Neuropsychiatric Disease and Treatment Dove

Comparing Theory of Mind Development in Children
with Autism Spectrum Disorder, Developmental
Language Disorder, and Typical Development

Esther Schwartz Offek, Osnat Segal

Department of Communication Disorders, The Stanley Steyer School of Health Professions, Sackler Faculty of Medicine, Tel-Aviv University, Tel Aviv, Israel

Correspondence: Osnat Segal, Department of Communication Disorders, Tel Aviv University, PO. Box 39040, Tel Aviv, Israel, Tel +972 522998404,
Email Osegallll@gmail.com; osnatseg@tauex.tau.ac.il

Background: Theory of mind (ToM) is the ability to recognize, comprehend, and consider oneself’s and others’ mental states and
perspectives to predict and explain behaviors and motivations. It is widely accepted that children with autism spectrum disorder (ASD)
experience difficulties with ToM. However, there are also findings suggesting that ToM abilities might also be compromised in
children with Developmental Language Disorders (DLD).

Purpose: To assess ToM abilities in three groups of children: 1. ASD with no language difficulties; 2. DLD, known for their language
disorder; and 3. TD with no language issues.

Materials and Methods: A total of 41 preschool children aged 5-to-6 were examined and assigned to one of the three groups based
on previous clinical reports and a standardized Hebrew language assessment tool. Nonverbal IQ was established with a standardized
test to verify within average range placement (>75 1Q). ToM skills were examined with a Hebrew version of the ToM Task Battery and
parent’s questionnaire (7oMI).

Results: Children with ASD had significantly lower ToM scores compared to the children with DLD, and TD. The ToM scores of the
children with DLD were similar to the scores of the TD children. According to the parents’ questionnaires, both the ASD children and
the DLD children had less developed ToM skills compared to their TD peers.

Conclusion: The present findings suggest that children with ASD have a fundamental difficulty in ToM that is independent of their
language abilities. Children with DLD show difficulties in everyday social interactions that involve ToM. It is possible that both ASD
and language disorders influence ToM development, suggesting that different developmental routes affect the acquisition of ToM.
Keywords: autism, DLD, ToM, ToMTB, ToMI

Introduction

ToM is considered as the capacity to represent and understand mental states, emotions, motivations, and oneself’s and
others’ beliefs.! Children and adults with Autism Spectrum Disorder (ASD) often present difficulties in ToM, and this
impedes their participation in social contexts.> * In fact, the ToM Hypothesis for Autism suggests that difficulties in ToM
are the core deficit underlying the social, behavioral, and communicative deficits exhibited by individuals with ASD.'”
Although to-date questions have arisen regarding the universality and uniqueness of theory-of-mind deficits in autism,
and about how this hypothesis could explain early symptoms including restricted interests, or repetitive behaviors, studies
repeatedly show reduced performance on tasks that assess ToM in ASD.® Thus, ToM is still considered crucial for
understanding social performance in ASD. However, the association between language skills (eg, vocabulary and
grammar) and performance on ToM tasks in children with ASD raises the possibility that language abilities affect the
performance of ToM tasks in children with ASD.”® One way to tease apart the influence of language on ToM abilities is
to assess children with ASD and with no language disorder compared to children with language disorder and no ASD.
Thus, the present study was aimed to assess ToM abilities in children with ASD whose language is within the norm for
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their age (ASD-LN)”'® compared to children with developmental language disorder (DLD) and typically developing
children (TD).

