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ABSTRACT

Background: Autistic traits are frequently linked to psychological distress, suicidal ideation,
and everyday functional impairments. To cope with feelings of discomfort in social situations,
some individuals engage in ‘camouflaging’ strategies, such as compensating for or masking
autistic features, which may delay recognition of difficulties and access to support. Despite these
concerns, research on camouflaging has grown substantially, with the camouflaging autistic traits
questionnaire (CAT-Q) emerging as the only validated self-report instrument specifically developed
for this construct.

Objectives: The aim of this study was to validate the Persian version of the CAT-Q.

Materials & Methods: The statistical population comprised all male and female students aged
16-18 years attending public schools in Tehran during the 2021-2022 academic year. Through
a multistage sampling method, 350 students (230 females and 120 males) were selected and
completed the CAT-Q, the autism-spectrum quotient (AQ), and the social anxiety scale for
adolescents (SAS-A). A total of 350 participants were categorized into three groups—Ilow-AT, mid-
AT, and high-AT—Dbased on their levels of autistic-like traits, as measured by the AQ. To assess test
re-test reliability, 25 participants from the original sample completed the questionnaire again after
a two-month interval. Finally, internal consistency, convergent validity, content validity, known-
groups validity, and test re-test reliability (via intraclass correlation [ICC]) were used to analyze the
data. Statistical analyses were conducted using SPSS software, version 23.

Results: The CAT-Q showed satisfactory internal consistency (0=0.883) along with acceptable test
re-test reliability (ICC=0.821). It also showed significant positive correlations with both the AQ
(P<0.01) and the SAS-A (P<0.01), supporting its convergent validity. For quantitative face validity,
the minimum item impact score was 4.1. The minimum values for the content validity ratio (CVR)
and the content validity index (CVI) were 0.6 and 0.7, respectively, confirming the content validity
of all items.

Conclusion: The CAT-Q emerges as a psychometrically sound measure of social camouflaging,
offering clear potential for future research with Iranian populations.
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» The CAT-Q demonstrates validity and reliability as a self-report instrument for assessing social camouflaging be-

haviors in the Iranian general population.

* Individuals with elevated autistic-like traits tend to engage more frequently in social camouflaging behaviors.

* The CAT-Q demonstrates convergent validity with the SAS-A.

Introduction

he autism spectrum is characterized by

a range of traits, including difficulties

in social interaction, stereotyped behav-

iors, challenges in adapting to change,

and heightened attention to detail (AD).
These traits reach a clinical threshold in autism spectrum
disorder (ASD), but they are also observed in the gen-
eral population. Consistent with the notion that autistic
traits manifest along a continuum, research has shown
that relatives of individuals with ASD, as well as some
members of the general population, exhibit elevated and
subclinical levels of these traits [1]. Autistic traits are
present in individuals with typical functioning and may
include challenges, such as social interaction difficulties,
resistance to change, and sensory sensitivity [2]. Further-
more, individuals with higher levels of autistic traits are
more likely to meet the criteria for a clinical diagnosis of
ASD [3]. These traits are often studied to understand the
increased vulnerability experienced by both autistic and
non-autistic individuals, particularly given that many
autistic adults remain undiagnosed or misdiagnosed [4].

The prevalence of ASD is notably greater in males
compared to females, a difference that is especially pro-
nounced in those with higher intellectual abilities [5].
Recent data from the U.S. Centers for Disease Control
and Prevention (CDC) estimate that ASD affects about
1 in 38 eight-year-old boys and 1 in 152 girls of the
same age [6]. According to the report, the commonly
cited male-to-female ratio of ASD diagnoses is 4:1, yet
a relatively larger proportion of males with ASD exhibit
average or above-average intellectual functioning com-
pared to females. This discrepancy implies that prevail-
ing conceptions of ASD are disproportionately male-ori-
ented [7]. Women may need to present more numerous
or more severe symptoms to obtain a diagnosis, partly
because diagnostic measures were initially validated
predominantly on male populations [8]. Furthermore, re-
search suggests that females with ASD tend to engage in
‘camouflaging’—a behavior involving the concealment

of autistic traits—more frequently than males [9]. This
highlights the challenge of identifying ASD symptoms
in females, which may lead to misdiagnosis, delayed di-
agnosis, or no diagnosis, ultimately limiting their access
to appropriate treatment and support.

