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Abstract

Adolescents with hearing impairments and mutism face unique challenges in emotional regulation and cognitive development due
to communication barriers and social isolation. Conventional therapeutic and educational strategies may not fully address these issues,
necessitating the exploration of alternative interventions. Yoga, recognized for its holistic benefits on mental and emotional well-being,
offers a promising approach for enhancing cognitive and emotional functioning in this population. This study examines the effects of
Integrative Approaches to Yoga Therapy (IAYT) on cognitive and emotional functioning in hearing-impaired and mute adolescents. Study
consisted 60 participants (16-21 years) recruited from Oceanik College, Bengaluru, allocated them into a yoga group and a control group.
Cognitive and emotional outcomes were assessed using the Digit Letter Substitution Test (DLST) and the Positive and Negative Affect
Schedule (PANAS). The yoga group showed significant improvements in attention, processing speed, and emotional well-being (p < 0.001),
while the control group showed minimal changes. This study highlights the potential of yoga-based interventions in education and therapy

INTRODUCTION

The adolescent years are marked by significant
psychologicaland cognitive changes, often posingemotional
regulation challenges [1]. This period is especially complex
for adolescents with hearing impairments or mutism,
as they face additional communication barriers and
social isolation, which may lead to heightened emotional
distress and cognitive difficulties [2]. Effective emotional
control is essential for social interaction and overall well-
being, yet hearing-impaired and mute adolescents may
struggle more with these skills due to limited access to
verbal communication and social learning experiences [3].
Cognitive development, including attention, memory, and
executive functioning, can also be adversely affected by the
sensory and communication deficits experienced by this
population. The traditional educational and therapeutic
approaches may not always adequately address these
multifaceted challenges, necessitating alternative and
integrative interventions [4].

Integrative Approaches to Yoga Therapy (IAYT) has
emerged as a promising intervention that targets both

for this population and calls for further research on long-term benefits and broader applicability.

emotional and cognitive dimensions through mind-body
practices [5]. IAYT combines physical postures, breathing
exercises, and meditation techniques designed to enhance
self-awareness, emotional regulation, and mental focus [6].
Studies have shown that yoga practices can activate the
parasympathetic nervous system, reduce stress levels, and
improve cognitive functions such as attention and memory
[7]. For adolescents with hearing impairments and mutism,
[AYT may provide a non-verbal therapeutic modality that
can be easily adapted to their needs, offering a holistic
method for developing emotional resilience and cognitive
skills [8,9] concluded that 4 months regular practice of
Yoga improves the subjective feeling of wellbeing and
quality of life, he also founded that yoga helps in reducing
state and trait anxiety and helps to improve the mental
health [10] concluded that yoga helps in reducing pain-
associated disability and improves the mental health of
the practitioners. [11] founded that 12 12-week yoga
programme helps in improving the self-concept of school-
going children. Barso et al., suggests that yoga practice is
beneficial in the enhancement of self-esteem in the prison
population [12].
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This research aims to explore the potential impact of
[AYT on emotion regulation and attention enhancement,
providing evidence for its application in hearing impaired
and mute adolescents.

METHODOLOGY

The study involved deaf and mute adolescents from
PUC-I to degree levels at Oceanik College, Bengaluru,
allocated into either experimental and control groups.
Inclusion criteria included absolute deafness, ages 16-21,
and ability to participate in yoga and games. Exclusion
criteria included severe physical or cognitive impairments,
involvement in other physical training programs, recent
surgeries, or unavailability during the four-week study.
Ethical approval and informed consent were obtained
(RES/IEC-SVYASA-ERC/371/2024). Verbal consent was
obtained from the college principal, and participants
provided informed consent, ensuring they were aware of
the study’s purpose and their right to withdraw with prior
notice.

