, within-syndrome
characterization of mental state language use by school-
age children with DS provides an important next step for
understanding mental state and narrative development in this
population. By identifying skills associated with the
development of mental state language, this study provides
an avenue for future longitudinal research to determine
causal relationships, ultimately informing intervention efforts.
Down syndrome (DS) is the most common genetic
cause of intellectual disability (Presson et al., 2013),
meaning that individuals with DS usually have

delayed cognitive development resulting in an IQ at least
2 SDs below the population mean and significant challenges
in adaptive functioning (i.e., self-help and practical skills
that contribute to independent daily living; Schalock et al.,
2010). Although a wide range of skills are observed across
individuals with DS (Karmiloff-Smith et al., 2016), the liter-
ature has documented a behavioral phenotype of relative
strengths and weaknesses that are characteristic of many
individuals with DS (Grieco et al., 2015). One of the most
prominent features of the DS phenotype is difficulty with
language development, particularly in the area of expressive
language (Abbeduto et al., 2007; McDuffie et al., 2017).
Within the expressive language domain, difficulties in
narrative storytelling—communicating important stories or
past events to others—have been observed (Boudreau &
Chapman, 2000; Channell et al., 2015; Finestack et al., 2012;
Hogan-Brown et al., 2013; Miles & Chapman, 2002).

A key component of well-developed narratives is the
use of mental state language—references to people’s emo-
tions, thoughts, intentions, and so forth—that enables one
to talk about internal states and perspectives. Mental state
language enriches narratives by providing details such as
character motivations and reactions; it also provides a
prosocial avenue for expressing one’s own thoughts and
empathizing with others. In contrast, the failure to use
mental state language constrains one’s opportunities to dis-
cuss, empathize, and connect with others, thus impacting
peer relations and social competence (Carpendale & Lewis,
2006; Symons, 2004). Because mental state language is so
important for narrative storytelling and social interaction,
it is important to understand how it develops in DS. Such
data are critical to determining the need for and the nature
of interventions to support narrative and social skills in
individuals with DS. The purpose of this study, therefore,
was to characterize the development of mental state lan-
guage use during narrative storytelling by children with DS.
Disclosure: The author has declared that no competing interests existed at the time
of publication.
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Developmental Progression of Mental State
Language Use
Typically Developing Children

In typical development, children begin using mental
state language during play and conversation at about the age
of 2.5 years. These early uses of mental state language tend
to focus on perception (e.g., see, hear) or desire (e.g., want,
need) words with many references to the self (Bretherton &
Beeghly, 1982; Moore et al., 1994). By the age of 3 years,
typically developing children are using basic emotion words
(e.g., happy, sad; Bretherton et al., 1986), and by the age
of 4 years, they are making some cognitive state references
(e.g., think, know; Bretherton & Beeghly, 1982; Hughes &
Dunn, 1998; Moore et al., 1994). Throughout the preschool
years, mental state language use develops rapidly, with
children increasing their frequency and diversity of use across
referents (“self” vs. “other”) and communication contexts
(e.g., conversation and narration) over time, albeit with indi-
vidual variation in rate of development (Bartsch & Wellman,
1995; Hughes & Dunn, 1998).

Individuals With DS
A limited number of studies have focused on mental

state language use in children with DS across communica-
tion contexts. For example, during free-play, young children
with DS have shown delayed mental state language use
(Beeghly & Cicchetti, 1997; Tager-Flusberg, 1992). More
specifically, compared to mental age–matched typically devel-
oping children, spontaneous use of mental state language
was reduced in 2- to 7-year-olds with DS during play, both
in the frequency and diversity of mental state words used
(Beeghly & Cicchetti, 1997). Similarly, delays in mental
state language use by 3- to 6-year-olds with DS during free
play have been observed to the same degree as children with
autism spectrum disorder matched on mean length of utter-
ance (MLU), a metric of expressive morphosyntax (Tager-
Flusberg, 1992). From this preliminary evidence of early
uses of mental language, it appears that mental state language
is delayed in young children with DS.

Assessing mental state language use in the context of
narrative storytelling. As children enter the school-age years
during middle childhood, narrative storytelling becomes a
prominent context for everyday communication (Berman,
1995; McCabe & Peterson, 1991). Because mental state
language is a key component of narratives, narrative story-
telling also serves as an excellent context for examining
mental state language use. In particular, the structure of
fictional stories provides ample opportunity to discuss other
characters’ mental states rather than focusing only on one’s
own, which can happen during personal narratives. Further-
more, for school-age children with DS who often struggle
with expressive language, narrative storytelling has the
potential for serving as a functional communication context
for teaching mental state language and other key skills.

Only one study to date has focused directly on mental
state language use by individuals with DS during narration
(Reilly et al., 1990). Reilly et al. (1990) documented less
Downloaded from: https://pubs.asha.org Fernanda Dreux on 08/12/2020,
use of affective and other mental state terms in fictional
narratives by adolescents with DS (exact ages not provided)
compared to peers with Williams syndrome (matched on
age and IQ) and children with typical development (matched
on mental age from a full-scale IQ test). With four partici-
pants in each group, these data are best considered prelimi-
nary but again point to a delay in mental state language
use in older children with DS in the context of narrative
storytelling.

A few other studies examining broader aspects of
narrative storytelling in adolescents and young adults with
DS provide additional insight into their mental state lan-
guage use (Finestack et al., 2012; Keller-Bell & Abbeduto,
2007). For example, Finestack et al. (2012) used the Narra-
tive Scoring Scheme to examine the highlights of fictional
narratives, including use of mental state language, in 12- to
23-year-olds with DS. They found no differences between
those with DS and peers with fragile X syndrome (another
form of intellectual disability) or younger typically devel-
oping children matched by nonverbal cognition or MLU.
However, to examine mental state language, the groups
were compared by whether they were categorically “poor”
or “proficient” in their use of mental state terms and thus
only captured a rough estimate of mental state language
use.

Similarly, another study used “high-point analysis”
to count only the number of mental state verbs (as opposed
to other types of mental state language, such as adjectives)
used in fictional narratives produced by 12- to 23-year-
olds with DS (Keller-Bell & Abbeduto, 2007). They found
no differences between the participants with DS and their
age-matched peers with fragile X syndrome or younger
typically developing children matched on nonverbal cogni-
tion. In contrast, Ashby et al. (2017) documented less infer-
ential language (i.e., references to nonliteral aspects of a
story that require inferencing, such as character motiva-
tions, actions, dialogue, and internal states) in the narratives
of 10- to 16-year-olds with DS than in younger typically
developing children matched by nonverbal cognition. Inter-
estingly, however, these group differences in inferential
language use were no longer significant after statistically
controlling for MLU.

From these studies, the evidence seems mixed on
whether mental state language is delayed relative to general
developmental level in older children and adolescents with
DS. Because the studies have only included coarse metrics
of mental state language use across wide age ranges, it is
difficult to draw many conclusions about the nature of
mental state language development in this population.
Furthermore, Ashby et al.’s (2017) findings on inferential
language suggest that observed delays may reflect syntactic
constraints, although this has not been directly tested.
In other words, the degree of delay in mental state lan-
guage use in DS and the contribution of syntactic limita-
tions are not yet known. Similarly, how the behavioral
phenotype of relative strengths and weaknesses in DS
affects the development of mental state language use is also
unknown.
Channell: Mental State Language in Down Syndrome 761
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Interventions targeting mental state language use. To
our knowledge, in the literature, there are no evidence-based
interventions designed to target mental state language in
individuals with DS or other types of intellectual disability.
One recent intervention, however, has targeted communi-
cation about emotions, specifically, through aided augmen-
tative and alternative communication (AAC) with school-age
children with DS during parent–child narrative storytelling
(Na & Wilkinson, 2018). If upheld in future research, this
may be a useful tool for increasing opportunities to com-
municate about others’ emotions and learn emotional state
vocabulary in this population. It could also be expanded to
include communication about other types of mental states
(e.g., cognition, desire).

There are also some promising narrative language
interventions for older children and adolescents with DS or
fragile X syndrome in which mental state language could
be incorporated as a target (Finestack et al., 2017; Nelson
et al., 2018). However, there is not yet an evidence base for
interventions targeting mental state language in popula-
tions with intellectual disability such as DS. Thus, the
current study fills a critical gap by characterizing mental
state language and its related skills in this population.
Importantly, determining the skills associated with mental
state language use in DS will inform clinicians regarding
relevant skills to assess and target within an intervention
framework.
Skills Associated With Mental State Language Use
Typical Development

A foundational understanding of how mental state
language use unfolds in typical development can provide
guidance about the relevant factors to consider when exam-
ining mental state language use in DS. Mental state lan-
guage use requires an array of supporting skills that can
explain, at least in part, individual differences in typical de-
velopment. For example, in the cognitive domain, abstract
reasoning is needed to understand and reflect on the con-
cept of internal (i.e., intangible) states and build mental
representations of “self” and “other” (Carpendale & Lewis,
2006; Symons, 2004). Specific vocabulary (e.g., think, know,
happy, sad) is also required to label these states. In addition,
complex syntax (e.g., embedded clauses such as He didn’t
know that the frog was in his cup) and pragmatic skills (e.g.,
coordination of “self” and “other” perspectives) are needed
to communicate mental state language. Although these
foundational skills develop throughout childhood, like
mental state language, they show rapid maturation during
the preschool years. Children begin using a variety of sen-
tence types, including the use of multiclause forms and
various morphosyntactic features (e.g., adding prefixes and
suffixes to change meaning, changing verb tense; Hoff,
2014). Along with an expanded vocabulary, these skills allow
children to communicate more complex ideas and, impor-
tantly, use decontextualized language to talk about abstract
concepts such as mental states. Likewise, talking about one’s
own and others’ mental states can further facilitate the
762 American Journal of Speech-Language Pathology • Vol. 29 • 760–
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development of abstract reasoning (Carpendale & Lewis,
2006; Symons, 2004).