One recent topic that has garnered significant attention
in the field of ASD is social camouflaging, which was
included in the 11" edition of the international classifi-
cation of diseases to raise awareness about coping be-
haviors in the context of autism evaluation [10]. Social
camouflaging describes the use of strategies by autistic
individuals to downplay their autistic traits in everyday
social contexts. This phenomenon is widespread and
particularly significant among individuals with higher
intellectual abilities [11]. Research has shown that indi-
viduals with ASD who do not have intellectual or lan-
guage impairments tend to have greater awareness of
their social challenges. As a result, they often experience
symptoms of social anxiety and employ strategies to
compensate for these difficulties [12, 13]. Camouflaging
autistic traits involves a conscious or unconscious effort
to mask or compensate for autistic features, leading to a
reduction in overt autistic behaviors [9, 14]. Examples
of camouflaging behaviors, as described in the current
autism literature, include forcing oneself to maintain eye
contact during social interactions, simulating eye contact
by directing one’s gaze toward the space between anoth-
er person’s eyes or the tip of their nose, and employing
memory strategies to generate a list of suitable conversa-
tion topics. Camouflaging is frequently motivated by the
desire to ‘fit in” and to appear non-autistic [15].

Regarding sex/gender differences, Cage et al. [16]
found similar camouflaging autistic traits questionnaire
(CAT-Q) scores for men and women with ASD, despite
other reports suggesting that women engage in cam-
ouflaging more frequently than men, often for practi-
cal reasons in work or academic contexts. According to
Hull et al. [17], autistic women exhibited higher CAT-Q
scores compared to autistic men, whereas no such gen-
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der differences were observed among typically devel-
oping participants.

Research has shown that social camouflaging has sev-
eral negative consequences, including reduced access to
support and clinical services due to the concealment of
related issues. Individuals with higher social camouflag-
ing scores experience increased anxiety and stress, feel
distanced from their true selves [9], receive less accep-
tance from others, and exhibit more symptoms of de-
pression [18]. In a qualitative study involving interviews
with late-diagnosed autistic women, feelings of exhaus-
tion and negative impacts on identity were identified as
outcomes of social camouflaging [19]. Additionally, so-
cial camouflaging has been recognized as a risk factor
for suicide in adults with ASD [20].

Apparently, individuals with ASD who do not have in-
tellectual impairments are reported to experience social
anxiety more frequently. This increased occurrence may
be attributed to a heightened awareness of their social
challenges [12, 13, 21]. Additionally, some researchers
have linked the use of camouflaging strategies to fewer
difficulties in executive functions [22].

In recent years, the timely diagnosis of ASD and the
early identification of subthreshold autistic traits have
become increasingly important, both therapeutically and
in research. A growing number of studies, with diverse
objectives, use the CAT-Q to measure social camou-
flaging, and it appears that the CAT-Q is a promising
tool for assessing camouflaging behaviors, which often
conceal autistic features in adults and may hinder timely
diagnosis, especially among women. In this context, it
is essential to make the assessment tool for camouflag-
ing behaviors accessible to non-English speakers and to
explore its psychometric properties across different lan-
guages and cultures.

