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1 | INTRODUCTION

Christina M. Cruz®® |

PriscillaGiri* | Michael Matergia®® |

Abstract

Introduction: Having more “autistic traits” is associated with an increased risk of men-
tal health conditions. However, few studies have examined autistic traits in nonclinical
samples. This study aims to analyze the relationship between autistic traits and inter-
nalizing symptoms among early adolescents and to examine the moderating effect of
self-efficacy.

Methods: Survey data were collected from early adolescents ages 10-14 living in
Darjeeling, India (n = 274) to assess autistic traits, self-efficacy, and internalizing
symptoms.

Results: Higher internalizing symptoms were significantly associated with a higher
report of autistic traits. Academic, social, and emotional dimensions of self-efficacy
moderated the relationship between autistic traits and internalizing symptoms.
Conclusion: The moderation effects between social and emotional self-efficacy among
youth with high versus low autism trait scores suggest the need for social-emotional
learning interventions designed for and with neurodivergent youth. Such interventions
aim to reduce internalizing symptoms during early adolescence and improve future

mental health trajectories.
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Autistic children are at a profound risk for mental health conditions

in comparison to typically developing children (Bandura et al., 1999;

Autism Spectrum Condition (ASC) has a global prevalence rate esti-
mated to be 1.5-2%, making it one of the most common developmental
conditions (Baird et al., 2006; Fombonne, 2009; Lord & Spence, 2006;
Lyall et al., 2017). The majority of autistic individuals live in low- and
middle-income countries (LMIC), with approximately 2 million autis-
tic youth living in India (Deshmukh et al., 2013; Rahman et al., 2016).

Sandin et al., 2015; Schoénfeld et al., 2016). A new and growing move-
ment led by autistic individuals and advocates calls for a paradigm
shift away from deficit-based models toward a neurodiversity affirming
framework. This perspective views autism and associated traits as an
expected variation in neural development (Johnson, 2017; Lai et al.,

2015). Advances in the development of population measures of autism
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aim to create measurement scales for nonclinical populations that can

be administered by nonspecialists. Accordingly, more recent measures
are founded on a theoretical paradigm that asserts that individual
traits associated with autism are distributed across human populations
and, at a threshold level, meet common diagnostic criteria for ASC.
Few studies have examined how these new measures can be useful in
nonclinical populations to better tailor and target interventions. Such
interventions can support autistic and neurodivergent individuals by
identifying protective factors that reduce mental health disorders and
promote mental wellbeing.

A growing body of evidence supports self-efficacy as a protective
factor that reduces the risk for mental health disorders and promotes
mental wellbeing. Self-efficacy is defined as the perceived ability to
complete a desired action, tackle a novel task, or cope with a broad
range of stressors (Bandura et al., 1999; Luszczynska et al., 2005). Pre-
vious studies have reported that lower self-efficacy is associated with
higher levels of depressive and anxiety symptoms (Comunian, 1989;
Ehrenberg et al., 1991; Kashdan & Roberts, 2004; Kwasky & Groh,
2014; Luszczynska et al., 2005). Muris (2001) developed a self-efficacy
questionnaire for children (SEQ-C) to measure three dimensions of
self-efficacy, including academic, social and emotional self-efficacy
(Muris, 2001). Academic self-efficacy refers to an individual's per-
ceived ability to control learning behaviors, master subject content,
and meet academic expectations; social self-efficacy refers to an indi-
vidual’s perceived ability to be assertive and form relationships with
peers; and emotional self-efficacy refers to an individual’s perceived
ability to cope with negative emotions (Muris, 2001).

