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ABSTRACT 

Background: Bronchial asthma is a chronic inflammatory airway disease that may lead 

to activity limitation and reduced exercise tolerance, even when routine lung function 

parameters appear relatively preserved. Functional assessment using the Six-Minute 

Walk Test (6MWT), along with patient-reported outcome measures such as the Asthma 

Control Test (ACT) and Asthma Quality of Life Questionnaire (AQLQ), provides a 

comprehensive evaluation of disease impact. 

Objectives: To assess physical activity and exercise tolerance in patients with bronchial 

asthma using the Six-Minute Walk Test and to correlate 6-minute walk distance 

(6MWD) with spirometry, ACT, and AQLQ scores. 

Methods: A cross-sectional study was conducted among 100 clinically diagnosed 

bronchial asthma patients. Demographic details, clinical history, comorbidities, and 

treatment pattern were recorded. Spirometry was performed and categorized into 

patterns. ACT and AQLQ were administered to assess asthma control and quality of 

life. Functional exercise tolerance was evaluated using the 6MWT with measurement 

of SpO₂, heart rate, and Borg dyspnea scores before and after the test. Data were 

analyzed using appropriate statistical tests, including Spearman correlation and 

multiple linear regression. 

Results: The mean age was 41.39 ± 13.66 years; 60% were males. Mean asthma 

duration was 9.92 ± 6.08 years. The mean 6MWD was 439.92 ± 50.74 m. Mean ACT 

score was 17.51 ± 4.41, with 35% controlled, 33% partly controlled, and 32% 

uncontrolled asthma. Mean AQLQ score was 4.96 ± 1.01. Physiological response to 

6MWT showed a significant fall in mean SpO₂ from 95.34% to 93.87%, rise in mean 
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heart rate from 78.95 to 101.11 bpm, and increase in mean Borg dyspnea from 0.94 to 

4.33 (p=0.0001). 6MWD demonstrated a strong positive correlation with ACT 

(r=0.8656, p=0.0001) and AQLQ (r=0.8670, p=0.0001), while correlations with 

spirometric indices were weak and not statistically significant. Regression analysis 

confirmed ACT and AQLQ as significant predictors of 6MWD. 

Conclusion: Exercise tolerance assessed by the 6MWT is strongly associated with 

asthma control and asthma-related quality of life, and may provide clinically 

meaningful functional information beyond spirometry alone. Incorporating 6MWT 

alongside ACT and AQLQ can improve comprehensive assessment of bronchial asthma 

patients in routine practice. 

Keywords: Bronchial asthma; Six-Minute Walk Test (6MWT); Six-Minute Walk 

Distance (6MWD); Spirometry; Asthma Control Test (ACT); Asthma Quality of Life 

Questionnaire (AQLQ); Exercise tolerance; Functional exercise capacity; Dyspnea; 

Asthma control. 
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INTRODUCTION 

Bronchial asthma is a common chronic inflammatory disorder of the airways 

characterized by airway hyperresponsiveness, variable and often reversible airflow 

obstruction, and chronic respiratory symptoms such as wheezing, shortness of breath, 

chest tightness, and coughing. (1-3). “The global prevalence of asthma is on the rise, with 

current estimates suggesting over 300 million individuals affected worldwide (1). 

According to the Global Burden of Disease (GBD) study, asthma accounts for a 

significant proportion of chronic respiratory disease-related morbidity, with its burden 

especially pronounced in low- and middle-income countries like India (3). In India 

alone, approximately 15–20 million people suffer from asthma, contributing 

significantly to healthcare utilization, school and work absenteeism, and reduced 

quality of life (4) . 

Despite being a manageable condition with effective pharmacological therapies, a 

significant proportion of asthma patients continue to experience suboptimal control of 

symptoms (5) . Several factors such as poor adherence to medication, incorrect inhaler 

technique, lack of awareness, environmental triggers, and comorbidities contribute to 

uncontrolled asthma. Traditional objective assessments such as spirometry and peak 

expiratory flow rate (PEFR) are frequently used to evaluate airway obstruction and 

bronchodilator response. However, these measures often fail to fully capture the 

functional limitations and day-to-day variability in disease burden experienced by 

patients (6) . 

Exercise intolerance is a frequently used yet under-assessed clinical feature in patients 

with asthma. Many patients report avoidance of physical activity due to fear of 

symptom exacerbation, particularly exercise-induced bronchospasm (7) . This sedentary 

lifestyle can lead to physical deconditioning, further reduction in exercise capacity, 
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increased symptom burden, and a detrimental impact on both physical and 

psychological well-being. Recognizing and quantifying exercise limitations in asthma 

is thus crucial for comprehensive disease evaluation and individualized management (8)  

The ‘6-Minute Walk Test’ (6MWT) is a simple, inexpensive, and practical tool for 

assessing submaximal exercise capacity in clinical settings. Originally developed for 

use in cardiac and pulmonary rehabilitation programs, it has become an integral part of 

functional assessment in various chronic diseases, including ‘Chronic Obstructive 

Pulmonary Disease’ (COPD), interstitial lung disease, pulmonary hypertension, and 

heart failure (9) . The 6MWT measures the distance an individual can walk on a flat, 

hard surface in a period of six minutes, reflecting the integrated responses of the 

cardiopulmonary and musculoskeletal systems. It is especially valuable because it 

closely mimics the activities of daily living, thereby providing clinically meaningful 

information about the patient’s functional status (10) . 

Although extensively validated in other respiratory conditions, the role of the 6MWT 

in bronchial asthma remains underutilized. Asthma, being an episodic disease with 

variable airflow limitation, presents a different challenge compared to the progressive 

nature of diseases like COPD (11-13). However, emerging evidence suggests that the 

6MWT can provide useful insights into exercise tolerance and correlate with other 

markers of asthma severity and control. It offers an objective measurement that, when 

combined with other tools, may enhance the clinician’s ability to assess disease burden 

and response to therapy (11) . 

Spirometry remains the gold standard for the objective assessment of pulmonary 

function in asthma. Parameters such as the forced expiratory volume in 1 second 

(FEV₁), forced vital capacity (FVC), and FEV₁/FVC ratio are essential in diagnosing 

and monitoring asthma. Nevertheless, spirometric values often do not correlate well 
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with symptom perception or exercise limitation, especially in cases of mild to moderate 

asthma where airflow may appear near-normal at rest. This discrepancy highlights the 

importance of including both physiological and patient-centered assessments in asthma 

evaluation (12,13) . 

This cross-sectional study is designed to assess physical activity and exercise tolerance 

in patients with bronchial asthma using the 6-minute walk test and to correlate these 

findings with spirometric parameters, ACT scores, and AQLQ scores. The integration 

of an objective functional measure like the 6MWT with both physiological (spirometry) 

and subjective (ACT, AQLQ) assessments aims to offer a comprehensive evaluation of 

the disease impact”. It also seeks to determine whether the 6MWT can serve as a useful 

adjunct to routine asthma assessment tools in clinical practice (14) . 

By identifying potential correlations between these variables, the study intends to 

enhance understanding of how asthma affects patients’ functional status and quality of 

life beyond what traditional lung function tests reveal. It also underscores the 

importance of a multidimensional approach to asthma assessment, advocating for the 

incorporation of exercise testing in the routine evaluation of asthma patients, especially 

those with reported activity limitation (15) . 

Need of the Study 

Despite the availability of effective pharmacotherapy, asthma continues to significantly 

impact patients' quality of life, physical activity, and overall functional capacity. 

Conventionally, asthma severity and control are assessed using clinical tools like 

spirometry, symptom-based scores such as the Asthma Control Test (ACT), and 

quality-of-life scales like ‘The Asthma Quality of Life Questionnaire’ (AQLQ). 

However, these measures alone may not provide a complete picture of the functional 

limitations faced by patients, especially in terms of exercise tolerance and daily physical 
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activity (16) . 

The ‘6-Minute Walk Test’ (6MWT) is a simple, inexpensive, and practical tool that 

evaluates submaximal exercise capacity. It reflects the integrated response of the 

respiratory, cardiovascular, and musculoskeletal systems and is widely used in the 

assessment of patients with chronic respiratory diseases like COPD, pulmonary 

hypertension, and interstitial lung disease. Its application in asthma, however, remains 

underexplored, particularly in correlating exercise performance with traditional asthma 

assessment tools (17) . 

There is growing recognition that asthma is not only a disease of airflow limitation but 

also one that significantly limits functional ability and physical performance, even in 

the absence of overt clinical symptoms. Many patients with mild-to-moderate asthma 

report exercise-induced symptoms, fatigue, and reduced stamina, which may not be 

evident on spirometry or fully captured by subjective questionnaires. The 6MWT can 

serve as an objective and reproducible method to quantify such limitations in daily 

activity (18) . 

Additionally, understanding the correlation between 6MWT performance and 

spirometric indices, ACT scores, and AQLQ domains can help clinicians better stratify 

asthma severity, evaluate disease impact, and monitor response to therapy. Such data 

can also support personalized asthma management plans by identifying patients at risk 

of poor exercise tolerance and diminished quality of life (19) . 

Hence, the present study is undertaken to assess physical activity and exercise tolerance 

in patients with bronchial asthma using the 6-minute walk test and to correlate the 

findings with spirometry results, asthma control status (ACT), and quality of life 

(AQLQ), thereby providing a more comprehensive approach to asthma evaluation and 

management. 
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AIMS AND OBJECTIVES 

Objective of the study: 

To assess the physical activity and exercise tolerance in patients with bronchial 

asthma using six minutes’ walk test and to correlate with spirometry, Asthma Control 

Test and Asthma Quality of Life Questionnaire.  
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REVIEW OF LITERATURE 

Global Prevalence 

Bronchial asthma is one of the most common chronic non-communicable 

diseases globally. According to the ‘World Health Organization’, asthma affected an 

estimated 262 million individuals worldwide in 2019 and caused approximately 

455,000 deaths annually. It is particularly concerning that despite being a treatable 

disease with effective medications, asthma continues to contribute significantly to 

morbidity, healthcare costs, and mortality in many parts of the world. “The Global 

Burden of Disease (GBD) 2019 study reported asthma as the second leading chronic 

respiratory disease globally, after ‘Chronic Obstructive Pulmonary Disease’ (COPD. , 

contributing to over 21 million disability-adjusted life years (DALYs) (16) . 

While traditionally perceived as more prevalent in high-income countries, recent data 

reveal that the majority of asthma-related deaths occur in low- and middle-income 

countries (LMICs) due to factors such as underdiagnosis, inadequate access to 

healthcare services, poor environmental conditions, and lack of awareness about long-

term asthma management. The prevalence of asthma varies considerably across 

regions, ranging from 1% to over 18%, depending on age, environmental exposures, 

genetic predisposition, healthcare access, and urbanization (17) . 

‘The International Study of Asthma and Allergies in Childhood’ (ISAAC) Phase III, 

which involved over 1 million children in 98 countries, revealed that asthma symptoms 

were common in both developed and developing countries, with urban environments 

being significantly more affected than rural ones. Environmental pollution, 

occupational exposures, allergens, and lifestyle changes continue to contribute to the 

rising incidence of asthma globally (18) . 
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Prevalence in India 

India bears a substantial share of the global asthma burden. As per the GBD 

Study 2019, India had approximately 37.9 million asthma patients, making up nearly 

13% of the global asthma cases, the highest in the world. Despite this high prevalence, 

asthma is frequently underdiagnosed and undertreated in the country, particularly in 

rural and low-income settings. The prevalence of asthma among Indian adults is 

estimated at 2.05%, as reported by the ‘Indian Study on the Epidemiology of Asthma, 

Respiratory Symptoms and Chronic Bronchitis’ (INSEARCH) conducted across 

multiple regions in India. However, these figures likely underestimate the true burden 

due to heterogeneity in reporting, access to healthcare, and diagnostic practices (19) . 

Asthma in Indian children is also a growing concern. The ISAAC Phase III study 

showed that the prevalence of wheeze among Indian children aged 6–7 years ranged 

between 5.35% to 7.89%, while among 13–14-year-olds, it ranged from 6.55% to 

18.2%, with higher prevalence in urban cities like Delhi, Bengaluru, and Kolkata. These 

findings are consistent with the increasing urbanization, vehicular pollution, sedentary 

lifestyle, and indoor air pollution from biomass fuels seen across the country (20) . 

Further, studies have highlighted significant regional variations in asthma prevalence 

and morbidity in India, influenced by factors such as altitude, climate, socio-economic 

status, exposure to allergens, and healthcare infrastructure. Indian patients often present 

late or with poorly controlled disease, and inhaled corticosteroid (ICS) use remains 

suboptimal due to lack of awareness, stigma, and economic constraints (21) . 

Prevalence in Karnataka 

Karnataka, one of the southern states of India, reflects national patterns of 

asthma prevalence, with notable regional and urban-rural differences. Although large-

scale state-wide epidemiological data are limited, various studies conducted in 
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Karnataka provide insight into the burden of bronchial asthma (22) . 

In urban areas such as Bengaluru, asthma prevalence among school-aged children has 

been reported to range between 9% to 14%, as per several cross-sectional surveys. A 

study conducted in Bengaluru under the ISAAC framework reported a prevalence of 

current wheeze at 10.5% in 6–7-year-old children and 12.3% in adolescents aged 13–

14 years. Studies from coastal Karnataka and districts like Dakshina Kannada and 

Udupi also report asthma prevalence ranging from 2% to 4% in adults and 8% to 10% 

in children, with seasonal exacerbations being a common pattern due to climatic 

changes and allergen exposure (23) . 