Materials and Methods
Study procedure

The present descriptive, cross-sectional study was
conducted on male and female students aged 16 to
18 years attending public schools in Tehran during
the 2021-2022 academic year. The literature on factor
analysis offers several general recommendations con-
cerning appropriate sample sizes, with the majority
emphasizing the need for large samples (e.g. at least
200 participants) in order to achieve reliable and valid
factor-analytic outcomes [23].
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To enhance generalizability, a total of 370 students
were selected from the target population using a mul-
tistage random sampling method and participated in
completing the research instruments. Data collection
began with obtaining the necessary permissions. In the
first stage of sampling, a complete list of Tehran’s edu-
cational districts was compiled, from which Districts 2,
5, and 6 were selected using computer-generated ran-
dom numbers in Microsoft Excel (RANDBETWEEN
function). In the second stage, within each selected dis-
trict, one boys’ high school and one girls’ high school
were randomly chosen using the same method. Finally,
in the third stage, two classes were randomly selected
from each chosen school to participate in the study. A
total of 350 completed questionnaires were included in
the final analysis, while 20 were excluded due to in-
complete responses.

Eligibility for the current study was determined based
on the following criteria: (1) participants must be be-
tween 16 and 18 years of age; (2) participants must have
no intellectual disability or major cognitive impairment;
and (3) participants must provide assent, along with pa-
rental or guardian consent.

Participants with a previously identified history of
major cognitive impairment or intellectual disability, as
reported by parents or school counselors, were excluded
from the study. This information was gathered during
the initial screening interview to ensure the cognitive
eligibility of participants.

The translation process followed the forward-back-
ward method. Initially, the CAT-Q was translated from
English into Persian by a team consisting of a PhD in
English literature, a psychiatrist, and a psychologist, all
of whom were proficient in English. Throughout the
translation, expert feedback and linguistic input were
systematically incorporated to ensure the accurate pres-
ervation of core concepts. Subsequently, the Persian
translation underwent back-translation into English by
another PhD in English literature. This back-translated
version was thoroughly reviewed and revised by the
original translation team to ensure conceptual and lin-
guistic accuracy. Finally, the revised Persian version
was administered to 10 students to evaluate its gram-
matical accuracy, fluency, and comprehension difficulty.
Based on the feedback and suggestions provided, final
revisions were made to ensure the text was fully aligned
with the cultural and linguistic context of the target pop-
ulation (Iran) (Appendix A).
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Face validity

Face validity was assessed using both quantitative and
qualitative approaches. For the qualitative assessment of
face validity, 10 specialists in psychology, special educa-
tion, and psychiatry were selected to review the items
and evaluate the statements in terms of comprehensibil-
ity, simplicity, and clarity. Their feedback was incorpo-
rated, and the items were subsequently revised by the re-
search team to ensure the content remained unchanged.
For the quantitative assessment of face validity, the same
10 specialists rated the importance of each item using a
seven-point Likert scale, ranging from 1 (strongly dis-
agree) to 7 (strongly agree). The importance coefficient
for each item was then calculated, and a minimum score
of 4.1 was required for the items to be considered valid
based on the quantitative assessment.

Content validity

To assess qualitative content validity, expert opinions
were solicited. In this study, the instrument was pre-
sented to 10 experts in psychology, special education,
and psychiatry. They were asked to evaluate the items
in terms of grammar, appropriate word usage, item rel-
evance, and proper placement. Based on their feedback,
the research team revised certain items while ensuring
the core content remained unchanged. For quantita-
tive content validity, expert evaluations were analyzed
by calculating two indices: The content validity ratio
(CVR) to ensure that the most necessary and relevant
items were selected, and the content validity index (CVI)
to confirm that the items were appropriately designed to
measure the intended content. The minimum acceptable
scores for the CVI and CVR were set at 0.7 and 0.6, re-
spectively. As a result, all items were deemed valid.