Assessment of ToM

ToM is traditionally assessed using false-belief tasks that require children to attribute a false belief to another person to
predict his or her behaviour."" In one classic false-belief task that involves location change, namely, the “Sally-Anne”
task,' the doll Sally hid a marble and left the room, and the other doll Ann changed the location of this marble. When
Sally returned, the experimenter asked the child “Where will Sally look for her marble?,, A correct answer would be to
point to the previous location of the marble, suggesting that the child has understood the doll’s false belief. An incorrect
answer would be to point to the marble’s present location, suggesting that the child has not taken the doll’s belief into
account.' In another well-known false-belief task, which involves unexpected content, the “Smarties” task,'? the child is
shown a tube of Smarties and, in contrast to his/her expectation to find sweets inside the tube, he/she found pencils
inside. The experimenter then asks the child the following question: “What would a child who has not seen inside the
tube think is in there before it is opened”. The correct answer “smarties” or “sweets” reflects the ability to represent
another person’s belief.'” In sum, to succeed in false-belief tasks, children must understand that people’s actions are
influenced by their mental representations of the world, regardless of the accuracy of this representation.

In recent decades, however, there has been a growing understanding that ToM is a broader concept than the ability to
understand false beliefs.'> ToM has been described as a multifaceted ability that includes the understanding and
production of intentions, beliefs, mental states, speech acts, pretense, the notion that seeing leads to knowing, as well
as empathy and second-order thinking (eg, understanding what x thinks y is thinking)."*"'” Accordingly, to achieve
a more sensitive measure, researchers have developed task batteries that assess different components and a wider range of
ToM skills than traditional false-belief reasoning ToM tasks.'*!> One comprehensive battery is the ToM Task Battery
(ToMTB)'* [https://www.theoryofmindinventory.com/task-battery]. The ToM Task Battery is appropriate for verbal and

nonverbal children with ASD. It consists of 15 test questions within nine tasks assessing a range of ToM tasks. The items
vary in complexity and are presented in the form of a storybook. Memory control questions are included to control the
influence of short-term memory on performance. The ToM Task Battery has been evaluated for reliability'* (test-retest,
internal consistency).

ToM in Children with ASD

In a seminal study,' the researchers demonstrated that compared to Down Syndrome controls, and typical developing
children, those with ASD were significantly impaired on tasks of false beliefs. They tested 20 autistic children aged 11;11
(years; months), with nonverbal mental age of 9;3, and verbal mental age of 5;5 on the Sally-Ann task. The autistic group
was compared to a group of children with Down Syndrome, aged 10;11, with nonverbal mental age of 5;11, and verbal
mental age of 2;11. They found that 80% of the autistic group failed on this task, whereas 86% of Down Syndrome
children (12/14) with lower nonverbal and verbal mental age succeeded on the task, as did 85% (23/27) of the 3;5—
5;9 year old typically developing children. Additional studies have replicated the finding that most autistic individuals
fail on tasks requiring them to understand false beliefs.'®!? Although the researchers tried to control for nonverbal and
verbal skills by comparing children with ASD to children with Down syndrome, this study does not provide information
on how children with ASD with preserved nonverbal cognition and language abilities perform on ToM tasks.' In fact,
only a handful of studies assessed children with ASD who had normal nonverbal mental age and language skills.***' One
study assessed children with ASD with superior 1Q (SIQ) and high functioning autism (HFA). Children with SIQ had
fewer autistic traits and higher verbal IQ scores compared to children with HFA. Only the HFA group demonstrated
deficits in theory of mind, performing more poorly than both children with SIQ and TD controls matched for nonverbal
and verbal IQ. The results suggest that language abilities may play an important role in the performance of ToM tasks.?'
This assumption was supported by other studies. In a study sample, the verbal mental age of the six participants who
passed the false-belief task (M = 7; 5) was significantly higher than that of the 13 children who failed (M = 6; 0), and
a significant correlation was found between mental verbal age and success on false-belief tasks (r = 0.497, p < 0.05)."®
However, there was no difference in the chronological age and nonverbal mental age between children who passed the
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false-belief task and children who failed it. Additional studies have shown a positive relationship between language
abilities, such as receptive vocabulary and grammar, and performance on ToM task in individuals with ASD, supporting
the notion that ToM performance is linked to language skills.”® There is also evidence that co-occurrence of ASD and
language impairment is associated with greater impairment in receptive language and functional communication.”
A meta-analysis found a significant relationship between language skills and false belief performance, in children
younger than age 7, with language ability accounting for a significant 18% of the variance.”® In a study addressing
morpho-syntax abilities, one subgroup of children with ASD showed a morpho-syntactic deficit, while another subgroup
displays intact language abilities. These differences were related to theory of mind.**

