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Abstract: Chronic Obstructive Pulmonary Disease (COPD) is characterized not only by airflow limitation
but also by autonomic imbalance, anxiety-related dyspnea, reduced functional endurance, and diminished
quality of life. Psychophysiological mechanisms play a critical role in symptom perception and disease
progression. Integrative interventions combining structured breath regulation and lifestyle-based systemic
management may influence both respiratory mechanics and autonomic regulation. This study aimed to
evaluate the psychophysiological and functional impact of combined Yoga-based respiratory training and
Ayurvedic lifestyle intervention in patients with mild to moderate COPD. A controlled interventional study
was conducted with four parallel groups: conventional treatment, Yoga-based respiratory training, Ayurvedic
lifestyle intervention, and combined integrative therapy. Pulmonary function (FEV1), functional endurance
(Six-Minute Walk Test), anxiety levels, and health-related quality-of-life indices were assessed pre- and
post-intervention. Between-group comparisons were performed using ANOVA, and effect sizes were
calculated to evaluate magnitude of change. The combined intervention group demonstrated the greatest
improvement in pulmonary function and functional endurance (p < 0.01). Significant reductions in anxiety
scores were observed in both Yoga and combined groups, with the largest effect size in the combined
intervention arm. Lifestyle-based intervention independently improved quality-of-life scores. The interaction
effect between time and intervention type was statistically significant (p < 0.05), indicating differential
improvement trajectories across groups. The findings suggest that integrative therapy targeting both
respiratory mechanics and systemic lifestyle regulation produces synergistic psychophysiological benefit in
COPD patients. Breath-focused interventions may reduce autonomic dysregulation, while lifestyle
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modification enhances systemic stability. Multimodal integrative approaches may therefore represent a
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valuable adjunct in chronic respiratory disease management.
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1. Introduction: Chronic Obstructive Pulmonary
Disease (COPD) is a progressive respiratory
airflow

disorder characterized by persistent

limitation, chronic airway inflammation, and

impaired gas exchange. structural

COPD s

Beyond

pulmonary changes, increasingly

recognized as a multidimensional condition

involving autonomic dysregulation, skeletal
muscle deconditioning, anxiety-related dyspnea
amplification, and systemic metabolic imbalance.
These interconnected mechanisms contribute to
reduced functional capacity and diminished

quality of life.

While pharmacological therapy remains central to
COPD management, it primarily targets bronchial
constriction and inflammation. It does not directly
address  respiratory = muscle  coordination,
dysfunctional breathing patterns, stress-induced
sympathetic activation, or lifestyle factors
influencing systemic stability. Emerging evidence
factors—

suggests that psychophysiological

particularly anxiety, stress reactivity, and
autonomic imbalance—play a significant role in

symptom perception and disease burden.
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Dyspnea perception in COPD is strongly
influenced by neural and psychological pathways.
Heightened sympathetic activation and anxiety
can amplify breathlessness through rapid, shallow
breathing patterns and increased respiratory effort.
This dyspnea—anxiety cycle contributes to activity

avoidance, deconditioning, and further respiratory

compromise. Interventions targeting breath
awareness and autonomic regulation may
therefore offer therapeutic benefit beyond

conventional pharmacology.

Yoga-based respiratory training (pranayama)

integrates slow, controlled breathing, prolonged
activation, and

exhalation,  diaphragmatic

relaxation techniques. Physiologically, these
practices may improve ventilatory efficiency,
reduce dynamic hyperinflation, and enhance

respiratory muscle coordination.

Psychophysiologically, = slow  breathing is

associated  with  increased parasympathetic
activity, improved heart rate variability, and
reduced stress response. By modulating autonomic
balance, breath regulation may attenuate anxiety-

driven dyspnea amplification.
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In parallel, lifestyle-based systemic interventions
such as those derived from Ayurvedic principles
emphasize dietary regulation, daily routine
stabilization, and individualized health practices
aimed at restoring physiological balance. Modern
interpretations suggest that lifestyle modification
may influence inflammatory processes, metabolic
efficiency, and overall resilience. Chronic
respiratory disorders are often exacerbated by
systemic stress, poor dietary habits, and disrupted
which influence

sleep patterns, collectively

immune and autonomic function.

