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Introduction: High autistic traits in adolescents are associated with a wide range of detrimen-
tal educational and social outcomes. Thus, identifying the influencing factors is of significance.
This study investigated the relationship between facial emotion recognition and subclinical autism
spectrum symptoms, considering the moderating role of executive functions (cognitive flexibility,
inhibition, and working memory).

Methods: This descriptive and correlational study used the structural Equation Modeling Method
(SEM). The statistical population included all 12th-grade students in public schools (male and
female) in Tehran during the 2023-2024 academic year. Using a multi-stage cluster random sam-
pling design, 280 students (151 girls and 129 boys) were selected. The research tools included the
Autism Spectrum Quotient, the Ekman 60-Faces Test, and computerized versions of the Wisconsin
Card Sorting Test, the Stroop test, and the Daneman and Carpenter’s Working Memory Task. Data
were analyzed using advanced structural equation modeling methods in Smart PLS 3 software.
Results: The results revealed that facial emotion recognition had a significant effect on subclini-
cal autism spectrum symptoms (t=2.211, f=—0.324). Among executive functions, only cognitive
flexibility significantly influenced subclinical autism spectrum symptoms (t=2.958, $=0.367). Ad-
ditionally, regarding the moderating role of executive functions, the findings revealed that cogni-
tive flexibility (t=2.174, f=0.317) and inhibition (t=1.975, $=0.212) moderated the relationship
between facial emotion recognition and subclinical autism spectrum symptoms.

Conclusion: This study showed that domains of executive functioning (cognitive flexibility and
inhibition) partially moderate the relationship between facial emotion recognition and subclinical
autistic symptoms. Based on these findings, it is recommended that psychotherapists give serious
consideration to the role of cognitive functions in the educational and therapeutic interventions for
adolescents with subclinical autistic traits.
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Extended Abstract
Introduction

Identifying autistic traits underlying psychological diffi-
culties in typically developing adolescents can be chal-
lenging. These autistic traits reach a clinical level in

autism spectrum disorder (ASD) but are also prevalent
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in non-clinical populations (1). They encompass issues
such as difficulties in social interactions, challenges in
adapting to change, intense focus on details, stereotyped

behavioral patterns, and sensory sensitivities. Individuals
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with high levels of autistic traits, even at a subclinical
level, often experience significant social and emotional
difficulties and are more likely to meet the clinical diag-
nostic criteria for autism (2).

Impairments in communication and social interaction
characterize ASD across various contexts. The social con-
text plays a critical role in daily emotional interactions,
and facial expressions often provide contextual cues. This
social information is particularly beneficial in ambiguous
situations, where facial expressions can help infer relevant
information for accurate situational assessment (3).

One key factor essential for interpreting social cues
during interactions is the ability to infer emotions from
facial expressions, known as facial emotion recognition.
Facial recognition is a crucial marker of social cognition
and neurodevelopment in humans, as individuals receive
signals about others’ thoughts, emotions, and intentions
through their actions, gestures, and bodily expressions
(4). Research has demonstrated difficulties in facial emo-
tion recognition across ASD (6, 7).

Among the cognitive variables that may act as moder-
ators in the relationship between facial emotion recog-
nition and subclinical ASD symptoms are executive
functions. These are a set of high-level cognitive skills
closely associated with the frontal cortex and are crucial
for problem-solving, social behavior, and self-organiza-
tion (8). According to the executive dysfunction theory,
difficulties in communication, social interaction, and
restricted and repetitive behaviors and interests in ASD
can be explained by insufficient cognitive flexibility, lack
of impulse control or inhibition, and deficits in working
memory abilities (40).

Since most research on autism focuses on clinical popu-
lations and, particularly in the domestic context, less at-
tention has been paid to subclinical ASD symptoms in the
general population, identifying factors that may be relat-

ed to or predictive of subclinical ASD symptoms is a re-
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search priority. This is particularly crucial for adolescents
as they navigate a pivotal stage in their educational and
social development. Therefore, the present study aimed
to examine the relationship between facial emotion rec-
ognition and subclinical ASD symptoms, considering the
moderating role of executive functions (cognitive flexi-

bility, inhibition, and working memory).