In rural Karnataka, the prevalence may be lower, but underreporting is common. Indoor 

air pollution from firewood and biomass fuel use, poorly ventilated houses, and lack of 

awareness about asthma treatment contribute significantly to disease persistence and 

morbidity. Additionally, in rural regions, asthma is often misdiagnosed or confused 

with other respiratory illnesses, leading to inappropriate or delayed treatment (24) . 

Environmental factors like air pollution, increased vehicular traffic, construction dust, 

pollen, and changing weather conditions especially during the monsoon contribute to 

worsening asthma control in both rural and urban Karnataka. Despite the availability of 

treatment, adherence to inhaled therapies remains low due to misconceptions and lack 

of education on the chronic nature of asthma (25) . 
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Figure 1: Global prevalence 

 

Figure 2: Indian and regional Prevalence 
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Exercise Intolerance in Asthma  

Bronchial asthma is a chronic inflammatory airway disorder characterized by 

reversible airflow obstruction and bronchial hyperresponsiveness. While acute 

exacerbations and diurnal variability of symptoms are well-studied, one of the less 

frequently highlighted but clinically significant issues is exercise intolerance (26) . 

Patients with asthma often report limitations in physical activity, which profoundly 

impacts their overall health, quality of life, and psychosocial well-being more during 

exacerbation and chronic illness. Exercise intolerance in asthma may not only reflect 

poor disease control but also serve as an indicator of reduced cardiorespiratory fitness 

and deconditioning (27,28) . 

The causes of exercise intolerance in asthma are multifactorial. One primary contributor 

is exercise-induced bronchoconstriction (EIB), which is seen in approximately 70–90% 

of asthmatic individuals. EIB results in transient narrowing of the airways during or 

after physical exertion, manifesting as coughing, wheezing, chest tightness, or shortness 

of breath (29,30) . The pathophysiology of EIB involves osmotic and thermal changes in 

the airways during hyperventilation, leading to mediator release from mast cells and 

resultant bronchospasm. Additionally, chronic airway inflammation and structural 

changes such as airway remodelling can contribute to fixed airflow limitation and 

increased work of breathing (29-31) . 

Dynamic hyperinflation is seen in both asthma and COPD. During exercise, patients 

with asthma may not fully exhale before the next breath begins, resulting in air trapping 

and increased residual lung volumes (32-35) . This phenomenon elevates the inspiratory 

load and contributes to breathlessness and early fatigue. Coupled with skeletal muscle 

deconditioning, especially in those who avoid physical activity due to fear of symptom 

exacerbation, this leads to further exercise limitation. Over time, reduced physical 
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activity contributes to weight gain, insulin resistance, and poor cardiovascular fitness, 

creating a feedback loop of worsening tolerance and disease control (30) . 

Psychological factors also play a role. Anxiety and depression, common in patients with 

chronic respiratory diseases, can amplify the perception of breathlessness and 

discourage physical exertion. Moreover, anticipatory fear of triggering an asthma attack 

may cause patients to avoid activities that increase their heart or breathing rate, leading 

to sedentary behaviour (31) . 

The clinical significance of exercise intolerance in asthma extends beyond physical 

performance. It is associated with poorer asthma control, frequent exacerbations, and 

reduced responsiveness to bronchodilator therapy. Moreover, it significantly impairs 

social participation, school or work performance, and mental health. In children, 

especially, it may delay physical development and contribute to social isolation (32) . 

Recognizing and addressing exercise intolerance is crucial in comprehensive asthma 

care. While pharmacologic management targets airway inflammation and 

hyperresponsiveness, non-pharmacologic strategies such as pulmonary rehabilitation 

and supervised physical training have shown significant benefits in improving exercise 

capacity and quality of life. Encouraging graded physical activity under medical 

supervision can improve respiratory muscle strength, reduce symptoms, and increase 

confidence (33) . 

Inorder to quantify and monitor exercise intolerance, clinicians must go beyond 

spirometry and incorporate functional tests like the 6-minute walk test (6MWT), 

cardiopulmonary exercise testing (CPET), or field tests. These tools provide objective 

data on the patient’s physical capability and help tailor individualized rehabilitation 

goals (34) . 

Exercise intolerance in asthma is a complex and multifaceted issue stemming from 
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physiological, inflammatory, psychological, and behavioural factors. It not only reflects 

disease burden but also contributes to a vicious cycle of poor control and functional 

deterioration. Routine assessment and targeted interventions addressing exercise 

tolerance should be integral components of asthma management plans to enhance 

patient outcomes and quality of life (35-37) . 

Importance of Functional Assessment  

While spirometry and peak expiratory flow rate (PEFR) remain cornerstones in 

the diagnosis and monitoring of asthma, these physiological metrics alone do not 

capture the full impact of the disease on a patient's daily life. Functional assessment, 

which evaluates the ability of a person to perform routine physical tasks and tolerate 

exertion, provides a critical complementary perspective in asthma management. It 

reflects the integrated effect of respiratory mechanics, cardiovascular function, 

muscular endurance, and psychosocial factors offering a more comprehensive 

understanding of disease burden (38) . 

In chronic respiratory conditions like asthma, patients may have normal or near-normal 

spirometry values, particularly during periods of clinical stability. However, they may 

still report significant dyspnoea on exertion, fatigue, and avoidance of physical activity. 

This discordance between physiological parameters and real-life limitations 

underscores the need for functional assessment tools. Functional capacity, particularly 

in the form of exercise tolerance, is increasingly recognized as a strong predictor of 

morbidity, health care utilization, and quality of life in asthma patients (39-41) . 

The importance of functional assessment lies in its ability to evaluate submaximal 

exercise performance, which is more reflective of daily activities than maximal effort 

tests. For example, patients with mild asthma may not show limitations on spirometry 

but may still experience difficulty climbing stairs, walking long distances, or 
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participating in recreational sports. Such limitations are often missed if assessment is 

restricted to static lung function alone (42-44) . 

Tools like the 6-minute walk test (6MWT), incremental shuttle walk test (ISWT), and 

cardiopulmonary exercise testing (CPET) are validated methods to objectively quantify 

exercise capacity. These tests measure how far a patient can walk or perform physical 

activity under standardized conditions and can be repeated over time to assess progress 

or response to interventions. Unlike spirometry, which reflects static airway mechanics, 

these tests provide dynamic insights into ventilatory reserve, cardiovascular adaptation, 

and musculoskeletal efficiency (44) . 

Functional assessments are also useful in guiding rehabilitation strategies. Identifying 

individuals with poor exercise tolerance allows clinicians to initiate pulmonary 

rehabilitation, breathing retraining, or structured exercise programs aimed at improving 

stamina and reducing dyspnoea. Reassessments after intervention provide tangible 

evidence of improvement and motivate patients to maintain an active lifestyle (45). 

Moreover, functional capacity is a strong determinant of quality of life. Studies have 

shown a close correlation between reduced exercise tolerance and lower scores on 

quality-of-life instruments such as ‘The Asthma Quality of Life Questionnaire’ 

(AQLQ). . Functional assessments, therefore, serve both diagnostic and prognostic 

roles, bridging the gap between clinical evaluation and patient experience (46). 

In the context of asthma control, functional testing can also identify exacerbation risk. 

Patients with low functional capacity are more likely to experience emergency visits, 

frequent exacerbations, and poor response to standard therapy. Incorporating such 

evaluations can improve risk stratification and inform treatment escalation. 

From a public health standpoint, functional assessment helps monitor disease impact in 

populations, especially in resource-limited settings where spirometry may not be 
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widely available. Simple walk tests can serve as screening tools in schools, workplaces, 

or community health centres to identify individuals with unrecognized disease impact 

(47) . 

Functional assessment plays a pivotal role in the holistic evaluation of asthma. It offers 

insights into daily activity limitations that are not captured by spirometry alone and has 

direct implications for treatment planning, monitoring, and patient-centred care. 

Integrating functional testing into routine asthma evaluation aligns with the shift toward 

value-based, individualized health care and enhances the ability of clinicians to improve 

long-term outcomes (48). 

Role of ‘6-Minute Walk Test’ (6MWT)  

The ‘6-Minute Walk Test’ (6MWT) is a widely used, standardized, and practical 

tool for assessing submaximal exercise capacity and functional status in patients with 

various chronic diseases, including respiratory and cardiovascular conditions. In the 

context of bronchial asthma, especially in moderate to severe disease, the 6MWT offers 

valuable insights into the functional limitations and exercise intolerance that are often 

not fully captured by traditional spirometry or symptom-based assessments alone (49). 

The 6MWT measures the distance a patient can walk on a flat, hard surface over a 

period of six minutes. It does not require sophisticated equipment, making it highly 

accessible, reproducible, and suitable for both hospital and community-based settings. 

Unlike maximal cardiopulmonary exercise testing (CPET), which assesses peak 

exercise capacity and requires specialized laboratory setups, the 6MWT is a 

submaximal test that evaluates endurance and tolerance to routine physical activity. 

This makes it especially relevant in asthma, where exertional symptoms are common, 

and functional limitations often precede or exceed changes in pulmonary function tests 

(51-53) . 
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Physiologically, the 6MWT integrates responses from the respiratory, cardiovascular, 

neuromuscular, and metabolic systems. In patients with asthma, the distance walked 

during the test may be reduced due to exercise-induced bronchospasm, dynamic 

hyperinflation, muscle fatigue, or anxiety related to dyspnoea. Desaturation during or 

after the test, while uncommon in mild asthma, may occur in more severe or poorly 

controlled cases, indicating the presence of ventilation-perfusion mismatch or 

coexistent airway remodelling. Monitoring of vital signs such as heart rate, oxygen 

saturation, and perceived exertion (Borg scale) during the 6MWT can provide 

additional data on the physiological burden of exertion in asthmatics (52) . 

The clinical utility of the 6MWT in asthma is multifaceted. Firstly, it provides an 

objective, quantifiable measure of functional impairment, which correlates with 

patient-reported symptoms and quality-of-life scores. Secondly, it serves as a 

monitoring tool to assess response to therapy, including bronchodilators, 

corticosteroids, and rehabilitation interventions. Improvement in 6-minute walk 

distance (6MWD) following treatment can serve as an indicator of enhanced functional 

status and better disease control. Thirdly, it may help identify patients at risk of 

exacerbation, poor adherence, or declining quality of life, prompting timely clinical 

intervention (53-56). 

Several studies have investigated the correlation between 6MWT performance and 

pulmonary function tests, such as FEV₁ and FVC. While moderate correlations exist, it 

is notable that 6MWD often correlates more strongly with patient-centred outcomes 

like ‘The Asthma Control Test’ (ACT) score and ‘The Asthma Quality of Life 

Questionnaire’ (AQLQ). . This highlights the complementary value of 6MWT in 

providing a real-world performance assessment that bridges the gap between laboratory 

metrics and daily functional capacity (57). 
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In paediatric and adolescent asthma populations, the 6MWT is also being used to assess 

disease impact on physical development and schooling. Reduced 6MWD in children 

may reflect not only respiratory limitation but also avoidance behaviours and parental 

overprotection, reinforcing the need for individualized education and physical activity 

encouragement. In older adults with asthma or those with overlapping features of 

COPD (Asthma-COPD overlap, ACO), the 6MWT can help differentiate between 

functional and physiological limitations (58). 

Importantly, the test has high inter- and intra-observer reliability when performed 

according to the American Thoracic Society (ATS) guidelines. Standardization 

includes using a 30-meter corridor, consistent encouragement scripts, and pre-/post-test 

vitals. Reproducibility makes the 6MWT ideal for use in clinical trials, outpatient 

follow-ups, and pulmonary rehabilitation programs. 

 

6-Minute Walk Test is a robust, easy-to-administer tool for assessing functional 

capacity in asthma patients. It captures the multidimensional impact of asthma on 

physical activity and complements traditional spirometry by providing insight into the 

real-life limitations faced by patients. Its integration into asthma assessment protocols 

can enhance disease monitoring, facilitate individualized management, and improve 

long-term outcomes through timely functional evaluation (44,59). 

Relevance of ACT and AQLQ  

In the management of bronchial asthma, a comprehensive assessment of disease 



 

20  

control and patient well-being is essential to ensure optimal outcomes. While objective 

measurements like spirometry assess airflow limitation, they often fail to capture the 

full burden of asthma on a patient’s daily life. Therefore, ‘patient-reported outcome 

measures’ (PROMs) such as ‘The Asthma Control Test’ (ACT) and ‘The Asthma 

Quality of Life Questionnaire’ (AQLQ).  have become indispensable tools. These 

instruments reflect the subjective experience of patients and offer valuable insight into 

symptom burden, activity limitation, emotional well-being, and treatment response(60) . 

‘The Asthma Control Test’ (ACT) is a validated, simple, five-item questionnaire 

designed to assess the level of asthma control over the previous four weeks. Each 

question targets a specific aspect of asthma, including activity limitation, shortness of 

breath, nocturnal symptoms, rescue inhaler use, and overall asthma control perception. 

Scores range from 5 (poor control) to 25 (complete control), with a score ≥20 typically 

indicating well-controlled asthma. The ACT is recommended by several guidelines, 

including the GINA (Global Initiative for Asthma), for routine monitoring. Its utility 

lies in being quick to administer, easy to interpret, and capable of guiding clinical 

decisions, such as stepping up or down therapy (61,62). 

The ACT correlates well with spirometry (especially FEV₁), though not perfectly. It is 

particularly useful in identifying patients with discordance between symptom 

perception and lung function, such as those with poor symptom perception or emotional 

comorbidities (e.g., anxiety or depression). Moreover, it is responsive to changes in 

asthma status following treatment adjustments, making it a valuable tool for monitoring 

disease progression or remission. 

The AQLQ provides a multidimensional view of asthma burden, encompassing both 

physical and psychological effects. It allows clinicians to understand how asthma 

affects specific activities important to the individual patient, which can be tailored into 
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personalized management strategies. For instance, a low score in the environmental 

stimuli domain may suggest the need for allergen avoidance counselling or 

modification of environmental exposures (63) . 