Also, during the preschool years, as children acquire
the ability to take others’ perspectives, emotion knowledge
(e.g., knowing that a child whose toy just broke probably
feels sad) develops (Bassett et al., 2012; Denham et al., 2003;
Pons et al., 2003). Several studies have causally linked
emotion knowledge and structural language abilities (e.g.,
vocabulary and syntax) to mental state language use, but
with varying theories of directionality and the relative roles
of each skill (e.g., Ensor & Hughes, 2008; Grazzani &
Ornaghi, 2011; Harris et al., 2005; Ruffman et al., 2003;
Symons, 2004). Regardless, emotion knowledge and struc-
tural language skills are intricately linked with mental
state language use and collectively support children’s social
and communicative development.
The DS Phenotype
It is likely that some of the same skills that support

mental state language use in typically developing children
(cognitive reasoning, structural language, and emotion
knowledge) are also important to mental state language
development in DS. However, because individuals with DS
also have intellectual disability, cognition is delayed. Further-
more, in contrast to typical development, skills tend to
develop slowly and at disparate rates across domains in
individuals with DS. This leads to a phenotypic profile of
relative strengths and weaknesses across social, cognitive,
and linguistic skills (Grieco et al., 2015).

As a whole, language is generally an area of relative
weakness in DS (Abbeduto et al., 2007; McDuffie et al.,
2017). Within language, the phenotype shows particular
difficulty in expressive language and in morphosyntax,
delayed even relative to nonverbal cognition (Chapman &
Hesketh, 2000; Chapman et al., 1998; Finestack & Abbeduto,
2010; Kover et al., 2012; Miller, 1999). Another feature
of the DS phenotype includes relatively strong social–
emotional abilities, at least in early-developing skills
(Cebula et al., 2010; Fidler, 2006; Fidler et al., 2008).
Emotion knowledge—recognizing others’ expressions of
emotion and understanding their causes—appears as a
strength in older youth and adults with DS. This comes
from recent evidence that individuals with DS can recognize
others’ basic emotions during tasks when language pro-
cessing and memory demands are low (Carvajal et al.,
2012; Cebula et al., 2017; Channell, Conners, et al., 2014;
Hippolyte et al., 2009; Pochon & Declercq, 2013; but see
K. R. Williams et al., 2005). There is also evidence, how-
ever, that these rudimentary social–emotional strengths
may not support later developing, more complex social
cognitive abilities such as perspective-taking (Cebula
et al., 2010; Hahn, 2016). The potential difficulty in
perspective-taking paired with the challenges in expressive
language so ubiquitous to the DS phenotype suggests that
learning to use mental state language may be especially
challenging for individuals with DS, although this requires
further investigation.
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The Current Study
The current study provides an in-depth examination

of mental state language use in school-age children with
DS during narrative storytelling. A developmental approach
toward understanding narrative development and mental
state language in DS is imperative for moving the field for-
ward and guiding intervention for this population. This
study takes an important next step by using what is known
about the DS phenotype in conjunction with typical devel-
opment to characterize how mental state language use
unfolds in individuals with DS.

Accordingly, the specific aims were (a) to specify the
cross-sectional developmental trajectory of mental state
language use in DS and (b) to examine the influence of key
developmental domains—nonverbal cognition, structural
language (expressive vocabulary and morphosyntax/MLU),
emotion knowledge, and age—on these trajectories. Age
was also included as a developmental marker because, for
populations with intellectual disability such as DS, age can
serve as a general proxy for life experience or social devel-
opment. The resulting data will reveal insights into the
developmental skills that support and constrain mental state
language use in DS, which will inform intervention work to
promote its use.
Method
Participants

Forty school-age children with DS aged 6–11 years
participated in this study. This age range in DS includes
children whose cognitive developmental levels are expected
to fall roughly within the 3- to 5-year range, when consistent
mental state language use emerges during typical develop-
ment. Additionally, due to the impact of mental state lan-
guage on domains of functioning that become increasingly
meaningful during adolescence (personal identity, reciprocal
friendships) and adulthood (employment, community in-
clusion), this study focuses specifically on the development
of this type of vocabulary in individuals with DS during
middle childhood (i.e., ages 6–11 years), the formative years
leading to adolescence.

Participants were recruited from national and regional
parent support groups, community service providers, and
participant registries (National Institutes of Health’s DS-
Connect, University of Alabama’s Intellectual Disabilities
Participant Registry), resulting in a sample from 10 states
across the Midwestern, Southern, and Eastern United States.
Children with DS in the current study used speech as their
primary mode of communication, regularly spoke in phrases
or sentences, and spoke English as their primary language.

Additional criteria for the current study were that
the child (a) provided story-relevant speech on at least some
of the book pages during the narrative storytelling task
and (b) was sufficiently compliant that the examiner was
able to maintain the child’s interest and present each
page of the book. Three children could not complete the
narrative task due to behavioral noncompliance/refusal,
Downloaded from: https://pubs.asha.org Fernanda Dreux on 08/12/2020,
resulting in a final sample size of 37 children aged 6.00–
11.83 years (M = 8.60, SD = 1.67). Reported family income
ranged from $32,000 to $500,000 annually (Mdn = $100,000).
The sample was 75.7% White, non-Hispanic; 13.5% Black
or African American; 8.1% More than one race; and 2.7%
Other. They were 64.9% female.

Overview of Procedure
Participants completed a battery of social, cognitive,

and language assessments across one session with breaks
provided as needed, although not all measures are perti-
nent to the current study. For the current study, partici-
pants completed a child narrative task from which mental
state language and expressive morphosyntax were derived,
the Expressive Vocabulary Test–Second Edition (EVT-2;
K. T. Williams, 2007), the Leiter International Performance
Scale–Third Edition (Leiter-3; Roid et al., 2013; test of
nonverbal cognition), and the Emotion Judgment Test (EJT;
Channell, Conners, et al., 2014; test of emotion knowledge).
For this age group, narrative storytelling is an age-appropriate
everyday communication context for the use of mental
state language and thus was selected for the current study.
Fictional narratives were elicited using a wordless picture
book paradigm because fictional stories focus on other
characters, providing structured opportunities to talk about
others’ mental states. They also provide a built-in story
structure to ease the cognitive burden of narration. In other
words, if school-age children with DS are able to talk about
others’ mental states, wordless picture books provide an
optimal context for eliciting mental state language use.

The order of assessments was counterbalanced. The
entire session lasted approximately 3 hr, including all breaks.
Ten families participated at our laboratory on campus,
whereas an assessment team traveled to nine sites (e.g., DS
community center, public library, or hotel conference room)
for the 27 families who could not travel to our laboratory.
All sessions were completed individually with trained exam-
iners and were video- and audio-recorded.

The examiners were the author and four of her
master’s students in speech-language pathology. The student
clinicians were trained to fidelity by the author. Fidelity
training involved learning to administer the test battery
one-on-one in the laboratory and then practicing with young,
typically developing pilot participants. After each pilot par-
ticipant, the author provided the student with verbal and
written feedback. Once the student accurately administered
the assessments to two consecutive pilot participants, she
was considered fully trained. To determine fidelity of adminis-
tration in the child narrative task, a scoring rubric was
used. The rubric assigns points for correctly administering
specific elements of the task, including adherence to the
script, waiting the appropriate amount of time before
prompting or turning the page, appropriately using the
prompt hierarchy, and so forth (see Channell et al., 2018,
for specifics). Achieving a minimum of 90% accuracy with
two consecutive pilot participants was required to reach
administration fidelity for this task. Additionally, the author
Channell: Mental State Language in Down Syndrome 763
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was present for the testing sessions of the participants with
DS to ensure that student clinicians maintained procedural
fidelity. The author intervened if needed and determined
when to exclude an individual’s data due to examiner error.
All data were double-scored and double-entered, with dis-
crepancies resolved by the author.
Test Battery
Child Narrative Task

A narrative language sampling task was used to
capture participants’ mental state language use and morpho-
syntax via story generation from a wordless picture book.

Procedure. Procedures developed by Abbeduto and
colleagues (Abbeduto et al., 1995; Kover & Abbeduto,
2010; Kover et al., 2012) were followed such that partici-
pants were shown Frog Goes to Dinner (Mayer, 1974)
or Frog on His Own (Mayer, 1973; book version counter-
balanced across the sample). During the initial viewing, the
examiner showed the child each page of the book without
discussing the story (approximately 10–12 s of exposure to
each page spread). Next, the participant was instructed to
tell the story to the examiner while looking through the
book pages a second time. A hierarchy of examiner prompts
was scripted and used as needed to minimize examiner
influence on the child’s story while keeping the child on task
(see Channell et al., 2018, for specifics).