Some researchers proposed that children with ASD use syntactic structures to facilitate ToM comprehension and
language has been described as a compensation-mediating strategy to find solutions to ToM tasks.?>**® For example, it has
been suggested that complement syntax (eg, “Dana said that she saw a fairy in her room”) is an important syntactic

structure that facilitates theory of mind in typically developing children®®*’

and in children with ASD by providing
a representation to the perspective of another person irrespective of whether he or she is right or wrong.*® However, this
assumption was only partially supported, namely, in the location-change task (“Sally-Anne” task) but not in the
unexpected-content task (the “Smarties” task).”” Also, there is evidence suggesting that language abilities are insufficient
for succeeding in ToM task because some children with ASD and high mental abilities fail nonetheless in the false-belief
task.>* A recent longitudinal study on ToM in ASD children suggests not only a delay in ToM skills but also a deficit in
the ability to spontaneously attribute mental states to explain behaviors of story characters.>'

The literature on whether or not language is a mediating factor in ToM performance remains unresolved. One
explanation of these mixed results derives from a proposal of two distinct systems supporting ToM task performance.
One system is fast, automatic system, permitting social-perceptual processing, whereas the second system is a verbally
mediated, deliberate, effortful, and slower. Individuals with no access to language (eg, infants) could presumably solve
some ToM tasks by utilizing the former system.*

The link between language and ToM is also supported by studies in TD children. There is evidence to suggest that
language abilities predicted later false-belief performance, whereas false-belief performance did not predict later
language abilities in TD children.”>>* In addition, experimental training studies suggested that exposing children to
training on linguistic tasks caused improvement in their false-belief performance.>® Also, deaf children of deaf parents
showed better ToM abilities than deaf children of hearing parents, suggesting the influence of early exposure to sign
language on ToM.*®

The population of children with ASD is heterogeneous and includes children with language impairment (ASD-LI),
and children whose language skills are within the norm for their age (ASD-LN) in the domains of content (lexicon) and
form (morpho-syntax).®**” Considering that most studies have not differentiated between children with ASD —LI and
ASD-LN, and in view of the scarcity of data on ToM abilities in children with ASD-LN collected so far, the possibility
that language deficits affect ToM performance in children with ASD cannot be ruled out. Thus, it is important to
investigate children with ASD and preserved language (ASD-LN) to support the ToM hypothesis for ASD, which
suggests that ToM is problematic in this population regardless of language ability.

ToM in Children with DLD

Children with developmental language disorder (DLD), which was termed in earlier studies as specific language
impairment (SLI), have delays and deficits in language development.*® Traditionally, children with DLD have normal
nonverbal intelligence and do not present any hearing, motor articulation impairment, oral-motor abnormality, or
neurological deficits.** The literature on Tom in children with DLD presents inconsistent results.

Some studies report delayed ToM development, while others do not.***’ A meta-analysis of 17 studies with 745
children between the ages of 4 and 12 found that children with DLD had substantially lower ToM performance compared
to age-matched typically developing children with a high effect size (d = 0.98). This effect size was not moderated by age
and gender.*' However, in a study that assessed recognition of mental states and the use of mental state lexicon, children
with DLD performed similarly to TD children.** Additionally, preschool and school-age children with language
impairments but intact pragmatic abilities performed on ToM tasks similarly to their typically developing peers,
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especially in tasks with low linguistic demands.**** One study investigated the relative contributions of grammar
(general and expressive grammar), syntax (sentential complements), and semantics (receptive vocabulary) to under-
standing ToM tasks in preschool children with DLD. They found that sentential compliments did not contribute
significantly to understanding ToM, whereas general grammar abilities and semantics did.**