While the majority of autism interventions target early childhood,
a second period of heightened neuroplasticity is triggered by the
onset of puberty, creating a sensitive window for social-emotional
learning (Cherewick, 2023; Mottron et al., 2014). During adolescence,
self-efficacy develops through reciprocal relationships between intrap-
ersonal factors (affective, behavioral, and cognitive capacities) and
social and environmental factors. Self-efficacy influences individual
behavior patterns and is shaped by social and environmental condi-
tions. Early adolescence is a particularly opportune time to deliver
interventions aimed at reducing the risk of mental health disorders
before clinically significant symptoms increase during middle and later
adolescence. This opportunity is especially crucial for neurodivergent
and autistic early adolescents. Studies estimate the risk for attempt-
ing suicide is more than three times higher for autistic individuals
compared to neurotypical individuals, and 8.5 times higher for autis-
tic girls compared to neurotypical girls (Hodgetts et al., 2015; Kogan
et al., 2008; Milton & Sims, 2016; Vohra et al., 2017). Autistic adults
have argued that a significant cause of these tragic statistics is related
to diminished self-perception, autonomy, and self-esteem (Hodgetts
et al,, 2015; Kogan et al., 2008; Milton & Sims, 2016; Vohra et al.,
2017). Prevention programs that target self-efficacy could address

these vulnerabilities and improve mental health outcomes.

CHEREWICKET AL.

Open Access

1.1 | Study aims and hypotheses

The aims of the current study were to (1) examine the associations
between subdomains of autistic traits, self-efficacy, and internalizing
symptoms by sex and (2) to assess the strength of these associations,
including the interaction between autistic traits and self-efficacy, in
predicting internalizing symptoms. We hypothesize that (1) subdo-
mains of autistic traits and self-efficacy will be significantly associated
with internalizing symptoms and (2) higher self-efficacy scores will
moderate the relationship between autistic traits and internalizing
symptoms, such that higher self-efficacy scores will attenuate the

association between higher autistic traits and internalizing symptoms.

2 | METHODS

2.1 | Procedure

The study sample (n = 274) comprised urban, peri-urban, and rural
early adolescents in the Darjeeling Himalayas, a district in the state
of West Bengal, India. Four schools were recruited to participate in
the study based on positive working relationships with the local non-
governmental organization, Darjeeling Ladenla Road Prerna (DLRP).
Together with school leaders, DLRP identified classrooms with eligible
adolescents. Classrooms were then selected using a random number
generator. Within each class, all eligible participants were invited to
participate. Eligibility criteria included: (1) age 10-14 upon enrollment,
(2) residence in Darjeeling, India, (3) attendance at one of four low-cost
private schools, (4) caregiver written consent, (5) participant verbal
assent. Participants were informed that their participation was volun-
tary, they could withdraw from the study at any time, and they were
given a description of the study. Participants completed 45-min sur-
veys administered after school on school grounds in a private location.
Research assistants read each question aloud in Nepali, and partic-
ipants recorded their responses on a corresponding written survey.
Participant responses were then entered into the Research Electronic
Data Capture (REDCap) application (Patridge & Bardyn, 2018).

2.2 | Ethics standard

This study was performed in accordance with the ethical standards in
the 1964 Declaration of Helsinki and its later amendments or com-
parable ethical standards. The study was approved by the Colorado
Multiple Institutional Review Board (COMIRB) and the St. Josephs
College Ethics Committee in Darjeeling, India: Protocol No. 23-1421.
Informed written consent was obtained from all caregivers of adoles-
cents and informed assent obtained from all adolescents included in
the study.
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2.3 | Measures

The Autism Spectrum Quotient (AQ) is a self-report measure that consists
of 50 statements to assess autistic traits in a general population (Baron-
Cohen et al., 2001). Participants respond a four point Likert scale
(1 = definitely agree, 2 = slightly agree, 3 = slightly disagree, 4 = def-
initely disagree). In concordance with the authors recommendations,
the four point scale is reduced to a dichotomous scale by assigning one
point to responses of slightly agree or agree in one half of items and
one point to responses of disagree or slightly disagree in the other half.
The total score ranges from O to 50 points, with higher scores indicating
greater number of autistic traits. Previous research has demonstrated
that individuals with a diagnosis of ASC score higher than nonclinical
samples on the total AQ and individual subscales (Baron-Cohen et al.,
2001; Broadbent et al., 2013; Hoekstra et al., 2008; Lau et al., 2013).
The test-retest reliability and internal consistency of the AQ have been
previously evaluated as acceptable (Baron-Cohen et al., 2001; Broad-
bentetal., 2013; Hoekstra et al., 2008; Lau et al., 2013). The Cronbach’s
alpha in this sample was a =.75.