Transcription. A team of transcribers trained to fidelity
using Systematic Analysis of Language Transcripts (Miller &
Iglesias, 2012) software conventions digitally transcribed
the child narrative samples verbatim from audio recordings.
Children’s utterances were segmented into communication
units (C-units; i.e., an independent clause and any modifiers,
which could include a dependent clause), recommended
for children with language levels beyond the age of 3 years
(Loban, 1976). Each sample was first transcribed by a pri-
mary transcriber and then checked by a second transcriber,
with differences resolved by the primary transcriber. Twenty
percent of the narrative language samples were transcribed
independently by a different transcriber to assess consistency
across the life of the project. Intertranscriber agreement
ranged from 87% to 94%, averaging 90% across the dimen-
sions of utterance segmentation, unintelligibility, abandoned
utterances, mazes, overlaps, word identification, number
of morphemes in words, and ending punctuation, with
agreement computed at the utterance level.

Coding mental state language. One master’s student
and one undergraduate honors student in speech-language
pathology coded the transcripts for use of mental state lan-
guage by the child. All instances of mental state language
were coded unless used in speech that was clearly off task
(e.g., asking the examiner a nonstory question) or idiosyn-
cratic and not representative of a mental state (e.g., I don’t
know or happily ever after).

Each mental state term was coded by subcategory at
the word level. This included references to cognition (e.g.,
think, know), desire (e.g., want, wish), perception (e.g., see,
hear), emotion behaviors (e.g., laugh, cry), emotion states
764 American Journal of Speech-Language Pathology • Vol. 29 • 760–
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(e.g., happy, sad), and physiological states (e.g., hungry,
tired). The subcategory coding scheme was adapted from
others commonly used in the literature on typically develop-
ing children (Bartsch & Wellman, 1995; LaBounty et al.,
2008). Specifically, LaBounty et al.’s (2008) subcategories of
“thought” (cognitive) words, desire words, and emotion
words were used. For the current study, however, emotion
words were subdivided into emotion states (adjectives) and
emotion behaviors that are representative of underlying
states (verbs) to reflect use of different parts of speech (see
Tager-Flusberg, 1992). Additionally, to keep the focus on
internal states, references to personality traits (e.g., nice,
funny, shy) were not coded. Physiological states, however,
were included as a subcategory (see Wellman et al.,1995).
See Appendix B for a list of the mental state words used
by participants and their subcategories.

Coders were initially trained by the author to apply
the coding scheme to practice transcripts of children’s
narratives that had been previously coded in a pilot study.
Each coder was provided with feedback prior to coding the
next practice transcript. Once the coder independently
coded two consecutive transcripts with at least 85% agree-
ment for the individual word codes by subcategory (i.e.,
the number of agreements for the individual subcategory
divided by the number of mental state words identified in
the “standard” transcript), she was considered trained to
fidelity. Also, with these training transcripts, each coder
surpassed 95% agreement at the utterance level (i.e., the
presence or absence of a mental state term, regardless of
subcategory) compared to the “standard” transcript.

During coding of the current study’s participant tran-
scripts, if a coder was unsure about a particular word, she
flagged it for consensus discussion with the other coder and
the author. Additionally, 20% of the participants’ narratives
were coded independently by the second coder to assess
consistency. Average intercoder agreement, defined as the
number of agreements at the utterance level regarding the
presence or absence of mental state language, was 99%.
Average agreement for the individual codes within tran-
scripts was 81% (Mdn = 92%), influenced more heavily by
the limited amount of mental state language in some of
these transcripts.

Measures of mental state language. Two metrics of
mental state language were computed for analyses: “density”
(the proportion of C-units containing at least one mental
state term) and “diversity” (the number of different mental
state terms used). Density provides a metric of how fre-
quently the individual included mental state language
in their narrative. Diversity indicates how many different
mental state vocabulary terms the individual used in the
narrative; this differentiates someone who may be using
only the same one or two terms frequently throughout the
narrative from one who uses a broader variety of terms.
Abandoned and interrupted C-units were excluded from
analyses, resulting in the exclusion of 3% of participants’
C-units.

Measure of morphosyntax. Transcripts derived from
the child narratives were also used to assess children’s
775 • May 2020
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expressive morphosyntax. Mean length of C-unit (MLU)
in morphemes was computed in Systematic Analysis of
Language Transcripts. For this variable, in addition to
abandoned and interrupted utterances, C-units containing
unintelligible portions were also excluded from analyses.
Fifteen percent of children’s C-units contained some unintel-
ligible segments (5% of which were completely unintelligible
C-units).

EVT-2 (K. T. Williams, 2007)
The EVT-2 is a standardized assessment of expressive

vocabulary knowledge normed for ages 2.5–90+ years.
Participants were asked to say the name of the object, person,
or action displayed in a picture by answering the examiner’s
question using a single-word response. Split-half reliability
ranged from good to excellent (.88–.97) across the age
ranges of the normative sample, and test–retest reliability
was strong (.94–.97). Age-based standard scores were used
in analyses. Standard scores are missing for three partici-
pants due to examiner error regarding basals and ceilings.

Leiter-3 (Roid et al., 2013)
The Leiter-3 is a standardized assessment of nonverbal

cognition normed for ages 3–75 years. It is administered
nonverbally such that the examiner uses only gestures and
facial expressions to prompt, and the examinee responds
via pointing or other nonverbal means. The Leiter-3 demon-
strates good internal consistency reliability across composite
scores (.94–.98). We administered the four cognitive subtests
(Figure Ground, Form Completion, Classification and
Analogies, and Sequential Order) that yield a nonverbal IQ
composite score, which was used in analyses.

EJT (Channell, Thurman, et al., 2014)
The EJT is a nonverbal measure of emotion knowl-

edge that assesses the participant’s ability to recognize other
children’s emotions (happiness, sadness, and fear) from
dynamic videos of their facial expressions and/or the social
context (e.g., a child dropping their ice cream cone). The
EJT was modeled after common child emotion knowledge
tasks used in the typical population but modified for use in
populations with intellectual disabilities such as DS who
have limited language processing abilities. The modifications
were to make the presentation of the stimuli nonverbal
(e.g., showing videos rather than telling vignettes) and to
provide a nonverbal response option. The EJT has been
validated in a sample of school-age youth with DS and a
sample of typically developing preschool-age children, with
good internal consistency reliability (i.e., .81–.87; Channell,
Thurman, et al., 2014).

Procedure. Short videos were presented to participants
on an iPad. Emotion cues varied across face-only, context-
only (facial expression digitally masked), and context-plus-
face conditions. The video sets were counterbalanced by
emotion cue condition (six videos per condition, expressing
happiness, sadness, or fear twice each).

After each video, the examiner paused and asked the
participant to verbally label, if possible, how the child felt
Downloaded from: https://pubs.asha.org Fernanda Dreux on 08/12/2020,
from choices presented by the examiner (happy, sad, or
scared) and to point to the schematic drawing representing
how the child felt. Because schematic faces were used as
the nonverbal response method, participants were required
to pass a screener to ensure they could reliably identify each
emotion. This involved pointing to the correct schematic
face in response to the examiner’s emotion label (e.g., Point
to the happy face) at least two out of three times with feed-
back. Four participants could not pass the screener and
thus were not administered the EJT.

Measure of emotion knowledge. Participants received
1 point for labeling and 1 point for pointing to the correct
emotion across the 18 trials. All participants in this sample
were able to provide verbal labels in addition to pointing
responses, so composite scores (i.e., the proportion correct
across response methods and emotion cue types) were used
in primary analyses. A fourth video condition was also
presented at the end of the EJT but not included in this
study’s analyses because it yields supplementary scores on
a different scale that do not factor into the emotion knowl-
edge composite.

Results
Aim 1

To examine the emergence of mental state language
use across the sample, the distribution of scores for both
mental state language density (i.e., the proportion of utter-
ances containing mental state language) and diversity (i.e.,
the number of different mental state terms used) was plot-
ted. See Table 1 for descriptive information. Six partici-
pants (16%) did not include any mental state language in
their narratives. On average, 9% of children’s utterances
contained mental state language, although scores were
highly variable (density score: M = 0.09, SD = 0.07). The
average diversity score was 4.03 words, again with high
variability (SD = 4.19). The most commonly used mental
state words were happy (emotion adjective), sad (emotion
adjective), see (perception), and cry (emotion verb). See
Appendix A for a list of the commonly used terms in par-
ticipant narratives.

Aim 2
To explore the characteristics associated with both

mental state language density and diversity measures,
cross-sectional developmental trajectories were examined
(Thomas et al., 2009). Using principles of linear regression,
trajectories of mental state language use (outcome vari-
ables: density and diversity) were plotted over each indepen-
dent variable (developmental markers: MLU, expressive
vocabulary, emotion knowledge, nonverbal cognition, age).
For each model, assumptions of normality, linearity, and
constant variance were checked and met. Potential outliers
were identified, and models were fit both with and without
them to evaluate their overall influence. Main results are
presented from models excluding the outliers, although re-
sults are also provided when outliers were included to show
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Table 1. Mental state language (MSL) and other key variables.