The complementary use of ACT and AQLQ enhances clinical decision-making. While 

ACT focuses on disease control and is often more applicable for routine use in busy 

clinical settings, AQLQ adds depth by exploring how asthma affects a patient's quality 

of life. Together, they offer a holistic picture of asthma management outcomes.(64) 

Several studies have demonstrated that both ACT and AQLQ scores correlate with 

exercise tolerance, particularly as measured by the 6-Minute Walk Test (6MWT). 

Reduced walk distances have been associated with poor ACT and AQLQ scores, 

supporting the notion that self-reported limitations align with objectively measurable 

functional impairments. These findings underscore the utility of incorporating PROMs 

like ACT and AQLQ in evaluating not just asthma control but also its impact on 

physical and psychosocial functioning. 

Incorporating ACT and AQLQ into clinical practice has also been shown to improve 

patient engagement. Patients who actively participate in scoring their symptoms and 

quality of life are more likely to adhere to therapy and attend follow-ups. This approach 

is in line with current models of patient-centred care, where shared decision-making is 

emphasized (65,66) . 

The ACT and AQLQ are indispensable components of modern asthma assessment. 

Their ability to quantify disease control and quality of life complements physiological 

tests and functional evaluations like spirometry and 6MWT. The integration of these 

tools ensures a more accurate, personalized, and responsive approach to asthma 

management, ultimately leading to improved patient outcomes and satisfaction. 
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Rationale for the Present Study  

Asthma is a chronic inflammatory airway disease that affects over 300 million 

individuals globally, including a substantial burden in low- and middle-income 

countries like India. Despite advances in pharmacotherapy and the availability of 

international management guidelines, a significant proportion of patients continue to 

experience suboptimal asthma control. This control is not only determined by 

pulmonary function but also by functional limitations, symptom perception, and quality 

of life. Hence, there is growing emphasis on integrated assessment tools that include 

physiological, functional, and patient-reported outcomes. In this context, the present 

study aims to assess exercise tolerance using the ‘6-Minute Walk Test’ (6MWT) and 

correlate it with spirometry, the Asthma Control Test (ACT), and ‘The Asthma Quality 

of Life Questionnaire’ (AQLQ)”.  in patients with bronchial asthma (67-69) . 

The 6MWT is a simple and effective method for evaluating functional capacity in 

chronic respiratory diseases, including asthma. Although it is widely used in conditions 

like ‘Chronic Obstructive Pulmonary Disease’ (COPD. , interstitial lung disease, and 

pulmonary hypertension, its application in asthma has been relatively limited. Available 

literature suggests that the 6MWT distance (6MWD) can serve as a surrogate marker 

for exercise tolerance and may correlate with asthma control status and quality of life. 

However, there remains limited data on its utility in asthma, particularly in the Indian 

context. This gap highlights the need for well-structured cross-sectional studies 

exploring these correlations (70) . 

Furthermore, patient-reported outcome measures (PROMs) such as the ACT and 

AQLQ offer complementary information to physiological and functional assessments. 

The ACT is a validated tool that evaluates symptom control over the past four weeks, 

while the AQLQ provides a broader picture of how asthma affects various aspects of a 
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patient’s life. Despite their widespread use, the relationship between ACT and AQLQ 

scores with objective functional outcomes like the 6MWD is not fully understood. 

Investigating these correlations can enhance our understanding of the patient’s lived 

experience of asthma, allowing clinicians to tailor treatment strategies more effectively 

(71-73). 

Pathophysiology of Exercise Intolerance in Asthma  

Exercise intolerance in asthma is a multifactorial phenomenon resulting from airway 

inflammation, bronchial hyperresponsiveness, mechanical limitations, neural 

influences, and systemic effects that impair physical performance. Understanding these 

mechanisms helps guide therapy and interpret functional assessments such as the 6-

Minute Walk Test (6MWT) (74). 

Chronic airway inflammation involving eosinophils, mast cells, and T-helper 2 

lymphocytes leads to airway hyperresponsiveness (AHR). During exercise, increased 

ventilation causes airway cooling and drying, which can trigger exercise-induced 

bronchoconstriction (EIB), producing airflow limitation with symptoms such as 

wheezing, cough, and dyspnea, thereby reducing exercise capacity (75). 

Dynamic hyperinflation further contributes to exercise limitation. Expiratory airflow 

obstruction causes air trapping and increased end-expiratory lung volume. During 

exertion, shortened expiratory time increases the work of breathing and leads to early 

respiratory muscle fatigue and breathlessness (35). 

Ventilation–perfusion mismatch from uneven ventilation may reduce oxygen uptake, 

while systemic factors such as chronic inflammation, corticosteroid use, and physical 

deconditioning can impair skeletal muscle function (69). Neural and psychological 

factors, including anxiety and altered perception of dyspnea, may further limit activity 

(76,77). 
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Together, these mechanisms impair oxygen delivery and utilization during exercise, 

leading to fatigue, dyspnea, and reduced functional capacity that may not be fully 

detected by resting spirometry (78–82). The severity of limitation varies with asthma 

control and environmental factors, highlighting the importance of multidimensional 

assessment including functional tests like the 6MWT (83,5). 

Use of ‘6-Minute Walk Test’ (6MWT) in respiratory diseases  

The 6-Minute Walk Test (6MWT) is a simple and widely used test for assessing 

functional exercise capacity in patients with respiratory diseases. Introduced in the 

1960s, it measures the distance a person can walk at a self-paced speed on a flat surface 

over six minutes and reflects the integrated responses of the pulmonary, cardiovascular, 

and musculoskeletal systems during activity (27). 

In chronic respiratory diseases such as Chronic Obstructive Pulmonary Disease 

(COPD), interstitial lung disease (ILD), pulmonary arterial hypertension (PAH), and 

bronchiectasis, the 6MWT is commonly used to assess disease severity, monitor 

progression, and evaluate treatment response. Its widespread use is due to its simplicity, 

low cost, safety, and ability to provide an objective measure of functional status 

associated with morbidity and mortality (11). 

Unlike maximal exercise tests such as cardiopulmonary exercise testing (CPET), the 

6MWT assesses submaximal functional capacity, making it more representative of 

daily activities. Parameters measured include the six-minute walk distance (6MWD), 

oxygen saturation, heart rate, blood pressure, and Borg dyspnea score before and after 

the test, providing insight into exercise tolerance and oxygen desaturation (76). 

In COPD, reduced 6MWD is associated with increased hospitalization and mortality 

and is widely used as an outcome measure in studies evaluating bronchodilators, 

pulmonary rehabilitation, and oxygen therapy. The minimal clinically important 
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difference (MCID) for 6MWD in COPD is approximately 25–35 meters (54). 

In interstitial lung disease, reduced walk distance and exercise-induced desaturation 

indicate advanced disease and poorer prognosis and help evaluate treatment response 

and lung transplantation eligibility. Similarly, in pulmonary arterial hypertension, 

6MWD is used in risk stratification and treatment evaluation, where markedly reduced 

distance reflects right ventricular dysfunction and impaired pulmonary vascular reserve 

(56). 

Although less studied in asthma, the 6MWT may provide useful clinical information. 

Reduced 6MWD may result from airflow obstruction, exercise-induced 

bronchoconstriction, and muscle deconditioning. The test can help quantify exercise 

limitation and complement symptom scores and spirometry (83). 

The test is generally safe when performed according to standard guidelines. Pre-test 

screening should identify contraindications such as unstable angina or recent 

myocardial infarction, and the test should be stopped if significant symptoms develop 

(84–88). 

Standardized guidelines from the American Thoracic Society (ATS) and European 

Respiratory Society (ERS) recommend performing the test in a 30-meter corridor with 

uniform instructions, encouragement, and monitoring using pulse oximetry (46). 

Overall, the 6MWT is a valuable functional assessment tool in respiratory medicine. Its 

simplicity, safety, and clinical relevance make it useful for evaluating exercise tolerance 

across respiratory diseases, and its growing use in asthma may improve disease 

monitoring and individualized management (35). 

Role of Spirometry in Asthma Control  

Spirometry remains the cornerstone of asthma diagnosis, monitoring, and 

management, providing objective measures of lung function that help clinicians assess 
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the degree of airway obstruction, reversibility, and response to treatment. 

Understanding the role of spirometry in asthma control is critical for interpreting its 

results in conjunction with other assessments such as the ‘6-Minute Walk Test’ 

(6MWT) and patient-reported outcome measures like ‘The Asthma Control Test’ 

(ACT) and ‘The Asthma Quality of Life Questionnaire’ (AQLQ) (50) . 

Spirometry primarily measures forced expiratory volume in one second (FEV₁), forced 

vital capacity (FVC), and the ratio of FEV₁ to FVC (FEV₁/FVC). In asthma, airflow 

limitation is typically reversible, and spirometry demonstrates obstructive patterns with 

reduced FEV₁ and FEV₁/FVC ratios. A significant increase in FEV₁ (≥12% and ≥200 

mL) after bronchodilator administration confirms reversibility and supports the 

diagnosis of asthma (20). 

Spirometry is invaluable in classifying asthma severity and assessing control. The 

Global Initiative for Asthma (GINA) guidelines incorporate spirometric values 

alongside symptom frequency and exacerbation history to guide treatment steps. An 

FEV₁ ≥80% predicted generally correlates with mild disease, while lower values 

indicate moderate to severe impairment. However, spirometry must be interpreted 

cautiously as some patients may have normal lung function during stable periods yet 

experience frequent symptoms or exacerbations (33). 

Regular spirometric monitoring can detect declines in lung function that may signal 

poor asthma control or risk of exacerbations. Serial spirometry helps clinicians tailor 

therapy, especially in patients with persistent symptoms or frequent exacerbations. It 

also aids in identifying fixed airflow obstruction resulting from airway remodeling, 

which has prognostic implications (78). 

While spirometry provides objective data, it has certain limitations in reflecting the 

patient’s functional status and quality of life. For example, spirometric indices 
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measured at rest do not capture exercise-induced bronchoconstriction (EIB), a common 

cause of exercise intolerance in asthma. Patients with near-normal FEV₁ may still 

experience significant exercise limitations due to bronchial hyperresponsiveness 

triggered by physical activity (19). 

In clinical practice, spirometry is also limited by patient effort and technique, which 

can affect accuracy and reproducibility. Proper coaching and repeatability criteria are 

essential to obtain valid results. Additionally, access to spirometry may be limited in 

primary care or resource-constrained settings (28) . 

The role of spirometry in guiding therapy is well established. For example, in patients 

with persistent obstruction despite inhaled corticosteroids (ICS), spirometry can 

support escalation to long-acting beta-agonists or biologic agents. Conversely, 

spirometry improvement following therapy reassures efficacy. It also assists in 

differentiating asthma from other causes of airflow obstruction, such as COPD or vocal 

cord dysfunction (73). 

Importantly, spirometry complements but does not replace patient-reported outcomes 

and functional assessments. Symptom-based tools like the ACT capture patient 

perception of control, while functional tests such as the 6MWT measure exercise 

capacity. Studies show that combining spirometry with PROMs and exercise tests 

provides a more holistic evaluation, recognizing that lung function alone does not 

define asthma control (47). 

In research, spirometry remains a primary endpoint for evaluating new therapies and 

understanding asthma phenotypes. It helps classify patients into eosinophilic, 

neutrophilic, or mixed inflammatory types, influencing personalized treatment 

approaches (12). 

Spirometry is indispensable for diagnosing asthma, assessing severity, and monitoring 
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disease progression. It provides objective quantification of airway obstruction and 

reversibility but has limitations in reflecting exercise-induced symptoms and quality of 

life. When integrated with functional assessments like the 6MWT and patient-centered 

tools such as the ACT and AQLQ, spirometry contributes to a comprehensive strategy 

for optimizing asthma control and improving patient outcomes (78). 

ACT: Structure, Validation, and Interpretation 

The Asthma Control Test (ACT) is a validated, patient-completed questionnaire 

designed to assess asthma control over the preceding four weeks. Developed as a simple 

and standardized instrument, it enables clinicians to evaluate symptom control, guide 

therapeutic adjustments, and monitor disease progression in both routine practice and 

research settings. A clear understanding of its structure, validation, and interpretation 

is essential for optimal application in asthma management (79). 

Structure of the ACT 

The ACT consists of five items assessing core dimensions of asthma control: 

frequency of shortness of breath, daytime symptoms, nocturnal symptoms, use of 

rescue medication, and the impact of asthma on daily activities. Each question is scored 

on a 5-point Likert scale ranging from 1 (poor control) to 5 (complete control). The 

total score therefore ranges from 5 to 25, with higher scores reflecting better asthma 

control(80) . 

The questionnaire is concise and practical, typically requiring only 2–3 minutes to 

complete in outpatient or primary care settings. It is available in multiple languages and 

has been validated across diverse populations, supporting its widespread global 

applicability. 
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Validation of the ACT 

Since its introduction in the early 2000s, the ACT has undergone extensive 

psychometric evaluation. The original validation study by Nathan et al. (2004) 

demonstrated strong internal consistency (Cronbach’s alpha >0.80), good test–retest 

reliability, and satisfactory construct validity when compared with physician 

assessments and spirometric indices. Although the ACT shows moderate correlation 

with objective lung function parameters, this reflects the multidimensional nature of 

asthma control, which encompasses symptoms, medication use, and functional 

limitation (81). 

Subsequent research has confirmed its reliability and validity in primary care, specialty 

clinics, and large-scale epidemiological studies. The ACT has demonstrated good 

sensitivity and specificity in identifying inadequately controlled asthma, with a 

commonly used cutoff score of 19 or less indicating suboptimal control (82). 

