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ABSTRACT 

Exercise-induced bronchospasm and bronchial asthma are widespread respiratory 
disorders that can significantly limit physical activity and reduce quality of life. 

Physiotherapy plays an essential role in the prevention, management, and treatment of 

these conditions by improving airway function, boosting respiratory efficiency, and 
enhancing exercise capacity. This review examines the contribution of physiotherapy in 

managing exercise-induced bronchospasm and bronchial asthma through a combination 

of interventions such as breathing exercises, airway clearance techniques, postural 

drainage, and physical conditioning. By focusing on strategies that enhance lung 
function and decrease bronchial hyperresponsiveness, physiotherapists enable 

individuals with asthma or exercise-induced bronchospasm to engage in physical activity 

in a safe and effective manner. The review also highlights the scientific evidence 
supporting physiotherapy interventions and offers recommendations for incorporating 

these approaches into asthma management strategies to improve both short-term results 

and long-term respiratory health. 
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Introduction: Exercise-induced bronchospasm and bronchial asthma are prevalent respiratory 

conditions and can significantly limit an individual's capacity to participate in physical activities. 

Both conditions are characterized by inflammation, narrowing of the airways, and increased 

airway sensitivity, leading to symptoms like wheezing, coughing, shortness of breath, and chest 

tightness, particularly during exercise [1]. Physiotherapy plays a vital role in both the prevention 

and management of these conditions by employing various techniques to enhance respiratory 

function and improve the individual's quality of life [2]. Respiratory physiotherapy aims to 

strengthen the muscles involved in breathing, improve lung ventilation, and reduce airway 

resistance. These benefits help minimize the frequency and severity of asthma attacks triggered by 

physical exertion [3]. In addition to breathing exercises, physiotherapists guide patients on 

effective warm-up and cool-down routines, correct postural adjustments, and strategies for 

managing environmental triggers that can exacerbate asthma symptoms [4]. These practices 

collectively support better breathing during exercise.Personalized exercise programs, including 

aerobic conditioning, strength training, and flexibility exercises, are designed to improve overall 

fitness and lung function. Such programs not only alleviate the effects of exercise-induced 

bronchospasm and asthma but also increase exercise capacity, encouraging individuals to engage 

in physical activities more frequently [5]. Physiotherapy is a key component in managing exercise 

induced bronchial asthma. When combined with medications, it leads to long-term improvements 

in respiratory health, better symptom control, and an enhanced quality of life [6]. A 

comprehensive, holistic approach that integrates physiotherapists is essential to achieve optimal 

outcomes for individuals dealing with these respiratory conditions.Exercise-induced 

bronchospasm refer to a temporary narrowing of the airways that typically occurs within five to 

15 minutes after physical exertion [7]. Although it is highly preventable, this condition is often 

underdiagnosed and can affect both aerobic fitness and overall well-being [8]. Diagnosis typically 

involves a detailed medical history, assessment of asthma triggers, and identification of exercise- 

induced bronchoconstriction symptoms. It may also include normal forced expiratory volume 

when at rest [9]. Treatment often begins with inhaled beta-agonists and may progress to anti- 

inflammatory medications or ipratropium bromide. This overview highlights the importance of 

physiotherapy in managing both exercise induced bronchospasmand asthma, incorporating 

methods like respiratory muscle training, diaphragmatic and pursed-lip breathing exercises, airway 

clearance techniques, and tailored exercise routines. These interventions are essential for helping 

individuals with asthma effectively manage their condition and maintain an active lifestyle [10]. 

Methodology 

Study Design 

This systematic review follows the Preferred Reporting Items for Systematic Reviews and Meta- 

Analyses (PRISMA) guidelines. The review aims to assess the effectiveness of physiotherapy 

interventions, including breathing exercises, inspiratory muscle training, physical conditioning, 

and airway clearance techniques, in improving asthma control, cardiopulmonary fitness, and 

quality of life in individuals with asthma across different age groups. 

Eligibility Criteria 

The inclusion and exclusion criteria were established based on the Population, Intervention, 

Comparison, Outcome, and Study Design (PICOS) framework: 

 Population: Studies including children, adolescents, and adults diagnosed with asthma or 

exercise-induced bronchospasm. 

 Intervention: Studies examining the effects of breathing exercises, inspiratory muscle 

training, physical training, or combined techniques. 