Variable Range M (SD)

MSL density (proportion of C-units containing MSL) .00–.24 .09 (.07)
MSL diversity (number of different mental state terms used) 0–17 4.03 (4.19)
Mean length of C-unit (MLU) in morphemes 1.18–8.17 3.47 (1.82)
EVT-2 standard scoresa 41–94 65.41 (13.03)
Leiter-3 nonverbal IQ 41–75 59.92 (8.87)
EJT emotion knowledge proportion scoresb .17–1.00 .78 (.20)

Note. MLU = mean length of utterance; EVT-2 = Expressive Vocabulary Test–Second Edition; Leiter-3 = Leiter International
Performance Scale–Third Edition; EJT = Emotion Judgment Test.
an = 34. bn = 33.
their influence. The models remained significant with or
without the outliers, with the exception of expressive vocab-
ulary predicting mental state language density scores, as
indicated below. All figures represent the final models ex-
cluding any outliers.

MLU
The model examining mental state language density

relative to MLU was significant, F(1, 33) = 27.31, p < .001,
R2 = .45, demonstrating a linear increase in the proportion
of C-units containing mental state language with increasing
MLU (i.e., expressive morphosyntax; β = .67). See Figure 1a
for a visual representation of this cross-sectional trajectory.
Two bivariate outliers were identified and determined to
significantly influence the model and thus were excluded from
the model reported (MLU β = .43, p = .01 when outliers
were included).

The model examining mental state language diversity
relative to MLU also was significant, F(1, 34) = 56.12,
p < .001, R2 = .62, demonstrating a linear increase in the
number of different mental state terms used with increasing
expressive morphosyntax (β = .79; see Figure 1b). In this
model, one bivariate outlier was determined to have undue
influence and thus was excluded from the model reported
(MLU β = .69, p < .001 when the outlier was included).

Additional exploratory analyses were conducted
using MLU from only the utterances that did not contain any
mental state language (MLU range: 1.18–8.04, M = 3.35,
SD = 1.74) to determine if MLU was still associated with
mental state language use during narration. The pattern
of findings was consistent with those from the original
MLU models—both models for density (p = .02, R2 = .15)
and diversity (p < .001, R2 = .58) relative to MLU from
utterances without mental state language were significant.

Expressive Vocabulary
The mental state language density model including

expressive vocabulary was significant, F(1, 31) = 7.27,
p = .01, R2 = .19, demonstrating a linear increase in the
proportion of C-units containing mental state language with
increased vocabulary knowledge (β = .44; see Figure 2a).
Again, one bivariate outlier was determined to have
undue influence and thus was excluded from the model
766 American Journal of Speech-Language Pathology • Vol. 29 • 760–
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reported. This model was not significant when the outlier
was included (Expressive Vocabulary β = .26, p = .14).

The mental state language diversity model with ex-
pressive vocabulary also was significant, F(1, 31) = 16.04,
p < .001, R2 = .34, demonstrating a linear increase in the
number of different mental state terms used with increased
vocabulary knowledge (β = .58; see Figure 2b). One bi-
variate outlier was excluded from the model, and the pattern
of results remained the same (Expressive Vocabulary β = .45,
p = .01 when the outlier was included).

Emotion Knowledge
For mental state language density, the model including

emotion knowledge was not significant, F(1, 31) = 1.88,
p = .18, R2 = .06. However, the model was significant for
mental state language diversity, F(1, 31) = 6.09, p = .02,
R2 = .16, indicating a linear increase in the number of differ-
ent mental state terms used with increasing emotion knowl-
edge (β = .41; see Figure 3).

Nonverbal Cognition
The model examining mental state language density

relative to nonverbal cognitive IQ was not significant,
F(1, 35) = 0.65, p = .43, R2 = .02. The model examining
mental state language diversity across nonverbal cognition
also was not significant, F(1, 35) = 0.11, p = .75, R2 = .003.

Age
Neither model examining mental state language use

across age was significant—density: F(1, 35) = 0.03, p = .86,
R2 = .001; diversity: F(1, 35) = 1.73, p = .20, R2 = .05.
Discussion
This study contributes to the literature on mental

state language in DS in two major ways with strong clinical
implications for assessment and intervention. First, by using
a more exhaustive coding scheme (i.e., counting every use
of a mental state term), this investigation provides a detailed
characterization of mental state language density and di-
versity during narrative storytelling in school-age children
with DS. This expands upon the more simplistic metrics
of mental state language use during narration from previous
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Figure 1. Mental state language (a) density and (b) diversity relative to mean length of C-unit (MLU).
studies (e.g., categorical estimate of poor-to-proficient
mental state use, counting only mental state verbs; Finestack
et al., 2012; Keller-Bell & Abbeduto, 2007). This more ex-
pansive measure of mental state language has important
implications for assessment, as it provides a more compre-
hensive measure of spontaneous mental state language use
in this population. A more comprehensive measure will
enable clinicians to identify the types of mental state refer-
ences a child is and is not using, guiding treatment planning.
Second, this was the first study to focus specifically on
middle childhood (i.e., 6–11 years old) in DS, at the ages
in which narrative storytelling in general is expected to
develop, rather than broadly mixing adolescents and adults
as in previous research.
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Results indicated that some children (16%) did not
include any mental state language in their narratives. Others
included some mental state language that varied from 2%
to 24% of total story utterances. Thus, the emergence of
mental state language use during narration was represented
in this study’s sample of 6- to 11-year-olds with DS. These
data provide a foundation for understanding how mental
state language use emerges during narrative storytelling in
this population. Specifically, the data suggest that, although
mental state language is developing during middle child-
hood in DS, this comes at later ages than in typical devel-
opment. Thus, mental state language use during narration
is delayed in DS. Because it is delayed, clinicians working
with children who have DS should assess use of mental
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Figure 2. Mental state language (a) density and (b) diversity relative to expressive vocabulary. EVT-2 = Expressive
Vocabulary Test–Second Edition.
state vocabulary and consider interventions that support its
development.

There was a wide range of mental state language devel-
opment represented across the sample. The next step, there-
fore, was to determine which factors explained the variability
observed in mental state language use in order to identify
related skills that may be targeted in future interventions to
support mental state language development in DS. This was
accomplished by addressing the second aim—to map mental
state language use relative to key developmental markers
and aspects of the DS phenotype. Cross-sectional trajectory
analyses were conducted to examine mental state language
use relative to structural expressive language (vocabulary
768 American Journal of Speech-Language Pathology • Vol. 29 • 760–
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and morphosyntax), emotion knowledge (a foundational
social–emotional skill), nonverbal cognition (IQ), and age.

Interestingly, in the current study’s sample, mental
state language use did not increase with age or nonverbal
IQ. This is noteworthy because age serves as a proxy for
life experiences (such as general experience with social inter-
action) and is often a significant factor in skill development
beyond the cognitive delay associated with intellectual
disability in populations like DS. Because mental state
language does not appear to increase with age in school-
age children with DS, the notion that this skill is simply
delayed—developing more slowly but on par for develop-
mental expectations—is not a likely explanation. The fact
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Figure 3. Mental state language diversity relative to emotion knowledge.
that nonverbal IQ, a metric of general developmental delay,
also was not significantly associated with mental state lan-
guage use further supports this conclusion. One hypothesis
based on the available evidence is that skills in specific
domains (i.e., structural language—vocabulary and morpho-
syntax; social–emotional abilities—emotion knowledge) are
relevant to mental state language use and thus important
to focus on to promote mental state and narrative language
in DS. Future research should explore this possibility.

The current study’s analyses also revealed that density
of mental state language (i.e., the proportion of utterances
containing any mental state language) significantly increased
with expressive vocabulary and morphosyntax (MLU),
suggesting that the frequency of mental state language use
develops in line with general vocabulary learning and
morphosyntactic growth. This is important because expres-
sive language, especially morphosyntax, is a relative weak-
ness in the DS phenotype (Grieco et al., 2015; McDuffie
et al., 2017). Thus, this aspect of the phenotype may also
be limiting the opportunities to use mental state references
during narration. Likewise, improving morphosyntactic
abilities may also result in additional opportunities for chil-
dren with DS to use mental state vocabulary once they
acquire it.

The participants with DS in the current study also
used a variety of mental state terms in their narratives,
ranging from 0 to 17. Similar to the density outcome mea-
sure, mental state language diversity (i.e., the number of
different mental state vocabulary words used) also was signifi-
cantly associated with growth in expressive vocabulary and
morphosyntax across the sample. That is, the variety of terms
used to reference others’ mental states is related to both
general vocabulary and morphosyntax in DS. Additionally,
emotion knowledge was associated with increased diversity
Downloaded from: https://pubs.asha.org Fernanda Dreux on 08/12/2020,
of mental state language. That is, children with more
developed emotion knowledge abilities also used a wider
vocabulary of mental state language in their narratives.
Again, neither nonverbal cognition nor age showed a signifi-
cant relationship with mental state language diversity.