Importantly, the ACT is responsive to clinical change. A variation of 3 points or more 

is generally regarded as clinically meaningful, enabling clinicians to monitor treatment 

response and detect deterioration over time. 

Interpretation of ACT Scores 

ACT scores are categorized to guide clinical interpretation: 

• Well-controlled asthma: ACT score ≥20 

• Not well-controlled asthma: ACT score 16–19 

• Poorly controlled asthma: ACT score ≤15 

Patients scoring below 20 typically require reassessment of treatment adherence, 

inhaler technique, environmental triggers, and possible escalation of therapy. The ACT 

assists clinicians in making evidence-based decisions aligned with guideline 

recommendations such as GINA (83,84). 
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Advantages of the ACT 

The ACT has several advantages as a control assessment tool. It is patient-

centered, capturing the patient’s perception of symptoms and daily impact that may not 

be reflected in lung function tests. It is simple and quick, making it suitable for busy 

clinical settings. The tool has been validated across diverse populations with translated 

and culturally adapted versions worldwide. Additionally, it is useful for telemedicine, 

as it can be completed remotely or electronically, facilitating asthma care outside 

traditional clinics. 

Limitations and Considerations 

Despite its strengths, the ACT has limitations. It relies on patient recall over the 

previous four weeks, which may introduce recall bias, with patients either 

underreporting or overreporting symptoms. It also does not account for comorbidities 

such as allergic rhinitis or psychological factors that may influence asthma control. 

Additionally, the ACT assesses current symptom control but does not evaluate future 

risks such as exacerbations, lung function decline, or medication side effects. Therefore, 

it should be used alongside clinical evaluation, spirometry, and exacerbation history for 

comprehensive asthma assessment (84). 

Integration with Other Measures 

The ACT complements tools such as the Asthma Quality of Life Questionnaire 

(AQLQ), which evaluates the broader impact of asthma on physical, emotional, and 

social well-being. When combined with objective measures like spirometry and 

functional tests such as the 6MWT, it provides a more comprehensive assessment of 

asthma control (85). 

Clinical and Research Applications 

In clinical practice, the ACT aids routine monitoring and guides stepwise 
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treatment adjustments. It supports patient education and self-management by 

highlighting symptom patterns and control levels. In research, the ACT serves as a 

standardized outcome measure in clinical trials and epidemiological studies, enabling 

comparisons across interventions and populations. 

The Asthma Control Test is a practical, validated, and patient-centered tool for 

assessing asthma control. Its simplicity and reliability make it indispensable for routine 

asthma management, complementing objective tests and quality of life assessments. 

Correct interpretation of ACT scores helps clinicians optimize therapy and improve 

patient outcomes (86). 

AQLQ: Domains, Use in Clinical Research  

‘The Asthma Quality of Life Questionnaire’ (AQLQ).  is a validated, disease-

specific instrument designed to measure the impact of asthma on a patient’s daily 

functioning and well-being. “Developed by Juniper et al. in the early 1990s, the AQLQ 

captures the multifaceted effects of asthma beyond clinical symptoms, encompassing 

physical, emotional, and social domains. Its detailed assessment of quality of life (QoL) 

makes it a crucial complement to clinical and physiological measures like spirometry 

and ‘The Asthma Control Test’ (ACT) in both clinical practice and research (87). 

Structure and Domains of the AQLQ 

The original AQLQ consists of 32 items divided into four key domains that reflect 

different aspects of how asthma affects patients’ lives: 

1. Activity Limitations (11 items): Assesses the degree to which asthma 

interferes with daily activities such as work, household chores, social events, 

exercise, and other physical tasks. This domain reflects functional impairment 

caused by symptoms, fatigue, or fear of exacerbations. 

2. Symptoms (12 items): Focuses on the frequency and severity of asthma 
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symptoms including wheezing, coughing, shortness of breath, chest tightness, 

and nocturnal awakening. It captures symptom burden in different contexts, 

providing a nuanced symptom profile. 

3. Emotional Function (5 items): Evaluates the psychological impact of asthma, 

including feelings of frustration, anxiety, depression, and embarrassment 

related to the disease. This domain acknowledges the mental health burden and 

stress associated with chronic illness. 

4. Environmental Stimuli (4 items): Addresses patients’ sensitivity to 

environmental triggers such as allergens, pollution, weather changes, and 

irritants that provoke asthma symptoms or exacerbate the condition. 

Each item is rated on a 7-point Likert scale, where 1 indicates maximum impairment 

and 7 indicates no impairment. The overall AQLQ score is the mean of all responses, 

with higher scores representing better quality of life (88). 

Validation and Reliability 

The AQLQ has undergone rigorous psychometric testing, demonstrating high 

internal consistency, test-retest reliability, and construct validity. It correlates well with 

clinical indicators such as lung function, symptom frequency, and exacerbation rates 

but also captures unique aspects of patient experience not fully explained by 

physiological measures (89). 

Its sensitivity to change is one of its greatest strengths, allowing detection of meaningful 

clinical improvements or deteriorations over time. The minimal clinically important 

difference (MCID) for the AQLQ is generally accepted as a change of 0.5 points on the 

7-point scale, helping clinicians and researchers interpret the significance of score 

changes (90) . 
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Versions and Adaptations 

Several versions of the AQLQ have been developed to suit different populations 

and research needs: 

• Standardized AQLQ (AQLQ(S)): A shorter 32-item version focusing on core 

domains with simplified administration. 

• Pediatric AQLQ (PAQLQ): Tailored for children aged 7 to 17 years, capturing 

age-appropriate concerns. 

• Mini-AQLQ: A brief 15-item form designed for quick clinical assessments. 

• Translations and cultural adaptations exist for multiple languages, enabling 

global use. 

Use in Clinical Research 

The AQLQ is extensively employed as an outcome measure in clinical trials 

evaluating the efficacy of pharmacological and non-pharmacological interventions in 

asthma. Its ability to quantify changes in quality of life complements physiological 

endpoints like FEV₁ and exacerbation frequency, providing a patient-centered 

dimension to efficacy assessments (91). 

For example, clinical trials of inhaled corticosteroids, long-acting bronchodilators, 

leukotriene modifiers, biologic agents, and pulmonary rehabilitation programs often 

include AQLQ scores as primary or secondary endpoints. Improvements in AQLQ 

scores demonstrate that treatments not only improve lung function or reduce symptoms 

but also enhance patients’ everyday lives. 

The AQLQ is also used in epidemiological studies to assess the burden of asthma in 

different populations and to identify factors associated with poor quality of life, such 

as comorbidities, socioeconomic status, and environmental exposures (92) . 
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Clinical Utility 

In routine practice, the AQLQ can help clinicians: 

• Identify patients whose quality of life is disproportionately affected relative to 

clinical measures. 

• Tailor individualized treatment plans by targeting domains most impaired, such 

as addressing emotional distress or environmental triggers. 

• Monitor long-term patient progress and response to therapy beyond spirometry 

or symptom checklists. 

Limitations 

While the AQLQ provides comprehensive insight into asthma’s impact, it is 

somewhat time-consuming to complete compared to shorter questionnaires like the 

ACT, which may limit its use in busy clinical settings. Additionally, it relies on patient 

self-report and may be influenced by factors such as mood or cultural perceptions of 

illness (93). 

Integration with Other Measures 

Using the AQLQ alongside spirometry, the ACT, and the 6-Minute Walk Test 

(6MWT) enables a multidimensional assessment of asthma. Spirometry measures 

physiological airflow limitation, the ACT evaluates symptom control, and the 6MWT 

assesses functional exercise capacity. The AQLQ complements these tools by capturing 

the patient’s perceived impact of asthma on daily activities and emotional well-being, 

providing a holistic evaluation of disease burden (94). 

Existing Literature Correlating 6MWT with Spirometry and Patient-Reported 

Outcomes 

The 6MWT is increasingly recognized as a practical tool for assessing 

functional capacity in asthma. Studies have explored its relationship with spirometry 
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and patient-reported outcomes such as the ACT and AQLQ (95). 

Correlation Between 6MWT and Spirometry 

Forced expiratory volume in one second (FEV₁) remains the gold standard for 

assessing airway obstruction, but it may not fully reflect exercise performance.(96) 

Several studies report moderate to strong correlations between 6-minute walk distance 

(6MWD) and FEV₁. However, reduced 6MWD has been observed even in patients with 

near-normal spirometry, possibly due to dynamic hyperinflation, reduced fitness, 

obesity, or psychological factors, indicating that spirometry alone may not capture 

functional limitation (96–98). 

Correlation Between 6MWT and Patient-Reported Outcomes 

Lower 6MWD has been associated with poorer asthma control (lower ACT 

scores) and reduced quality of life (lower AQLQ scores).(99,100) A positive correlation 

between 6MWD and AQLQ (r = 0.58, p < 0.01) further supports the link between 

functional capacity and perceived health status (101). 

6MWT as a Complementary Tool 

Overall, the literature supports the 6MWT as a valuable adjunct to spirometry 

and patient-reported measures. It provides an objective assessment of integrated 

cardiopulmonary and functional performance and may identify subtle exercise 

limitations not evident on spirometry alone, aiding individualized management (102,103). 

Limitations and Challenges in Existing Studies 

Despite encouraging findings, existing literature presents several limitations: 

• Heterogeneity in study populations: Differences in age, asthma severity, 

treatment regimens, and comorbidities across studies limit comparability. 

• Variable 6MWT protocols: Inconsistencies in track length, encouragement, 

and environmental conditions affect 6MWD outcomes. 
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• Cross-sectional design predominance: Most studies are cross-sectional, 

limiting insights into longitudinal changes or predictive value of 6MWT. 

• Limited sample sizes: Small cohorts reduce statistical power and 

generalizability. 

Emerging Research Directions 

Emerging studies are investigating the role of 6MWT in predicting asthma 

exacerbations, healthcare utilization, and response to rehabilitation or biologic 

therapies. Integration of 6MWT with modern wearable activity monitors and 

cardiopulmonary exercise testing may refine understanding of exercise intolerance 

mechanisms (100-103). 

Additionally, research is focusing on multidimensional composite scores combining 

spirometry, 6MWT, ACT, and AQLQ to better phenotype asthma and guide 

personalized medicine approaches. 

The existing literature indicates a moderate but clinically meaningful correlation 

between the 6-Minute Walk Test, spirometry, and patient-reported outcome measures 

such as the ACT and AQLQ in bronchial asthma. The 6MWT provides a functional 

perspective on exercise tolerance that complements lung function and symptom-based 

assessments. While further longitudinal and standardized studies are needed, current 

evidence supports incorporating the 6MWT into comprehensive asthma evaluation for 

enhanced clinical insight and patient-centered care (99-103) . 

In one the study done by Lombardi et al. assessed the clinical utility of the 

6MWT in evaluating responses to biologic therapy (mepolizumab) and conventional 

treatment in patients with severe eosinophilic asthma. Their study demonstrated that 

the 6MWT distance improved significantly after initiation of mepolizumab, correlating 

with reductions in eosinophilic inflammation and improved asthma control. The authors 
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concluded that the 6MWT serves as an effective objective measure to monitor 

functional improvement alongside conventional clinical and laboratory parameters, 

reinforcing its role in personalized asthma care (31) . 

In one of the study done by Ricketts et al. explored the relationship between 

physical activity levels and asthma severity using advanced accelerometer metrics to 

provide objective measures of movement patterns. Their findings revealed that 

increased asthma severity was associated with lower levels of daily physical activity, 

independent of body mass index (BMI). The study introduced novel accelerometer-

derived metrics that capture intensity and duration of activity, offering greater insight 

into physical behavior patterns in asthma patients. These findings underscore the need 

for targeted interventions to increase physical activity in patients with more severe 

disease and highlight the utility of wearable technology in monitoring patient activity 

in real-world settings (32) . 

In one the study done by McLoughlin et al. reviewed randomized controlled 

trials examining the effects of physical activity interventions in severe asthma. Their 

meta-analysis demonstrated that structured exercise programs lead to significant 

improvements in exercise capacity, asthma control, and health-related quality of life 

without exacerbating symptoms. The authors stressed that physical activity should be a 

core component of asthma management, especially in severe cases where sedentary 

behavior is common. The review also noted variability in intervention types and 

recommended further research into tailored exercise regimens that accommodate 

asthma severity and comorbidities (33). 

In one the study done by Pitzner-Fabricius et al. conducted a cross-sectional 

study to evaluate determinants of exercise capacity measured by the ‘6-Minute Walk 

Test’ (6MWT) in patients with severe asthma. The study found that 6MWT distance 



 

38  

was significantly reduced in severe asthma patients compared to healthy controls and 

was closely associated with lung function parameters, symptom severity, and airway 

inflammation markers. The authors highlighted that exercise tolerance is often impaired 

in severe asthma and that the 6MWT provides a simple, non-invasive tool to assess 

functional status and monitor disease progression. The study also emphasized that 

addressing factors like airway obstruction and systemic inflammation could potentially 

improve exercise capacity and overall patient outcomes (34). 

In one the study done by Bull FC et al. summarized the updated ‘World Health 

Organization’ guidelines on physical activity and sedentary behavior, issued in 2020, 

which provide evidence-based recommendations to improve population health 

globally. These guidelines emphasize the importance of regular physical activity for all 

age groups, including children, adults, and older adults, to reduce the risk of non-

communicable diseases and improve mental health and overall well-being. These 

recommendations have significant implications for chronic respiratory diseases like 

asthma, where maintaining physical fitness can enhance disease control and quality of 

life. The publication serves as a critical reference for clinicians, policymakers, and 

public health professionals working to implement strategies that increase physical 

activity levels and reduce sedentary behaviours worldwide (38). 