Only a few studies compared children with ASD to children with DLD on ToM tasks.*' These studies mainly
assessed school-aged children and suggested that children with ASD perform more poorly on ToM tasks than children
with DLD.* However, one study of 12-year olds tested on the strange-stories task found similar ToM performance in
children with HFA and those with DLD, and both groups demonstrated difficulties in understanding the characters’
mental states.*® In a recent study 43 children with DLD (age 4-10 years), 44 children with ASD (age 5-12 years), and
227 typically developing children (age 3—11 years) completed the ToM Storybooks. The task measured the ability to
recognize and explicitly explain responses in terms of mental states. Children with ASD showed difficulties in both types
of tasks. Children with DLD did not show any difficulties and performed similarly to the TD group.’'

The aim of the present study was to contribute to the debate on whether children with ASD and DLD demonstrate
ToM difficulties by testing preschool Hebrew-speaking children with a comprehensive ToM battery. Our first research
hypothesis was that children with ASD and no language difficulties (ASD-LN) would demonstrate reduced ToM abilities
compared to children with TD, given that according to the ToM hypothesis for ASD, difficulty in reasoning about mental
states are core deficits in ASD regardless of language skills." Our second hypothesis was that children with DLD would
demonstrate preserved ToM skills. Previous studies suggested that difficulties in language acquisition may be linked to
secondary difficulties in ToM.*° However, some studies suggest that when tasks of low linguistic complexity are used,
children with DLD perform similarly to TD peers.*>*® The present study suggests an important contribution to the
literature because it includes a comprehensive ToM battery (TOMTB),'* a more complex measure of ToM competence
than false-beliefs tasks, as well as a parental questionnaire for assessing ToM (ToMI)."” It also examines young preschool
children with ASD and DLD, a population that has not been investigated extensively in an understudied language, which
in this case is Hebrew.

Materials and Methods

Participants

Forty-one children across three groups participated in this study. They comprised an ASD group (n = 13, 2 girls and 11
boys) and two control groups, namely, a DLD group (n = 13, 6 girls and 7 boys) and a TD group (n = 15, 6 girls and 9
boys). Children ranged in age from 60 to 73 months (5-6.8 yr olds). A one-way analysis of variance (ANOVA) revealed
no significant age differences across the three groups; ASD (M = 66.15, SD = 4.75), DLD (M = 66.13, SD = 4.50) and
TD (M = 69.08, SD = 2.84) [F (2, 38) = 2.27, p = 0.12.]. The children with ASD in this study were evaluated by
psychiatric specialists and diagnosed according to the Diagnostic and Statistical Manual of Mental Disorders (DSM 5)
criteria for autistic disorder [APA 2013 DSM 5].*° The children with DLD were evaluated by both pediatricians and
SLPs according to the DSM 5 Diagnostic criteria for language disorder.

Inclusion Criteria for All Participants

All participants were native monolingual Hebrew speakers, with normal vision, hearing, and within-norm nonverbal 1Q.
According to parental reports, they had no history of neurological problems (such as epilepsy, head injury, or cerebral
palsy). All specific inclusion criteria for each group are presented below.

Procedure

All children were recruited by targeting each of the three groups. Confirmation of group assignment was achieved using
our inclusion criteria (see below). Children with ASD and DLD were recruited from either special education kindergarten
programs or from mainstream kindergartens in which they received speech-language therapy. They were referred to the
current study by their speech and language pathologist (SLP). Children with typical development were recruited through
ads posted on social media.
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The children attended two individual sessions, each lasting approximately one hour. The order of the tests was
counterbalanced across participants and groups. The clinical diagnostic measures (see below) and the ToM tasks were
administered during these sessions as shown in Figure 1. The study was approved the Research Ethics Committee of Tel-
Aviv University and complies with the Declaration of Helsinki. All parents signed a consent form prior to the study
commencement.