Study tools

1) CAT-Q: The CAT-Q (Hull et al., 2019) is a self-re-
port instrument consisting of 25 items designed to assess
camouflaging strategies [15]. It yields a total score and
three subscale scores (also referred to as factors): Com-
pensation (strategies used to compensate for social dif-
ficulties related to autism), masking (strategies aimed at
concealing autistic traits and/or presenting non-autistic
characteristics), and assimilation (strategies intended to
adapt to and fit in with non-autistic individuals). Each
item is evaluated by respondents on a seven-point Likert
scale, with response options spanning from 1 (strongly
disagree) to 7 (strongly agree), based on how well each
statement describes their social interactions. The total
score is calculated by summing the item responses, with

Caspian Journal of
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appropriate adjustments for reverse-scored items, yield-
ing a possible range from 25 to 175. In the present study,
the CAT-Q total and subscale scores were calculated
based on the mean of item scores, resulting in scores
ranging from 1 to 7. Calculating mean item scores in
multi-item Likert scales is a widely accepted approach
that enhances the comparability and interpretability of
results, especially in statistical analyses, such as factor
analysis and regression models [24, 25].

The CAT-Q exhibited satisfactory internal consistency
(0=0.94) and showed preliminary evidence of stability
over time (r=0.77). Its convergent validity was demon-
strated through correlations with well-being, depression,
anxiety, and autistic traits [15]. Since the psychometric
properties of the CAT-Q have not been examined in Iran,
the present study aimed to validate the CAT-Q in the Ira-
nian general population.

2) The social anxiety scale for adolescents (SAS-A):
The SAS-A (La Greca & Lopez, 1998) is a self-report
instrument developed to evaluate social anxiety in youth
populations [26]. The measure consists of 18 core items
and 4 filler items, each rated on a five-point Likert scale
ranging from 1 (never) to 5 (always). The scale yields
three subscales: Fear of negative evaluation (FNE; 8
items), social avoidance and distress in novel situations
(SAD-new; 6 items), and generalized social avoidance
and distress (SAD-general; 4 items). Subscale and total
scale scores are derived by summing adolescents’ ratings
for each item. The score ranges for the subscales are as
follows: 840 for FNE, 6-30 for SAD-new, and 4-20
for SAD-general, while the overall SAS-A score ranges
from 18 to 90. Higher scores indicate greater severity of
social anxiety. Research has shown satisfactory internal
consistency, with Cronbach’s a values ranging from 0.76
to 0.91. Test re-test reliability over a two-month period
has been reported within the range of 0.54 to 0.78 [26,
27]. The SAS-A also demonstrates good construct valid-
ity, supported by significant correlations with other in-
struments assessing general or unspecified anxiety and
depressive symptoms [28]. In Iran, Ostvar and Razavieh
[29] reported a test re-test reliability of 0.88 for the over-
all scale, and Cronbach’s a values for the subscales FNE,
SAD-New, and SAD-general as 0.84, 0.74, and 0.77, re-
spectively.

3) Autism-spectrum quotient (AQ): The AQ (Baron-
Cohen et al., 2001) is a 50-item self-report measure de-
veloped to evaluate autistic traits in both clinical popula-
tions and the general community. Items are rated on a
four-point Likert scale, and the AQ yields five subscales:
AD, attention switching (AS), social skills (SS), commu-
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nication (C), and imagination (I). Responses indicating
more autistic traits are scored as 1, while responses indi-
cating non-autistic traits are scored as 0. The AQ yields
a total score ranging from 0 to 50, where higher values
indicate greater severity of autistic traits. Psychometric
evaluations of the instrument have demonstrated strong
test re-test reliability and acceptable-to-high internal
consistency [30]. In Iran, Nejati Safa et al. [31] reported
a Cronbach’s a of 0.79 for the total score, indicating ac-
ceptable internal consistency.

