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Abstract

Introduction: Chronic bronchitis, a common variant of Chronic Obstructive Pulmonary Disease (COPD),
manifests as a persistent cough and excessive mucus production, significantly impairing patients' quality of
life. Effective management strategies are required, integrating both pharmacological and non-

pharmacological interventions.

Aim: This study aims to evaluate the effectiveness of physiotherapy interventions in improving respiratory

function, reducing symptoms, and enhancing overall quality of life in patients with chronic bronchitis.

Settings and Design: The study was conducted at a tertiary care hospital utilizing a convenient sampling
method. A total of 16 participants aged 30-65, diagnosed with chronic bronchitis, were recruited for this 6-

month experimental study.

Methods and Materials: Participants were randomly assigned to the group. The group received
physiotherapy interventions, including airway clearance techniques, breathing retraining, and exercise

rehabilitation. Outcomes were measured pre- and post-intervention.

Statistical Analysis: Data were analyzed using Descriptive statistical tests, including Mann Whitney and

Wilcoxon tests to compare outcomes between groups, with significance set at p < 0.05.

Results: The study recorded significant improvements in respiratory function and quality of life metrics
within the group, including increased chest expansion, peak flow rates, and maximum inspiratory pressure,

as well as decreased sputum volume and enhanced performance on the 6-Minute Walk Test.
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Conclusion: Physiotherapy interventions are effective in managing chronic bronchitis by improving
respiratory function and quality of life. These findings underscore the importance of integrating
physiotherapy into a multidisciplinary approach to treat chronic bronchitis and enhance patient outcomes.

Keywords: Chronic bronchitis, physiotherapy interventions, respiratory function, quality of life, airway
clearance techniques, exercise rehabilitation, patient education.

Introduction

Chronic bronchitis, one of the most common forms of Chronic Obstructive Pulmonary Disease (COPD), is a
progressive inflammatory condition of the airways characterized by a persistent cough, mucus production,
and difficulty in clearing airways. It typically results from long-term exposure to noxious agents such as
tobacco smoke, air pollution, or occupational irritants, leading to the thickening of the bronchial walls and
impaired mucociliary clearance (GOLD, 2023). Chronic bronchitis is diagnosed when symptoms persist for
at least three months a year for two consecutive years, often resulting in airflow limitation and diminished
lung function (Rabe et al., 2018).

This condition significantly impacts the patient's quality of life due to frequent exacerbations, reduced
physical capacity, and chronic respiratory symptoms. COPD, which encompasses chronic bronchitis and
emphysema, is now considered one of the leading causes of morbidity and mortality worldwide, further

emphasizing the need for effective management strategies (Global Burden of Disease Study, 2019).

While pharmacological treatments such as bronchodilators, corticosteroids, and antibiotics play a critical
role in managing the acute symptoms and exacerbations of chronic bronchitis, non-pharmacological
interventions, particularly physiotherapy, have become essential in improving patient outcomes.
Physiotherapy is recognized for its ability to improve respiratory function, reduce symptoms, and enhance
exercise capacity in individuals with chronic respiratory conditions like chronic bronchitis (Alleyne et al.,
2021). The primary goals of physiotherapy are to optimize airway clearance, retrain breathing patterns,
reduce dyspnea, and improve overall physical function and endurance (McCool & Rosen, 2015).

Physiotherapy interventions include techniques such as airway clearance therapies, breathing retraining,
exercise rehabilitation, and patient education. Airway clearance techniques, including postural drainage,
percussion, and the Active Cycle of Breathing Techniques (ACBT), help to mobilize mucus and improve
ventilation (McCool & Rosen, 2015). Breathing exercises, including diaphragmatic breathing and pursed-lip
breathing, are critical in reducing the work of breathing and improving gas exchange (Miller et al., 2019).
Exercise rehabilitation, often as part of a pulmonary rehabilitation program, enhances cardiovascular fitness,
muscle strength, and endurance, which are frequently impaired in chronic bronchitis patients (Puhan et al.,
2016). Finally, patient education on proper inhaler use, smoking cessation, and managing exacerbations is

essential in empowering patients to take an active role in their care (Alleyne et al., 2021).
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This clinical perspective delves into the key physiotherapy interventions for chronic bronchitis, exploring
how these methods work together to mitigate symptoms, slow disease progression, and improve the quality
of life for patients. By focusing on individualized care, physiotherapy can significantly enhance the

management of chronic bronchitis and improve patient outcomes.