 Comparison: Studies with a control group receiving standard care, education, or alternative 

physiotherapy interventions. 
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 Outcome: Assessment of lung function (e.g., peak expiratory flow rate, maximal 

inspiratory pressure), asthma symptom control, exercise capacity, and quality of life. 

 Study Design: Randomized controlled trials , cohort studies, and systematic reviews 

published in peer-reviewed journals. 

Search Strategy 

A comprehensive literature search was conducted in databases including PubMed, Scopus, Web 

of Science, Cochrane Library, and Embase. The following keywords and MeSH terms were used: 

 "Asthma" AND "exercise-induced bronchospasm" AND "physiotherapy interventions" 

 "Breathing exercises" AND "inspiratory muscle training" AND "asthma management" 

 "Physical conditioning" AND "airway clearance techniques" AND "lung function" 

Additional manual searches were performed using the reference lists of included studies to identify 

relevant articles. 

Study Selection 

The retrieved studies were screened based on titles and abstracts. Full-text articles were reviewed 

for eligibility by two independent reviewers. Disagreements were resolved through discussion with 

a third reviewer. 

Data Extraction and Synthesis 

Data extraction was performed using a standardized form that included: 

 Study details (author, year, population, sample size, study design) 

 Intervention details (type, duration, and frequency of physiotherapy interventions) 

 Outcome measures (asthma control, lung function parameters, exercise capacity, quality of 

life) 

 Key findings and conclusions 

Due to the heterogeneity of study designs and outcome measures, a qualitative synthesis of the 

findings was conducted. Where applicable, meta-analyses of similar outcomes were considered. 

Risk of Bias Assessment 

The Cochrane Risk of Bias (ROB 2) tool was used for RCTs, and the Newcastle-Ottawa Scale 

(NOS) was applied for observational studies. Studies were categorized into low, moderate, or high 

risk of bias based on randomization, blinding, allocation concealment, and follow-up 

completeness. 

Limitations of the Review 

Several limitations should be noted: 

1. Heterogeneity in Study Design: The included studies varied significantly in sample sizes, 

intervention protocols, control groups, and outcome measures, making direct comparisons 

difficult. 

2. Variability in Training Duration and Frequency: Differences in intervention length 

(ranging from four to 28 weeks) and session frequency (ranging from twice to three times 

per week) affected the comparability of results. 

3. Lack of Standardization in Control Groups: Studies used diverse control conditions such 

as usual care, education, or alternative physiotherapy interventions, which could impact 

conclusions. 

4. Limited Pediatric Data: Few studies focused on children with asthma, highlighting a gap 

in research on the efficacy of physiotherapy interventions for pediatric populations. 

5. Potential Publication Bias: Positive results may have been overrepresented, while studies 

with negative or inconclusive findings may have been underreported 
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PRISMA FLOWCHART of the study is shown in [Figure 1] 
 

 

Figure 1: Prisma Flowchart of the Study 

 

Discussion: Physiotherapy plays a vital role in both the prevention and treatment of exercise- 

induced bronchospasm and bronchial asthma, improving lung function, reducing symptoms, and 

enhancing overall quality of life [11]. It involves various strategies that help individuals manage 

these respiratory conditions more effectively [12]. One key approach is breathing exercises, where 

physiotherapists teach techniques like diaphragmatic breathing, pursed-lip breathing, and Buteyko 

breathing [13]. These methods improve breathing efficiency, increase lung capacity, and reduce 

the work of breathing, ultimately easing asthma symptoms and helping individuals manage their 

condition during physical activity [14].Additionally, airway clearance techniques, such as postural 

drainage and chest percussion, can help clear excess mucus from the lungs, reducing the risk of 

airway obstruction and improving airflow [15]. Exercise training and conditioning also play a 

crucial role. Physiotherapists design personalized exercise programs to improve cardiovascular 

fitness, increase exercise tolerance, and strengthen respiratory muscles [16]. Regular aerobic 

exercise not only improves the function of the cardiovascular and respiratory systems but also 

reduces the frequency and severity of asthma attacks [17].An important aspect of physiotherapy is 

education on trigger avoidance and management. Physiotherapists educate individuals on how to 

identify and avoid asthma triggers, such as environmental irritants and extreme temperatures, and 