In one the study done by Evaristo KB et al. highlighted the importance of 

physical activity as a complementary therapeutic approach in asthma management, 

supporting guideline recommendations that encourage regular aerobic exercise. 

Moreover, the findings suggest that incorporating structured exercise programs may 

lead to better disease control, fewer exacerbations, and improved overall patient well-

being. This study provides valuable evidence for clinicians advocating physical activity 

as part of comprehensive asthma care (39). 
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In one the study done by Cordova-Rivera et al. explored the clinical factors 

associated with physical activity levels and exercise capacity in patients with severe 

asthma. This study identified that patients with severe asthma often exhibit reduced 

exercise tolerance, which correlates with disease control, lung function impairment, and 

symptom burden. The authors emphasized the importance of participant selection in 

research assessing physical activity, to ensure representative samples of the severe 

asthma population. The study highlighted that reduced physical activity in severe 

asthma may stem from physiological limitations such as airway obstruction and 

systemic inflammation, as well as psychological factors including anxiety and fear of 

exacerbation. The authors noted that improved understanding of these associations 

could guide personalized interventions aimed at increasing physical activity safely. 

Moreover, the paper underscored the utility of objective measurements, like the 6-

minute walk test and accelerometery, for assessing exercise capacity and physical 

activity, supporting their integration into clinical practice to better monitor and manage 

severe asthma patients (41). 

In one the study done by Hennegrave et al. investigated factors influencing daily 

physical activity in asthma patients through a cross-sectional study. They found that 

physical activity levels were significantly affected by asthma symptoms, lung function, 

psychological status, and comorbid conditions such as obesity and anxiety. The study 

highlighted the complex interplay between physiological and psychosocial factors in 

determining physical activity engagement. The authors emphasized the importance of 

comprehensive management approaches addressing both medical treatment and 

behavioural support to enhance physical activity and overall health in asthma 

patients(42). 

In one the study done by Freitas PD et al. conducted a study assessing the effects 
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of a structured exercise program on physical activity levels and comorbid conditions in 

obese adults with asthma. The research focused on evaluating improvements in exercise 

capacity, asthma control, systemic inflammation, and obesity-related comorbidities 

such as insulin resistance and cardiovascular risk factors. Results demonstrated that 

regular exercise significantly enhanced overall physical activity, improved aerobic 

fitness, and reduced the burden of comorbidities in this population. Participants also 

showed better asthma control and reduced airway inflammation, suggesting that 

exercise can be an effective adjunct therapy in obese asthmatics. This study highlights 

the dual benefit of exercise in managing both asthma symptoms and obesity-associated 

health risks, emphasizing the importance of tailored physical activity programs in this 

subgroup to improve clinical outcomes and quality of life (14). 

In one the study done by Andersen JR et al. (2017) conducted a cross-sectional 

analysis and found that higher cardiorespiratory fitness and greater muscle strength 

were positively associated with better HRQoL scores, suggesting that physical fitness 

is an important contributor to children perceived physical and psychological well-

being. Conversely, increased waist circumference, an indicator of central obesity, was 

negatively correlated with HRQoL, highlighting the detrimental effects of excess 

adiposity even in childhood. 

Physical activity levels also showed positive associations with several domains of 

quality of life, including emotional and social functioning, indicating that an active 

lifestyle supports multiple aspects of children’s health beyond just physical fitness.  

This study provides valuable insights into how objective measures of fitness and body 

composition relate to subjective quality of life in children, reinforcing the need for early 

interventions targeting physical health to promote long-term well-being (43). 

In one the study done by Thomas M et al. reviewed the role of breathing 



 

41  

exercises as an adjunct therapy for asthma management. The article discusses various 

breathing techniques, including diaphragmatic breathing, Buteyko method, and other 

controlled breathing patterns designed to improve respiratory muscle function, reduce 

hyperventilation, and alleviate asthma symptoms. The review highlights evidence 

suggesting that breathing exercises can lead to improvements in asthma control, reduce 

the frequency of exacerbations, and enhance patients’ quality of life. However, the 

authors note variability in study designs and outcomes, calling for further high-quality 

research to better define the optimal protocols and long-term benefits. Breathing 

exercises are presented as a safe, low-cost intervention that can be incorporated 

alongside pharmacological treatments, potentially empowering patients to better 

manage their symptoms and improve exercise tolerance (45). 

In one the study done by Carson KV et al. conducted a systematic review and 

meta-analysis published in the Cochrane Database to evaluate the effects of physical 

training on patients with asthma. This comprehensive review analysed randomized 

controlled trials comparing physical exercise interventions such as aerobic training, 

strength training, and respiratory muscle training to usual care or no exercise in 

individuals diagnosed with asthma. Notably, physical training did not increase the risk 

of asthma exacerbations or adverse events, dispelling common concerns that exercise 

might trigger bronchospasm in this population. Carson and colleagues highlighted 

improvements in lung function parameters and reductions in dyspnoea during exertion, 

suggesting that exercise may positively influence airway inflammation and bronchial 

hyperresponsiveness. The review underscored the role of physical training as an 

adjunctive therapy, recommending incorporation of tailored exercise programs into 

asthma management plans. The findings emphasized that regular physical activity 

contributes not only to improved physical fitness but also to psychological well-being 
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and symptom control, reinforcing the importance of encouraging patients with asthma 

to engage in safe and supervised exercise. This Cochrane review is highly relevant to 

clinical practice as it supports the integration of structured physical activity into asthma 

care, providing evidence-based guidance for healthcare providers managing patients’ 

functional capacity and quality of life (46). 

In one the study done by Heikkinen SAM et al. conducted a comprehensive 

epidemiological study examining the impact of regular physical exercise on adults with 

asthma. The study analysed data from multiple cohorts to assess whether consistent 

exercise influences asthma symptoms, control, lung function, and quality of life. 

Findings indicated that regular exercise was associated with improved asthma control 

and enhanced lung function, without increasing the risk of exacerbations. The study 

also found exercise to contribute positively to overall health status and reduce 

comorbidities related to asthma, such as obesity and cardiovascular issues. This 

research supports incorporating regular, moderate-intensity physical activity into 

asthma management plans to improve both respiratory and systemic health outcomes, 

highlighting exercise as a critical non-pharmacological strategy for adult asthma 

patients (48). 

In one the study done by Thomas M et al. conducted a multinational cross-

sectional survey to evaluate the effectiveness of ‘The Asthma Control Test’ (ACT) as 

a practical tool for assessing asthma control according to the Global Initiative for 

Asthma (GINA) guidelines. Their analysis demonstrated that ACT scores strongly 

correlate with the levels of asthma control defined by GINA, supporting its use as a 

reliable, patient-friendly instrument in both clinical and research settings. The study 

involved diverse populations from various countries, enhancing the generalizability of 

the findings. It emphasized that the ACT could effectively identify patients with 
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uncontrolled asthma, facilitating timely interventions to improve disease management 

and outcomes. Furthermore, the authors highlighted the utility of ACT in routine 

practice as it combines simplicity, ease of administration, and validated cutoff scores 

for categorizing asthma control levels. The study contributes valuable evidence 

promoting widespread adoption of ACT for ongoing monitoring and optimizing asthma 

treatment strategies globally (49). 

In one the study done by Müller-Riemenschneider F et al. conducted a 

systematic review categorized interventions into individual-level strategies such as 

counselling and education, community-based programs, and environmental 

modifications. It examined follow-up periods ranging from six months to several years 

to determine maintenance of increased activity beyond initial intervention phases. The 

findings revealed that while many interventions show short-term improvements in 

physical activity, sustaining these effects long term remains challenging. Behavioural 

interventions incorporating personalized counselling and goal-setting demonstrated 

modest but consistent benefits in maintaining physical activity up to 12 months. 

Community and environmental approaches showed variable results, often influenced 

by factors such as accessibility, social support, and urban design. The authors 

highlighted the importance of multifaceted strategies that combine individual 

motivation with supportive environments to foster lasting behaviour change. This 

review is particularly relevant for chronic disease management, including asthma, 

where physical activity plays a critical role in improving exercise tolerance and quality 

of life(50). 

In one the study done by Bateman ED et al. conducted the landmark Gaining 

Optimal Asthma Control (GOAL) study to demonstrate that approximately half of the 

patients achieved well-controlled asthma, while only about one-third reached total 
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control despite intensive, guideline-driven treatment”. Importantly, control was assessed 

using both clinical symptoms and objective lung function measures (spirometry), 

highlighting discrepancies between symptom perception and physiological control. The 

study highlighted the need for personalized asthma management strategies 

incorporating both patient-reported outcomes and objective measures like spirometry. 

This pivotal study has highlighted the importance of asthma guidelines worldwide and 

underscores the importance of regular assessment of asthma control using standardized 

tools in both research and clinical settings (52). 
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MATERIALS AND METHODS 

Source of Data: Patients attended the Respiratory Medicine OPD at KLE’S Dr. 

Prabhakar Kore Hospital were considered the source .  

Study Design: Cross-sectional study  

Study Period: One year . 2024-2025 

Sample Size: Factors associated with daily life physical activity in patients with asthma 

by Florence Hennegrave. 

SPD correlated with FEV, r = 0.41  

N = population size 

N =  ( Zα/2 + Zβ ) / C  )2  +3 

C = 0.5 ln (1+r/ 1-r), C = 0.5 ln (1+0.41/ 1-0.41) 

= 0.5 ln (1.41 / 0.59) = 0.5 ln (2.38) 

= 0.5 x 0.867 = 0.4335 

n = for α = 1%, Zα/2 = 2.58 for β = 10%, Zβ = 1.28 

n = (2.58 + 1.28 / 0.4335)2 + c 

n = ( 3.86 / 0.4335)2 + 3 

n = (8.904)2 + 3 

n = 79.28 + 3 

n = 83 

Sampling technique: Universal sampling technique. 

Inclusion Criteria: All clinically confirmed cases of Bronchial asthma > 18 years were 

included in the study. 

Exclusion Criteria: 

- Patients with acute exacerbation of Bronchial Asthma. 

- Patients with complications of bronchial asthma like pneumothorax, 
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acute respiratory failure. 

- Patients having active TB. 

- Presence of secondary immunodeficiency states like HIV, receiving any 

other therapy of immunosuppressants. 

- Patients having any other chronic lung diseases such as ILD/ COPD 

- Patients with eosinophilic lung disease. 

Study protocol : Cross sectional study . 

Methodology: This study was conducted as a one-year hospital-based observational 

study involving patients diagnosed with bronchial asthma. Informed consent was 

obtained from each participant prior to inclusion in the study, in accordance with ethical 

standards. A comprehensive clinical history was recorded for every patient, with 

particular attention to the number of previous exacerbations, prior anti-tuberculosis 

treatment (PTB), or history of interstitial lung disease (ILD). To assess asthma control 

and quality of life, two validated tools the Asthma Control Test (ACT) and the Asthma 

Quality of Life Questionnaire (AQLQ) were administered using a pre-specified format. 

Objective assessment of lung function was performed using Pulmonary Function Tests 

(PFTs). All patients underwent spirometry either during the hospital visit or had a recent 

PFT report available within the preceding six months. In addition, a 6-Minute Walk 

Test (6MWT) was conducted in accordance with American Thoracic Society (ATS) 

guidelines, on a flat and standardized surface. During the test, the following parameters 

were meticulously monitored and documented: blood pressure, oxygen saturation 

(SpO₂), pulse rate, total distance walked, and dyspnea score using the Modified Borg 

Scale. Any limiting factors encountered during the test were also recorded to assess the 

patient’s physical activity capacity and functional status. 
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The data of each patient was collected on a performa which includes the following: 

• Name: Used for patient identification and record tracking. 

• Age: Documented to analyze age-related trends in asthma control, lung 

function, and physical capacity. 

• Gender: Recorded to explore gender-based differences in disease expression, 

symptom severity, and treatment response. 

• Body Mass Index (BMI): Calculated using weight (kg) and height (m²); helps 

assess nutritional status and its correlation with lung function and exercise 

tolerance. 

• 6-Minute Walk Test (6MWT): 

o Performed on a flat surface as per ATS guidelines. 

o Total distance walked (in meters) was recorded. 

o Vital signs were noted pre- and post-walk: 

▪ Pulse rate 

▪ Blood pressure (BP) 

▪ Oxygen saturation (SpO₂) 

o Dyspnea rating using the Modified Borg Scale was documented. 

o Limiting factors such as breathlessness, fatigue, muscle pain, or 

dizziness were noted for physical activity assessment. 

• Pulmonary Function Test (PFT) Values: 

o Conducted either during the hospital visit or recent test within 6 months 

included. 

o Key parameters recorded: 

▪ FEV₁ (Forced Expiratory Volume in 1 second) 

▪ FVC (Forced Vital Capacity) 
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▪ FEV₁/FVC ratio 

o Used to assess severity of airflow limitation and guide classification. 

• Asthma Control Test (ACT): 

o A 5-item questionnaire assessing asthma symptoms, medication use, and 

impact on daily activities. 

o Total score (out of 25) helps categorize asthma as well-controlled, 

partially controlled, or poorly controlled. 

• Asthma Quality of Life Questionnaire (AQLQ): 

o Evaluates the patient’s perceived quality of life across domains such as: 

▪ Activity limitation 

▪ Symptoms 

▪ Emotional function 

▪ Environmental stimuli 

o Helps correlate clinical control with patient well-being. 