Self-Efficacy Questionnaire for Children (SEQ) is a 24-item question-
naire developed by (Muris, 2001) for use with children and adolescents.
The SEQ s composed of three 8-item subscales: academic self-efficacy,
social self-efficacy, and emotional self-efficacy. The SEQ measures
responses using a 5-point Likert scale ranging from 1 = strongly dis-
agree to 5 = strongly agree, with higher scores indicating higher levels
of self-efficacy. The Cronbach’s alpha in this sample was o = .82.

Strengths and Difficulties Questionnaire (SDQ) is a 25-item question-
naire to assess mental health problems in children ages 11-17 (Good-
man, 1997). The questionnaire assesses five sub-dimensions includ-
ing conduct problems, hyperactivity-inattention, emotional symptoms,
peer problems and prosocial behavior. Goodman et al. (2010) rec-
ommend use of broader internalizing and externalizing subscales
of the SDQ in population screenings, with conduct problems and
hyperactivity-inattention subscales summed to create an “externaliz-
ing symptoms” subscale; and emotional symptoms and peer problems
summed to create an “internalizing symptoms” subscale. Higher scores
are indicative of greater mental health symptom levels. Response cate-
gories include three answer choices (0 = not true; 1 = somewhat true;
2 = certainly true). The Cronbach’s alpha in this sample was « =.73.

Additional Measures included sex, age, class and school. Location of
schools was used to determine urban, peri-urban or rural communities

from which the analytical sample was drawn.

3 | RESULTS

Data analysis was performed using Stata version 17 (StataCorp, 2021).
There was minimal missing data in the sample for measured vari-
ables (1.4%), and analyses proceeded with complete cases (n = 274).
Demographic characteristics of the analytical sample are presented in
Table 1. To evaluate the first study aim, descriptive statistics of key
variables were assessed for significant differences by sex (Table 2).
Compared to boys, girls reported higher scores on the AQ sub-

TABLE 1 Descriptive statistics of the analytical sample (N = 274).
Sex N (%)
Female 135(59.3)
Male 139(50.7)
Age
10 24 (8.8)
11 55(20.1)
12 59(21.5)
13 60(21.9)
14 76(27.7)
Mean (SD) 12.4(1.3)
Class
5 41(15.0)
6 56(20.5)
7 52(19.1)
8 66(24.2)
9 44(16.1)
10 14(5.3)
Location
Urban 19(6.9)
Peri-urban 57 (20.8)
Rural 198 (72.3)

scales for attention switching (t = 5.23; p = .005) and communication
(t = 3.11; p = .002), and lower scores for imagination (t = —3.02,
p = .003). On the SEQ, boys reported higher emotional self-efficacy
(t = —2.42; p = .016), social self-efficacy (t = —3.15, p = .002), and
total self-efficacy (t = —2.24, p = .026). Girls reported higher total
internalizing symptoms compared to boys (t = 5.10, p < .001). Associa-
tions between sociodemographic variables, autism trait subscales and
total AQ scores, self-efficacy subscales and total SEQ, and internalizing
symptoms using Pearson’s correlations are presented in Table 3. Age
was positively associated with the AQ social skills subscale (o = 0.21,
p <.010), with higher AQ social skills scores indicating greater difficul-
ties. Age was also positively associated with total AQ score (o = 0.16,
p < .010). Age was negatively correlated with academic self-efficacy
(0 = —0.24, p < .001), social self-efficacy (o = —0.15, p < .050), and
total SEQ (p = —0.19, p < .010). Internalizing symptoms were nega-
tively associated with male sex (p = —0.22, p < .001) and emotional
self-efficacy (p = —0.14, p < .050) and positively associated with AQ
subscale scores for social skills (o = 0.16, p < .050), attention switching
(0 =0.16, p < .01), and communication (o = 0.30, p < .001). Internaliz-
ing symptoms were also positively correlated with total AQ (o = 0.24,
p <.010).