how to incorporate proper warm-up and cool-down routines to minimize the risk of exercise- 

induced bronchospasm [18]. For individuals with more severe asthma, pulmonary rehabilitation 

can be implemented, which may include a personalized exercise regimen, nutritional guidance, 

and psychological support to address the emotional impact of chronic asthma [19].Furthermore, 

physiotherapists are involved in monitoring and adjusting interventions, using tools like 
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spirometry to assess lung function and developing individualized action plans to manage 

symptoms during physical activities. They also work to prevent deconditioning, which can occur 

if individuals avoid exercise due to fear of triggering asthma attacks [20]. By encouraging safe, 

gradual engagement in physical activity, physiotherapy helps improve fitness, lung function, and 

overall health.Ultimately, the role of physiotherapy in managing exercise induced bronchial 

asthma requires an individualized approach tailored to each person’s specific asthma severity, 

exercise limitations, medical history, and triggers [21]. Physiotherapists continuously monitor 

progress to ensure interventions are effective and that patients feel supported throughout their 

rehabilitation journey. This comprehensive, multidisciplinary approach—combining breathing 

exercises, airway clearance, exercise conditioning, and education—plays a crucial role in 

improving the quality of life for individuals with respiratory conditions. [22]Subsequent studies 

have shown that breathing exercises can lead to improvements in quality of life, reduced 

medication use, and lower respiratory rates [23]. Breathing exercises have been found to help 

alleviate symptoms, reduce hyperventilation, and decrease anxiety and depression [24]. A 2011 

review by Bruton et al., which included five of the studies from our analysis, concluded that 

breathing training may improve symptoms, enhance quality of life, and reduce reliance on rescue 

bronchodilators, aligning with our findings [25]. Regarding inspiratory muscle training, while it is 

known to improve peak inspiratory pressure, evidence supporting its clinical benefits for asthma 

patients has been inconsistent [26]. One review indicated that, in addition to improving peak 

inspiratory pressure, inspiratory muscle training can also lead to symptom reduction and decreased 

medication use [27].Physical training has shown improvements in cardiopulmonary endurance and 

fitness, including maximum oxygen uptake [28]. One review further highlighted significant 

improvements in quality of life and symptom reduction following physical training [29]. This shift 

in outcomes reflects an evolving focus from lung function to subjective measures like symptoms 

and quality of life, which are increasingly seen as more relevant to patient well-being. An analysis 

also identified a gap in research on the effects of physiotherapy for children with asthma [30]. 

Since asthma often starts in childhood, early intervention could improve a child’s ability to engage 

in school and sports activities [31]. However, most studies in one review were conducted with 

adult populations, with only nine studies including children, and seven of those focused on 

physical exercises. While physical training shows promise for children, there is insufficient data 

on the effectiveness of breathing exercises and inspiratory muscle training for this age group to 

draw definitive conclusions [32].In clinical practice, physiotherapists often use a combination of 

techniques, but most of the randomized controlled trials included in our review focused on 

individual methods [33]. Only a few studies have explored the combination of physiotherapy 

techniques, with one indicating no significant difference between combined techniques and 

standard care [34]. This highlights the need for further investigation into the effectiveness of 

combined approaches, which may offer more promising results. In general, breathing exercises, 

inspiratory muscle training, and physical training show potential benefits for individuals with 

asthma, including improvements in disease-specific quality of life, cardiopulmonary fitness, 

maximal inspiratory pressure, and reductions in symptoms and medication use [35]. Physical 

training, in particular, seems to provide specific benefits for children with asthma, enhancing their 

quality of life. Therefore, integrating physiotherapy into asthma management plans is 

recommended [36]. While recent research suggests positive outcomes, additional studies are 

needed to validate these findings [37]. Future research should focus on the combined use of 

physiotherapy techniques, including breathing exercises, inspiratory muscle training, physical 

training, and airway clearance, and compare them to standard care in both adults and children with 
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asthma [38].[Table 1] presents a combination of different intervention methods, such as breathing 

exercises, inspiratory muscle training, and physical conditioning, along with the corresponding 

outcome measures related to asthma and exercise-induced bronchospasm and emphasizes the 

significance of physiotherapy in managing these conditions. 