Data processing and analysis/statistical analysis: This study was designed as a 

hospital based cross-sectional study in patients with bronchial asthma. Written 

informed consent was taken from all the participants before the test. Data was enetered 

in Microsoft excel data sheet and wias analyzed using Statistical Package for the Social 

Sciences) SPSS 22 version software. Relevant descriptive and analytical statistical 

techniques were used, p-value less than 0.05 was considered significant. 
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RESULTS 

Table 1: Distribution of Study Participants According to Age Groups 

Demographic characteristics n % 

Age groups   

<=20yrs 6 6.00 

21-30yrs 18 18.00 

31-40yrs 24 24.00 

41-50yrs 21 21.00 

51-60yrs 20 20.00 

>=61yrs 11 11.00 

Total 100 100.00 

 

Graph 1: Distribution of Study Participants According to Age Groups 

 

In the present study, a total of 100 patients with bronchial asthma were included. 

Among them, 6 (6%) participants were aged ≤20 years, 18 (18%) were in the 21–30 

years age group, 24 (24%) were in the 31–40 years group, 21 (21%) were in the 41–50 

years group, 20 (20%) belonged to the 51–60 years group, and 11 (11%) were aged ≥61 

years. 
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Table 2: Distribution of Study Participants According to Gender 

Demographic characteristics n % 

Gender   

Male 60 60.00 

Female 40 40.00 

Total 100 100.00 

 

Graph 2: Distribution of Study Participants According to Gender 

 

In the present study, out of 100 patients, 60 (60%) were males and 40 (40%) were 

females. This shows a male predominance in the study population. The higher 

proportion of males may be attributed to greater exposure to occupational and 

environmental triggers such as dust, smoke, and pollutants, which are known to 

aggravate airway hyperreactivity. Additionally, this distribution reflects the typical 

gender pattern observed in several Indian clinical studies on asthma, where males often 

constitute a higher percentage of diagnosed cases seeking medical care. However, the 

presence of a considerable proportion of females (40%) in the present study highlights 

that bronchial asthma affects both genders significantly, warranting equal attention in 

terms of disease assessment, physical activity evaluation, and quality-of-life measures. 
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Table 3: Distribution of Study Participants According to Body Mass Index (BMI) 

Demographic characteristics n % 

BMI   

Underweight 3 3.00 

Normal 60 60.00 

Overweight 37 37.00 

Total 100 100.00 

 

Graph 3: Distribution of Study Participants According to Body Mass Index (BMI) 

 

In the present study, out of 100 patients with bronchial asthma, 3 (3%) were 

underweight (UW), 60 (60%) had a normal BMI, and 37 (37%) were categorized as 

overweight (OW). This indicates that the majority of patients maintained a BMI within 

the normal range, while a considerable proportion were overweight. The smaller 

number of underweight patients suggests that nutritional depletion was uncommon in 

the study population. The higher percentage of overweight participants (37%) is of 

clinical importance, as increased body mass may contribute to reduced exercise 

tolerance and impaired pulmonary function parameters in asthma. These findings 

provide a useful baseline for further analysis of the relationship between BMI, six-

minute walk test performance, and asthma control indices. 
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Table 4: Distribution of Study Participants According to Comorbidities  

Status of Comorbidities n % 

Nil 64 56.1% 

T2DM 16 14.0% 

HTN 22 19.3% 

IHD 5 4.4% 

Hypothyroidism 7 6.1% 

 

Graph 4: Distribution of Study Participants According to Comorbidities  

 

In the present study, the status of comorbidities among the participants was assessed. 

More than half of the subjects, 64 (56.1%), had no associated comorbid conditions, 

indicating that bronchial asthma was present as an isolated disease in the majority of 

cases. Among those with comorbidities, hypertension (HTN) was the most frequently 

observed condition, affecting 22 participants (19.3%), followed by type 2 diabetes 

mellitus (T2DM) in 16 participants (14.0%). Less commonly reported comorbidities 

included hypothyroidism, seen in 7 participants (6.1%), and ischemic heart disease 

(IHD), present in 5 participants (4.4%). Overall, these findings suggest that while a 

significant proportion of patients did not have additional systemic illnesses, a 

considerable number exhibited cardiovascular and metabolic comorbidities, which may 

influence asthma severity, management, and functional outcomes. 
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Table 5: Distribution of Study Participants According to Treatment Pattern 

Status of Treatment n % 

LABA/LAMA/ICS 16 16.00 

LABA/ICS 46 46.00 

Irregular 38 38.00 

Total 100 100.00 

 

Graph 5: Distribution of Study Participants According to Treatment Pattern 

 

In the present study, among 100 patients with bronchial asthma, 46 (46%) were on a 

regular combination therapy of long-acting beta-agonist (LABA) and inhaled 

corticosteroid (ICS), 16 (16%) were receiving triple therapy consisting of long-acting 

beta-agonist, long-acting muscarinic antagonist, and inhaled corticosteroid 

(LABA/LAMA/ICS), while 38 (38%) were on irregular treatment. The majority of 

patients receiving LABA/ICS combination therapy indicates adherence to standard 

asthma management protocols for moderate to severe disease control. However, a 

substantial proportion of patients (38%) with irregular treatment reflects inconsistent 

medication use or poor compliance, which can adversely affect asthma control, exercise 

tolerance, and quality-of-life outcomes. The presence of 16% of patients on triple 
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therapy suggests inclusion of individuals with more persistent or severe asthma 

requiring escalated pharmacologic management. These findings help contextualize the 

observed variations in spirometry, Asthma Control Test (ACT) scores, and six-minute 

walk test performance in the study population. 
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Table 6: Distribution of Study Participants According to Duration of Asthma (in 

Years) 

Status of Duration of Asthma (years) n % 

1-5yrs 35 35.00 

6-10yrs 16 16.00 

11-15yrs 21 21.00 

>=16yrs 28 28.00 

Total 100 100.00 

 

Graph 6: Distribution of Study Participants According to Duration of Asthma (in 

Years) 

 

In the present study, out of 100 patients with bronchial asthma, 35 (35%) had a disease 

duration between 1–5 years, 16 (16%) had asthma for 6–10 years, 21 (21%) had asthma 

for 11–15 years, and 28 (28%) had asthma for 16 years or more. This shows that the 

highest proportion of patients, 35%, had asthma for a duration of 1–5 years, followed 

by 28% who had the disease for 16 years or more. Patients with a duration of 11–15 

years formed 21% of the study population, while 16% had asthma for 6–10 years. Thus, 

a total of 65% of participants had asthma for more than 5 years. These figures represent 

the chronic nature of bronchial asthma, with a significant number of patients having 

long-standing disease history. 
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Table 7: Distribution of Study Participants According to Number of 

Exacerbations in the Last 1 year 

Status of no. of Exacerbations (last 12 months) n % 

0 22 22.00 

1 19 19.00 

2 16 16.00 

3 21 21.00 

4 22 22.00 

Total 100 100.00 

 

Graph 7: Distribution of Study Participants According to Number of 

Exacerbations in the Last 1 year 

 

In the present study, out of 100 patients with bronchial asthma, 22 (22%) had no 

exacerbations in the last 12 months, 19 (19%) experienced one exacerbation, 16 (16%) 

reported two exacerbations, 21 (21%) had three exacerbations, and 22 (22%) had four 

exacerbations during the same period. Thus, the largest proportions of patients—each 

22%, were those who either had no exacerbations or experienced four episodes within 

a year. Patients with one exacerbation constituted 19%, while those with two and three 

exacerbations represented 16% and 21% respectively. This complete distribution 

reflects a varied frequency of acute worsening episodes among the study participants 

over the past year, with nearly half of the individuals (59%) experiencing two or more 

exacerbations, while 22% remained stable without any such events. 
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Table 8: Distribution of Study Participants According to Smoking Status 

Status of Smoking Status n % 

No 79 79.00 

Yes 21 21.00 

Total 100 100.00 

 

Graph 8: Distribution of Study Participants According to Smoking Status 

 

In the present study, out of 100 patients with bronchial asthma, 79 (79%) were non-

smokers and 21 (21%) were smokers.  
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Table 9: Distribution of Study Participants According to Asthma Control Test 

(ACT) Levels 

Levels of ACT Control Level n % 

Uncontrolled 32 32.00 

Partly Controlled 33 33.00 

Controlled 35 35.00 

Total 100 100.00 

 

Graph 9: Distribution of Study Participants According to Asthma Control Test 

(ACT)Levels 

 

In the present study, out of 100 patients with bronchial asthma, 32 (32%) had 

uncontrolled asthma, 33 (33%) had partly controlled asthma, and 35 (35%) had well-

controlled asthma as assessed by the Asthma Control Test (ACT). The complete data 

indicates that 68% of patients had suboptimal control (uncontrolled or partly controlled) 

while only 35% maintained adequate control levels. This classification based on ACT 

scores reflects the varying degrees of asthma management outcomes within the study 

population. 
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Table 10: Distribution of Study Participants According to Asthma Quality of Life 

Questionnaire (AQLQ) Categories 

Levels of AQLQ Category n % 

Poor 32 32.00 

Moderate 33 33.00 

Good 35 35.00 

Total 100 100.00 

 

Graph 10: Distribution of Study Participants According to Asthma Quality of Life 

Questionnaire (AQLQ) Categories 

 

In the present study, out of 100 patients with bronchial asthma, 32 (32%) were classified 

in the poor AQLQ category, 33 (33%) in the moderate category, and 35 (35%) in the 

good category. Thus, the maximum number of patients, 35%, had a good quality of life, 

while 33% had a moderate level, and 32% had a poor quality of life as per AQLQ 

scoring. The complete data indicates that two-thirds of the study population (68%) 

reported either moderate or good quality of life, whereas nearly one-third (32%) 

experienced poor quality of life related to asthma. 
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Table 11: Distribution of Participants According to Six-Minute Walk Distance 

(6MWD) 

Six-Minute Walk Distance (meters) Frequency (n) Percentage (%) 

330–379 14 14.0 

380–429 30 30.0 

430–479 33 33.0 

480–529 20 20.0 

530–579 3 3.0 

Total 100 100 

 

Graph 11: Distribution of Participants According to Six-Minute Walk Distance 

(6MWD) 

 

The majority of participants (33%) had a six-minute walk distance between 430–479 

meters, followed by 30% of participants who walked 380–429 meters. About 20% of 

participants covered 480–529 meters, while 14% walked 330–379 meters. Only 3% of 

participants achieved a walking distance between 530–579 meters. This distribution 

indicates that most patients with bronchial asthma demonstrated a moderate level of 

exercise tolerance based on the six-minute walk test. 
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Table 12: Distribution of Study Participants According to Limiting Factors 

During Six-Minute Walk Test (6MWT) 

Levels of Limiting Factor During 6MWT n % 

Fatigue 22 22.00 

Dyspnea 24 24.00 

Leg Pain 24 24.00 

None 30 30.00 

Total 100 100.00 

 

Graph 12: Distribution of Study Participants According to Limiting Factors 

During Six-Minute Walk Test (6MWT) 

 

In the present study, out of 100 patients with bronchial asthma, 22 (22%) reported 

fatigue as the limiting factor during the six-minute walk test (6MWT), 24 (24%) 

experienced dyspnea, 24 (24%) complained of leg pain, and 30 (30%) reported no 

limiting symptoms during the test. The complete data shows that a total of 70% of 

participants experienced one or more limiting factors affecting their walking capacity, 

while 30% performed the test without any difficulty.  
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Table 13: Distribution of Study Participants According to Spirometry Pattern 

Levels of Spirometry Pattern n % 

Mixed 29 29.00 

Obstructive 27 27.00 

Normal 25 25.00 

Restrictive 19 19.00 

Total 100 100.00 

 

Graph 13: Distribution of Study Participants According to Spirometry Pattern 

 

In the present study, among 100 patients with bronchial asthma, 29 (29%) exhibited a 

mixed spirometry pattern, 27 (27%) showed an obstructive pattern, 25 (25%) had 

normal spirometry values, and 19 (19%) demonstrated a restrictive pattern. The 

complete data indicates that abnormal spirometry findings were observed in 75% of 

participants, while 25% had normal pulmonary function results. The mixed pattern, 

seen in 29% of cases, was the most frequent abnormality, followed by the obstructive 

pattern in 27% and the restrictive pattern in 19%. This distribution represents varying 

degrees of airway involvement and lung function impairment among the study 

population. 
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Table 14: Distribution of Study Participants According to Asthma Severity 

Asthma Severity / Notes Number % 

Severe Persistent 32 32.00 

Moderate Persistent 33 33.00 

Mild Asthma 35 35.00 

Total 100 100.00 

 

Graph 14: Distribution of Study Participants According to Asthma Severity 

 

In the present study, out of 100 patients with bronchial asthma, 32 (32%) were 

categorized as having severe persistent asthma, 33 (33%) as moderate persistent 

asthma, and 35 (35%) as mild asthma. The complete data shows that the largest 

proportion of participants, 35%, had mild asthma, followed closely by 33% with 

moderate persistent asthma, and 32% with severe persistent asthma. Thus, a total of 

65% of the study population had moderate to severe disease, while 35% had mild 

asthma. This classification summarizes the asthma severity among the participants. 
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Table 15: Descriptive Statistics of Continuous Variables Among Study 

Participants 

Variables Min Max Range Mean Std.Dev. Median 

Age (years) 19.00 64.00 45.00 41.39 13.66 41.00 

Weight (kg) 40.00 86.60 46.60 65.67 9.67 65.35 

BMI (kg/m²) 15.40 30.80 15.40 23.57 3.25 23.65 

Duration of Asthma (years) 1.00 19.00 18.00 9.92 6.08 10.00 

 

In the present study, the age of patients with bronchial asthma ranged from 19 to 64 

years, with a mean age of 41.39 years, a standard deviation of 13.66, and a median age 

of 41 years. The body weight of participants varied from 40.00 kg to 86.60 kg, with a 

mean of 65.67 kg, standard deviation of 9.67, and a median weight of 65.35 kg. The 

body mass index (BMI) values ranged between 15.40 and 30.80 kg/m², with a mean 

BMI of 23.57, standard deviation of 3.25, and a median of 23.65 kg/m². The duration 

of asthma among the study population ranged from 1 to 19 years, with a mean duration 

of 9.92 years, standard deviation of 6.08, and a median duration of 10 years. This 

detailed statistical distribution provides a clear overview of the demographic and 

clinical variability among the 100 study participants. 
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Table 16: Descriptive Statistics of ACT Score, AQLQ Total Score, and Six-Minute 

Walk Distance (6MWD) 

Variables Min Max Range Mean Std.Dev. Median 

ACT Score 10.00 24.00 14.00 17.51 4.41 18.00 

AQLQ Total Score 3.00 6.48 3.48 4.96 1.01 5.07 

6-Minute Walk Distance (meters) 333.00 553.00 220.00 439.92 50.74 439.00 

 

In the present study, the Asthma Control Test (ACT) score among 100 patients ranged 

from a minimum of 10.00 to a maximum of 24.00, with a range of 14.00. The mean 

ACT score was 17.51, the standard deviation was 4.41, and the median value was 18.00. 