Clinical Diagnostic Procedure and Inclusion Criteria
All children completed intelligence and language assessment as described below to determine 1Q, language status, and
group assignment.

Intelligence measure. Cognitive nonverbal ability was assessed using Raven’s Coloured Progressive Matrices™
(CPM),*° henceforth termed Raven. The inclusion criterion for participants in the three groups was an 1Q cut-off
score of 75.

Language measures. Children were classified as DLD in the current study based on the Katzenberger Hebrew
Language Assessment for Preschool Children (KHLA). This included a standard z-score of —1.25 or below (at least
1.25 SD below normal scores on the total KHLA score).”!

The inclusion criteria for children in the ASD group and the TD group were a standard score within the average range
on the KHLA test. Inclusion criteria for the DLD group were based on the norms of the KHLA. Participants in the DLD
group scored below average for their age (z-score —1.25).

All participants were assessed by two certified SLPs who also consulted regularly with the authors, as well as certified
SLPs. The second author independently reviewed each participant’s evaluation. The reliability between the three SLPs
(two certified SLPs and the second author) was 100%.

Theory of Mind Task Battery (TOMTB). This instrument assesses the child’s understanding of different situations that
require ToM and consists of 15 test questions within nine tasks presented in ascending difficulty."* Among the nine tasks,
the initial task assesses identification of emotions based on facial expressions. The second task requires understanding
desire-based emotions, that is, that people are happy when their desires are fulfilled. The third task requires an
understanding of the notion that seeing leads to knowing. The fourth task aims to assess the understanding that people
may not see the same things depending on their position, and the fifth task assesses the understanding that visual
perception and knowledge drive behavior. The remaining four tasks assess advanced abilities, including first- and second-
order false beliefs.

Tasks were presented as pictures in story-book format. Each page had color illustrations and accompanying text that
the experimenter read out loud. For all tasks, children were presented with one correct response option and three
plausible distractors. The children answered by pointing to the correct picture. Memory control questions were included
and had to be answered correctly for the child to receive scores on the test questions. Each ToM question is scored as
pass (1) or fail (0).

The ToMI parent questionnaire. The 42-item ToMI is a parent-report questionnaire for assessing the child’s functional
level of ToM for children aged 3—17 years.'> Each of the 42 items assesses a particular ToM aspect using items that range
from simple content (eg “My child understands that when someone puts on a jacket, it is probably because he/she is cold”) to
those that evaluate more complex skills (eg “My child understands that if Bruce is a mean boy and John is a nice boy, Bruce is

Theory of Mind Task
Battery (TOMTB)

Referral of Confirmation of group
children assignment Intelligence (Raven) & ToM tasks
language (KHLA) tests The ToMI parent
n=41 n=15 n=13 n=13 questionnaire
TD criteria ASD criteria DLD criteria
KHLA +1SD KHLA +1SD KHLA - 1.25SD
Nonverbal Nonverbal Nonverbal
intelligence >75 intelligence >75 intelligence >75
Figure | A flow chart of the procedure.
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more likely than John to engage in malicious or hurtful behaviors™). Each item is rated on a 20-unit continuous scale ranging
from ‘Definitely Not’ to ‘Definitely.” Responses for each item are scored by a ruler (possible range = 0-20). Parents specify
their response with a vertical mark at the point on the scale that best reflects their answer. The higher the value, the more the
extent to which parents believe that the child has a particular ToM skill. The ToMI is considered a socially and ecologically
valid measure of ToM in everyday social interactions.'>****> Cronbach's alpha in the ToMI questionnaire translated to
Hebrew is high (0.940) and suggests reliability. In the present study, children’s mothers filled out the questionnaire.