To evaluate the second study aim, three mixed-effect regression
models were executed to assess the relationship between independent
variables on the dependent variable, internalizing symptoms. Each
model was adjusted for sex (Male = 2; Female = 1), age, and for clus-

tering within schools, with robust standard errors reported (Table 4).
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TABLE 2 Descriptive statistics of measured variables compared by gender.

Female (n = 135) Male (n = 139) Total (n = 274)
Mean SD Mean SD t p Value Mean SD
AQ
Social Skills 3.46 2.07 3.07 1.79 1.67 097 3.2 1.94
Attention Switching 5.23 1.52 4.70 1.56 2.86 .005** 5.0 1.56
Attention to Detail 5.90 1.85 5.96 1.87 -0.30 .763 5.9 1.85
Communication 4.14 172 3.50 171 3.11 .002** 3.8 174
Imagination 3.70 1.40 4.26 1.64 -3.02 .003** 4.0 1.55
Total AQ 2221 4.23 21.26 4.16 1.85 066 21.9 2.29
SEQ
Emotional 29.1 0.49 30.7 0.42 -242 .016* 29.9 0.32
Social 30.3 0.40 32.1 0.41 =345 .002** 31.2 0.29
Academic 30.9 0.41 30.9 0.44 0.06 .956 30.9 0.30
Total SEQ 90.3 1.05 93.6 1.04 -2.24 .026* 92.0 0.75
sSDQ
Internalizing 8.0 0.31 5.9 0.28 5.10 .000*** 6.9 0.22
symptoms
AQ, Autism Spectrum Quotient; SEQ, Self-Efficacy Questionnaire for Children; SDQ, Strengths and Difficulties Questionnaire.
*p <.05.
**p<.01.
**p <.001.
TABLE 3 Pearson’s correlation coefficients for key analytic variables.
Key variables 1 2 3 4 5) [ 7 8 9 10 11 12
1. Sex -
2.Age -.05 -
3. Social Skills -.10 217 -
4. Attention Switching -17* .06 23 =
5. Attention to Detail .02 -.05 =227 01 -
6. Communication -.19** .07 31 23 -12* -
7. Imagination .18** .08 .18** .04 -.19*  .15* -
8. Total AQ -.10 16 63 58% 2% 63" A4
9. Academic Self Efficacy -.00 -24% - 17 -.07 210 -.10 -.06 -.09 -
10. Social Self Efficacy .19+ -.15* 41 -15* 11 -.23* -13% =327 44 -
11. Emotional Self Efficacy .15* -.08 =33 -13r a7 -.18** -.07 -21%% A7 60%
12. Total SEQ .14 -.19** =37 -14* 20 -21%**  -10 -25%% JT7M 82 85YH
13. Internalizing Symptoms 22" -087 .16* 16 -.023 .30 .01 24%* .07 -.08 -.14* -.06
*p <.05.
**p<.01.
***p <.001.
Model 1 included the academic, social and emotional subscales of the internalizing symptoms (8 = —1.30, p < .001) compared to females.
SEQ. Model 2 included the social skills, attention switching, attention Youth with higher emotional SEQ scores reported significantly lower
to detail, communication, and imagination subscales of the AQ. Model internalizing symptoms (3 = —0.10, p = .005), whereas youth with

3included the total SEQ and total AQ score, and the interaction term higher academic SEQ scores (8 =0.09, p=.023) had significantly higher
between total SEQ and total AQ. Model 1 accounted for 8% of the internalizing symptoms. Model 2 accounted for 13% of the variation in

variation in internalizing symptoms. Males reported significantly lower internalizing symptoms. Consistent with Model 1, male sex (8 = —0.97,
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TABLE 4 Multivariate regression models predicting internalizing symptoms.