The Asthma Quality of Life Questionnaire (AQLQ) total score ranged between 3.00 

and 6.48, with a range of 3.48, a mean score of 4.96, standard deviation of 1.01, and a 

median value of 5.07. The six-minute walk distance (6MWD) among participants 

varied from 333.00 meters to 553.00 meters, giving a total range of 220.00 meters. The 

mean walking distance was 439.92 meters, with a standard deviation of 50.74 and a 

median distance of 439.00 meters. These values comprehensively describe the 

distribution and central tendencies of asthma control, quality of life, and exercise 

tolerance among the study participants. 
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Table 17: Comparison of Physiological Parameters Before and After the Six-

Minute Walk Test (6MWT) 

Variable Time Point 
Mean ± 

SD 

Min–

Max 
Median 

Mean 

Difference 

% 

Effect 

Change 

Z-

value 
p-value 

SpO₂ 

(%) 

Before 

6MWT 

95.34 ± 

1.08 
94–97 95 1.47 1.54% 8.6818 0.0001* 

After 

6MWT 

93.87 ± 

1.10 
92–96 94 — — — — 

Heart 

Rate 

(bpm) 

Before 

6MWT 

78.95 ± 

5.78 
70–89 79 22.16 28.07% 8.6818 0.0001* 

After 

6MWT 

101.11 

± 7.36 
87–117 100 — — — — 

Borg 

Dyspnea 

Score 

Pre-Test 
0.94 ± 

0.81 
0–2 1 3.39 360.64% 8.6818 0.0001* 

Post-Test 
4.33 ± 

1.06 
3–6 4 — — — — 

 

In the present study, significant physiological and symptomatic changes were observed 

in participants following the Six-Minute Walk Test (6MWT). Oxygen saturation (SpO₂) 

before the test ranged from 94.00% to 97.00%, with a mean of 95.34% ± 1.08 and a 

median of 95.00%. After completion of the 6MWT, SpO₂ values declined to a range of 

92.00%–96.00%, with a mean of 93.87% ± 1.10 and a median of 94.00%. This 

reduction resulted in a mean difference of 1.47%, representing a 1.54% effect, and was 

found to be statistically significant (Z = 8.6818, p = 0.0001), indicating exercise-

induced oxygen desaturation among the study participants. 

Similarly, heart rate demonstrated a marked increase following the test. Baseline heart 

rate ranged from 70.00 to 89.00 bpm, with a mean of 78.95 ± 5.78 bpm and a median 

of 79.00 bpm. Post-test heart rate increased substantially, ranging from 87.00 to 117.00 

bpm, with a mean of 101.11 ± 7.36 bpm and a median of 100.00 bpm. The mean 

difference was 22.16 bpm, reflecting a 28.07% rise, which was also statistically 

significant (Z = 8.6818, p = 0.0001). This highlights the expected cardiovascular 

response and increased workload during functional exercise. 

The Borg dyspnea score also showed a pronounced increase, reflecting greater 

perceived breathlessness after exertion. Pre-test scores ranged from 0.00 to 2.00, with 



 

69  

a mean of 0.94 ± 0.81 and a median of 1.00. After the 6MWT, scores increased to a 

range of 3.00–6.00, with a mean of 4.33 ± 1.06 and a median of 4.00. The mean 

difference was 3.39, indicating a 360.64% increase, which was highly significant 

statistically (Z = 8.6818, p = 0.0001). This suggests that participants experienced 

considerable dyspnea following physical exertion. 

Overall, the findings demonstrate that SpO₂, heart rate, and Borg dyspnea scores 

changed significantly after the Six-Minute Walk Test, confirming that the 6MWT 

effectively reveals exercise intolerance and symptom exacerbation in patients with 

bronchial asthma (*p < 0.05). 
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Table 18: Descriptive Statistics of Spirometric Parameters (FEV₁, FVC, and 

FEV₁/FVC Ratio) 

Variable Min Max Range Mean Std.Dev. Median 

FEV₁ (L) 1.20 3.48 2.28 2.29 0.71 2.23 

FEV₁ (% predicted) 55.00 100.00 45.00 77.80 10.27 78.20 

FVC (L) 2.02 4.48 2.46 3.19 0.65 3.14 

FVC (% predicted) 50.80 104.60 53.80 81.54 14.95 83.00 

FEV₁/FVC Ratio (%) 50.10 84.20 34.10 66.67 9.19 66.10 

 

In the present study, the forced expiratory volume in one second (FEV₁) among 100 

patients with bronchial asthma ranged from 1.20 L to 3.48 L, with a total range of 2.28 

L, a mean of 2.29 L, standard deviation of 0.71, and a median of 2.23 L. “The FEV₁ 

percentage of predicted values varied between 55.00% and 100.00%, with a range of 

45.00%, a mean of 77.80%, standard deviation of 10.27, and a median of 78.20%. 

The forced vital capacity (FVC) ranged from 2.02 L to 4.48 L, with a range of 2.46 L, 

a mean of 3.19 L, standard deviation of 0.65, and a median of 3.14 L. The FVC 

percentage of predicted values ranged between 50.80% and 104.60%, with a range of 

53.80%, a mean of 81.54%, standard deviation of 14.95, and a median of 83.00%. 

The FEV₁/FVC ratio ranged from 50.10% to 84.20%, giving a total range of 34.10%, 

with a mean of 66.67%, standard deviation of 9.19, and a median of 66.10%. This 

complete data describes the distribution and variability of spirometric measurements 

among bronchial asthma patients in the study. 
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Table 19: Correlation of Six-Minute Walk Distance with Clinical, Physiological, 

and Spirometric Parameters (Spearman’s Correlation Test) 

 n Spearman R t-value p-value 

 ACT Score 100 0.8656 17.1090 0.0001* 

 AQLQ Total Score 100 0.8670 17.2263 0.0001* 

SpO2 

Before 6MWT (%) 100 -0.0358 -0.3543 0.7239 

After 6MWT (%) 100 -0.0309 -0.3059 0.7603 

Difference 100 -0.0656 -0.6509 0.5167 

Heart Rate 

Before 6MWT (bpm) 100 0.0587 0.5821 0.5618 

After 6MWT (bpm) 100 0.0227 0.2251 0.8224 

Difference 100 -0.0578 -0.5727 0.5682 

Borg Dyspnea 

Pre-Test 100 -0.0624 -0.6191 0.5373 

Post-Test 100 -0.1156 -1.1517 0.2523 

Difference 100 -0.0742 -0.7366 0.4631 

 FEV₁ (L) 100 0.0538 0.5329 0.5953 

 FEV₁ (% predicted) 100 0.1749 1.7585 0.0818 

 FVC (L) 100 -0.0841 -0.8358 0.4053 

 FVC (% predicted) 100 -0.0973 -0.9683 0.3353 

 FEV₁/FVC Ratio (%) 100 0.1608 1.6130 0.1100 

 

*p<0.05 indicates significant relationship between them 

In the present study, correlation between six-minute walk distance (6MWD) and 

various study parameters was analyzed using Spearman’s rank correlation test among 

100 bronchial asthma patients. A strong positive correlation was found between 6MWD 

and Asthma Control Test (ACT) score with a Spearman’s R value of 0.8656, t-value of 

17.1090, and p = 0.0001*, which was statistically significant. Similarly, a strong 

positive correlation was observed between 6MWD and Asthma Quality of Life 

Questionnaire (AQLQ) total score (R = 0.8670, t = 17.2263, p = 0.0001*), also 

statistically significant. 

Oxygen saturation (SpO₂) before the 6MWT showed R = -0.0358, t = -0.3543, p = 

0.7239, and after the test, R = -0.0309, t = -0.3059, p = 0.7603. The difference in SpO₂ 

had R = -0.0656, t = -0.6509, p = 0.5167. None of these were statistically significant. 
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For heart rate, pre-test correlation values were R = 0.0587, t = 0.5821, p = 0.5618, and 

post-test values were R = 0.0227, t = 0.2251, p = 0.8224, while the difference showed 

R = -0.0578, t = -0.5727, p = 0.5682. All were statistically insignificant. 

Borg dyspnea scores demonstrated weak, non-significant negative correlations: pre-test 

R = -0.0624, t = -0.6191, p = 0.5373; post-test R = -0.1156, t = -1.1517, p = 0.2523; 

and difference R = -0.0742, t = -0.7366, p = 0.4631. 

Among spirometric variables, FEV₁ (L) showed R = 0.0538, t = 0.5329, p = 0.5953; 

FEV₁ (% predicted) R = 0.1749, t = 1.7585, p = 0.0818; FVC (L) R = -0.0841, t = -

0.8358, p = 0.4053; FVC (% predicted) R = -0.0973, t = -0.9683, p = 0.3353; and 

FEV₁/FVC ratio (%) R = 0.1608, t = 1.6130, p = 0.1100. All spirometric correlations 

were statistically non-significant (p > 0.05). 

Hence, in the present study, six-minute walk distance showed a highly significant 

positive correlation with ACT and AQLQ scores, while no significant correlation was 

observed with SpO₂, heart rate, Borg dyspnea scores, or spirometric parameters. 
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Table 20: Association of Asthma Quality of Life Questionnaire (AQLQ) Levels 

with ACT Control Level, Limiting Factor During 6MWT, Spirometry Pattern, 

and Asthma Severity 

Factors 

AQLQ levels 

Total 
Chi-

square 
p-value Poor Moderate Good 

n % n % n % 

ACT Control Level 

Uncontrolled 32 100 0 0 0 0 32 

200 0.0001* Partly Controlled 0 0 33 100 0 0 33 

Controlled 0 0 0 0 35 100 35 

Limiting factor during 6MWT 

Fatigue 11 50 6 27.27 5 22.73 22 

7.158 0.307 
Dyspnea 6 25 9 37.5 9 37.5 24 

Leg Pain 4 16.67 10 41.67 10 41.67 24 

None 11 36.67 8 26.67 11 36.67 30 

Spirometry Pattern 

Mixed 11 37.93 10 34.48 8 27.59 29 

2.831 0.83 
Obstructive 7 25.93 8 29.63 12 44.44 27 

Normal 7 28 8 32 10 40 25 

Restrictive 7 36.84 7 36.84 5 26.32 19 

Final Clinical Impression / Notes 

Severe Persistent 32 100 0 0 0 0 32 

200 0.0001* 

Moderate 

Persistent 
0 0 33 100 0 0 33 

Mild Asthma 0 0 0 0 35 100 35 

Total 32 32 33 33 35 35 100 

 

*p<0.05 

In the present study, the relationship between AQLQ levels and various clinical and 

physiological factors was analyzed among 100 patients with bronchial asthma. 

For the ACT control level, all 32 (100%) patients with poor AQLQ scores had 

uncontrolled asthma, all 33 (100%) patients with moderate AQLQ scores had partly 

controlled asthma, and all 35 (100%) patients with good AQLQ scores had controlled 

asthma. The chi-square value was 200.000 with a p-value of 0.0001*, indicating a 

highly significant association between AQLQ level and ACT control status. 
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Regarding the limiting factors during the six-minute walk test, 11 (50.00%) of those 

with fatigue had poor AQLQ scores, 6 (27.27%) had moderate scores, and 5 (22.73%) 

had good scores. Among those who experienced dyspnea, 6 (25.00%) had poor, 9 

(37.50%) had moderate, and 9 (37.50%) had good AQLQ levels. Participants with leg 

pain showed 4 (16.67%) poor, 10 (41.67%) moderate, and 10 (41.67%) good scores. 

Those without any limiting factor had 11 (36.67%) poor, 8 (26.67%) moderate, and 11 

(36.67%) good AQLQ levels. The chi-square value was 7.1580 with a p-value of 

0.3070, indicating no statistically significant association between limiting factors 

during 6MWT and AQLQ levels. 

For the spirometry pattern, participants with mixed pattern had 11 (37.93%) poor, 10 

(34.48%) moderate, and 8 (27.59%) good AQLQ scores. Those with obstructive pattern 

had 7 (25.93%) poor, 8 (29.63%) moderate, and 12 (44.44%) good AQLQ levels. In the 

normal spirometry group, 7 (28.00%) had poor, 8 (32.00%) had moderate, and 10 

(40.00%) had good AQLQ scores, while in the restrictive group, 7 (36.84%) had poor, 

7 (36.84%) had moderate, and 5 (26.32%) had good AQLQ levels. The chi-square value 

was 2.8310 with p = 0.8300, suggesting no statistically significant association between 

spirometric pattern and AQLQ level. 

With respect to the final clinical impression, all 32 (100%) patients with poor AQLQ 

scores had severe persistent asthma, all 33 (100%) with moderate AQLQ scores had 

moderate persistent asthma, and all 35 (100%) with good AQLQ scores had mild 

asthma. The chi-square value was 200.000 with p = 0.0001*, denoting a highly 

significant association between AQLQ level and asthma severity grading. 