Although prior studies have examined breathing
exercises or lifestyle modification independently
in COPD populations, limited research has
investigated their combined psychophysiological
impact within a controlled framework. Given the
complex interplay between respiratory mechanics,
autonomic regulation, psychological state, and

systemic metabolism, a multimodal integrative

intervention may produce synergistic benefit.

The present study was designed to evaluate the
psychophysiological and functional impact of
structured breath regulation and lifestyle-based
intervention in patients with mild to moderate

COPD. Specifically, the study aimed to:

1. Assess changes in pulmonary function
following breath-focused and lifestyle-

based interventions.
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2. Evaluate improvement in functional

endurance.

3. Examine reduction in anxiety and stress-

related symptom amplification.

4. Determine whether combined integrative

therapy produces superior
multidimensional outcomes compared to

1solated modalities.

By integrating objective respiratory measures with
psychological and functional assessment, this
investigation seeks to contribute to the
understanding of mind-body mechanisms in
chronic respiratory disease management. The
findings may provide evidence supporting the
inclusion of breath regulation and lifestyle
stabilization within comprehensive pulmonary

rehabilitation models.
2. Methods
2.1 Study Design

A controlled, four-arm comparative interventional

study was conducted to evaluate the
psychophysiological and functional effects of
breath regulation and lifestyle-based intervention
in patients with mild to moderate Chronic
(COPD).

Obstructive  Pulmonary  Disease

Participants were allocated into four groups:

1. Conventional Treatment (Control)
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2. Breath Regulation (Yoga-based respiratory

training)

3. Lifestyle-Based Intervention (Ayurvedic-

guided regulation)
4. Combined Breath + Lifestyle Intervention

The study employed a pre—post assessment design

with  multidimensional outcome evaluation

focusing on respiratory and psychophysiological

parameters.
2.2 Participants

Participants diagnosed with mild to moderate
COPD were recruited from outpatient respiratory

clinics.
Inclusion Criteria

e Confirmed COPD diagnosis (spirometry-
based)

e Age40-70 years
e Clinically stable condition
e No recent exacerbation
Exclusion Criteria
e Severe COPD
e Acute respiratory infection
e Major uncontrolled systemic illness

o Inability to perform functional assessment
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Written informed consent was obtained from all

participants prior to enrollment.
2.3 Intervention Protocol
Group I — Conventional Treatment

Continued pharmacological management as

prescribed.
Group II — Breath Regulation

Participants underwent supervised respiratory

training including:
o Diaphragmatic breathing
e Slow-paced inhalation (4—6 seconds)
e Prolonged exhalation (6—8 seconds)
e Guided relaxation

Sessions were conducted five days per week.
Group III - Lifestyle-Based Intervention
Participants received:

e Structured dietary guidance
e Daily routine regulation

o Herbal support where indicated
stress

e Sleep and management

recommendations

Group IV — Combined Intervention
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Participants received both breath regulation and

lifestyle-based intervention alongside

conventional treatment.

(E-ISSN: 2584-2838)

[nfervention Primary Tarset | Proposed Mechanism

Breath Regulation | Respivatory mechanics | Improved  diaphragmatic efficiency, reduced
hyperindlation

Breath Regulation | Autonomic balance | Increased parasvmpathetic activity

Lifestvle Intervention | Svstemic metabolism | Reduced inflammatory burden

Stabilized circadian thythm

Lifestyle Intervention | Stress regulation

Combined Multidmensional

Smeristic respiratory-svstemic regulation

Table 1. Intervention Components and Targeted

Mechanisms
2.4 Outcome Measures

Assessments were conducted at baseline and post-

intervention.
Primary Outcomes

e Forced Expiratory Volume in one second

(FEV1)
Secondary Outcomes
e Six-Minute Walk Test (6MWT)
e Anxiety Score
o Health-Related Quality-of-Life Index

Psychophysiological impact was inferred through

reduction in anxiety and improvement in

functional capacity.
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2.5 Statistical Analysis

Data were expressed as mean =+ standard
deviation.
e Paired t-tests evaluated within-group
changes.

e One-way ANOVA assessed between-

group differences.

e Effect size  estimation  quantified
magnitude of improvement. Statistical
significance was set at p < 0.05.
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Figure 1. Conceptual framework Interaction

between breath regulation, autonomic
modulation, system stability and functional

outcomes in COPD

2.6 Ethical Approval

e The study protocol was approved by the

Institutional ~ Ethics Committee.  All
procedures complied with ethical standards

for human research.
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3. Results
3.1 Baseline Characteristics

No statistically significant differences were
observed among the four groups at baseline for
pulmonary function, functional endurance, anxiety
index (p > 0.05),

score, or quality-of-life

confirming homogeneity prior to intervention.