Statistical analysis

Participants were initially categorized into three groups
based on their autistic traits, as measured by the AQ.
Group 1, termed the ‘low-AT group,’ included individu-
als who scored below 19 on the AQ (n=151). Group 2,
referred to as the ‘mid-AT group,” comprised participants
with scores ranging from 19 to 31 (n=147). Group 3,
called the ‘high-AT group,’ consisted of individuals who
scored 32 or higher (n=52). The threshold score of 32 for
the ‘high’ scoring group was based on the original study
by Baron-Cohen et al. [30], where this score marked the
point at which 80% of individuals with autism scored.
Additionally, following Robertson & Simmons [32],
the minimum score for the ‘“Mid’ group was set at 19
to ensure the inclusion of individuals with higher-than-
average AQ scores, considering the mean AQ score of
16.4 for controls in the original AQ study [30].

Cronbach’s a was used to estimate the internal consis-
tency of the CAT-Q (n=40). Construct validity was ex-
amined by applying Pearson’s correlations, both across
the three subscales and between individual subscales
and the overall CAT-Q score. Test re-test reliability of
the CAT-Q was determined using the intraclass correla-
tion coefficient (ICC). To assess test re-test reliability,
25 participants from the original sample were asked to
complete the questionnaire once again after a two-month
interval. Given that the questionnaire was self-adminis-
tered in both sessions, no external raters were involved
in the evaluation process. Consequently, a two-way
mixed-effects model with absolute agreement for single
measurements was utilized to compute the ICC. The re-
sulting value (ICC=0.821) indicated a high degree of test
re-test reliability, reflecting the stability and consistency
of the measurement over time.

To assess the representativeness of the re-test group
compared to the total sample, the distributions of gender,
grade, and age were compared between the two groups.
The chi-square test indicated no significant differences
between the re-test group (n=25) and the total sample
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(n=350) in terms of gender (¥*(1)=0.027, P=0.87), grade
(¥*(2)=0.108, P=0.95), and age (¥*(2)=0.138, P=0.93).
Therefore, it can be concluded that the re-test group was
a good representation of the total study population.

To evaluate convergent validity, Pearson’s correlation
coefficients were used, relating CAT-Q total and subscale
scores to those obtained from the AQ and SAS-A. The
SAS-A was included to assess convergent validity based
on prior evidence indicating that a significant proportion
(29-57%) of autistic youth experience co-occurring so-
cial anxiety disorder (SAD) [33]. Social camouflaging
and the safety behaviors associated with social anxiety
both involve efforts to conceal one’s authentic self to
avoid negative social evaluation, suggesting conceptual
overlap between these constructs.

Subsequently, known-groups validity was assessed by
comparing CAT-Q scores—both total and individual
factor scores—across the three groups: low-AT, mid-AT,
and high-AT, using one-way ANOVA. Bonferroni-cor-
rected post hoc comparisons were also conducted. Sta-
tistical analyses were carried out using SPSS software,
version 23.

Results

The study sample comprised 350 high school students,
of whom 230 were female and 120 were male. The
Mean£SD age of participants was 17.05+0.71 years. Sex
distribution did not vary significantly across the groups.
A significant difference was found in the mean AQ
scores among the three groups, with the low-AT group
exhibiting significantly lower mean scores compared to
the other two groups. Additionally, a significant differ-
ence emerged in SAS-A averages between the high-AT
and low-AT groups, with the high-AT group reporting
elevated levels of social anxiety (Table 1).

Effect size estimates indicated a very large effect for AQ
(m?=0.85), a small effect for SAS-A (1*=0.02), and a neg-
ligible association for sex distribution (Cramér’s V=0.04).

Reliability

Internal consistency for the CAT-Q was high (Cron-
bach’s 0=0.883). Each of its subscales (compensation,
masking, and assimilation) yielded a values greater than
0.70 (Table 2). The three subscales exhibited substantial
correlations with the total score, and significant positive
correlations were found among the subscales themselves
(Table 3). The ICCs obtained for each CAT-Q subscale,
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Table 1. Group differences in study variables across low-, mid-, and high-AT groups (n=350)

No. (%)/Mean+SD Chi-
Variables . . Square P Post-hoc Comparisons
High-AT group Mid-At Group Low-AT Group Value/F
(n=52) (n=147) (n=151)
M 20 51 49
Sex 0.639" 0.726

F 32 96 102

Total AQ 34.44+2.56 23.31+3.43 14.06+2.63 977.672" <0.01 Low-AT<mid-AT<high-AT
STAO;;?IA 42.48+6.74 40.3849.71 39.58+7.39 3.167* 0.043 Low-AT<high-AT

"Chi-square, *F.