Internalizing symptoms (SDQ)

t p R2
.08
-0.68 495
-5.68 <.001
2.28 .023
-0.21 .837
-2.78 .005
.13
-1.12 263
-3.50 <.001
1.61 .108
1.60 .110
0.38 .701
2.66 .008
0.35 728
12
-1.26 .208
-4.25 <.001
3.82 <.001
451 <.001
-3.85 <.001

B SE
Model 1: SEQ
Age -0.20 0.29
Sex -1.30 0.23
Academic SEQ 0.09 0.04
Social SEQ -0.13 0.07
Emotional SEQ -0.10 0.04
Model 2: AQ
Age -0.32 0.29
Sex -0.97 0.28
Social Skills 0.10 0.06
Attention Switching 0.18 0.11
Attention Detail 0.05 0.13
Communication 0.43 0.16
Imagination 0.04 0.12
Model 3: SEQ x AQ
Age -0.35 0.28
Sex -1.21 0.29
Total SEQ 0.14 0.04
Total AQ 0.74 0.16
SEQxAQ -0.01 0.01
SEQ, Self-Efficacy Questionnaire for Children; AQ, Autism Quotient; SDQ, Strengths and Difficulties Questionnaire.
*p<.05.
*p<.01.
***p <.001.

p < .001) was associated with lower internalizing symptoms. Among
the AQ subscales, only the communication subscale (8= 0.45, p =.008)
was associated with higher internalizing symptoms. Model 3 accounted
for 12% of the variation in internalizing symptoms. Again, male sex (8
=-0.121, p <.001) was associated with lower internalizing symptoms.
The total SEQ score was associated with higher internalizing symptoms
(B =0.14, p < .001), as was the total AQ score (8 = 0.74, p < .001).
The interaction term between total SEQ and total AQ was significant,
though with a small effect size (3= —-0.01, p <.001).

Lastly, a marginal interaction model was fitted between academic,
social and emotional subscales of the SEQ and autism traits (low:
1 standard deviation below the mean, high: 1 standard deviation
above the mean) for the dependent variable of internalizing symptoms
Figure 1. It was found that individuals with higher academic self-
efficacy showed elevated internalizing symptoms regardless of their
AQ scores. Conversely, those with high social self-efficacy and high AQ
scores exhibited lower internalizing symptoms compared to individuals
with low social self-efficacy and high AQ scores. Similarly, individuals
with both low and high AQ scores showed reduced internalizing symp-
toms when they had higher emotional self-efficacy scores, compared to
those with lower emotional self-efficacy scores.

4 | DISCUSSION

The current study extends research on the associations between
autistic traits and internalizing symptoms, which may be moderated
by academic, social, and emotional subdomains of self-efficacy, in
a nonclinical sample of early adolescents from a LMIC. Consistent
with well-established global findings, boys reported significantly lower
internalizing symptoms compared to girls in all models. In contrast to
other studies, there were no differences in total AQ scores by sex in
this sample; however, sex differences were observed in AQ subscales.
Specifically, girls reported higher scores on the attention switching
and communication subscales, and lower scores on the imagination
subscale.

In the multivariate regression models, higher scores on the com-
munication subscale were associated with greater internalizing symp-
toms. Difficulties with communication among autistic and neurodi-
verse individuals have been associated with social rejection and expe-
riences of stigma, contributing to internalizing symptoms (Botha et al.,
2022). This finding suggests that interventions designed to support
neurodivergent early adolescents should consider enhancing commu-

nication skills, particularly for girls. Strategies could include encour-
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above the mean, respectively); the total scores on dimensions of the Self-Efficacy Questionnaire for Children (low and high SEQ represent 1
standard deviation below and above the mean for each dimension, respectively); internalizing symptoms are measured by the Strengths and

Difficulties Questionnaire.

aging the acquisition of verbal communication skills, as well as using
alternative communication strategies such as written communication,
recognizing gestures and signing, or supporting use of augmentative
and alternative communication (AAC) (Cariveau et al., 2022; Holyfield
et al., 2017). Furthermore, while individualized approaches to improv-
ing communication are useful for tailoring to the unique strengths
and challenges of autistic youth, there is a need to better under-
stand how school climate and contextual factors could be targeted
through strengths-based programing to support neurodivergent youth
with communication differences. For example, incorporating visual
schedules in classrooms, simplified directions in assignments, divid-
ing assignments in to smaller sections, or flexibility in demonstrating
knowledge acquisition (written, verbal, or nonverbal) could enhance
individuals’ self-efficacy while providing opportunities to showcase
their competencies.