3.2 Pulmonary Function Outcomes

(E-ISSN: 2584-2838)
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3.3 Functional Endurance Outcomes

Group | Pre Post Mean p-value
Increase

I 310 £ 316 +|+6 0.12
44 45

II 312 +| 355 +|+43 <0.01*
47 49

11 308 £]340 + | +32 <0.05*
43 45

v 311 £ 380 +|+69 <0.001*
46 50

Table 3. Six-Minute Walk Test (Meters)

The combined group exhibited the greatest

functional improvement, reflecting enhanced
breath—-movement synchronization and systemic

endurance.

3.4 Psychophysiological QOutcomes (Anxiety

Group Pre Post Mean | p-value
(Mea | (Mea | Chang
n | n e
SD) SD)

I (Control) | 1.60 + | 1.63 £+ | +0.03 0.08
0.31 0.30

II (Breath) | 1.62 +|1.76 +| +0.14 <0.01*
0.29 0.27

1 .61 £|1.70 £ | +0.09 <0.05%*

(Lifestyle) | 0.28 0.26

v 1.59 + | 1.87 £ | +0.28 <0.001

(Combined | 0.30 0.25 *

)

*Statistically significant

Table 2. Pre—Post Changes in FEVI (L)

The combined intervention group demonstrated
the largest improvement in FEVI1, indicating
enhanced respiratory efficiency. Breath regulation
alone produced significant improvement, while

lifestyle intervention showed moderate gain.
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Score)
Group | Pre Post | Mean p-value
Reduction

I 16.0 £ | 15.6 +|-0.4 0.15
3.2 3.1

II 163+ | 12.0 £ | -4.3 <0.01*
3.0 2.8

I 16.1 +|13.7+|-24 <0.05*
3.1 2.9

v 164 £ 10.1 +|-6.3 <0.001*
3.1 2.5

Table 4. Anxiety Score Reduction
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Significant reduction in anxiety was observed in
breath-focused and combined intervention groups,

with the largest reduction in the combined group.
3.5 Between-Group Analysis

One-way ANOVA demonstrated significant

differences among groups for:

e FEVI improvement (p < 0.01)
e O6MWT distance (p <0.01)
e Anxiety reduction (p <0.01)

Post-hoc analysis confirmed superiority of the

combined intervention over  conventional

treatment in all major outcomes.

Strongest
psychophyshogical
improvement in

8 1 / therapy group

10 -

Meaan Reduction in Anxey Sce (STAI)

Group 1
(Intervention (Intervention (Combined (Combined

Group 2 Group 3 Group 3 Control

A (n=25) B (n=25) A+2B) (n=25)

Figure 2. Mean Reduction of Anxiety Scores
(STAI)

3.6 Effect Size Analysis
Effect size estimation revealed:

e Small effect in control group
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e Moderate effect in breath and lifestyle
groups

e Large effect in combined intervention

group

This confirms both statistical and clinically

meaningful  psychophysiological benefit of
integrative therapy.

4. Discussion

The present study examined the

psychophysiological and functional impact of
breath regulation and lifestyle-based intervention
in patients with mild to moderate Chronic
Obstructive Pulmonary Disease (COPD). The
findings demonstrate that integrative therapy,
particularly when combining structured breath
training with lifestyle stabilization, produces
significant improvement in pulmonary function,

functional endurance, and psychological well-

being.

The most substantial improvements were observed
in the combined intervention group, suggesting
synergistic  interaction between  respiratory
mechanics optimization and systemic lifestyle

regulation.

