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ABSTRACT 
Asthma management poses persistent challenges despite advancements in pharmacological treatments. Non-pharmacological interventions, 

such as Inspiratory Muscle Training (IMT) and Breathing Retraining Techniques (BRT), offer promising avenues to enhance symptom control and 

quality of life for asthma patients. This case study explores the combined impact of IMT and BRT on asthma management in a single subject with 

persistent asthma. Over a structured intervention period, the subject engaged in IMT exercises twice daily using a specialized device, complemented 

by BRT techniques including diaphragmatic breathing, pursed lip breathing, and deep breathing exercises. Outcome measures included Pulmonary 

function tests, Fatigue severity scale, Six-minute Walk test and Modified medical research council scale. Results revealed significant changes in muscle 

strength, lung capacity, and reductions in symptoms, accompanied by decreased reliance on rescue medication. The synergistic effects of IMT and 

BRT underscore their potential as adjuncts to standard asthma care, addressing both respiratory muscle function and breathing patterns. This 

comprehensive approach holds promise for enhancing symptom management and improving overall quality of life in asthma patients. This work offers 

important insights into the effectiveness of non-pharmacological therapies in asthma therapy, but more investigation is necessary to confirm these 

results and clarify underlying mechanisms. 
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INTRODUCTION
Chronic asthma is a respiratory disease that causes airway 

inflammation, bronchoconstriction, and hyper-responsiveness to 

different stimuli. These symptoms can include wheezing fits, dyspnea, 

tightness in the chest, and coughing fits on occasion. According to the 

World Health Organization, it affects an estimated 262 million people 

worldwide and significantly increases morbidity and healthcare 

expenditures [1]. 

Many patients still experience exacerbations and 

inadequate control despite advancements in pharmacological 

therapies, such as bronchodilators and inhaled corticosteroids. This 

emphasizes the necessity of using non-pharmacological adjunctive 

therapies to improve the condition's management [2]. There are about 

25 million asthmatics in the United States. That works out to around 1 

in 13 persons. In the United States, 20 million persons over the age of 

18 suffer with asthma. In the US, adult Blacks have the highest 

prevalence of asthma. Adult females are more prone to asthma than 

adult males. 6.1% of adult males and 9.8% of adult females, 

respectively, have asthma [3,4]. 

Asthma, one of the most prevalent chronic conditions worldwide, 

affects 300 million people and contributes to 25,000 fatalities annually 

[4]. According to a national survey, roughly 2.38% of Indians have 

asthma. A prior survey in the Jaipur area of Rajasthan found that 0.96% 

of people had asthma [5]. It was significantly less than the 2.38% 

national average. At the time, it was hypothesised that this might be 

because Jaipur residents do not receive enough asthma diagnoses [5]. 

With a peak age of three years old, asthma can manifest at any age. 

Adults with asthma, even those whose symptoms started in maturity, 

actually go asymptomatic for life. Within a single patient, the severity 

of asthma does not vary much; mild asthmatics seldom develop into 

more severe cases, while severe asthmatics typically have severe 

disease from the start [6]. 

Asthma is a disease influenced by genetic and 

environmental factors. Allergens both indoors and outdoors, 

psychological strain, exercise, illnesses, specific medications, poor air 

quality, asthma, dyspnoea, and coughing are common triggers. Patients 

may experience difficulty breathing at night, tenacious mucus 

production, enhanced ventilation, and prodromal symptoms before an 

attack. It is important to distinguish between risk factors and triggers, 

which are environmental factors that worsen asthma in a patient with 

established asthma [7,8]. 

Variable and intermittent airway obstruction symptoms are 

indicative of asthma, and these symptoms need to be verified by 

objective lung function tests. Spirometry is one test of lung function 

that can be used to confirm airflow limitation and assist medical 

professionals in treating patients. Asthma diagnosis may not be aided 

by hematologic testing, such as total serum IgE and specific IgE to 

inhaled allergens [9]. Skin prick tests to common inhaled allergens, lung 

shadowing, high-resolution CT, and chest roent-genography are not 

useful in diagnosing intrinsic asthma but are positive in allergic 

asthma. Asthma challenge tests can be used to determine whether 

exercise aggravates symptoms. Eosinophilic airway inflammation is 

now quantified using fractional exhaled nitric oxide (FENO). By 

reducing airway tightness, bronchodilators reduce asthma symptoms; 

however, they do not reduce underlying inflammation. The three 

primary kinds of β2-agonists that work well are theophylline, anti-

cholinergic, and β2-agonists [10,11]. 

