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Abstract:

Obijective: The aim of this study was to examine the psychometric properties of the Broad
Autism Phenotype Questionnaire in the Iranian population.

Methods and Materials: The statistical population of this study included male students
from engineering faculties of universities in Tehran during the 2018—-2019 academic year.
® L "9 Atotal of 240 participants were selected using a multistage random sampling method to
on e take part in the study. The data were analyzed using exploratory and confirmatory factor
analysis, Pearson correlation coefficient, and Cronbach's alpha coefficient.
(55%9@2,‘39(9@% Findings: The exploratory factor analysis supported the three-factor model of the Broad
e Autism Phenotype Questionnaire, and the results of the confirmatory factor analysis
indicated a good model fit for the three-factor structure of the instrument. The pattern of
correlations between the subscales of the Broad Autism Phenotype Questionnaire and
scores from the alexithymia scale and empathy questionnaire indicated the criterion
validity of the questionnaire. The internal consistency of this instrument was above 80%,
and the test-retest reliability coefficient demonstrated score stability.

Conclusion: The findings of the present study showed that the Persian version of the
Broad Autism Phenotype Questionnaire has an appropriate factor structure, reliability, and

a® validity in the Iranian population.
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Extended Abstract

Introduction
Autism  Spectrum Disorder  (ASD) is a
neurodevelopmental condition marked by atypical patterns
in social communication, restricted interests, and repetitive
behaviors (Baena et al., 2025; Bojanek et al., 2025).
Conceptualized as a spectrum, ASD spans a broad range of
severity and expression, with manifestations varying from
individuals with severe cognitive and language impairments
to highly intelligent individuals with subtle social deficits
(Chaki & Faran, 2025; Du et al., 2025). The prevalence of
ASD has shown a significant increase over time, with global
estimates reaching approximately 2.24% in 2014, nearly
three times higher than in 2000 (Mottron & Bzdok, 2020).
While the precise pathophysiology remains elusive due to
the multifactorial nature of the disorder, research highlights
a substantial genetic contribution to its etiology, often
interacting with environmental risk factors (Hull et al.,
2020).

The concept of the Broad Autism Phenotype (BAP) arises
from observations that subclinical traits associated with
ASD may manifest among first-degree relatives of
individuals with autism (Losh et al., 2009). Studies have
shown that such individuals often exhibit characteristics
such as social aloofness, rigid personality traits, and
pragmatic language deficits (Bargiela et al., 2016; Piven,
Palmer, Jacobi, et al., 1997). These traits, although milder,
represent heritable components of the autism spectrum and
have also been detected within the general population
(Lundstrom et al., 2015). The identification of these
subclinical expressions has prompted the development of
measurement tools aimed at assessing BAP in both clinical
and non-clinical samples.

Various instruments have been used to assess the
components of BAP. Earlier approaches relied on structured
interviews like the Autism Family History Interview (Bolton
et al, 1994) and the Modified Personality Assessment

Schedule (Piven, Palmer, Jacobi, et al.,, 1997). Later,

psychometric tools such as the Social Responsiveness Scale
(SRS) (Constantino & Gruber, 2012) and the Autism-
Spectrum Quotient (AQ) (Baron-Cohen et al., 2001) were
introduced to quantify traits in broader populations.
However, the Broad Autism Phenotype Questionnaire
(BAPQ) was explicitly developed to capture core personality
and language features associated with BAP, including
aloofness, rigidity, and pragmatic language issues (Hurley et
al., 2007).

Despite its international validation, no study had yet
rigorously tested the BAPQ’s psychometric performance in
the Iranian context. Given the increasing need for culturally
adapted and validated instruments to assess autistic traits in
diverse populations, the present study aimed to investigate
the factor structure, reliability, and validity of the Persian
version of the BAPQ in a sample of Iranian university
students.

Methods and Materials

This psychometric study employed a correlational design
to assess the validity and reliability of the Persian version of
the Broad Autism Phenotype Questionnaire. The statistical
population consisted of male students from engineering
faculties of universities in Tehran during the 2018-2019
academic year. A multistage random sampling approach was
used to select 240 participants. The sampling process began
with the selection of technical universities, followed by
random classroom selection and participant recruitment
within those classes. Prior to participation, informed consent
was obtained from all respondents, and the confidentiality of
their data was assured.

