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Abstract

Developmental delays in brain growth significantly limit the
academic, social, emotional, and behavioral abilities of individuals
with intellectual disabilities. In recent years, Polyvagal Theory has
emerged as a robust framework for addressing various psychological
challenges. Therefore, the aim of this study was to investigate the
effectiveness of Polyvagal Theory-based therapy on social skills and
behavioral problems in students with developmental intellectual
disabilities. This quasi-experimental research employed a pre-test,
post-test design with a control group. A convenience sampling method
was used to select 30 students with developmental intellectual
disabilities, who were then assigned to either the experimental or
control group. The experimental group underwent 10 sessions of 90-
minute interventions (two sessions per week). The research tools
included the Social Skills Rating Scale (SSRS) by Gresham and Elliott
(1990) to assess social skills and behavioral problems. Data were
analyzed using analysis of covariance (ANCOVA) in SPSS software.
The results indicated that the Polyvagal Theory-based intervention
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package significantly improved social skills (F = 19.94, p = 0.001)
and reduced behavioral problems (F = 1643, p = 0.001) at a
significance level of 0.05. According to the findings of this study,
Polyvagal Theory-based therapy had a significant impact on
enhancing social skills and reducing behavioral problems in students
with developmental intellectual disabilities. These findings offer
positive outcomes for children with special needs.

Keywords: Polyvagal Theory; Developmental Intellectual Disability;
Social Skills; Behavioral Problems.
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Extended Abstract
1. Introduction
According to the American Association on Intellectual and
Developmental Disabilities (AAIDD), intellectual disability is
characterized by significant limitations both in intellectual functioning
and in adaptive behaviors—encompassing conceptual, social, and
practical skills—that emerge during the developmental period (Jacob,
Eduzi, & Pillai, 2022). Studies published over the past decade
estimate the global prevalence of intellectual disability to be between
1% and 3% (Nair et al., 2022). Individuals and children with
intellectual disabilities are found worldwide, though population
estimates vary by country or region depending on the assessment and
diagnostic criteria employed. The American Psychiatric Association
(APA) reports that intellectual disabilities are prevalent across all
races, ethnicities, and socioeconomic statuses globally. Delays in
brain growth during the developmental period severely limit the
academic, social, emotional, and behavioral capacities of these
individuals. Such conditions reflect impairments in mental and
cognitive development, resulting in significant difficulties in acquiring
the adaptive skills necessary for daily life (Jacob et al., 2022).

Individuals with intellectual disabilities often exhibit deficits in
social skills (Montoya-Rodriguez et al., 2022), defined as learned and
socially acceptable behaviors that facilitate effective communication,
elicit positive responses, and mitigate or prevent negative social
outcomes (Kacar & Ayaz-Alkaya, 2022). These deficits encompass
difficulties in initiating social interactions, maintaining reciprocal
relationships, sharing positive affect, and understanding others'
perspectives, often leading to social rejection, loneliness, and
isolation. Furthermore, such limitations are associated with academic
failure and increased levels of stress, anxiety, and depression (Fohim
& Julie, 2021). Given that social skills remain a persistent challenge
across various contexts for these individuals, addressing these deficits
is a critical clinical and educational target. Consequently, over the past
four decades, significant attention has been devoted to developing
evidence-based educational strategies to enhance social skills in
individuals with intellectual disabilities (Jacob et al., 2022).

Beyond social skills deficits, children with intellectual and
developmental disabilities often manifest behavioral problems such as
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stereotypy, aggression, and violent outbursts, which may lead to self-
injury, harm to others, or property destruction. These problems are
characterized by emotional and behavioral responses that deviate
significantly from cultural, developmental, or ethnic norms, thereby
impairing academic performance, self-care, social relationships, and
overall personal adjustment (Turkashvand & Ghamarani, 2023). In
pediatric populations, behavioral problems are broadly categorized
into two domains: externalizing behaviors—comprising observable
actions such as non-compliance, hyperactivity, impulsivity, and
aggression—and internalizing behaviors, which are directed inward,
such as social withdrawal or anxiety (Turkashvand & Ghamarani,
2023). Behavior is defined as "challenging" when its intensity,
frequency, or duration jeopardizes the safety of the individual or
others, often resulting in restrictive interventions and diminished
social participation. Research indicates that approximately 10% of
individuals with intellectual disabilities manifest severe challenging
behaviors, including self-injury and destructiveness. However, when
milder forms, such as verbal aggression and temper tantrums, are
included, prevalence estimates rise to between 22.5% and 55%
(Ahmad et al., 2022). In the Iranian context, Bahari Qara Goz found
that the prevalence of internalizing disorders was 13.51%,
externalizing disorders 15.8%, and overall behavioral disorders
24.12% among students with intellectual disabilities (Majawar,
Babazadeh, Soleimanzadeh, & Jabari, 2023).