Assessments

The study assessed cognitive and emotional outcomes
using the Digit Letter Substitution Test (DLST) for attention
and processing speed and the Positive and Negative Affect
Schedule (PANAS) for emotional states. The Digit Letter
Substitution Test (DLST) assesses attention, psychomotor
speed, and cognitive flexibility through a timed task of
matching digits with corresponding letters, with scoring
based on accuracy and speed. It is reliable and valid for
evaluating cognitive changes [13,14]. The Positive and
Negative Affect Schedule (PANAS) measures emotional
states across two dimensions: positive affect (PA),
reflecting enthusiasm and energy, and negative affect
(NA), indicating distress and negative emotions. Using a
10-item Likert scale for each dimension, PANAS has strong
reliability and validity for assessing emotional well-being
[15].

Intervention

The IAYT module was framed by referring [16] the
module comprised of breathing exercises, Sukshma
vyayama (loosening exercises) for warm up followed
by 12 rounds of surya namaskar and selected asanas to
improve attention. Relaxation technique (shavasana)
and pranayama followed. The practices were conducted
as a group session with sufficient space arrangements.
Every practice was taught through demonstration by the
researcher and instructions to the subjects about the yoga
poses were given in the sign language with the help of
interpreters. Control group followed daily regular routine
(Table 1).

Table 1: Duration of intervention

SL No Practice Duration (minutes)
1 Prayer 1min
2 Breathing exercise 5 min
3 Loosening exercises 10 min

Surya Namaskar (12)

Vrikshasana
4 Ardhachakrasana 18 min

Natarajasana

Janu sirasasana

5 Savasana 2 min
6 Nadi Shodhana Pranayama 5 min
7 Bhramari 3 min
8 Closing prayer 1 min

Statistical analysis

Data were analyzed using IBM SPSS version 27 (IBM
Corp., Armonk, NY). Descriptive statistics, including
means and standard deviations for continuous variables
and number percentages for categorical variables, were
calculated to summarize participant characteristics.
Independent t-tests were used to compare baseline
differences between the Yoga and Control groups for
continuous variables, while chi-square tests were used for
categorical variables.

To assess within-group changes from baseline to post-
intervention, paired t-tests were performed. Between-
group differences in post-intervention outcomes were
examined using independent t-tests. Effect sizes were
calculated using Cohen’s d, where values of 0.2, 0.5, and
0.8 were interpreted as small, medium, and large effects,
respectively. Mean differences between groups were
reported with 95% confidence intervals (CI) to assess
the magnitude of intervention effects. A significance level
of p < 0.05 was considered statistically significant for all
analyses.

RESULTS

Flow of participants is given in Figurel. The study
enrolled 60 participants through convenient sampling
and assigned them to either the intervention (IAYT) group
or the control group (n=30 each). No dropouts occurred,
ensuring complete data collection. The demographic
profile of the participants (Table 2) revealed a mean age
of 17.72 years (SD=0.99), with the yoga group having a
slightly lower mean age of 17.63 years (SD=1.13) compared
to the control group with 17.80 years (SD=0.85), though
this difference was not statistically significant (p=0.520).
The overall sample consisted of 55.01% males, with a
higher proportion in the yoga group (63.33%) compared
to the control group (46.67%), but this difference was
not significant (p=0.194). The DLST, positive affect, and
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Table 3: Analysis of study variables
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Table 2: Demographic profile of participants
. Overall Control

Variable (n=60) Yoga (n=30) (n=30) P-value
Age, mean (SD) 17.72 (0.99) | 17.63 (1.13) 17.80 (0.85) = 0.520
Male, n (%) 33(55.01)  19(6333) | 14(46.67) | 0.194
DLST, mean (SD) 32,58 (15.01) 34.10 (13.53) | 31.07 (16.45) | 0.439
Positive affect, mean (SD) 30.78 (5.82) | 29.67 (4.74) | 31.90 (6.62) = 0.139
Neganveég‘;“’ mean | 3547 (6.73) | 3280 (659) 3213 (6.98) | 0.705

Data are presented as mean (SD) for continuous variables and n (%) for categorical
variables. DLST: Digit Letter Substitution Test. P-values indicate comparisons
between the yoga and control groups using independent t-tests for continuous
variables and chi-square tests for categorical variables.

negative affect scores showed slight variations between
the yoga and control groups, but none of the differences
were statistically significant (p > 0.05).