IMT involves the use of devices that provide resistance 

during inhalation, thereby strengthening the muscles involved in 

inspiration. Research have shown that IMT can significantly enhance 

an asthma patient's lung function, respiratory muscle strength, and 

general quality of life [12]. 

Breathing retraining techniques encompass various 

methods aimed at improving breathing efficiency and reducing 

dysfunctional breathing patterns commonly seen in asthma. These 

techniques include diaphragmatic breathing, Buteyko breathing, and 

the Papworth method, among others. While IMT focuses on enhancing 

the mechanical aspects of breathing by strengthening the inspiratory 

muscles, BRT addresses the behavioural components by optimizing 

breathing patterns [13]. 

The purpose of this study was to ascertain the effects of 

IMT and BMT on the respiratory strength of muscles, capacity for 

exercise, tiredness, and daily living activities of asthmatic patients. By 

examining the synergistic effects of IMT and breathing retraining, this 

study aims to provide insights into the efficacy of these non-

pharmacological approaches in asthma management. The findings 

could pave the way for incorporating these techniques into standard 

asthma care protocols, offering a holistic and patient-centred approach 

to managing this chronic condition. 

MATERIALS AND METHODS 
Participant 

Subject selected for this study was 22-year-old female 

patient already diagnosed with asthma for one year. Patient was a 

student and came to physiotherapy OPD of Jaipur National University, 

Jaipur (RAJ.)  with short ness of breath during walking after a few 

minutes on level ground and inclined surface. Assessment with 

examination was done after taking consent form with values recorded 

before the intervention for PFT: - FEV1= 1.57, FVC= 1.98, 

FEV1/FVC= 79.29 and mMRC value of patient=grade2, six-minute 

walk test = 330 m and fatigue severity scale score=40. Ethical approval 

letter was obtained from Department of Physiotherapy, Jaipur National 

University, Jaipur. 
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Instruments 
Pulmonary Function Test (PFT) was used to measure the 

capacity of lungs. Dyspnoea was measured through mMRC grading. 

Functional status was assessed by six-minute walk test and fatigue by 

Fatigue Severity Scale. The readings for all were baseline on first day 

and after intervention at 21st day. 

Pulmonary function test 
It is used for assessment of lung function non-invasively 

which monitors a person's capacity to breathe in and out at different 

rates, is usually part of the exam. Patient breathes into a mouthpiece 

attached to a spirometer and frequently inhale deeply before beginning 

the process, and then exhale into the device as strongly as completely 

as possible. Then the graph appears on the monitor through which flow 

and volume is measured. In order to see how the test affects lung 

function, bronchodilator administration may be used. 

Dyspnea– mMRC scale. 

Patients with respiratory disorders can have their dyspnoea 

evaluated using the Modified Medical Research Council (mMRC) 

Dyspnoea Scale and other instruments. It is categorized into four 

grades: 0 through 4, each of which corresponds to a certain activity 

that causes dyspnoea. The scale aids medical professionals in assessing 

how dyspnoea affects a patient's day-to-day functioning and in making 

treatment recommendations. 

Fatigue severity scale 
Patients score each of the nine statements, which represent 

how exhaustion impacts their activities, motivation, and lifestyle, on a 

scale from 1 (strongly disagree) to 7 (strongly agree). With a specific 

focus on fatigue's severity and impairment with everyday activities, the 

FSS aids in distinguishing it from depression and other illnesses. 

Higher scores indicate more severe exhaustion. The total score can 

vary from 9 to 63. Generally speaking, a normal range score of less 

than 36 is considered acceptable.  

Six-minute Walk test 
The functional exercise ability of a patient is determined 

using a straightforward, non-invasive evaluation. The patient is given 

instructions to walk as far as they can for six minutes along a straight, 

level corridor during the test. They are free to stop, slow down, and 

rest as needed. The total distance walked is recorded and serves as an 

indicator of aerobic capacity and endurance. The 6MWT is commonly 

used in patients with chronic respiratory diseases, heart failure, and 

other conditions affecting mobility. It helps clinicians evaluate the 

effectiveness of treatments, track disease progression, and predict 

outcomes, providing valuable insights into a patient's functional status 

and overall health. 

Figure 1: Patient performing IMT 

Table 1: Exercise Intervention
 

Exercise  Variables  Benefits  Description 

Inspiratory Muscle 

Training 

30 Breaths twice a day *4 min * 3 

weeks 

Strengthen the inspiratory muscles and 

stronger inspiratory muscle require less 

effort, thus reduces dyspnea 

Put the nose piece on nose and insert the mouthpiece of it 

device in mouth and inhale through the device  

Deep Breathing 

Exercise  

5 Breaths twice a day *4 min * 3 

week  

Progressive muscle relaxation exercise, 

induces state of relaxation which can 

reduce stress, Anxiety level and loses the 

secretions.  