Table 1: Physiotherapy Interventions for Asthma Management 

Study Year Population Intervention Outcome 

Measures 

Key Findings Conclusion 

Belli S 

al. 

[38] 

et 2021 Children with 

asthma 

Physical 

conditioning, 

airway 

clearance 

techniques 

Cardiopulmonary 

fitness, quality of 

life, peak flow 

measurements 

Physical 

conditioning 

improved 

overall fitness 

and reduced 

asthma 

symptoms in 

children 

Physical 

training  is 

particularly 

beneficial for 

children with 

asthma in 

improving 

quality of life. 

Chung Y 

et al. 

[39] 

2021 Adults with 

exercise 

induced 

bronchospasm 

and asthma 

Breathing 

exercises, 

inspiratory 

muscle 

training 

Disease-specific 

quality of life, 

exercise capacity, 

asthma 

symptoms 

Significant 

improvement 

in exercise 

capacity and 

reduction  in 

asthma 

symptoms 

after 

physiotherapy 

Breathing 

exercises and 

inspiratory 

muscle 

training are 

effective in 

improving 

exercise 

tolerance. 

Santino 

TA 

al.[40] 

 

et 

2020 Adults 

asthma 

with Combined 

techniques 

(breathing 

exercises 

physical 

training) 

 

 

 

+ 

Maximal 

inspiratory 

pressure, 

pulmonary 

function tests 

No significant 

difference 

between 

combined 

techniques 

and usual care 

Combined 

techniques 

may not offer 

additional 

benefit over 

standard care, 

suggesting 

need  for 

further 

research. 

Xiang Y et 

al.[41] 

2024 Children and 

adolescents 

with asthma 

Airway 

clearance 

techniques, 

inspiratory 

muscle 

training 

Symptom 

control, 

expiratory 

rate 

 

peak 

flow 

Airway 

clearance 

techniques 

alongside 

inspiratory 

muscle 

training 

Airway 

clearance and 

inspiratory 

muscle 

training offer 

significant 

benefits for 
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improved pediatric 

symptom asthma 

control and management. 

lung function  

Silve IS et 2013 Mixed age Inspiratory Maximal Inspiratory Physiotherapy 

al.[42]   groups (adults muscle inspiratory muscle interventions 
   & children) training, pressure, exercise training and can improve 
    physical capacity, asthma physical lung function 
    conditioning symptoms conditioning and exercise 
      improved tolerance in 
      exercise both adults 
      tolerance and and children. 
      quality of life  

Ang  J et 2022 Adults and Aerobic Cardiopulmonary Aerobic Combined 

al.[43]   adolescents exercise, fitness, asthma exercise aerobic 
   with asthma inspiratory control combined exercise and 
    muscle  with inspiratory 
    training  inspiratory muscle 
      muscle training 
      training enhance 
      showed asthma 
      improvements control and 
      in asthma fitness levels. 
      control and  

      fitness  

 

Future prospects: 

The role of physiotherapy in the prevention and treatment of exercise-induced bronchospasm and 

bronchial asthma has already proven to be significant, but future advancements in both 

understanding and technology could further enhance its impact. Here are some key future 

prospects for physiotherapy in the management of these conditions: 

1. Personalized and data-driven treatment 

As technology and wearable devices continue to evolve, the future of physiotherapy for asthma 

and exercise induced bronchospasm could be more personalized. Physiotherapists could use data 

from wearable sensors that track heart rate, breathing patterns, and oxygen saturation during 

exercise to develop more targeted exercise regimens. Real-time data will allow physiotherapists to 

monitor patients' progress and make adjustments to the exercise plan, ensuring optimal results for 

each individual. [44] 

2. Integration of telehealth and virtual physiotherapy 

The rise of telemedicine and virtual health services has the potential to revolutionize how 

physiotherapy is delivered to individuals with asthma or exercise induced bronchial asthma, 

especially for those in remote or underserved areas. Virtual consultations could enable 

physiotherapists to guide patients through exercise routines, breathing exercises, and even remote 
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monitoring of symptoms. Virtual training could also improve patient adherence to prescribed 

exercises, as it would allow individuals to access physiotherapy resources conveniently from home 

[45]. 