Data Analysis

All the analyses were done using the Statistical Package for Social Science (SPSS) version 26 (IBM, 2019°3). The correct
responses of the TOMTB and the ToMI task were normally distributed with skewness and kurtosis values between 2 and
—2 for the three groups. Although the number of girls was higher in the DLD group, no differences were found between
girls and boys in performance on the ToMTB and ToMI task in each group. No Pearson’s correlations were found
between age, 1Q, the HKLA and the performance in the ToM and ToMI tasks. Thus, a series of one-way ANOVA was
used to assess the differences between the three groups in age, 1Q, the HKLLA, the TOMTB, and the TOMI tasks. All the
following pairwise comparisons were performed with Bonferroni correction.

Results

Background Measures

Age. The average age in the three groups of participants was similar: the ASD (M = 66.15, SD = 4.76), the TD group
(M = 66.13, SD = 4.50) and the DLD group (M = 69.08, SD = 2.84). One-way ANOVA with age as the dependent
variable and GROUP as the independent variable showed no main effect for GROUP [F (2, 38) = 2.23, p=0.12].

Nonverbal intelligence. The average score in the three groups of participants on the RAVEN test was similar: The
ASD received the highest scores (in percentiles) (M = 85.00, SD = 12.24), following the TD group (M = 77.00, SD =
10.82), and the DLD group had the lowest score (M = 76.92, SD = 7.23). One-way ANOVA with nonverbal intelligence
(RAVEN) as the dependent variable and GROUP as the independent variable showed no main effect for GROUP [F (2,
38) = 2.68, p=0.08].

Language measure. Children classified as ASD had the highest z-score on the HKLA (M = —0.02, SD = 0.83),
followed by children with TD (M =—0.27, SD = 0.70), and the DLD group, which had the lowest score (M= —2.94, SD =
1.91). One-way ANOVA with HKLA as the dependent variable and GROUP as the independent variable showed the
main effect for GROUP [F(2,38) = 22.28, p = 0.0001]. Multiple comparisons with Bonferroni correction showed
a significant difference between TD and DLD (p = 0.001), and between ASD and DLD (p = 0.001). No significant
difference was found between TD and ASD.

Results of ToM Measures

Figure 2 presents the distribution of the data (in raw scores), for the correct responses in the ToMTB task for each group
of participants (TD, DLD, and ASD). The range of results in the TD group was between 8-to-15 correct (M = 11.27, SD =
1.71). The range of results in the DLD group was between 9-to-14 correct (M = 11.15, SD = 1.57), and the range of
results in the group of ASD was between 5-to-12 (M = 9.31, SD = 1.80).

One-way analysis of variance (ANOVA) was performed on the data, with the raw score in the TOMTB task as the
dependent variable, and GROUP of participants (TD, DLD and ASD) as the between-subject variable. A main effect was
found for GROUP [F(2, 38) = 5.62, p = 0.007, »° ~ 0.228] suggesting that the three groups differed in their TOMTB
scores, which reflects the understanding of ToM. The following pairwise comparisons confirmed that the mean correct
scores of the TD group was higher compared to the mean score of the ASD group (p = 0.013). Also, the mean correct
scores of the DLD group were higher compared to the mean correct scores of the ASD group (p = 0.026). However, the
mean results of the DLD group were not significantly lower compared to the TD group (p = 1.000).

Figure 3 presents the distribution of the data (mean raw score per item) for the responses in the ToMI task for each
group of participants (TD, DLD, and ASD). Note that higher values suggest that the parent is more convinced that the
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ToM in raw scores
5
2

ASD TD DLD
Group

Figure 2 Box-and-whisker plots of the percentage of correct scores in the Theory of Mind Task Battery (TOMTB) for each group of participants (TD, DLD, and ASD). Box
limits contain the 25th to 75th percentile data. The horizontal lines within each box represent the median. Bars extend to the 10th and 90th percentiles.

child has ToM skills. The range of results in the TD group was 14.96-to-18.41 (M = 17.02, SD = 0.30). The range of
results in the DLD group was 12.05-to-17.77 (M = 14.88, SD = 1.56), and the range of results in the ASD group was
9.38-t0-17.09 (M = 14.19, SD = 2.26).