Take 3-5 long, slow, deep breaths in, through breath out 

through pursed lip. 

Pause at the end of each breath in for 2-3 seconds, then 

breath out gently throughout your mouth. 

Pursed Lip Breathing  5 breaths twice a day * 4min * 3 

week  

Decreases trapping of air in lungs  Relax your neck and shoulder muscles. 

Breathe in through your nose for 2 seconds while keeping 

your mouth closed.  

You don’t need a deep breath; a normal breath will do.  

Pucker or purse your lips as if you were going to whistle 

or like you’re gently blowing out a candle  

flame.  

Breathe out slowly through your pursed lips while 

counting down from. 

Diaphragmatic 

breathing 

10 Breaths Twice a Day * 3 Min * 

3 week  

Trains the diaphragm & other respiratory 

muscles and help in increasing the tidal 

volume  

Position the patient in a relaxed crook- lying position. 

The therapist places hand on the patient's upper abdomen.  

Ask the patient inhale through nose, letting the patient’s 

hand rise during inspiration. 

Then have the patient exhale through pursed-lips, while 

the therapist's hand presses inward on the  

abdomen. Have the patient perform this exercise with 

patient's hand on upper abdomen.  

Have patient repeat exercise until adequate expansion is 

achieved.  

The patient should relax upper chest and shoulders 

during this procedure 
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Procedure 
The study procedure was structured into four distinct 

phases. Initially, in the first phase, patients were assessed, and tailored 

plans were formulated. The second phase focused on conducting 

preliminary tests. The third phase involved the implementation of a 

combined exercise regimen. Finally, in the fourth phase, follow-up 

tests were administered.  The intervention included IMT Inspiratory 

Muscle Training) was applied around 4-5 minutes, 

twiceadayfor21days with intensity ranging from starting with 9 cm 

H2o and maximum up to 23 cmH2o. BRT (Breathing Retraining 

Technique) were performed at 3 sets, 10 repetitions, 60 seconds of 

interval between setsand3minutes rest between each exercise, 

twiceadayfor21 days. This included deep breathing and thoracic 

expansion exercises in which 3-5 long breaths with pause were 

included. Pursed lip and diaphragmatic breathing were also performed 

to achieve breath control. The results were assessed on 1st and 21st day. 

Table provides a detailed overview of the design of this rehabilitation 

exercise process. 

Figure 2: Pre - intervention Spirometry Report 
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Figure 3: Post- intervention Spirometry Report 

Data analysis  
The test's data were gathered and visibly displayed for 

examination. The data before and after the intervention for all outcome 

measures were plotted using MS Office Excel 2013. All measurements 

were taken at day 0 and day 21 to obtain the result. 

RESULTS 
PFT, mMRC scale, Fatigue severity scale and Six-minute 

Walk test, were used to measure the exercise capacity, strength, 

dyspnea a comparison was made between pre-test value sand post-test 

values all these parameters.  

Results of PFT  
Before the intervention potential obstructive airway 

limitation is indicated by a FEV1/FVC ratio of 79.29%, which is 

somewhat below the normal range of 80%. Following an intervention 

the improvement in airway function, approaching the normal range, is 

indicated by the increase to a FEV1/FVC ratio of 84.62%. This 



DOI: 10.55522/jmpas.V14I4.6929                                                                                                                                                                                ISSN NO. 2320 – 7418     

Journal of medical pharmaceutical and allied sciences, Volume 14 – Issue 4, 6929, July - August 2025, Pages – 08 – 16                                                                 13 

improvement shows that improved airway patency and respiratory 

efficiency have been mostly attributed to the IMT and BRT. 

The patient's capacity to breathe more easily and the symptoms related 

to obstructive airway issues are likely being reduced as a result of the 

training's positive effects on lung function. 

Figure 4: Results of PFT 

 
Results of Six-minute Walk test 

The initial distance of 330 meters walked indicates the 

patient’s baseline functional capacity. A shorter distance suggests 

limited endurance and potentially compromised physical performance.  

The increase to 360 meters reflects improved endurance and physical 

performance following IMT and BRT. This improvement suggests that 

the interventions have effectively enhanced the patient’s functional 

exercise capacity, translating to improved mobility and potentially 

better overall cardiovascular and respiratory fitness. 