4.1 Respiratory Mechanics and Functional

Adaptation
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Significant improvement in FEV1 was observed in
the breath-focused and combined intervention
groups. Although structural airway limitation in
COPD is largely irreversible, functional
respiratory adaptation remains achievable. Slow,
controlled breathing techniques likely enhance
activation,  reduce

diaphragmatic dynamic

hyperinflation, and improve expiratory efficiency.

Prolonged exhalation may decrease air trapping
and improve alveolar ventilation. Additionally,
regulated breathing patterns reduce respiratory
coordination

These

muscle fatigue by improving

between inspiration and expiration.
mechanical adaptations likely contributed to the

observed improvement in functional endurance.

The lifestyle intervention group demonstrated
moderate pulmonary improvement, suggesting
that systemic metabolic regulation may indirectly
support respiratory adaptation, possibly through
reduction in inflammatory burden or improved

energy efficiency.

4.2 Autonomic Regulation and Anxiety

Reduction

A key finding of this study was the significant
reduction in anxiety levels in the breath-focused
and combined groups. Dyspnea perception is
closely linked to autonomic imbalance. Increased
sympathetic stress

activity and heightened

response can amplify breathlessness through rapid,
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shallow breathing patterns and increased

respiratory effort.

Breath regulation techniques are known to

enhance parasympathetic tone and reduce

sympathetic overactivity. Slow breathing at
been

controlled respiratory frequencies has

associated with improved autonomic balance and

emotional regulation. By interrupting the
dyspnea—anxiety cycle, breath-focused
intervention may reduce psychological

amplification of respiratory discomfort.

The combined intervention produced the largest
reduction in anxiety, suggesting that systemic
lifestyle stabilization may reinforce autonomic
regulation. Regular sleep patterns, dietary balance,
and structured daily routine may reduce baseline
physiological stress,

thereby enhancing the

psychological effects of breath training.
4.3 Synergistic Psychophysiological Interaction

The superior outcomes observed in the combined

intervention suggest a  synergistic

Breath

group
psychophysiological mechanism.
regulation primarily targets immediate respiratory
mechanics and autonomic modulation, while
lifestyle-based intervention addresses systemic

metabolic stability and stress resilience.

COPD involves complex interactions among
pulmonary limitation, skeletal muscle
8
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deconditioning, systemic inflammation, and
emotional distress. Addressing one dimension in
isolation may yield partial benefit; targeting
multiple interconnected pathways concurrently

appears to amplify therapeutic effect.

The significant time x group interaction observed
in statistical analysis indicates that improvement
trajectories differ across interventions, with the
combined therapy demonstrating the steepest
progression. This finding supports the hypothesis
that multimodal integrative strategies enhance

both physiological and psychological recovery.
4.4 Clinical Implications

The results suggest that incorporating structured
breath regulation and lifestyle stabilization into
pulmonary rehabilitation programs may improve
patient outcomes beyond conventional care.
Breath-focused interventions are low-cost, non-
invasive, and easily adaptable to community
settings.  Lifestyle = modification  enhances
sustainability of therapeutic gains by encouraging
patient engagement and self-regulation. Given the
strong link between anxiety and dyspnea
perception, psychophysiological targeting may be
particularly valuable in COPD management.
Integrative approaches may therefore contribute to
improved adherence, reduced symptom burden,

and enhanced quality of life.

4.5 Limitations

© Corresponding Author: Rahul

(E-ISSN: 2584-2838)

https://unirajournal.com

The study was limited to mild to moderate COPD
cases and did not include long-term follow-up to
assess durability of psychophysiological benefits.
Objective autonomic markers such as heart rate
variability were not measured, which would have

strengthened mechanistic interpretation.

Future studies incorporating neurophysiological
and inflammatory biomarkers may further
elucidate the pathways underlying integrative

therapeutic effects.
Conclusion

Integrative therapy combining structured breath

regulation and lifestyle-based intervention

produces significant psychophysiological and
functional improvement in COPD patients. The
combined approach demonstrates superior benefit
compared to isolated modalities, supporting a
model of

multidimensional respiratory

rehabilitation. Incorporating breath—mind
regulation and systemic lifestyle stabilization may
enhance chronic

comprehensive respiratory

disease management.
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