In recent years, Polyvagal Theory has emerged as a novel and
promising framework for understanding and addressing psychological
challenges. Developed by Stephen Porges, this theory emphasizes the
pivotal role of the autonomic nervous system (ANS) in regulating
emotions and social behaviors. Porges (2021) asserts that the optimal
activation of the parasympathetic nervous system is essential for
mitigating stress and enhancing social engagement. Notably,
approximately 80% of neural signals are afferent (sent from the body
to the brain), while only 20% are efferent (sent from the brain to the
body). Polyvagal Theory conceptualizes this bidirectional
communication, focusing on the distinct functions of the multiple
vagal pathways. The theory elucidates the ANS's role in social
behavior and stress responses through the lens of neuroception—the
subconscious perception of safety or threat. Given that safety is a
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fundamental human need, the perception of a threat triggers an

immediate, involuntary response within the ANS. Polyvagal Theory

delineates the hierarchical structure of the ANS based on three distinct
evolutionary branches: the ancient dorsal vagal complex, the
sympathetic-adrenal system, and the more recently evolved ventral
vagal complex.

Polyvagal Theory categorizes the ANS into three functional
components based on their phylogenetic evolution:

1. The Dorsal Vagal Complex (DVC): As the most primitive branch, it
originates in the brainstem and primarily innervates sub-
diaphragmatic organs. This system mediates immobilization and
"freezing" in response to extreme life-threatening danger,
manifesting as dissociation, emotional shutdown, or metabolic
depression.

2. The Sympathetic Nervous System (SNS): This system connects to
various organs through the spinal cord, mobilizing the body for
"fight-or-flight" responses during perceived stress or threat. It
increases physiological arousal to facilitate active survival
strategies.

3. The Ventral Vagal Complex (VVC): The most recently evolved
branch extends from the brainstem to supra-diaphragmatic
organs, including the face and heart. Often referred to as the
Social Engagement System, it enables coordination, safe
communication, and social bonding. When an individual
perceives safety, the VVC promotes physiological states
conducive to relaxation and social connection. Conversely,
perceived threats trigger a hierarchical shift: first to the
sympathetic system for mobilization, and if that fails, to the
dorsal vagal branch for immobilization or dissociation (Hein,
2024).

Recent literature suggests that Polyvagal Theory provides a robust

foundation for addressing diverse psychological challenges, garnering

substantial empirical attention (Bonilla, 2020). Porges (2011)

foundational work demonstrates that the optimal activation of the

ventral vagal pathway enhances emotional regulation and mitigates
physiological stress. Consequently, interventions derived from

Polyvagal Theory aim to increase parasympathetic dominance and
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autonomic flexibility, thereby fostering a state of physiological and
psychological calmness (Dana, 2020; Lu, Wang, & Liu, 2013).

These findings are consistent with a growing body of empirical
research. For instance, Kawai et al. (2023) and Helminen et al. (2023)
reported that Polyvagal-informed approaches significantly improve
quality of life and alleviate comorbid symptoms in individuals with
Autism Spectrum Disorder (ASD), including reduced sensory
sensitivities, gastrointestinal issues, and selective eating behaviors.
Beyond neurodevelopmental symptoms, Rizvi et al. (2023)
demonstrated that these interventions regulate ANS function, diminish
pain perception, and enhance overall emotional well-being.
Furthermore, research has highlighted the efficacy of this framework
in promoting physiological stability; Magnon, Dattoli, and Walt
(2021) and Mayer et al. (2020) observed increased vagal tone, mental
calmness, and reduced cortisol-related stress. Similarly, Hosseinpour
Fard and Shojaeian (2020) reported significant improvements in sleep
quality. The mechanisms underlying these benefits often involve
enhanced parasympathetic activity and autonomic flexibility, fostering
a state of relaxation (De & Mondal, 2019). Finally, studies by Lu et al.
(2013) and Barnes (2011) underscore the capacity of Polyvagal-based
therapies to elicit positive affect and increase intrinsic motivation
through optimal autonomic regulation.

Beyond symptomatic relief, Beauchaine, Gatzke-Kopp, and Mead
(2007) underscored the significance of Polyvagal Theory in
elucidating the etiology of emotional dysregulation and behavioral
problems from childhood through adolescence. Their findings indicate
that children with conduct disorders often exhibit attenuated
sympathetic responses to rewards, suggesting inherent motivational
deficits linked to autonomic functioning. Similarly, Porges (2003)
demonstrated that phylogenetic adaptations in vagal structure,
particularly its role in visceral regulation, offer profound insights into
the mechanisms underlying social behavior, stress vulnerability, and
the development of psychiatric disorders.