Assessment and Intervention: Clinical Implications
and Future Research

From these findings, both structural language and
nonverbal emotion knowledge represent developmental
domains important to aspects of mental state language use
in DS. Expressive vocabulary was measured by a separate
standardized assessment and still showed a strong positive
relationship with mental state language density and diversity
during narration, strengthening interpretation of the find-
ings. Morphosyntax was measured by MLU within the
context of the narrative language sample and thus, perhaps
not surprisingly, showed the strongest association with
mental state language use. Although the strength of this
finding may be due, in part, to the fact that MLU and
mental state language were derived from the same language
sampling context, the magnitude of their associations (45%
and 62% variance explained in the two models) suggest an
important relationship. Moreover, the analysis of MLU
from utterances that did not contain any mental state lan-
guage also supports the importance of this relationship.
That is, these findings are not simply an effect of the length
(proxy for complexity) of the story utterances that include
mental state language.

This finding is consistent with Ashby et al.’s (2017)
findings that inferential language use (mental state and other
references to nonliteral aspects of a story that require infer-
encing, such as character motivations, actions, or dialogue)
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by 10- to 16-year-olds with DS was no longer delayed relative
to cognition-matched typically developing controls after
accounting for differences in MLU. However, Ashby et al.’s
study also measured MLU from the same narrative lan-
guage sampling context as inferential language. Future work,
therefore, should expand on these findings by examining
the relation of mental state language and morphosyntax
assessed in different contexts (e.g., conversational language
sample, standardized assessment). Such research will pro-
vide additional insight into the relationship between morpho-
syntax and mental state language use in DS and should
lead to better specification of appropriate targets for lan-
guage interventions in this population. These findings also
indicate that language-based interventions designed to in-
crease expressive language use (e.g., MLU) may mutually
benefit mental state language use in this population.

Research into individual differences in mental state
language use among typically developing children points to
several important developmental domains, especially cog-
nition, structural language (Carpendale & Lewis, 2006;
Symons, 2004), and social–emotional development (e.g., Ensor
& Hughes, 2008; Grazzani & Ornaghi, 2011; Harris et al.,
2005; Ruffman et al., 2003). The current study’s results
provide preliminary evidence for structural language (both
expressive vocabulary and morphosyntax) and to some
extent social–emotional abilities (represented by the founda-
tional skill of emotion knowledge) as factors important to
mental state language development in DS. Furthermore, the
nonverbal nature of the measure used to assess emotion
knowledge still showed a significant relationship to mental
state language diversity. This finding reveals that the rela-
tionship is not merely an artifact of language-based abilities
but instead is indicative of the importance of broader social–
emotional development for children with DS.

The nonverbal nature of the emotion knowledge
measure does not, however, preclude a role of language. In
particular, at least in typical development, the use of emo-
tional language facilitates emotion knowledge and vice versa
(e.g., Bretherton et al., 1986; Grazzani & Ornaghi, 2011;
Ruffman et al., 2003). Emotion words were the mental state
terms used most often by children with DS in the current
study, fitting with the idea that emotion knowledge is impor-
tant to mental state language development in this population
as well. Future work, therefore, should untangle this rela-
tionship in order to determine if and how training in emo-
tion recognition, for example, may facilitate emotional state
and broader mental state language use for children with
DS. This is especially important because emotion knowledge
is considered a relative strength in DS, at least relative to
weaknesses in expressive language and morphosyntax. Thus,
it represents a tractable skill that could be leveraged in
intervention to promote language and narrative development.

One potential method for teaching children with DS
about emotions and increasing opportunities to talk about
emotions is an emotion communication intervention devel-
oped by Na and Wilkinson (2018). Most recently, Na
et al. (2018) have demonstrated initial effectiveness of this
intervention in increasing parent–child discussions of
770 American Journal of Speech-Language Pathology • Vol. 29 • 760–
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emotions during shared storybook reading with school-age
children who have DS. The intervention used aided AAC
to provide opportunities to talk about storybook characters’
emotions. The intervention also trained parents to ask
open-ended questions to elicit more talk about emotions.
Both parent and child talk about emotions increased as a
result, showing promise in this approach to increasing
emotion-based communication in children with DS with
limited spoken language abilities. The current study’s find-
ings of limited mental state language use by school-age
children with DS who are verbal and able to engage in narra-
tive storytelling suggest that a similar approach may need
to be applied more broadly to children with DS with and
without aided AAC. Furthermore, the current study’s find-
ings of the role of nonverbal emotion knowledge in chil-
dren’s mental state language development support the
principles of Na and Wilkinson’s intervention to combine
emotion knowledge and language in a narrative language
intervention framework for individuals with DS.

Beyond Na and Wilkinson’s (2018) AAC-based inter-
vention targeting emotion communication, there is currently
no empirical evidence on language-based interventions
targeting broader talk about mental states (i.e., talk about
cognitions, desires, etc., in addition to emotions) in individ-
uals with DS or other intellectual disabilities. However,
it is possible that Na and Wilkinson’s intervention could
be expanded to include communication about other mental
states beyond emotions. One particularly advantageous
feature of this intervention is that it is designed for children
with limited spoken language skills. Thus, it could poten-
tially be applied to even younger children with DS with
more limited spoken language to boost their emotion knowl-
edge and mental state vocabulary earlier in life, before the
delays in mental state language use become prominent in
the school-age years.

Limitations and Future Directions
This first in-depth characterization of mental state

language use by school-age children with DS provides an
important next step for understanding mental state and
narrative language development in this population. Future
work should assess mental state language in DS relative to
other populations. For example, direct comparisons to typi-
cally developing children matched by developmental level
would contextualize the degree of delay experienced in DS.
Additionally, comparisons to individuals with intellectual
disability of other etiologies would confirm whether the
observed pattern of mental state language development is
specific to DS or characteristic of those with intellectual
disability more broadly. Based on the preliminary evidence
provided by this study, one would expect that mental state
language use in DS is not a characteristic of intellectual
disability more broadly because nonverbal cognition was
not significantly associated with its use. Instead, factors
more specific to the DS phenotype (e.g., low MLU relative
to nonverbal cognition) were identified as important to
mental state language development. Thus, the skills identified
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by this study provide guidance into which skills future work
should consider when determining their impact on mental
state language use (and vice versa) in children with DS.

Another limitation to the current study is that mental
state language was only assessed using a narrative language
sampling procedure. This procedure, designed to prompt
story-related talk yet minimize scaffolding, serves a metric
of spontaneous mental state language use. Thus, it is un-
known whether children with DS may show increased use
of mental state language when prompted by open-ended
questions (e.g., questions prompting inferential language;
see Tompkins et al., 2013; van Kleeck, 2008). Future research
should consider alternative sampling procedures aimed at
prompting for mental state language to determine whether
this is an effective strategy. Participants’ comprehension of
others’ mental states within the narrative is also unknown.
Future research, therefore, should also consider asking
comprehension questions about the story characters and their
mental states after administering the narrative task. Based
on the known difficulties with syntactic comprehension and
verbal working memory in individuals with DS (Abbeduto
et al., 2007; Grieco et al., 2015; McDuffie et al., 2017), care
should be taken to simplify such questions as much as
possible.

The intelligibility of children’s utterances may have
affected the measure of mental state language in this study.
Across the sample, 15% of children’s utterances contained
some unintelligible speech, and it is possible that mental
state language was included in some of these unintelligible
segments. As discussed previously, future research should
consider assessing communication of mental states during
narrative storytelling across modalities (e.g., speech and
aided AAC). Other methodological limitations included the
difficult nature of administering assessments to a population
of children who may have problems with inattention, chal-
lenging behaviors, and limited speech intelligibility. These
factors could impact children’s ability to perform (i.e., demon-
strate their abilities) within the context of a testing session,
and they could also lead to an increased likelihood of the
examiner deviating from the protocol. For this reason, the
author (principal investigator) was present during all testing
sessions and made decisions regarding when to exclude an
individual’s data due to examiner error. However, judgment
calls were still required. Additionally, the experimental
nature of the mental state language coding scheme and
training procedures for the coders is another study limitation.
Thus, replication of the current study using the same meth-
odological and coding procedures is highly recommended.

Finally, because the current study only tested correla-
tional associations through a cross-sectional design, causality
has not been established. Future research should include
longitudinal designs that can provide causal evidence, further
illuminating how mental state language use emerges and
develops over time in this population. A more thorough
understanding of the developmental course of mental state
language use in DS would provide insight into when mental
state language intervention would be most beneficial for
children with DS.
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Conclusions
Results from this study suggest that mental state lan-

guage use is delayed in children with DS and is still quite
limited during the school-age years. Thus, mental state lan-
guage and related skills (e.g., emotion knowledge, expressive
vocabulary and morphosyntax) should be assessed and, as
needed, targeted within language-based interventions in this
population. Results also suggest that age is not a major factor
in determining the timing of intervention to support mental
state language use in DS, at least during middle childhood.
Similarly, IQ is not a significant factor. Instead, other factors,
such as level of expressive language, play a more central
role. In terms of treatment targets, based on this study’s
findings, interventions designed to promote expressive vocab-
ulary, morphosyntax, and emotion knowledge may be partic-
ularly effective. Early interventions could benefit from focusing
specifically on emotion knowledge and communication about
emotions, even before children with DS have acquired the
language to talk about mental states (e.g., using AAC to pro-
vide opportunities to communicate about emotions and their
causes and consequences; Na & Wilkinson, 2018).