Note: Effect sizes (n2 for ANOVAs; Cramér’s V for x?) are reported in the text.

as well as for the total score, were above 0.75, supporting
the measure’s test re-test reliability (Table 4).

Convergent validity

The total score of the CAT-Q was significantly associ-
ated with the total score of the AQ (r=0.501). Each of
the three CAT-Q factors demonstrated significant corre-
lations with the AQ total score. The weakest correlation
was observed for the CAT-Q masking factor (r=0.337),
while the strongest correlation was found with the
CAT-Q compensation factor (r=0.456). Additionally,
the CAT-Q total score was significantly correlated with
all AQ subscale scores, with correlations ranging from
moderate for the I subscale (r=0.533) to strong for the C
subscale (r=0.852). All relationships between the CAT-
Q factors and AQ subscales were positive and statisti-
cally significant.

The CAT-Q total score also exhibited a significant and
strong correlation with the SAS-A total score (r=0.771).
Each of the CAT-Q factors showed positive and signifi-
cant correlations with the SAS-A total score. The weak-
est correlation was observed with the CAT-Q compensa-
tion factor (r=0.387), while the strongest was found with
the CAT-Q assimilation factor (r=0.598). Furthermore,

the CAT-Q total score displayed significant correlations
with all SAS-A subscale scores, ranging from moderate
for the FNE subscale (r=0.522) to strong for the SAD-G
subscale (r=0.625) (Table 5).

Known-groups validity

Participants were categorized based on their autistic
trait levels as measured by the AQ. ANOVA results in-
dicated significant group differences in the CAT-Q total
score as well as across all subscales. Bonferroni-adjust-
ed post-hoc analyses showed that the high-AT group
obtained markedly higher scores than both the mid-AT
and low-AT groups. Moreover, the mid-AT group also
demonstrated higher mean scores relative to the low-AT
group (Table 6).

Effect size estimates indicated large effects for the CAT-
Q total score (n>=0.26) and compensation (1>=0.22), a
moderate-to-large effect for assimilation (n>=0.16), and
a moderate effect for masking (1>=0.06).

Discussion

In the present research, we sought to examine the psy-
chometric properties of the Persian adaptation of the

Table 2. Reliability coefficients (Cronbach’s o) for the CAT-Q overall scale and subscales (n=40)

CAT-Q

Chronbach’s a

Compensation
Masking
Assimilation

Total score

0.781

0.752

0.815

0.883
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Table 3. Correlation coefficients for the CAT-Q overall scale and subscales (n=350)

CAT-Q Compensation Masking Assimilation Total Score
Compensation - 0.389™ 0.448™ 0.718™
Masking 0.389™ - 0.345™ 0.681"
Assimilation 0.448™ 0.345™ - 0.73"
Total score 0.718™ 0.681"" 0.73" -
“P<0.01. “CINS

CAT-Q within a student sample. Previous studies by
Hull et al. [9, 15] emphasized that the CAT-Q is an ef-
fective measure for capturing camouflaging strategies—
behaviors that can mask autistic characteristics and com-
plicate the diagnosis of ASD, especially in females. The
recent emphasis by clinicians and researchers on the im-
portance of timely ASD diagnosis and the early recogni-
tion of subthreshold autistic traits highlights the need to
extend camouflaging measures to non-English-speaking
populations [9, 15].