Figure 5: Results of Six-minute Walk test 

 

Results of FSS 
Pre-Training value of 40 indicates a moderate to severe 

tiredness score has a substantial influence on daily activities and 

general quality of life. Post-Training it reduced to 36. Although the 

decrease indicates that some of the fatigue symptoms may have been 

mitigated by IMT and BRT, the fatigue range is still present. This 

improvement, taken together, indicates that the patient's fatigue 

severity has decreased as a result of the IMT and BRT therapies. As a 

result of these therapeutic approaches, there may be an improvement 

in general functioning. 
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Figure 6: Results of FSS 

 
Results of mMRC scale 

This suggests that the patient's dyspnea has improved. At 

first, the patient had a grade of 2, meaning that they were so out of 

breath that they had to walk at a slower rate when walking at their own 

pace or slower than persons their own age on flat ground. After the 

training, with a grade of 1, the patient now only experiences 

breathlessness when hurrying on level ground or walking up a slight 

hill. This progression signifies a notable enhancement in the patient's 

respiratory function and their ability to perform physical activities with 

less discomfort. 

Figure 7: Results of mMRC scale 

  
DISCUSSION 

Asthma yet remains a complex challenge despite of the 

advancements and treatment options available in which exercise 

rehabilitation plays a crucial role. This case study was investigated 

with aim to evaluate the effectiveness of IMT and BRT in combination 

as this can be prescribed as home protocol also for the patient. The 

study employed a structured protocol where the subject underwent 

IMT sessions and BRT for 21 days.  

 

Previous literatures were reviewed and studies supported 

each technique individually. According to a study by Neslihan 

Duruturk et al. (2018), dyspnea and inspiratory muscle strength are 

positively impacted by respiratory muscle exercise. In this study, the 

impact of an IMT program on asthmatic patients' inspiratory muscle 

strength, capability to exercise, dyspnea, tiredness, activities of daily 

living, and health status were examined. 
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Weiner et al. (2003) demonstrated significant increases in 

maximal inspiratory pressure following IMT, indicating enhanced 

respiratory muscle performance [14]. Similarly, BRT techniques, 

including diaphragmatic breathing and pursed lip breathing, have been 

shown to improve respiratory muscle coordination and efficiency, 

contributing to better control of asthma symptoms [15]. 

Meta-analysis by Ramirez-Venegas et al. (2019) indicated 

that IMT significantly increased FEV1 and peak expiratory flow rates 

in patients with chronic respiratory conditions, including asthma which 

are consistent with results in our case study [16]. 

Lista-Paz A et al. (2023) combined data from clinical 

studies in a comprehensive review and meta-analysis, showing a 

significant improvement in respiratory muscle strength, dyspnea 

degree of severity, and exercise capacity in asthma patients receiving 

IMT. This review highlights how IMT can improve breathing and 

lessen the severity of symptoms, and it recommends incorporating it 

into all-encompassing asthma treatment plans [17]. 

Breathing retraining techniques aim to address 

dysfunctional breathing patterns commonly seen in asthma patients. 

These methods focus on controlled breathing, diaphragmatic 

breathing, and slow, deep breaths to mitigate hyperventilation and 

enhance oxygenation. Furthermore, breathing retraining can help 

alleviate anxiety linked to asthma, potentially reducing the frequency 

and severity of asthma attacks [18]. 

The results of this case study indicate that combining 

breathing retraining strategies with inspiratory muscle training (IMT) 

may be a promising way to improve asthma management. The subject, 

who underwent a structured program incorporating both interventions, 

demonstrated notable improvements in various parameters. 

Pulmonary function tests revealed enhancements in 

respiratory muscle strength and efficiency, as evidenced by increased 

maximal inspiratory pressure and improved lung function parameters. 

Additionally, the subject reported a reduction in asthma symptoms, 

including dyspnea and wheezing, along with decreased reliance on 

rescue medication. 

CONCLUSION 
The holistic nature of the combined intervention, 

addressing both respiratory muscle function and breathing patterns, 

likely contributed to the observed benefits. By strengthening 

inspiratory muscles through IMT and promoting more efficient 

breathing through retraining techniques, the subject experienced 

improved respiratory function and reduced symptom burden. 

These findings underscore the potential of non-

pharmacological interventions as adjuncts to standard asthma care. 

Incorporating IMT and breathing retraining into asthma management 

protocols could offer a comprehensive approach to addressing the 

multifaceted nature of the condition, ultimately leading to enhanced 

symptom control and improved quality of life for patients. 

Limitations for this study majorly were single case study 

very small sample size and limited days of study, it should be 

conducted for longer period of time along with follow up. To confirm 

these results and clarify the processes underlying the synergistic 

benefits of IMT and breathing retraining, more studies with bigger 

sample sizes and longer follow-up times are necessary. Nevertheless, 

this study provides valuable insights into the efficacy of these 

interventions and highlights their potential as integral components of 

asthma management strategies. 
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