In light of the existing literature, it is evident that the application
of Polyvagal Theory-informed interventions can play a pivotal role in
the remediation and prevention of psychological disorders. This
framework is increasingly recognized not only as an efficacious
therapeutic modality but also as a powerful tool for enhancing mental
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health and overall quality of life. However, despite its growing global
recognition, there remains a significant empirical gap in the Iranian
context regarding the application of this theory. Consequently, the
present study sought to address this gap by evaluating the
effectiveness of an intervention package based on Polyvagal Theory
on the social skills and behavioral problems of children with
intellectual and developmental disabilities.

Research Hypothesis

Based on the theoretical framework, the following hypotheses were

formulated:

1. The Polyvagal Theory-based intervention will lead to a significant
increase in the social skills of children with intellectual and
developmental disabilities.

2. The Polyvagal Theory-based intervention will lead to a significant
reduction in the externalizing and internalizing behavioral
problems of these children.

3. Methodology
This study is an applied research project employing a quantitative,
quasi-experimental pre-test—post-test design with a control group. The
statistical population comprised all children with intellectual and
developmental disabilities (IDD) enrolled in special education
preschools and elementary schools in Isfahan during the 2023-2024
academic year. A convenience sampling method was utilized to select
participants from a special education center in Isfahan. After obtaining
informed consent from parents or legal guardians, a sample of 30
children was selected, a size deemed appropriate for quasi-
experimental research according to established statistical guidelines
(Gall, Gall, & Borg, 2023). Participants were then randomly assigned
to either the experimental group (n = 15) or the control group (n = 15).

Inclusion and Exclusion Criteria: The inclusion criteria were: (a)
being diagnosed with intellectual and developmental disabilities
(IDD), and (b) being enrolled in preschool or elementary special
education schools in Isfahan. The exclusion criteria included: (a)
voluntary withdrawal from the study at any stage, and (b) absence
from more than two intervention sessions.

Research Instrument: Social Skills Rating System (SSRS): This
scale was developed by Gresham and Elliott (1990) to assess the
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social skills and behavioral problems of children and adolescents aged
3—18 years. The SSRS consists of three versions (parent, teacher, and
student); the present study utilized the Parent Version, which
comprises 55 items categorized into two primary factors:
1. Social Skills Factor: This factor measures four subscales:
Cooperation (10 items), Assertiveness (10 items), Responsibility
(10 items), and Self-Control (10 items). (Specific item numbers:
Cooperation: 1, 2, 11, 15, 16, 19, 21, 27, 28, 33; Assertiveness:
4, 10, 12, 13, 23, 24, 30, 34, 35, 38; Responsibility: 5, 7, 8, 9,
18, 20, 29, 31, 37, 38; Self-Control: 3, 6, 14, 17, 22, 25, 26, 32,
36, 37).
2. Problem Behaviors Factor: This factor encompasses three
subscales: Externalizing Behaviors (items 39, 46, 55, 43, 49,
54), Internalizing Behaviors (items 41, 42, 45, 40, 52), and
Hyperactivity (items 53, 47, 50, 51, 44, 48).
Scoring and Psychometric Properties: Items are scored on a 3-point
Likert scale: "Often" (2), "Sometimes" (1), and "Never" (0). Higher
scores on the Social Skills factor indicate superior social competence,
whereas higher scores on the Problem Behaviors factor reflect greater
behavioral challenges. The SSRS is widely regarded as a premier
diagnostic and evaluative tool due to its multi-dimensional approach
and clinical utility for interventions (Kashani Vahid et al., 2021).

Intervention Procedure:

Intervention Protocol Development and Implementation: The
Polyvagal Theory-based intervention package was developed through
a systematic review of empirical studies and clinical findings spanning
from 1994 to 2023. To ensure the protocol's clinical relevance and
alignment with the research objectives, its content validity was
rigorously evaluated by a panel of eight experts in child psychology,
special education, and neuroscience. The inter-rater agreement
coefficient was calculated at 0.77, indicating a satisfactory level of
consensus among the experts, with the majority of ratings falling into
the "excellent" category.

Components of the Intervention: The final intervention package
synthesized evidence-based techniques extracted from the systematic
review, including:

(a) Breathing and movement exercises; (b) Cold therapy and
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dietary recommendations; (c) Pharyngeal vagus nerve stimulation and
mindful exercises; (d) Tactile and somatic techniques; (e) Integrative
psychotherapy techniques; and (f) Active music production and
passive music listening.