The BAPQ, consisting of 36 items across three subscales
(aloof personality, pragmatic language, and rigid
personality), was translated into Persian using forward and
backward translation methods. Expert review and pilot
testing on a small group of students were used to ensure
cultural and linguistic appropriateness.

Two additional scales were administered: the Toronto
Alexithymia Scale (TAS-20), which measures difficulty

identifying and describing emotions, and the Empathy Traits




pow 0 skow ¢ gl 099

Scale, which assesses various facets of empathic affective
responses. Internal consistency and test-retest reliability
were calculated, and construct validity was assessed using
exploratory and confirmatory factor analysis, along with
convergent and divergent validity indicators.

Findings

The age of participants ranged from 24 to 56 years, with
a mean of 37.48 and a standard deviation of 8.66.
Educational levels were varied: 29% had associate degrees,
31% held bachelor's degrees, 26% had master's degrees, and
13% held doctorates.

Exploratory factor analysis (EFA) using Varimax
rotation indicated a three-factor structure consistent with the
original BAPQ. The Kaiser-Meyer-Olkin (KMO) value was
0.942, and Bartlett’s test of sphericity was significant (y* =
5724.29, p < 0.05), confirming sample adequacy for factor
analysis. While five initial factors emerged, two were
deemed weak in explanatory power and were merged or
excluded based on cross-loadings. The final model retained
three robust factors with 30 items, explaining 52.46% of the
total variance. These were labeled: pragmatic language (9
items), aloof personality (11 items), and rigid personality (10
items).

Confirmatory factor analysis (CFA) supported the three-
factor model, with acceptable fit indices: y¥df = 2.45,
RMSEA =0.007, GFI =0.98, AGFI =0.90, CFI =0.94, TLI
=0.91, IFI = 0.88, and NFI = 0.93. These values indicate a
good fit between the hypothesized model and the observed
data.

Criterion validity was demonstrated through significant
correlations between BAPQ subscales and alexithymia
scores (r = 0.32 to 0.51, p < 0.01). Low or non-significant
correlations with empathy scores (r = 0.00 to -0.09)
supported divergent validity.

Cronbach’s alpha values for the total scale and subscales
were strong: pragmatic language (o = 0.89), aloof
personality (a = 0.82), rigid personality (o = 0.84), and total
scale (a = 0.86). Test-retest reliability coefficients ranged

from 0.71 to 0.78 across subscales, further supporting the
stability of the instrument over time.

Discussion and Conclusion

The results of this study confirmed that the Persian
version of the Broad Autism Phenotype Questionnaire
possesses a reliable and valid three-factor structure for use
within an Iranian university population. The factorial
validity of the instrument was supported by both exploratory
and confirmatory factor analyses, with model fit indices
indicating strong structural alignment with the original
version. Importantly, this structure retained 30 items after
the removal of six items with low factor loadings, which
enhanced the internal consistency and conceptual clarity of
the scale.

Internal correlations among the three subscales were
moderate to strong, reflecting conceptual coherence and
multidimensionality. These findings align with previous
research that also endorsed a three-factor structure with
moderate intercorrelations among subscales (Godoy-
Gimenez et al., 2018; Hurley et al., 2007; Meera et al., 2015;
Sasson et al., 2013). Moreover, the positive correlation of
BAPQ subscales with alexithymia scores affirms its
convergent validity, while low correlation with empathy
scores supports its divergent validity. These outcomes
suggest that the BAPQ measures a distinct cluster of autism-
related traits, differentiating them from general affective
traits such as empathy.

Reliability assessments yielded robust values, indicating
that the Persian BAPQ can consistently capture trait-like
characteristics associated with the broader autism phenotype
over time. These psychometric strengths suggest that the
Persian BAPQ is suitable for research and potential clinical
screening purposes in adult populations.

The current findings also underscore the unique
contribution of the BAPQ in comparison to other commonly
used tools like the Social Responsiveness Scale and the
Autism-Spectrum Quotient. While those tools assess broader
behavioral and attentional features of ASD, the BAPQ offers
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a nuanced assessment of the subclinical phenotype,

particularly in adult non-clinical populations.
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