In the present study, the instrument demonstrated satis-
factory internal consistency at both the whole scale and
subscale levels. Specifically, the lowest value, which is
consistent with the original validation study, was ob-
served for the masking factor. Additionally, strong cor-
relations were identified between the CAT-Q total scores
and the scores of individual factors. The test re-test re-
liability was acceptable, affirming the instrument’s reli-
ability within our sample.

In line with expectations, participants in the high-AT
group—those presenting with clinical manifestations of
ASD—exhibited elevated levels of camouflaging behav-
iors on the CAT-Q. Participants in the mid-AT group—
those with subthreshold traits—reported moderate lev-
els, while participants in the low-AT group—those with
low autistic traits—exhibited the lowest camouflaging
scores. These findings may be regarded as supporting
the interpretation that camouflaging occurs on a con-

tinuum from the general population to clinical samples,
consistent with the continuous nature of the autism spec-
trum [13, 15].

The total CAT-Q score showed a positive correlation
with autistic-like traits, suggesting that individuals exhib-
iting elevated levels of these traits tend to display camou-
flaging behaviors, regardless of an autism diagnosis. Giv-
en that proficient camouflaging at high levels may lead to
missed clinical diagnoses [34], utilizing the CAT-Q could
be valuable in identifying camouflaging behaviors among
people considered at risk for autism, even if they have not
yet met the formal diagnostic criteria.

Our findings revealed significant correlations between
all CAT-Q subscales and the subscales of the AQ and the
SAS-A, consistent with the results reported by Hull et al.
[15]. They observed higher correlations of the CAT-Q
with the broad autism phenotype questionnaire (BAP-Q)
and the Liebowitz social anxiety scale (LSAS) [9, 15].

Within the cognitive model proposed by Clark and
Wells [33], individuals with SAD engage in safety be-
haviors—strategic efforts to minimize perceived social-
evaluative threats. These behaviors are classified as
avoidance (e.g. avoiding eye contact) and impression
management (e.g. appearing more sociable). While both
can maintain anxiety, avoidance tends to impair so-
cial interactions more severely, as it is often perceived
more negatively by others. The use of safety behaviors

Table 4. Intraclass correlation coefficients for test re-test reliability of the CAT-Q overall scale and subscales (n=25)

CAT-Q ICC
Compensation 0.817
Masking 0.798
Assimilation 0.846
Total score 0.821

@ CINS
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Table 5. Correlation coefficients among CAT-Q, AQ, and the SAS-A scores in the total sample (n=350)

AQ SAS-A
CAT-Q Attention Total
A | Total A FNE AD-N AD-

S8 5 toDetail ¢ otal AQ S SAD-G  psa

Compensation 0.625™ 0.552™ 0.741™ 0.802" 0.355™ 0.456™  0.352" 0.335™ 0.621™ 0.387"

Masking 0.558™ 0.676™ 0.725™ 0.561" 0.457™ 0.337" 0.387" 0.387" 0.397" 0.527"

Assimilation 0.604™" 0.535™ 0.655™ 0.632™ 0.469™ 0.400" 0.451™ 0.401™ 0.449™ 0.598™

Total score 0.667" 0.741™ 0.825™ 0.852™ 0.533" 0.501" 0.522" 0.588™ 0.625" 0.771"
Abbreviations: AS: Attention switching; SS: Social skills; C: Communication; I: Imagination. (UCINS

"P<0.01.

to conceal one’s social anxiety parallels the concept of
social camouflaging in autism [35]. Camouflaging en-
compasses a range of compensation strategies aimed at
addressing social and C challenges in autism, masking
techniques that facilitate the presentation of a non-autis-
tic persona to neurotypical peers, and assimilation strat-
egies designed to help individuals navigate potentially
uncomfortable social situations [33]. This conceptual
overlap between social camouflaging and social anxiety
supports the use of the SAS-A to evaluate the convergent
validity of the CAT-Q. Both constructs reflect efforts to
conceal one’s authentic self in social contexts, highlight-
ing the utility of the SAS-A as a convergent measure in
validating the CAT-Q.