In this sample, girls reported lower social and emotional self-
efficacy, as well as lower total self-efficacy compared to boys. This
finding aligns with previous research in nonclinical American and Tan-
zanian adolescent samples (Cherewick et al., 2023; Muris, 2001). In
the present study, academic self-efficacy was significantly associated
with higher internalizing symptoms. Academic self-efficacy refers to
the individual’s perceived ability to control their learning behaviors,
master subjects, and meet scholastic expectancies (Muris, 2001). In
the Indian context, extensive research has indicated that youth report
enormous stress related to academic pressure (Khan et al., 2016;
Kumar & Talwar, 2014; Mathew et al., 2015). The positive association
between academic self-efficacy and internalizing symptoms found in
this study may be influenced by adolescent stress levels. It is plausible
that adolescents with greater academic self-efficacy also experience
higher levels of stress. Specifically, for youth at both the high and low
end of the AQ scales, higher academic self-efficacy was associated with
increased internalizing symptoms.

In contrast to academic self-efficacy, both higher social and emo-
tional self-efficacy reduced internalizing symptoms among youth
scoring higher on the AQ scale, compared to those scoring lower. Con-

sistent with previous studies linking emotional self-efficacy to lower

psychological symptoms, this study identified emotional self-efficacy
as having the strongest protective association against internalizing
symptoms among youth with higher levels of autistic traits (Andretta
& McKay, 2020). A noteworthy finding in this sample was the moder-
ating effect of social self-efficacy on internalizing symptoms between
high and low autism trait scores. This finding aligns with research
on social connectedness and loneliness, which partially explains the
association between autistic traits and internalizing symptoms (Schiltz
et al,, 2021; Stice & Lavner, 2019). The strong correlation observed
in this sample between social and emotional self-efficacy, as well as
between AQ subscales and social and emotional self-efficacy, suggests
that social-emotional learning interventions for neurodivergent youth
could be a promising approach to reducing internalizing symptoms
during early adolescence, before they potentially reach clinically signif-
icant levels in mid to later adolescence. Previous studies on social skills
interventions have demonstrated reductions in internalizing symp-
toms (McVey et al.,, 2016; Schiltz et al., 2018). Integrating content that
enhances emotional self-efficacy through effective emotional regula-
tion and expression, in conjunction with social self-efficacy content,
can leverage the protective effects of both domains on internalizing
symptoms. These interventions should consider utilizing nonspecial-
ists outside of the school context (e.g. near-peers, community health
workers) to differentiate the social-emotional learning program from
academic learning and to mitigate existing stress associated with the
academic environment.

Limitations of the study include the potential risk of bias result-
ing from self-report by adolescents on the survey measures. Future
research should consider triangulating findings by having multiple par-
ticipants such as teachers and caregivers to assess early adolescents.
Moreover, research suggests that there may be differences in per-
ceived self-efficacy between more collectivistic versus individualistic
cultures (Bond, 1991), which may limit the generalizability of study
findings to other contexts. Additional measurement considerations
should include scales that capture broader dimensions of neurodiver-
sity and learning to assess associations with internalizing symptoms

more comprehensively. Furthermore, measures of perceived stress
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and social connectedness could help reduce potential confounding in
the relationship between autistic traits, self-efficacy, and internaliz-
ing symptoms. Lastly, this study utilized a cross-sectional sample of
early adolescents. Future studies should consider longitudinal data col-
lection to test developmental trajectories in reported autistic traits,
self-efficacy, and psychological symptoms, which could enhance the
timing and precision of intervention delivery and design.

In conclusion, this study significantly contributes to an expanding
literature on neurodiversity and autism by uncovering associations
between autistic traits, dimensions of self-efficacy, and internalizing
symptoms in a nonclinical sample of early adolescents from a LMIC.
Our findings suggest the need to develop social-emotional learn-
ing interventions for neurodivergent youth to effectively mitigate

internalizing symptoms and improve mental health trajectories.
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