Subjects and Methods:

Participants

Subjects recruited were diagnosed cases of chronic bronchitis between age of 30-65 Years of both the
genders. Participants needed to have Chronic Bronchitis agree to participate for the 6 month trial duration.
The exclusion criteria were a Subjects who are uncooperative and medically ill, unable to understand the
device appropriately, who are cognitively impaired and have Neurological defect ,who have throat irritation,
who could not hold breath due to vocal cord palsy were excluded from the study. All participants were cared
for by the investigator by taking into consideration all the safety measures with respect to the standard care
as well as the intervention . Subjects were informed about the safety and hygienic conditions yet if any risk
was referred back to the pulmonologist.

Intervention Group

Participants randomized to standard care received Diaphragmatic breathing exercise, thoracic expansion
exercise, Pursed Lip Breathing Exercises

Diaphragmatic Breathing exercise will be performed in semi fowlers position. Patients will be instructed to
place their hands over the upper abdomen inhale deeply for 3seconds, pause and exhale for 3 seconds. 5
repetitions for 5 sets will be given.

During thoracic expansion exercise, the patient will be instructed to breathe in slowly through the nose to
full lung expansion. Then hold breath for 3 seconds followed by pause and breath out slowly for 3 reps. 5

sets of thoracic expansion exercise will be given.

Outcome Measures

The study employed a comprehensive approach to evaluate respiratory function and capacity, utilizing
sputum induction for volume measurement, maximal inspiratory pressure assessment, thoracic expansion
via inch tape, peak flow measurement with a peak flow meter, and a 6-minute walk test for functional

capacity. Data was collected from day 1 to day 7 post-recruitment.

Data Collection

Study assessments were undertaken for 7 consecutive Days after the recruitment of the subjects for the
study. Routine demographic which included the Name, Age, Gender, IP number, Height ,Weight, Diagnosis
of the subject, Clinical data which included the Sputum volume, Maximal inspiratory pressure, Thoracic
expansion , Peak Flow Rate, 6min walk test were recorded.
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Statistical Analysis

Data analysis was conducted using descriptive statistics (means, SDs) and the Shapiro-Wilk test to assess
normality. Parametric tests (paired t-test, independent t-test) were applied for normally distributed data,
while non-parametric tests (Wilcoxon, Mann-Whitney U) were used for non-normal data. Categorical data

were analyzed with the Chi-square test

Results:

Participants

Between December 2023 and May 2024, 32 patients were enrolled, with 16 participants assigned to each
group. No significant age difference was found between Group A (mean = 58.94, SD = 7.16) Group A
(mean = 148.13, SD = 11.74, p = 0.047). No significant differences were observed in weight (p = 0.777) or
BMI (p = 0.624). (Table 1)

Outcome Measures:

The study demonstrated significant improvements across various parameters. Chest Expansion at T4
increased significantly in Group A (1.04 + 0.09 to 1.33 + 0.14, p = 0.001). At the Xiphisternum Level,
Group A improved (1.16 = 0.24 to 1.33 £ 0.25, p = 0.017),. Peak Flow Rate and Maximum Inspiratory
Pressure increased significantly. Sputum Volume decreased significantly (Group A: 8.13 + 3.90 to 0.69 £
1.14, p = 0.001). The 6-Minute Walk Test improved (p = 0.001). (Table 2)

Table 1: Comparison of Groups with Mann Whitney test

Variable |Group Mean SD z-value p-value
Age Grp-A 58.94 7.16 1.061 0.289
Height  [Grp-A 148.13 11.74 1.986 0.047
Weight  |Grp-A 51.56 9.30 0.283 0.777
BMI Grp-A 22.54 4.42 0.490 0.624

IJCRT2503115 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org ] a974


http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 3 March 2025 | ISSN: 2320-2882