Study outcomes

Digit Letter Substitution Test (DLST) scores showed
a significant improvement in the Yoga group, increasing
from abaseline mean 0f 34.10 to 47.50 (p < 0.001), whereas
the Control group exhibited a smaller increase from 31.07
to 35.67 (p = 0.04). The between-group comparison also
showed a significant difference (p < 0.001). Similarly,
positive affect scores improved significantly in the
Yoga group, rising from 29.67 at baseline to 38.00 post-
intervention (p < 0.001), while the Control group showed
no meaningful change (31.90 to 31.93, p = 0.931), with a
significant between-group difference (p < 0.001). Negative
affect scores decreased significantly in the Yoga group,
from 32.80 to 22.27 (p < 0.001), whereas the Control
group showed no significant change (32.13 to 32.23, p =
0.732), with a significant between-group difference (p <
0.001) (Table 3).

When analyzed for effect sizes, the Yoga group showed
greater improvements across all variables compared to
the Control group. For DLST, the mean change was 13.40
(SD = 9.65) in the Yoga group versus 4.60 (SD = 8.01) in
the Control group, with a mean difference of 8.71 (95% CI:
4.01 to 13.42) and a large effect size (d = 1.01). Positive
Affect improved significantly in the Yoga group (8.33, SD
= 4.51) compared to the Control group (0.03, SD = 2.09),
with a mean difference of 7.87 (95% CI: 6.08 to 9.66) and
a very large effect (d = 2.36). Negative Affect decreased
significantly in the Yoga group (-10.53, SD = 4.49) versus
the Control group (0.10, SD = 1.58), with a mean difference
of -10.35 (95% CI: -11.80 to -8.90) and a large effect (d =
-3.20), highlighting the strong impact of Yoga on emotional
well-being (Table 4).

DISCUSSION

The present study highlights that adolescent with
hearing impairments and mutism participating in the

Mean Mean post P-value:
. . . . P-value:
Variable | Group baseline intervention g Between
Within group
score score group
Yoga 34.10 47.50 <0.001
DLST <0.001
Control 31.07 35.67 0.04
Positive = Yoga 29.67 38.00 <0.001
<0.001
affect | Control 31.90 31.93 0.931
i Yoga 32.80 22.27 <0.001
Negative g <0.001
affect | Control 32.13 32.23 0.732

Mean baseline and post-intervention scores are reported for each group. Within-
group p-values indicate changes over time using paired t-tests, while between-group
p-values indicate comparisons between yoga and control groups using independent
t-tests.

Table 4: Effect sizes of study variables

. Mean change scores (SD) Mean difference:
Variable Cohen’s d
Yoga Control Between group
DLST 13.40 (9.65) | 4.60 (8.01) | 8.71 (4.01 to 13.42) 1.01
Positive affect | 8.33 (4.51) | 0.03(2.09) | 7.87 (6.08 to 9.66) 2.36
Negative affect | -10.53 (4.49) | 0.10 (1.58) -10.35 (-11.80 to -8.90) -3.20

Mean change scores (SD) represent the average change from baseline to post-
intervention, with standard deviation in parentheses. The mean difference
(between-group) is calculated as the difference in mean change scores between the
Yoga and Control groups, with 95% confidence intervals in parentheses. Cohen’s d
represents the effect size.

Integrated Approach to Yoga Therapy (IAYT) experienced
significant improvements in emotion regulation and
cognitive functioning compared to a control group. The
DLST scores increased significantly in the yoga group
(mean change = 13.40 + 9.65) with a between-group mean
difference 0of8.71(95%Cl: 4.01t0 13.42,p <0.001). Positive
affectimproved significantly in the yoga group (8.33 £4.51)
with a between-group difference of 7.87 (95% CI: 6.08 to
9.66, p < 0.001). Negative affect decreased substantially
in the yoga group (-10.53 * 4.49), with a between-group
difference of -10.35 (95% CI: -11.80 to -8.90, p < 0.001).
These findings highlight the significant benefits of yoga in
enhancing cognitive function and emotional well-being.
While the control group showed minor improvements,
the intervention group demonstrated significantly better
outcomes.