Future longitudinal research focusing on the relative
contributions of structural language (using additional mea-
sures of morphosyntax) and emotion knowledge over time
will further clarify their roles in mental state language devel-
opment. Specifying which skills influence mental state lan-
guage use across development in individuals with DS will
guide intervention efforts by identifying which skills to
target and when to target them. Ultimately, the goal is to
enhance mental state and narrative language and promote
social communicative development in this population.

This study also highlights how narrative storytelling
provides a fruitful context for assessing mental state lan-
guage use in this population. An advantage to using narra-
tive language sampling to assess mental state language is
that it circumvents the issues associated with traditional
standardized language tests in populations with intellec-
tual disabilities (e.g., floor effects, lack of authenticity;
Channell et al., 2018). Fictional narrative is a particularly
useful context because it provides the opportunity to talk
about others’ mental states, whereas personal narratives may
be more limited to discussing one’s own mental states.
Finally, narrative storytelling may also serve as a useful
framework for teaching mental state language use in DS,
particularly with tools such as wordless picture books that
provide visual supports to decrease cognitive and linguistic
burden. Future research is needed to explore this possibility.
Future work should also consider other communication
contexts for mental state language use as well as environ-
mental influences (e.g., parent–child interactions; Na &
Wilkinson, 2018; Nelson et al., 2018) in order to identify
multiple potential routes for intervention.
Acknowledgments
Funding was provided by the National Institutes of Health

through Grant R03HD083596 (PI: Channell). I would like to
Channell: Mental State Language in Down Syndrome 771

 Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions 



express my gratitude first to the families who participated in this
research and to the many regional Down syndrome community
groups who supported recruitment efforts and provided data
collection space. I thank National Institutes of Health’s DS-Connect
and the University of Alabama’s Intellectual Disabilities Participant
Registry for supporting recruitment efforts. I also thank the numerous
students and staff who assisted with this project, including Emily
Stratton, who led recruitment efforts, and Shealyn Ashby, Lauren
Siragusa, Caitlyn Boni, and Adrianne Howe, who served as examiners.
Finally, I thank my Co-Investigator, Leonard Abbeduto, for his
research guidance and Danielle Harvey for her guidance on data
analysis for this project at the University of California–Davis
MIND Institute (supported by National Institutes of Health Grant
U54HD079125; PI: Abbeduto).
References
Abbeduto, L., Benson, G., Short, K., & Dolish, J. (1995). Effects

of sampling context on the expressive language of children and
adolescents with mental retardation. Mental Retardation, 33(5),
279–288.

Abbeduto, L., Warren, S. F., & Conners, F. A. (2007). Language
development in Down syndrome: From the prelinguistic period
to the acquisition of literacy. Mental Retardation and Develop-
mental Disabilities Research Reviews, 13(3), 247–261. https://doi.
org/10.1002/mrdd.20158

Ashby, S. A., Channell, M. M., & Abbeduto, L. (2017). Inferential
language use by youth with Down syndrome during narration.
Research in Developmental Disabilities, 71, 98–108. https://doi.
org/10.1016/j.ridd.2017.10.002

Bartsch, K., & Wellman, H. M. (1995). Children talk about the mind.
Oxford University Press.

Bassett, H. H., Denham, S., Mincic, M., & Gralig, K. (2012). The
structure of preschoolers’ emotion knowledge: Model equiva-
lence and validity using a structural equation modeling approach.
Early Education and Development, 23(3), 259–279. https://doi.
org/10.1080/10409289.2012.630825

Beeghly, M., & Cicchetti, D. (1997). Talking about self and other:
Emergence of an internal state lexicon in young children
with Down syndrome. Development and Psychopathology, 9(4),
729–748. https://doi.org/10.1017/S0954579497001417

Berman, R. A. (1995). Narrative competence and storytelling per-
formance: How children tell stories in different contexts. Journal
of Narrative and Life History, 5(4), 285–313. https://doi.org/
10.1075/jnlh.5.4.01nar

Boudreau, D. M., & Chapman, R. S. (2000). The relationship between
event representation and linguistic skill in narratives of children
and adolescents with Down syndrome. Journal of Speech, Lan-
guage, and Hearing Research, 43(5), 1146–1159. https://doi.org/
10.1044/jslhr.4305.1146

Bretherton, I., & Beeghly, M. (1982). Talking about internal states:
The acquisition of an explicit theory of mind. Developmental
Psychology, 18(6), 906–921. https://doi.org/10.1037/0012-1649.
18.6.906

Bretherton, I., Fritz, J., Zahn-Waxler, C., & Ridgeway, D. (1986).
Learning to talk about emotions: A functionalist perspective. Child
Development, 57(3), 529–548. https://doi.org/10.2307/1130334

Carpendale, J., & Lewis, C. (2006). How children develop social
understanding. Blackwell.

Carvajal, F., Fernández-Alcaraz, C., Rueda, M., & Sarrión, L.
(2012). Processing of facial expressions of emotions by adults
with Down syndrome and moderate intellectual disability.
Research in Developmental Disabilities, 33(3), 783–790. https://
doi.org/10.1016/j.ridd.2011.12.004
772 American Journal of Speech-Language Pathology • Vol. 29 • 760–

Downloaded from: https://pubs.asha.org Fernanda Dreux on 08/12/2020,
Cebula, K. R., Moore, D. G., & Wishart, J. G. (2010). Social
cognition in children with Down’s syndrome: Challenges to
research and theory building. Journal of Intellectual Disability
Research, 54(2), 113–134. https://doi.org/10.1111/j.1365-2788.
2009.01215.x

Cebula, K. R., Wishart, J. G., Willis, D. S., & Pitcairn, T. (2017).
Emotion recognition in children with Down syndrome: Influ-
ence of emotion label and expression intensity. American
Journal on Intellectual and Developmental Disabilities, 122(2),
138–155. https://doi.org/10.1352/1944-7558-122.2.138

Channell, M. M., Conners, F. A., & Barth, J. M. (2014). Emotion
knowledge in children and adolescents with Down syndrome:
A new methodological approach. American Journal on Intellec-
tual and Developmental Disabilities, 119(5), 405–421. https://
doi.org/10.1352/1944-7558-119.5.405

Channell, M. M., Loveall, S. J., Conners, F. A., Harvey, D. J., &
Abbeduto, L. (2018). Narrative language sampling in typical
development: Implications for clinical trials. American Journal
of Speech-Language Pathology, 27(1), 123–135. https://doi.org/
10.1044/2017_AJSLP-17-0046

Channell, M. M., McDuffie, A. S., Bullard, L. M., & Abbeduto, L.
(2015). Narrative language competence in children and adoles-
cents with Down syndrome. Frontiers in Behavioral Neuro-
science, 9, 283–293. https://doi.org/10.3389/fnbeh.2015.00283

Channell, M. M., Thurman, A. J., Kover, S. A., & Abbeduto, L.
(2014). Patterns of change in nonverbal cognition in adolescents
with Down syndrome. Research in Developmental Disabilities,
35(11), 2933–2941. https://doi.org/10.1016/j.ridd.2014.07.014

Chapman, R. S., & Hesketh, L. J. (2000). Behavioral phenotype
of individuals with Down syndrome. Mental Retardation and
Developmental Disabilities Research Reviews, 6(2), 84–95. https://
doi.org/10.1002/1098-2779(2000)6:2<84::AID-MRDD2>3.0.
CO;2-P

Chapman, R. S., Seung, H.-K., Schwartz, S. E., & Kay-Raining Bird,
E. (1998). Language skills of children and adolescents with Down
syndrome: II. Production deficits. Journal of Speech, Language,
and Hearing Research, 41(4), 861–873. https://doi.org/10.1044/
jslhr.4104.861

Denham, S. A., Blair, K. A., DeMulder, E., Levitas, J., Sawyer, K.,
Auerbach-Major, S., & Queenan, P. (2003). Preschool emo-
tional competence: Pathway to social competence? Child Develop-
ment, 74(1), 238–256. https://doi.org/10.1111/1467-8624.00533

Ensor, R., & Hughes, C. (2008). Content or connectedness?
Mother–child talk and early social understanding. Child Develop-
ment, 79(1), 201–216. https://doi.org/10.1111/j.1467-8624.2007.
01120.x

Fidler, D. J. (2006). The emergence of a syndrome-specific person-
ality profile in young children with Down syndrome. Down
Syndrome Research and Practice, 10(2), 53–60. https://doi.org/
10.3104/reprints.305

Fidler, D. J., Most, D. E., Booth-LaForce, C., & Kelly, J. F. (2008).
Emerging social strengths in young children with Down syn-
drome. Infants and Young Children, 21(3), 207–220. https://doi.
org/10.1097/01.IYC.0000324550.39446.1f