Table 2: Within group Analysis of Chest expansion, Peak Flow Rate, Maximum Inspiratory Pressure,

Sputum Volume, 6 Minute Walk Test using paired sample Wilcoxon test

Chest Expansion at Axillary Level

. Mean SD Effect z-value
Groups Times Mean SD Diff. Diff. size p-value
Pre 1.04 0.09 *
Group A Post 133 014 0.29 0.10 2.94 3.623 0.001
Chest Expansion at T4 Level
. Mean SD Effect z-value
Groups Times Mean SD Diff. Diff. size p-value
Pre 1.16 0.24
Group A Post 137 025 0.21 0.28 0.78 2.588 0.010
Chest Expansion at Xphisternum Level
. Mean SD Effect z-value
Groups Times Mean SD Diff. Diff. size p-value
Pre 1.16 0.24
Group A Post 133 025 0.16 0.24 0.69 2.388 0.017
Peakflow Rate
. Mean SD Effect z-value
Groups Times Mean SD Diff. Diff. size p-value
Pre 98.34 17.74
Group A Post 10913 | 12.82 10.78 10.15 | 1.06 3.363 0.001
Maximum Inspiratory Pressure
. Mean SD Effect z-value
Groups Times Mean SD Diff. Diff. size p-value
Pre -4.58 2.43
Group A Post 1750 524 12.93 3.52 3.68 3.531 0.001
Sputum Volume
: Mean SD Effect z-value
Groups Times Mean SD Diff. Diff. h p-value
Pre 8.13 3.90
Group A Post 0.69 114 7.44 2.97 2.51 3.523 0.001
6 Minute Walk Test
. Mean SD Effect z-value
Groups Times Mean SD Diff. Diff. size p-value
Pre 0.48 0.04
Group A Post 056 0.04 0.07 0.02 3.50 3.528 0.001

*p value=0.001< 0.05

Discussion

Chronic bronchitis, as a component of Chronic Obstructive Pulmonary Disease (COPD), requires a
multidisciplinary approach to treatment, with physiotherapy playing a crucial role in managing the disease
and improving patient outcomes. While pharmacological interventions help control symptoms and prevent
exacerbations, physiotherapy interventions specifically target enhancing respiratory function, alleviating

symptoms, and improving the overall quality of life. This discussion explores the main physiotherapy
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interventions used in the management of chronic bronchitis, their effectiveness, and the challenges involved

in their implementation.
Airway Clearance Techniques

Airway clearance is one of the primary objectives in managing chronic bronchitis. The increased mucus
production associated with chronic bronchitis can obstruct airflow and contribute to airway infections,
making it crucial to facilitate mucus expectoration. Physiotherapists employ several techniques to assist in
airway clearance, including postural drainage, percussion, and vibration, often as part of a structured
program (McCool & Rosen, 2015).

One of the most commonly used methods is the Active Cycle of Breathing Techniques (ACBT), which
involves diaphragmatic breathing, thoracic expansion exercises, and forced expiration (huffing) to mobilize
and expel secretions. Studies have shown that ACBT can significantly reduce symptoms like cough and
improve sputum expectoration in individuals with chronic bronchitis (Prasad et al., 2015). Additionally,
Oscillatory Positive Expiratory Pressure (OPEP) devices are another effective tool, promoting mucus
clearance by creating oscillatory pressure during exhalation (Elkins et al., 2017). These airway clearance
techniques not only improve mucus clearance but also help reduce the frequency of respiratory infections,

which are common in chronic bronchitis patients.
Breathing Retraining

Breathing exercises form another critical part of physiotherapy for chronic bronchitis. Given the respiratory
limitations caused by airway obstruction, individuals with chronic bronchitis-often develop inefficient
breathing patterns, leading to further respiratory distress. Physiotherapists often use techniques such as
diaphragmatic breathing and pursed-lip breathing to retrain patients and reduce the work of breathing
(Miller et al., 2019).