Implementation Procedure: Following orientation sessions with
the mothers of children with IDD to explain the study's scope and
ethical considerations, the experimental group participated in the
intervention. The program consisted of 10 workshop-style sessions,
each lasting 90 minutes. Sessions were conducted twice weekly in a
group format. The control group received no intervention during this
period but was placed on a waiting list for ethical reasons.

Results

Table 1. Results of Analysis of Covariance (ANCOVA) on the Effect of
the Therapeutic Package on Social Skills

Source of | Sum of Degress Mean F- |Significance Eta LU
Variation | Squares Ui Square | value Level S
q Freedom | >4 m» Test

Group |2012.680 2 1006.340{19.947| p <0.001 0.499 | 1.000

Pre-test
(Social [2048.262 1 2048.262140.599| p <0.001 0.504 1.000

Skills)
Error |2018.040| 40 50.451

According to the results presented in Table 5, the group effect was
statistically significant (p <.001). Therefore, at the 0.05 significance
level, it can be concluded that the Polyvagal Theory-based therapeutic
package had a significant effect on social skills. Specifically, the
intervention significantly improved social skills and explained 49.9%
of the variance in this variable, indicating a substantial practical effect.

Table 2. Results of Analysis of Covariance (ANCOVA) on the Effect of
the Therapeutic Package on Behavioral Problems

Source of | Sum of Degrees Mean | F- |Significance e Lo
Variation |Squares of Square | value Level LIRS | GG
b Freedom |1 ) Test

Group 417.229 2 208.615(16.436] p<0.001 0.445 | 0.999

Pre-test
(Behavioral | 600.408 1 600.408 (47.304| p <0.001 0.536 1.000

Problems)
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Degrees .. Eta |Power
of Mean | F- [Significance Squared | of the

Freedom Square | value Level ) Test
Error 520.392 41 12.692

Source of | Sum of
Variation |Squares

According to the results presented in Table 9, the group effect was
statistically significant (p <.001). Therefore, at the 0.05 significance
level, it can be concluded that the Polyvagal Theory-based therapeutic
package had a significant effect on behavioral problems. Specifically,
the intervention significantly reduced behavioral problems and
explained 44.5% of the variance in this variable, indicating a
substantial practical effect.

1. Discussion and Conclusion

The findings of the present study indicated that the Polyvagal Theory-
based therapeutic package had a significant effect on improving social
skills and reducing behavioral problems in children with intellectual
and developmental disabilities. These results are consistent with
previous studies that have reported the effectiveness of Polyvagal
Theory-based interventions (Porges, 2021; Weir, 2020; Gilibota et al.,
2018; Hertzell, 2022; Richards, 2021; Miller, 2017; Fernandez et al.,
2017; Likola et al., 2016; Biuchin et al., 2007).

Polyvagal Theory emphasizes the role of the autonomic nervous
system (ANS) in the regulation of emotional states and social
behavior. According to this theory, the ANS operates through three
hierarchical neural circuits: (1) the ventral vagal complex, which
supports relaxation, safety, and social engagement; (2) the
sympathetic nervous system, which mediates fight-or-flight responses;
and (3) the dorsal vagal complex, which is associated with freeze and
shutdown reactions. Activation of the ventral vagal branch promotes a
sense of safety in social contexts, thereby reducing anxiety and fear
while facilitating more adaptive social interactions.

In this regard, Polyvagal-based techniques such as diaphragmatic
breathing and vagus nerve stimulation may enhance autonomic
flexibility and improve self-regulation, which in turn can reduce
impulsive and maladaptive behaviors. In addition, these techniques
may contribute to better sleep quality and reduced fatigue, both of
which support more positive behavioral functioning (Porges & Dana,
2018).
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This study had several limitations. First, the use of convenience
sampling may have limited the generalizability of the findings to the
broader population of children with developmental intellectual
disabilities. Second, the study assessed only the short-term effects of
the intervention and did not include a long-term follow-up phase;
therefore, the durability of the treatment effects remains unknown.

Future studies are recommended to examine the long-term effects
of Polyvagal Theory-based interventions through follow-up
assessments at 3 months, 6 months, or 1 year after the intervention. In
addition, comparative studies across different cities and regions would
help determine the generalizability of the findings. Researchers should
also investigate the effects of this intervention on other populations of
children with special needs. Finally, the use of complementary
assessment methods, such as behavioral observations, teacher
interviews, and physiological measures (e.g., heart rate or cortisol
levels), is recommended to provide a more comprehensive and
accurate evaluation of intervention outcomes.

In conclusion, the findings demonstrate that the Polyvagal
Theory-based intervention is an effective approach for enhancing
social skills and mitigating behavioral challenges in children with
intellectual and developmental disabilities (IDD)."
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