Finestack, L. H., & Abbeduto, L. (2010). Expressive language pro-
files of verbally expressive adolescents and young adults with
Down syndrome or fragile X syndrome. Journal of Speech,
Language, and Hearing Research, 53(5), 1334–1348. https://
doi.org/10.1044/1092-4388(2010/09-0125)

Finestack, L. H., O’Brien, K. H., Hyppa-Martin, J., & Lyrek, K. A.
(2017). The evaluation of a personal narrative language inter-
vention for school-age children with Down syndrome. American
Journal on Intellectual and Developmental Disabilities, 122(4),
310–332. https://doi.org/10.1352/1944-7558-122.4.310
775 • May 2020

 Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions 

https://doi.org/10.1002/mrdd.20158
https://doi.org/10.1002/mrdd.20158
https://doi.org/10.1016/j.ridd.2017.10.002
https://doi.org/10.1016/j.ridd.2017.10.002
https://doi.org/10.1080/10409289.2012.630825
https://doi.org/10.1080/10409289.2012.630825
https://doi.org/10.1017/S0954579497001417
https://doi.org/10.1075/jnlh.5.4.01nar
https://doi.org/10.1075/jnlh.5.4.01nar
https://doi.org/10.1044/jslhr.4305.1146
https://doi.org/10.1044/jslhr.4305.1146
https://doi.org/10.1037/0012-1649.18.6.906
https://doi.org/10.1037/0012-1649.18.6.906
https://doi.org/10.2307/1130334
https://doi.org/10.1016/j.ridd.2011.12.004
https://doi.org/10.1016/j.ridd.2011.12.004
https://doi.org/10.1111/j.1365-2788.2009.01215.x
https://doi.org/10.1111/j.1365-2788.2009.01215.x
https://doi.org/10.1352/1944-7558-122.2.138
https://doi.org/10.1352/1944-7558-119.5.405
https://doi.org/10.1352/1944-7558-119.5.405
https://doi.org/10.1044/2017_AJSLP-17-0046
https://doi.org/10.1044/2017_AJSLP-17-0046
https://doi.org/10.3389/fnbeh.2015.00283
https://doi.org/10.1016/j.ridd.2014.07.014
https://doi.org/10.1002/1098-2779(2000)6:2%3c84::AID-MRDD2%3e3.0.CO;2-P
https://doi.org/10.1002/1098-2779(2000)6:2%3c84::AID-MRDD2%3e3.0.CO;2-P
https://doi.org/10.1002/1098-2779(2000)6:2%3c84::AID-MRDD2%3e3.0.CO;2-P
https://doi.org/10.1044/jslhr.4104.861
https://doi.org/10.1044/jslhr.4104.861
https://doi.org/10.1111/1467-8624.00533
https://doi.org/10.1111/j.1467-8624.2007.01120.x
https://doi.org/10.1111/j.1467-8624.2007.01120.x
https://doi.org/10.3104/reprints.305
https://doi.org/10.3104/reprints.305
https://doi.org/10.1097/01.IYC.0000324550.39446.1f
https://doi.org/10.1097/01.IYC.0000324550.39446.1f
https://doi.org/10.1044/1092-4388(2010/09-0125)
https://doi.org/10.1044/1092-4388(2010/09-0125)
https://doi.org/10.1352/1944-7558-122.4.310


Finestack, L. H., Palmer, M., & Abbeduto, L. (2012). Macrostruc-
tural narrative language of adolescents and young adults with
Down syndrome or fragile X syndrome. American Journal
of Speech-Language Pathology, 21(1), 29–46. https://doi.org/
10.1044/1058-0360(2011/10-0095)

Grazzani, I., & Ornaghi, V. (2011). Emotional state talk and emo-
tion understanding: A training study with preschool children.
Journal of Child Language, 38(5), 1124–1139. https://doi.org/
10.1017/S0305000910000772

Grieco, J., Pulsifer, M., Seligsohn, K., Skotko, B., & Schwartz, A.
(2015). Down syndrome: Cognitive and behavioral functioning
across the lifespan. American Journal of Medical Genetics Part C:
Seminars in Medical Genetics, 169(2), 135–149. https://doi.org/
10.1002/ajmg.c.31439

Hahn, L. J. (2016). Chapter Four–Joint attention and early social
developmental cascades in neurogenetic disorders. International
Review of Research in Developmental Disabilities, 51, 123–152.
https://doi.org/10.1016/bs.irrdd.2016.08.002

Harris, P. L., de Rosnay, M., & Pons, F. (2005). Language and
children’s understanding of mental states. Current Directions
in Psychological Science, 14(2), 69–73. https://doi.org/10.1111/
j.0963-7214.2005.00337.x

Hippolyte, L., Barisnikov, K., Van der Linden, M., & Detraux, J.-J.
(2009). From facial emotional recognition abilities to emo-
tional attribution: A study in Down syndrome. Research in
Developmental Disabilities, 30(5), 1007–1022. https://doi.org/
10.1016/j.ridd.2009.02.004

Hoff, E. (2014). Language development (5th ed.). Wadsworth.
Hogan-Brown, A. L., Losh, M., Martin, G. E., & Mueffelmann,

D. J. (2013). An investigation of narrative ability in boys with
autism and fragile X syndrome. American Journal on Intellec-
tual and Developmental Disabilities, 118(2), 77–94. https://doi.
org/10.1352/1944-7558-118.2.77

Hughes, C., & Dunn, J. (1998). Understanding mind and emotion:
Longitudinal associations with mental-state talk between young
friends. Developmental Psychology, 34(5), 1026–1037. https://
doi.org/10.1037/0012-1649.34.5.1026

Karmiloff-Smith, A., Al-Janabi, T., D’Souza, H., Groet, J., Massand,
E., Mok, K., Startin, C., Fisher, E., Hardy, J., Nizetic, D.,
Tybulewicz, V., & Strydom, A. (2016). The importance of under-
standing individual differences in Down syndrome. F1000Re-
search, 5(F1000 Faculty Rev), 389. https://doi.org/10.12688/
f1000research.7506.1

Keller-Bell, Y. D., & Abbeduto, L. (2007). Narrative development
in adolescents and young adults with fragile X syndrome.
American Journal on Mental Retardation, 112(4), 289–299. https://
doi.org/10.1352/0895-8017(2007)112[289:NDIAAY]2.0.CO;2

Kover, S. T., & Abbeduto, L. (2010). Expressive language in male
adolescents with fragile X syndrome with and without comorbid
autism. Journal of Intellectual Disability Research, 54(3),
246–265. https://doi.org/10.1111/j.1365-2788.2010.01255.x

Kover, S. T., McDuffie, A., Abbeduto, L., & Brown, W. T. (2012).
Effects of sampling context on spontaneous expressive language
in males with fragile X syndrome or Down syndrome. Journal
of Speech, Language, and Hearing Research, 55(4), 1022–1038.
https://doi.org/10.1044/1092-4388(2011/11-0075)

LaBounty, J., Wellman, H. M., Olson, S., Lagattuta, K., & Liu,
D. (2008). Mothers’ and fathers’ use of internal state talk with
their young children. Social Development, 17(4), 757–775. https://
doi.org/10.1111/j.1467-9507.2007.00450.x

Loban, W. (1976). Language development: Kindergarten through
grade twelve. National Council of Teachers of English.

Mayer, M. (1973). Frog on his own. Dial Books.
Mayer, M. (1974). Frog goes to dinner. Dial Books.
Downloaded from: https://pubs.asha.org Fernanda Dreux on 08/12/2020,
McCabe, A., & Peterson, C. (1991). Developing narrative structure.
Erlbaum.

McDuffie, A., Thurman, A. J., Channell, M. M., & Abbeduto, L.
(2017). Language disorders in children with intellectual disability
of genetic origin. In R. Schwartz (Ed.), Handbook of child
language disorders (2nd ed., pp. 52–81). Taylor & Francis. https://
doi.org/10.4324/9781315283531-2

Miles, S., & Chapman, R. S. (2002). Narrative content as described
by individuals with Down syndrome and typically developing
children. Journal of Speech, Language, and Hearing Research,
45(1), 175–189. https://doi.org/10.1044/1092-4388(2002/013)

Miller, J. (1999). Profiles of language development in children with
Down syndrome. In J. Miller, M. Leddy, & L. Leavitt (Eds.),
Improving the communication of people with Down syndrome
(pp. 11–40). Brookes.

Miller, J., & Iglesias, A. (2012). Systematic Analysis of Language
Transcripts (SALT), Research Version 2012 [Computer software].
SALT Software.