Diaphragmatic breathing encourages the use of the diaphragm rather than the accessory muscles, leading
to more efficient ventilation and decreased work of breathing. This technique is particularly beneficial in
chronic bronchitis patients, who often rely on their upper chest muscles due to airway obstruction (Bourbeau
et al., 2003). Pursed-lip breathing, on the other hand, helps to maintain airway pressure during exhalation,
allowing for prolonged exhalation and improved gas exchange (Casaburi, 2014). Studies have demonstrated
that these techniques can improve exercise tolerance, reduce dyspnea, and enhance overall respiratory
function (Bourbeau et al., 2003).

Exercise Training and Pulmonary Rehabilitation

Pulmonary rehabilitation (PR) is considered one of the most effective non-pharmacological treatments for
chronic bronchitis and COPD. This multidisciplinary program combines exercise training, patient education,

and psychological support to help individuals manage their condition and improve functional capacity
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(Puhan et al., 2016). Exercise training focuses on improving cardiovascular fitness, muscle strength, and

endurance, which are often compromised in chronic bronchitis patients.

Aerobic exercise, such as walking or cycling, is typically included in pulmonary rehabilitation programs.
Regular aerobic exercise has been shown to improve lung function, reduce dyspnea, and enhance overall
endurance in individuals with chronic bronchitis (Spruit et al., 2013). Additionally, strength training can
help counteract the muscle wasting often seen in COPD patients. The benefits of pulmonary rehabilitation
are well-documented, with studies showing improvements in exercise capacity, quality of life, and reduced
hospitalizations (Puhan et al., 2016). However, adherence to exercise regimens remains a challenge, as
many patients with chronic bronchitis are often debilitated by symptoms of breathlessness and fatigue (Ries
et al., 2007).

Patient Education and Self-Management

Education is another cornerstone of physiotherapy for chronic bronchitis. Empowering patients with the
knowledge to manage their condition can significantly improve their long-term outcomes. Physiotherapists
educate patients on proper inhaler techniques, the importance of smoking cessation, and strategies to
manage exacerbations (Alleyne et al., 2021). Smoking cessation is particularly important, as smoking is the

primary cause of chronic bronchitis and is directly linked to the progression of the disease (GOLD, 2023).

Patient education also involves teaching individuals how to recognize early signs of exacerbations and how
to modify their lifestyle to manage symptoms more effectively. A key area of education is teaching patients
how to perform the respiratory techniques learned in physiotherapy sessions and encouraging them to
continue practicing these techniques at home to maintain their benefits (Bourbeau et al., 2003). However,
adherence to self-management plans can be challenging, and regular follow-ups are often necessary to
ensure that patients remain engaged in their care (McCool & Rosen, 2015).

Challenges and Limitations

Despite the significant benefits of physiotherapy interventions, several challenges can hinder their full
potential in the management of chronic bronchitis. One of the primary limitations is patient adherence.
Many patients with chronic bronchitis experience significant symptoms such as fatigue, dyspnea, and
depression, which can reduce their motivation to engage in physiotherapy or adhere to prescribed exercises
(Hogg et al., 2004). Furthermore, the lack of access to qualified physiotherapists or pulmonary rehabilitation
programs in certain regions can limit the widespread implementation of these interventions (Lopez et al.,
2021).

Another challenge is the heterogeneity of the chronic bronchitis population. COPD, including chronic

bronchitis, presents with varying degrees of severity and comorbidities, making it essential to tailor

IJCRT2503115 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org ] a977


http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 3 March 2025 | ISSN: 2320-2882

interventions to the individual (Rabe et al., 2018). Personalized treatment plans that consider the patient's

specific symptoms, functional limitations, and comorbid conditions are essential for improving outcomes.
Conclusion

Physiotherapy interventions play an essential role in managing chronic bronchitis. Airway clearance
techniques, breathing retraining, exercise rehabilitation, and patient education significantly contribute to
improving lung function, reducing symptoms, and enhancing overall quality of life. While challenges exist,
including patient adherence and limited access to rehabilitation services, the benefits of physiotherapy in
chronic bronchitis management are clear. A multidisciplinary approach, including physiotherapy, is critical
in supporting individuals with chronic bronchitis in managing their symptoms and slowing disease

progression.
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