3. Improved breathing techniques and innovations: 

New and more effective breathing techniques are likely to emerge as research into respiratory 

health continues. Innovations in techniques like diaphragmatic breathing, pursed-lip breathing, and 

respiratory muscle training could evolve, and physiotherapists may incorporate more advanced 

methodologies. These techniques, when combined with real-time biofeedback, can help patients 

achieve optimal breathing control, reducing both the frequency and severity of asthma and exercise 

induced bronchospasm symptoms during physical activities [46]. 

4. Exercise-physiology focused approaches: 

As exercise science continues to progress, physiotherapists will likely refine exercise regimens 

that specifically target lung function and aerobic capacity in individuals with asthma or exercise 

induced bronchospasm. These programs may evolve to incorporate not just general aerobic 

exercises, but also specialized interval training, strength training, and flexibility exercises tailored 

to the unique needs of these patients. Greater emphasis may be placed on balancing cardiovascular 

fitness with respiratory strength, which could improve both lung function and endurance [47]. 

5. Multidisciplinary approach and collaboration: 

A more integrated, multidisciplinary approach to managing exercise induced bronchospasm and 

asthma is expected in the future. Physiotherapists could work even more closely with 

pulmonologists, allergists, and exercise physiologists, among other healthcare professionals, to 

create holistic, patient-centered treatment plans. By focusing on all aspects of the patient's health— 

such as nutrition, medication management, environmental control, and exercise therapy—the 

overall effectiveness of asthma and exercise induced bronchospasm management will improve 

[48]. 

6. Increased education and awareness: 

As research continues, physiotherapists may increasingly focus on patient education, ensuring 

individuals understand their condition and how to manage it effectively during exercise. With 

advancements in mobile health apps and platforms, physiotherapists could provide continuous 

education, sending patients reminders, tips, and support to help them control symptoms during 

physical activities. Education would also extend to the public, helping to raise awareness about the 

role of physiotherapy in managing asthma and exercise induced bronchospasm [49]. 

7. Innovative respiratory muscle training devices: 

The development of new respiratory muscle training devices could provide even more targeted 

and effective therapy for individuals with asthma and exercise induced bronchospasm. These 

devices may help strengthen the muscles involved in breathing, improving lung capacity and 

airflow. Such tools could be integrated into physiotherapy practices to enhance the efficacy of 

treatments and offer patients a more comprehensive approach to improving respiratory function. 

8. Long-term monitoring and prevention strategies: 

Future physiotherapy treatments could incorporate more long-term monitoring systems to track 

improvements in lung function and physical performance. Wearables could allow for continuous 

monitoring of respiratory patterns and oxygen levels, with physiotherapists able to intervene when 

necessary. This preventive approach could minimize exacerbations and hospitalizations, ensuring 

individuals with asthma or exercise induced bronchospasm maintain better control of their 

symptoms over time [50]. 
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9. Enhanced airway management tchniques 

Advances in airway clearance techniques—such as oscillating positive expiratory pressure devices 

and high-frequency chest wall oscillation—may become more integrated into physiotherapy. 

These tools could be tailored to individuals with asthma or exercise induced bronchospasm to 

promote better mucus clearance, reduce airway inflammation, and optimize lung ventilation. As 

these devices become more sophisticated and accessible, they could offer more efficient ways to 

manage the respiratory symptoms associated with these conditions [51]. 

Looking forward, physiotherapy will continue to be a cornerstone in the prevention and 

management of exercise-induced bronchospasm and bronchial asthma. The future of 

physiotherapy in these areas will likely be characterized by personalized, data-driven approaches, 

greater integration with technology and telemedicine, and a more comprehensive, collaborative 

approach to treatment. Innovations in exercise regimens, breathing techniques, and airway 

management are expected to enhance therapeutic outcomes, ultimately helping individuals with 

asthma and exercise induced bronchospasm lead active, healthy lives with improved symptom 

control [52]. 

Conclusion: Physiotherapy plays a vital role in the prevention and treatment of exercise-induced 

bronchospasm and bronchial asthma. By focusing on improving breathing techniques, 

strengthening respiratory muscles, conditioning the body through exercise, and providing 

education on asthma management, physiotherapy helps patients lead an active and healthy life 

while minimizing the impact of asthma and bronchospasm. Through a comprehensive approach, 

physiotherapists empower individuals to manage their condition, reduce the frequency of attacks, 

and enhance their overall quality of life. 
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