Thiseffectis particularly beneficial for hearing-impaired
adolescents who frequently experience emotional distress
due to their communication limitations [17]. These findings
are consistent with previous research, which has shown
that yoga interventions enhance emotional resilience and
reduce stress-related symptoms in adolescents Gothe etal,,
Beyond emotional regulation, the study also found notable
improvements in cognitive function, attention in the IAYT
group compared to the control group. Adolescents with
hearing impairments often experience cognitive delays
due to reduced auditory input, which can hinder their
language acquisition and academic performance [18]. The
findings of this study align with previous research, which
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demonstrated that yoga interventions could significantly
improve working memory, attention span, and cognitive
flexibility in children with intellectual and sensory
impairments [19]. Additionally, studies have also shown
that regular yoga practice can improve executive functions
such as task-switching, decision-making, and problem-
solving by strengthening the prefrontal cortex, which plays
a crucial role in higher-order cognitive processes [20].

The mechanisms underlying these benefits can be
attributed to yoga’s ability to regulate stress and enhance
self-regulation. The combination of controlled breathing,
meditation, and structured physical movement activates
the parasympathetic nervous system, reducing cortisol
levels and promotingrelaxation [21-23]. The holistic nature
of IAYT, which integrates physical movement, breathwork,
and mindfulness, may explain its effectiveness. Unlike
conventional therapies that focus on either physical or
psychological aspects separately, IAYT addresses both,
making it particularly suitable for individuals with sensory
impairments who face challenges in processing emotional
and cognitive stimuli [24]. Yoga’s emphasis on mindfulness,
focused breathing, and movement-based concentration
exercises has been shown to enhance cognitive functions
by improving neural connectivity and promoting
neuroplasticity [25]. Mindfulness and meditative practices
enhance neural activity in the prefrontal cortex, improving

executive functions such as attention, working memory,
and impulse control [26,27]. Group yoga sessions would
have increased social connectedness, helping adolescents
feel more supported and integrated, which positively
impacts their self-esteem and emotional well-being [28].
Together, these mechanisms would have contributed to
enhanced cognitive and emotional resilience.

The effect size analysis revealed substantial differences
between the Yoga and Control groups across cognitive
and emotional variables. Cohen’s d indicated a large effect
for DLST (d = 1.01), suggesting that the Yoga intervention
significantly enhanced cognitive performance. This
is comparable to previous results on impact of yoga
practice in attention among adolescents [29]. The effect
on Positive Affect was even more pronounced (d = 2.36),
reflecting a strong improvement in emotional well-being
among participants in the Yoga group. Additionally,
the large negative effect size for Negative Affect (d =
-3.20) underscores the substantial reduction in negative
emotions following Yoga practice. The results align with
previous research supporting Yoga as a holisticapproach to
enhancing psychological resilience and cognitive efficiency
[30-35]. These findings highlight the effectiveness of
Yoga in improving both cognitive function and emotional
regulation, with effect sizes far exceeding conventional
thresholds for meaningful clinical impact.
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Overall, findings suggest that IAYT is a promising
intervention for adolescents with hearing impairments
and mutism, addressing both their emotional and
cognitive needs. The non-verbal nature of yoga provides
an accessible therapeutic tool, fostering emotional
resilience and cognitive improvements through breath
control, mindfulness, and movement. A key strength of this
study is its holistic approach, which integrates multiple
yoga techniques to address both emotional and cognitive
well-being. However, limitations such as a small sample
size, short intervention duration, reliance on subjective
measures, and lack of comparative interventions should
be addressed in future research. Expanding the study with
larger, more diverse samples and incorporating objective
neurophysiological assessments will further validate
the long-term impact of yoga-based interventions in this
population.

CONCLUSION

The study findings suggest that yoga is an effective
intervention for improving cognitive function and
emotional well-being. Participants in the yoga group
demonstrated significant enhancements in attention and
positive affect, along with a notable reduction in negative
affect. These results highlight the potential of yoga as a
complementary approach for cognitive and emotional
enhancement, supporting its broader application in well-
being interventions.
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