One-way analysis of variance (ANOVA) was performed on the data, with the correct response in the ToMI task as the
dependent variable, and GROUP of participants (TD, DLD, and ASD) as the between-subject variable. A main effect was
found for GROUP [F(2, 37) = 10.67, p < 0.001, #° ~ 0.366] suggesting that the three groups differed in their ToMI scores,
which reflects the functional level of ToM. The following pairwise comparisons confirmed that the mean correct scores of
the TD group were higher compared to the mean correct scores of the ASD group (p < 0.001) and the DLD group (p =

20.00
31
18.00 o
0
2 16.00
o
(3]
(7]
3
E 14.00
£
% 038
= 12.00 "
10.00
8.00
ASD TD DLD
Group

Figure 3 Box-and-whisker plots of the percentage of correct scores The ToMI parent questionnaire for each group of participants (TD, DLD, and ASD). Box limits contain
the 25th to 75th percentile data. The horizontal lines within each box represent the median. Bars extend to the |0th and 90th percentiles. Dots represent the outliers. The
numbers above the outliers refer to the number of the participant.

Neuropsychiatric Disease and Treatment 2022:18 hetps: 2355

Dove:


https://www.dovepress.com
https://www.dovepress.com

Schwartz Offek and Segal Dove

0.007). However, the mean results of the DLD group were not significantly different compared to the ASD group (p =
0.958).

Discussion

The main objective of this study was to examine ToM abilities in preschool children with ASD-LN. Based on the ToM
hypothesis for ASD, which views ToM as the core of the deficit in ASD, we hypothesized that children with ASD would
show reduced ToM abilities compared to TD peers. Our findings support this view. Children with ASD showed reduced
ToM abilities in a comprehensive ToM assessment (ToMTB) compared to the TD group and the DLD group. However,
both groups of children with ASD and children with DLD received lower evaluations from their parents (mothers) on the
functional level of ToM (ToMI) compared to the TD group, suggesting that in everyday life, both children with ASD and
children with DLD may exhibit social difficulties. In the remainder of the discussion, we will elaborate on these findings
and their implications.

As expected, the first finding of the present study suggests that the group of children with ASD-LN present worse ToM
skills compared to the TD group, based on the direct assessment of ToM (ToMTB) and the parent questionnaire (ToMI).
This finding supports a dissociation between language and ToM and is therefore in agreement with a modular view of ToM
according to which ToM processes can be delayed or deficient independently of language and 1Q. According to this view,
there is an underlying neurocognitive “theory-of mind mechanism” (ToMM). This mechanism is in many cases attributed to
the medial frontal cortex, that is critically involved in selective belief—desire reasoning that includes both the ability to
represent intentions and beliefs as well as the ability to inhibit the representation of one’s own intention or belief and to
select the other’s belief or intention in order to understand his or her point of view.>* This does not mean that language
cannot be used to facilitate or mediate ToM comprehension,>® but that even when language is intact, some difficulties
may occur. Overall, the findings on reduced ToM abilities in children with ASD-LN both in the direct assessment and the
parent questionnaire suggest that the children with ASD-LN do not only demonstrate difficulties in ToM tasks presented in
a test but also cope with difficulties in understanding the social world in everyday life.