In addition to the validation of the Persian version, the
CAT-Q has been tested across various cultural contexts,
showing promising results in different populations. The
CAT-Q has been evaluated with university students in
Italy and with autistic and non-autistic adults in the UK,
demonstrating good validity and internal consistency
[36, 15]. However, the French and Dutch versions ex-
hibited reliable but inconsistent measurements across
autistic and non-autistic adults [37, 38]. The Japanese
version demonstrated sufficient internal consistency

for both autistic and non-autistic samples, along with
moderate-to-good and consistent test re-test reliability
across all three subscales [39]. The Taiwanese version,
examined among autistic and non-autistic children, ado-
lescents, and their caregivers, demonstrated a two-factor
structure—compensation/masking and assimilation—
with satisfactory reliability [40]. In the Persian version,
the CAT-Q demonstrated a good fit to the primary three-
factor structure. Furthermore, it exhibited acceptable in-
ternal consistency, satisfactory test re-test reliability, and
strong evidence of content validity, known-groups valid-
ity, and convergent validity.

It is important to interpret the results of this study with-
in the context of certain limitations. Specifically, our
sample consisted primarily of school students, which
may limit the generalizability of the findings to the
broader population. To strengthen the external validity
of our conclusions regarding the CAT-Q’s effectiveness
in assessing camouflaging behaviors, further research
involving more diverse, general population samples—
ideally with clinical assessments—is needed. Further-
more, validating the instrument in clinical settings, par-
ticularly with individuals who have a confirmed autism

Table 6. Post-hoc comparisons of CAT-Q overall scale and subscale scores across groups (n=350)

MeantSD
CAT-Q F P Post-hoc Comparisons
High-AT Group Mid-AT Group Low-AT Group
Compensation 4.01+1.55 2.71+0.97 2.13+1.22 49.217 <0.01 Low-AT<mid-AT<high-AT
Masking 4.32+1.8 4.02+1.6 3.22+1.79 11.886 <0.01 Low-AT<mid-AT<high-AT
Assimilation 4.441.72 3.3611.4 2.5741.31 34.173 <0.01 Low-AT<mid-AT<high-AT
Total score 4.25+1.03 3.3610.86 2.64+0.99 59.728 <0.01 Low-AT<mid-AT<high-AT

Note: Effect sizes (1)?) are reported in the text.
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diagnosis, is essential for ensuring its applicability in
these contexts.

It is also important to consider that the self-report na-
ture of the CAT-Q relies on individuals’ self-reflection
and their ability to articulate their camouflaging behav-
iors and motivations. As a result, its applicability may
be limited for those who have difficulty reflecting on
their behaviors or expressing their motivations, such as
some autistic individuals with language or intellectual
challenges. To address this limitation, the CAT-Q can
be supplemented with behavioral observations or infor-
mant-report measures of camouflaging. This combined
approach allows for the assessment of camouflaging be-
haviors in individuals with limited self-insight or C abili-
ties. By integrating the CAT-Q with observed behavioral
and cognitive measures, a more comprehensive evalua-
tion of this complex phenomenon can be achieved.

In the present study, given that group classification
was based on AQ cut-offs, the high-AT group was com-
paratively smaller (n=52). This distribution is expected
in community-based samples. Nonetheless, the total
sample size (n=350) was sufficient for the psychometric
analyses conducted.

Conclusion

The CAT-Q demonstrates its reliability and validity as
an effective instrument for assessing social camouflag-
ing behaviors. It shows considerable potential as a valu-
able tool for future research within Iranian populations,
contributing to a better understanding of how social
camouflaging manifests in this context. The CAT-Q’s
ability to provide both theoretical and practical insights
makes it a crucial tool for advancing research on social
camouflaging, highlighting its importance for future
studies in this field.
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Appendix A. Persian version of the CAT-Q
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