Methods

This study was descriptive-correlational and conducted
using structural equation modeling. The study’s statisti-
cal population comprised all 12th-grade students in pub-
lic boys’ and girls’ schools in Tehran during the 2023-
2024 academic year. Using a multi-stage cluster random
sampling design, 280 students (151 girls and 129 boys)
were selected.

To collect data for this study, after obtaining the neces-
sary permits, three districts (Districts 2, 5, and 6) were se-
lected based on the list of educational districts in Tehran.
From each district, one boys’ high school and one girls’
high school were chosen, and from each high school, two
classes were randomly selected. The research tools were
then administered to these classes.

The research tools included the Autism Spectrum Quo-
tient (AQ), the Ekman 60 Faces Test (EK-60F), and the
computerized versions of the Wisconsin Card Sorting
Test (WCST), the Stroop Test, and the Daneman and Car-
penter’s Working Memory Task (WM task). In this study,
the term “subclinical autism symptoms” refers to autistic
traits assessed using the AQ and does not refer to clinical
or diagnostic symptoms of autism.

The primary inclusion criteria for the study were: enroll-
ment as a 12th-grade student, age 16 to 18 years, provi-
sion of informed consent and willingness to participate,
and absence of significant physical or psychological dis-
orders. The exclusion criterion was withdrawal of consent

or unwillingness to continue participation at any stage of
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the research. Finally, data analysis was performed using
advanced structural equation modeling methods in Smart
PLS 3 software.

Results

In this study, 53.9% of the respondents were female, and
46.1% were male.

This study had seven hypotheses, outlined as follows:

1. Hypothesis 1: The effect of facial emotion recognition
on subclinical ASD symptoms was confirmed (P<0.01,
t=2.211, p=-0.324).

2. Hypothesis 2: The effect of cognitive flexibility on
subclinical ASD symptoms was confirmed (P<0.01,
t=2.958, =0.367).

3. Hypothesis 3: The effect of inhibition on subclinical
ASD symptoms was rejected (P>0.05, t=1.652, p=0.138).
4. Hypothesis 4: The effect of working memory on sub-
clinical ASD symptoms was rejected (P>0.05, t=1.771,
p=-0.121).

5. Hypothesis 5: The moderating effect of cognitive
flexibility in the relationship between facial emotion rec-
ognition and subclinical ASD symptoms was confirmed
(P<0.01, t=2.174, p=0.317).

6. Hypothesis 6: The moderating effect of inhibition
in the relationship between facial emotion recognition
and subclinical ASD symptoms was confirmed (P<0.05,
t=1.975, p=0.212).

7. Hypothesis 7: The moderating effect of working
memory in the relationship between facial emotion rec-
ognition and subclinical ASD symptoms was rejected
(P>0.05, t=0.835, p=-0.074).

In summary, the results showed that facial emotion rec-
ognition and cognitive flexibility were direct predictors
of subclinical ASD symptoms. Additionally, the results
regarding the moderating role of executive functions in-
dicated that cognitive flexibility and inhibition acted as

moderators in the relationship between facial emotion
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recognition and subclinical ASD symptoms.

Conclusion

In addition to clinical populations, high levels of autistic
traits in non-clinical samples are also associated with a
wide range of adverse educational and social outcomes.
They can lead to physical and mental health difficul-
ties. The behavioral symptoms of autism in individuals
with high autistic traits have detrimental effects, such
as loss of social relationships, social abuse, and reduced
standards of living, education, and work experience. In
children and adolescents with high autistic traits, behav-
ioral symptoms are frequent and include behavioral is-
sues such as temper tantrums, hyperactivity, aggression,
physical violence, self-harm, and stereotypic movement
disorders.

Therefore, the study of subclinical ASD symptoms in
non-clinical populations should not be overlooked. This
study focused on cognitive processes that could predict
subclinical ASD symptoms in adolescents or play a role
in the relationship between facial emotion recognition
and subclinical ASD symptoms. Based on the research
findings, it is recommended that psychotherapists consid-
er the role of cognitive processes in the social and emo-
tional difficulties of adolescents when planning appropri-

ate educational and therapeutic interventions.
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