Moore, C., Furrow, D., Chiasson, L., & Patriquin, M. (1994).
Developmental relationships between production and compre-
hension of mental terms. First Language, 14(42–43), 1–17.
https://doi.org/10.1177/014272379401404201

Na, J. Y., & Wilkinson, K. M. (2018). Communication about
emotions during storybook reading: Effects of an instruction
programme for children with Down syndrome. International
Journal of Speech-Language Pathology, 20(7), 745–755. https://
doi.org/10.1080/17549507.2017.1356376

Na, J. Y., Wilkinson, K., & Liang, J. (2018). Early Development
of Emotional Competence (EDEC) assessment tool for chil-
dren with complex communication needs: Development and
evidence. American Journal of Speech-Language Pathology,
27(1), 24–36. https://doi.org/10.1044/2017_AJSLP-16-0058

Nelson, S., McDuffie, A., Banasik, A., Feigles, R. T., Thurman, A. J.,
& Abbeduto, L. (2018). Inferential language use by school-aged
boys with fragile X syndrome: Effects of a parent-imple-
mented spoken language intervention. Journal of Communica-
tion Disorders, 72, 64–76. https://doi.org/10.1016/j.jcomdis.
2018.02.007

Pochon, R., & Declercq, C. (2013). Emotion recognition by children
with Down syndrome: A longitudinal study. Journal of Intel-
lectual and Developmental Disability, 38(4), 332–343. https://
doi.org/10.3109/13668250.2013.826346

Pons, F., Lawson, J., Harris, P. L., & De Rosnay, M. (2003). Indi-
vidual differences in children’s emotion understanding: Effects
of age and language. Scandinavian Journal of Psychology,
44(4), 347–353. https://doi.org/10.1111/1467-9450.00354

Presson, A. P., Partyka, G., Jensen, K. M., Devine, O. J., Rasmussen,
S. A., McCabe, L. L., & McCabe, E. R. B. (2013). Current
estimate of Down syndrome population prevalence in the
United States. The Journal of Pediatrics, 163(4), 1163–1168.
https://doi.org/10.1016/j.jpeds.2013.06.013

Reilly, J., Klima, E. S., & Bellugi, U. (1990). Once more with
feeling: Affect and language in atypical populations. Development
and Psychopathology, 2(4), 367–391. https://doi.org/10.1017/
S0954579400005782

Roid, G. H., Miller, L. J., Pomplun, M., & Koch, C. (2013). Leiter
International Performance Scale–Third Edition. Stoelting.

Ruffman, T., Slade, L., Rowlandson, K., Rumsey, C., & Garnham,
A. (2003). How language relates to belief, desire, and emotion
understanding. Cognitive Development, 18(2), 139–158. https://
doi.org/10.1016/S0885-2014(03)00002-9

Schalock, R. L., Borthwick-Duffy, S. A., Bradley, V. J., Buntinx,
W. H. E., Coulter, D. L., Craig, E. M., Gomez, S. C., Lachapelle,
Y., Luckasson, R., Reeve, A., Shogren, K. A., Snell, M. E.,
Channell: Mental State Language in Down Syndrome 773

 Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions 

https://doi.org/10.1044/1058-0360(2011/10-0095)
https://doi.org/10.1044/1058-0360(2011/10-0095)
https://doi.org/10.1017/S0305000910000772
https://doi.org/10.1017/S0305000910000772
https://doi.org/10.1002/ajmg.c.31439
https://doi.org/10.1002/ajmg.c.31439
https://doi.org/10.1016/bs.irrdd.2016.08.002
https://doi.org/10.1111%2Fj.0963-7214.2005.00337.x
https://doi.org/10.1111%2Fj.0963-7214.2005.00337.x
https://doi.org/10.1016/j.ridd.2009.02.004
https://doi.org/10.1016/j.ridd.2009.02.004
https://doi.org/10.1352/1944-7558-118.2.77
https://doi.org/10.1352/1944-7558-118.2.77
https://doi.org/10.1037/0012-1649.34.5.1026
https://doi.org/10.1037/0012-1649.34.5.1026
https://doi.org/10.12688/f1000research.7506.1
https://doi.org/10.12688/f1000research.7506.1
https://doi.org/10.1352/0895-8017(2007)112%5b289:NDIAAY%5d2.0.CO;2
https://doi.org/10.1352/0895-8017(2007)112%5b289:NDIAAY%5d2.0.CO;2
https://doi.org/10.1111/j.1365-2788.2010.01255.x
https://doi.org/10.1044/1092-4388(2011/11-0075)
https://doi.org/10.1111/j.1467-9507.2007.00450.x
https://doi.org/10.1111/j.1467-9507.2007.00450.x
https://doi.org/10.4324/9781315283531-2
https://doi.org/10.4324/9781315283531-2
https://doi.org/10.1044/1092-4388(2002/013)
https://doi.org/10.1177%2F014272379401404201
https://doi.org/10.1080/17549507.2017.1356376
https://doi.org/10.1080/17549507.2017.1356376
https://doi.org/10.1044/2017_AJSLP-16-0058
https://doi.org/10.1016/j.jcomdis.2018.02.007
https://doi.org/10.1016/j.jcomdis.2018.02.007
https://doi.org/10.3109/13668250.2013.826346
https://doi.org/10.3109/13668250.2013.826346
https://doi.org/10.1111/1467-9450.00354
https://doi.org/10.1016/j.jpeds.2013.06.013
https://doi.org/10.1017/S0954579400005782
https://doi.org/10.1017/S0954579400005782
https://doi.org/10.1016/S0885-2014(03)00002-9
https://doi.org/10.1016/S0885-2014(03)00002-9


Spreat, S., Tassé, M. J., Thompson, J. R., Verdugo-Alonso, M. A.,
Wehmeyer, M. L., & Yeager, M. H. (2010). Intellectual disability:
Definition, classification, and systems of supports (11th ed.).
American Association on Intellectual and Developmental
Disabilities.

Symons, D. K. (2004). Mental state discourse, theory of mind, and
the internalization of self-other understanding. Developmental
Review, 24(2), 159–188. https://doi.org/10.1016/j.dr.2004.03.001

Tager-Flusberg, H. (1992). Autistic children’s talk about psycho-
logical states: Deficits in the early acquisition of a theory of
mind. Child Development, 63(1), 161–172. https://doi.org/10.1111/
j.1467-8624.1992.tb03604.x

Thomas, M. S. C., Annaz, D., Ansari, D., Scerif, G., Jarrold, C.,
& Karmiloff-Smith, A. (2009). Using developmental trajecto-
ries to understand developmental disorders. Journal of Speech,
Language, and Hearing Research, 52(2), 336–358. https://doi.
org/10.1044/1092-4388(2009/07-0144)

Tompkins, V., Guo, Y., & Justice, L. M. (2013). Inference genera-
tion, story comprehension, and language skills in the preschool
Word Number of participan

Happy (emotion adjective) 10 (27.03)
Cry (emotion verb) 10 (27.03)
See (perception) 9 (24.32)
Sad (emotion adjective) 9 (24.32)
Mad (emotion adjective) 7 (18.92)
Scared (emotion adjective) 7 (18.92)
Saw (perception) 7 (18.92)
Wanna (desire) 6 (16.22)
Like (emotion verb) 6 (16.22)
Want (desire) 4 (10.81)
Try (desire) 4 (10.81)
Angry (emotion adjective) 4 (10.81)
Hurt (physiological state) 4 (10.81)
All other words (< 10)

774 American Journal of Speech-Language Pathology • Vol. 29 • 760–

Downloaded from: https://pubs.asha.org Fernanda Dreux on 08/12/2020,
years. Reading and Writing, 26, 403–429. https://doi.org/10.1007/
s11145-012-9374-7

van Kleeck, A. (2008). Providing preschool foundations for later
reading comprehension: The importance of and ideas for target-
ing inferencing in storybook-sharing interventions. Psychology
in the Schools, 45(7), 627–643. https://doi.org/10.1002/pits.
20314

Wellman, H. M., Harris, P. L., Banerjee, M., & Sinclair, A. (1995).
Early understanding of emotion: Evidence from natural language.
Cognition and Emotion, 9(2–3), 117–149. https://doi.org/10.
1080/02699939508409005

Williams, K. R., Wishart, J. G., Pitcairn, T. K., & Willis, D. S.
(2005). Emotion recognition by children with Down syndrome:
Investigation of specific impairments and error patterns.
American Journal on Mental Retardation, 110(5), 378–392.
https://doi.org/10.1352/0895-8017(2005)110[378:ERBCWD]
2.0.CO;2

Williams, K. T. (2007). Expressive Vocabulary Test–Second Edition
(EVT-2). Pearson.
Appendix A

Mental State Words Most Commonly Used by Participants
ts (%)
Total number of occurrences

(within and across participants)

23
16
19
15
22
11
10
7
6

22
12
4
4
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Appendix B

All Mental State Word Roots Used by Participants
Cognition Desire Perception Emotion behaviors Emotion states Physiological states

Believe
Decide
Find
Know
Mean (thought reference;

e.g., “meant to”)
Notice
Remember
Think
Understand

Like (referencing
object)

Love (referencing
object)

Need
Try
Want

Feel (referencing
touch)

Hear
Listen
See
Smell
Watch

Attack (directed toward
character)

Cry
Feel (referencing mental

state)
Gasp (referencing surprise/

fear)
Hate
Laugh
Like (referencing character)
Love (referencing character)
Miss (referencing character)
Scare
Scream
Smile
Surprise

Afraid
Angry
Excited
Fright
Happy
Hurt (referencing

emotion)
Mad
Sad
Scared
Surprised
Upset

Hurt (referencing
pain)

Sick
Tired
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