The second main finding of the present study suggests mixed results concerning ToM skills in children with DLD. As
expected, children with DLD performed similarly to TD and better than ASD-LN on the TOMTB. However, on the parent
questionnaire for assessing ToM competencies (ToMI), children with DLD received lower scores compared to TD and
scores similar to the ASD-LN group. It is plausible that the ability to respond nonverbally on the ToMTB enabled the
children with DLD to demonstrate their competence to identify and understand emotions, different perspectives, and false
beliefs. Other studies also suggest that in tasks with low linguistic demands, children were able to demonstrate ToM
abilities that are similar to their TD peers.*>** Miller,> for example, showed that DLD children performed below their
TD-matched peers on ToM verbal tasks but not on ToM low verbal tasks. However, as mentioned earlier, in the ToMI
children with DLD did not demonstrate the same use of ToM skills in real-life situations as TD peers. Unlike the TOMTB,
the ToMI is based on the way parents judge ToM functioning in everyday life. In dynamic real-life situations,’® there
could be many distractions and the child has to respond quickly, automatically,”” and verbally. Children with DLD are
challenged in such situations. Since language may assist and facilitate the representation of different perspectives, false

beliefs and mental states,>’->®

it is plausible that a developmental language disorder has a detrimental effect on ToM
performance at least in everyday situations in which quick, spontaneous responses are required. Consistent with our
finding that children with DLD have reduced ToM functioning in everyday life situations, there is evidence to suggest
that children with DLD are socially withdrawn,” and are prone to being victimized,®® possibly because compared to their
peers, their social skills are less developed.

Taken together, a possible conclusion of the present findings is that different pathways may lead children with ASD-
LN and children with DLD to exhibit similar difficulties in ToM functioning in everyday life. The core deficit in children
with ASD-LN relates primarily to a direct deficit in the neurocognitive ToM system, whereas the core deficit in children
with DLD relates primarily to language skills and possibly other attentional factors. Further studies that would assess the
link between executive functions, including attention, working memory, and inhibition to ToM abilities in both children

with ASD and DLD are needed in order to support this conclusion. Although it is beyond the scope of this study, there is

2356 e Neuropsychiatric Disease and Treatment 2022:18

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Schwartz Offek and Segal

a need for neuro- imaging study to determine how brain systems involved in ToM and language are affected in children
with ASD-LN and children with DLD.

Limitations

The present study shows that 5-to-6-year-old preschool children with ASD-LN present reduced ToM abilities compared
to TD peers on both a direct comprehensive assessment and a parent questionnaire. However, preschool 5-to-6-year-old
children with DLD present less developed skills compared to TD peers and, like the ASD-LN group, only on the parent
questionnaire. The sample of the present study is relatively small; the number of girls did not match the number of boys,
and additional explanatory factors, such as executive functions, were not assessed. Despite these limitations, the present
study adds to our understanding of ToM abilities in children with neurodevelopmental difficulties and adds to the scarce
data on ToM in preschool children with normal nonverbal intelligence and without structural language difficulties.

Conclusion

The population of children with ASD is heterogeneous in terms of their nonverbal intelligence, language, and ToM
abilities. Thus, identifying groups of children with ASD with different profiles is essential to propose appropriate
therapeutic programs and to implement adequate intervention strategies. The present findings suggest that the subgroup
of children with ASD-LN may demonstrate difficulties with ToM regardless of their nonverbal intelligence and language
skills. Thus, for this subgroup, working directly on language abilities may not necessarily improve ToM skills. Other
intervention strategies for developing ToM skills should be considered, such as discussing books, movies, television
shows and short videos with social context, developing pretend play, and visual representation of false beliefs, complex
emotions, and different perspectives. However, for children with DLD, developing language abilities that support ToM,

such as complex syntactic structures and mental vocabulary®®*’

might be a more fruitful strategy. Children with both
ASD and language difficulties should be treated with both types of strategies described above.

The findings of the present study highlight the importance of understanding the reasons that led to reduced ToM
performance. To this aim, a comprehensive assessment is needed that includes nonverbal 1Q, language abilities, and real-
life executive functions. It is recommended to assess ToM with both a comprehensive battery that allows nonverbal
responses and a parent open-ended questionnaire for a view into their performance in everyday life. Such
a comprehensive evaluation may shed light on their function in different contexts and facilitate planning appropriate

treatment.
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