Hence, in the present study, AQLQ levels were found to have a statistically significant 

association with both ACT control level and severity of asthma, while no significant 

relationship was observed with limiting factors during 6MWT or spirometric patterns. 
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Table 21: Multiple Linear Regression Analysis for Prediction of Six-Minute Walk 

Distance (6MWD) 

Independent 

variables 

Regression 

coefficient 

Std.Err. t-value p-value 

Intercept 206.4941 30.4062 6.7912 0.0001* 

ACT Score 5.3254 1.1066 4.8124 0.0001* 

AQLQ Total Score 22.3350 4.8776 4.5791 0.0001* 

FEV₁ (%) 0.2559 0.2435 1.0509 0.2960 

FVC (%) 0.0684 0.1652 0.4141 0.6798 

FEV₁/FVC Ratio (%) 0.0597 0.2711 0.2201 0.8263 

 

*p<0.05 

In the present study, multiple linear regression analysis was performed to identify 

independent predictors of six-minute walk distance among 100 patients with bronchial 

asthma. The regression model included ACT score, AQLQ total score, FEV₁ (% 

predicted), FVC (% predicted), and FEV₁/FVC ratio (%) as independent variables. 

The intercept value was 206.4941 with a standard error of 30.4062, yielding a t-value 

of 6.7912 and a p-value of 0.0001*, indicating statistical significance. The ACT score 

demonstrated a regression coefficient of 5.3254 with a standard error of 1.1066, t-value 

of 4.8124, and p-value of 0.0001*, showing a strong and significant positive association 

with 6MWD. The AQLQ total score had a regression coefficient of 22.3350 with a 

standard error of 4.8776, t-value of 4.5791, and p-value of 0.0001*, also indicating a 

significant positive relationship with walking distance. 

For spirometric parameters, FEV₁ (% predicted) had a regression coefficient of 0.2559 

with a standard error of 0.2435, t-value of 1.0509, and p-value of 0.2960, suggesting a 

non-significant contribution. FVC (% predicted) had a regression coefficient of 0.0684 

with a standard error of 0.1652, t-value of 0.4141, and p-value of 0.6798, while 

FEV₁/FVC ratio (%) showed a regression coefficient of 0.0597, standard error of 

0.2711, t-value of 0.2201, and p-value of 0.8263 — both statistically non-significant. 
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Hence, in the present study, the ACT score and AQLQ total score were found to be 

significant independent predictors of six-minute walk distance (p < 0.05), while 

spirometric indices (FEV₁, FVC, and FEV₁/FVC ratio) did not show a statistically 

significant predictive effect. 
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DISCUSSION 

Age distribution 

In the present study (n=100), bronchial asthma patients were predominantly 

middle-aged adults, with the maximum participants in the 31–40 years age group 

(24%), followed by 41–50 years (21%) and 51–60 years (20%). Younger participants 

≤20 years constituted only 6%, while ≥61 years accounted for 11%. This distribution 

indicates that the study population mainly represents adult asthma, where chronicity, 

occupational exposure, lifestyle factors, and long-term disease burden may influence 

exercise tolerance and daily physical activity. 

A similar emphasis on adult asthma burden has been described by Kuruvilla et al., who 

highlighted that asthma commonly persists into adulthood and is influenced by multiple 

risk factors across life (2). The predominance of working-age adults in our study also 

aligns with the observations of Gibson et al., who discussed asthma in older adults as a 

clinically important phenotype, though their focus included relatively older populations 

compared to ours (15). 

Studies focusing on severe asthma often report an older age profile than the present 

study. For example, Cordova-Rivera et al. evaluated severe asthma populations with 

significant extrapulmonary associations, typically involving older individuals and 

greater comorbidity impact, which may reduce functional exercise capacity (27). 

Similarly, McDonald et al. emphasized that physical inactivity and obesity as treatable 

traits are particularly relevant in adult and older asthma, supporting the importance of 

studying physical activity limitations in this age range (29). 

Further, the relationship between asthma control and patient-reported outcomes across 

adult age groups has been demonstrated in large surveys such as Thomas et al., 
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reinforcing that adult asthma populations show wide variability in control status and 

quality of life (49).  

Gender distribution 

In the present study, male participants (60%) outnumbered female participants 

(40%), indicating a male predominance among adult bronchial asthma patients 

attending our clinical setting. This gender distribution is relevant because sex-related 

differences may influence asthma phenotype, symptom perception, physical activity 

behavior, and health-related quality of life, thereby affecting 6-minute walk 

performance and patient-reported outcomes such as ACT and AQLQ. 

Gender differences in asthma development and progression have been clearly described 

by Postma (2007), who highlighted that asthma expression varies between males and 

females across the lifespan due to hormonal, immunological, and airway-related 

factors(86). This supports the need to interpret functional and subjective outcomes in 

asthma within a gender context, as symptom burden and activity limitation may differ 

even with similar spirometry findings. 

In adult asthma populations, activity limitation and exertional dyspnea are well-

recognized issues, and sex may modify these outcomes. Vermeulen et al. discussed 

exertional dyspnea and activity limitation in adult asthmatics, emphasizing that 

functional restriction can be present even when baseline lung function is not severely 

impaired (7). This is important correlating study, as a male-dominant sample size reflect 

different patterns of activity restriction compared to female-dominant cohorts. 

Further, the impact of asthma on quality of life is influenced by multiple determinants, 

including demographic factors. Ford et al. reported that asthma-related quality of life is 
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affected by clinical and demographic characteristics, supporting the relevance of gender 

distribution when interpreting AQLQ scores in our cohort (6). 

Additionally, severe asthma frameworks increasingly emphasize individualized 

assessment of treatable traits. McDonald and McDonald highlighted physical inactivity 

and comorbidities as important extrapulmonary traits in adult asthma, and these traits 

may differ by sex due to behavioral and metabolic differences (29). Similarly, Cordova-

Rivera et al. emphasized extrapulmonary associations affecting functional outcomes in 

severe asthma, reinforcing the importance of considering gender-related differences 

while interpreting exercise tolerance and activity capacity (27). 

BMI distribution 

In the present study, the majority of bronchial asthma patients had normal BMI 

(60%), while a substantial proportion were overweight (37%), and only 3% were 

underweight. This distribution highlights that although most participants were within 

normal weight range, excess body weight remains common in adult asthma patients. 

BMI is clinically important because increased adiposity can worsen dyspnea 

perception, reduce exercise tolerance, contribute to systemic inflammation, and 

negatively influence asthma control and quality of life thereby affecting outcomes such 

as 6MWT distance, ACT score, and AQLQ. 

The association between asthma and obesity has been widely recognized. Juel et al. 

reviewed evidence showing that obesity is linked with poorer asthma control and that 

weight loss may improve symptoms and outcomes (82). This is comparable to our 

finding where more than one-third of participants were overweight, suggesting a 

relevant subgroup at risk for impaired functional capacity. 
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Similarly, Okoniewski et al. systematically reviewed weight loss interventions in 

children and adults with obesity and asthma, supporting that obesity is a modifiable 

factor influencing asthma-related health outcomes (81). This aligns with our study 

objective of correlating functional exercise tolerance and patient-reported outcomes, 

where overweight individuals may demonstrate reduced 6MWT performance. 

In one of the study done by Freitas et al. demonstrated that weight loss combined with 

exercise improves clinical control in obese adults with asthma, while Freitas et al. 

showed exercise benefits physical activity levels and comorbidities in obese asthmatics 

(14,71). These findings are comparative because they highlight that BMI influences both 

physical activity behavior and asthma outcomes, directly relevant to our study 

framework. 

In addition, Türk et al. evaluated pulmonary rehabilitation in obese asthma patients and 

reported beneficial effects on outcomes, indicating that overweight/obese asthma 

phenotypes may particularly benefit from structured exercise interventions (72). Finally, 

the importance of physical inactivity and obesity as treatable traits in adult asthma has 

been emphasized by McDonald and McDonald, reinforcing that BMI assessment 

provides crucial context when interpreting exercise tolerance and quality of life results 

in asthma cohorts (29). 

Occupation distribution 

In the present study, participants represented a broad occupational mix, with the 

largest groups being farmers (23%), students (18%), and housewives (15%), followed 

by employed (13%) and self-employed (8%). This occupational profile is clinically 

meaningful because occupation influences (i) environmental/irritant exposure (dusts, 

fumes, biomass smoke, allergens), (ii) baseline daily physical activity, and (iii) health-
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seeking behavior and adherence  each of which can affect asthma control, spirometry, 

exercise tolerance (6MWT), and quality of life. 

Comparatively, Kuruvilla et al. emphasized that asthma risk and outcomes are shaped 

by multiple exposures and contextual factors across adult life; the high proportion of 

farmers in our cohort is consistent with populations where occupational and 

environmental triggers may play a role (2). Diette et al. also highlighted the importance 

of environmental issues in asthma management, supporting the interpretation that 

occupations involving outdoor work or dust exposure (e.g., farming) may be associated 

with greater symptom provocation and activity limitation (25). 

From a health-systems and setting perspective, Mortimer et al. argued for changes in 

asthma management in low- and middle-income countries, where occupational and 

socioeconomic context frequently influences diagnosis, treatment regularity, and 

outcomes relevant to our mixed workforce with a notable proportion in physically 

demanding or informal occupations (16). In India specifically, Swarnakar and Dhar 

described persistent diagnosis and treatment gaps; such gaps may be more pronounced 

in certain occupational groups due to access, awareness, or affordability, potentially 

influencing observed ACT/AQLQ categories and 6MWT performance (19). 

Finally, activity behavior and barriers are strongly shaped by daily routines and 

perceived limitations. Mancuso et al. identified barriers and facilitators to healthy 

physical activity in asthma patients, which can differ between students, homemakers, 

and manual workers (60). Consistent with this, Vermeulen et al. discussed activity 

limitation and exertional dyspnea in adult asthma, supporting the need to interpret 

exercise tolerance in the context of occupational activity demands (7). 
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Comorbidities 

In the present study, 64% of bronchial asthma patients had no comorbidities, 

while 36% had at least one associated condition. The most frequent comorbidities were 

hypertension (22%) and type 2 diabetes mellitus (16%), followed by hypothyroidism 

(7%), ischemic heart disease (5%), and BPH (2%). This finding is important because 

comorbidities can independently reduce functional capacity and contribute to dyspnea, 

fatigue, and reduced exercise tolerance, thereby influencing 6MWT distance, post-

exercise symptoms, and health-related quality of life. 

Comparatively, Cordova-Rivera et al. reported that extrapulmonary involvement and 

comorbidities significantly influence functional outcomes in severe airway disease, 

supporting the interpretation that reduced exercise capacity in asthma may not be 

explained solely by airflow limitation (27). Similarly, McDonald and McDonald 

emphasized that comorbidities such as obesity, physical inactivity, anxiety, and 

depression are key “treatable traits” affecting asthma outcomes. Although metabolic 

and cardiovascular comorbidities were most prominent in our cohort, the concept 

remains comparable: comorbid burden can worsen symptom control and limit physical 

activity (29). 

The “treatable traits” framework described by Hiles et al. and supported by registry 

evidence from McDonald et al. highlights that identifying comorbidities and 

extrapulmonary traits can predict health status and future exacerbations (29,76). This is 

relevant to findings of the study because patients with HTN, T2DM, or IHD may 

experience greater perceived exertion and poorer quality of life, potentially lowering 

ACT and AQLQ scores even when spirometry impairment is mild. 
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Further, the relationship between asthma control and overall health status has been 

demonstrated in clinical studies such as Bateman et al., showing that poor control 

correlates with worse health outcomes (95). This aligns with our rationale that 

comorbidities may contribute to poorer control categories and reduced exercise 

tolerance. 

Treatment pattern 

In the present study, the most common treatment preferred was LABA/ICS 

(46%), 38% of the patients preferred irregular treatment, while LABA/LAMA/ICS was 

used by 16% participants. This shows that nearly half of the cohort was receiving 

standard controller therapy, but a substantial proportion had inconsistent or irregular 

medication use, which is clinically significant because adherence and appropriate 

inhaled therapy are central determinants of asthma control, symptom burden, and 

functional exercise tolerance. 

Comparatively, the GINA strategy (GINA, 2021) and the updated key primary care 

recommendations (Levy et al.,) emphasize regular controller therapy, inhaler technique, 

and stepwise escalation to achieve control and reduce exacerbations (1,36). The present 

study with a group of patients with 38% irregular treatment highlights a potential gap 

between guideline-based care and real-world practice, which can correlate the poorer 

ACT scores and AQLQ score. By inlarge it can be correlated with the irregular 

treatment and its relation to ACT, AQLQ scores and its association with physical 

limitation of the disease. 

Onw more study done by Swarnakar and Dhar, who highlighted persistent asthma 

diagnosis and treatment gaps in India, reinforcing that under-treatment and irregular 

use remain common barriers to optimal asthma outcomes (19). Similarly, the study done 
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by Mortimer et al. discussed the need for change in asthma management in low- and 

middle-income countries, where access, affordability, and follow-up challenges can 

contribute to poorer compliance and adherence to the treatment (16). 

In one the study by Bateman et al. (GOAL), demonstrated that achieving guideline-

defined asthma control is possible with appropriate therapy and management, 

highlighting the importance of regular controller use which shows the importance of 

adherence to the treamtment for better ACT, AQLQ, 6MWT (52). Therefore, irregular 

treatment pattern in the present study that is 38% provides essential data for interpreting 

correlations between medication regularity, spirometric indices, asthma control status, 

quality of life, and functional exercise capacity. 

Asthma-related complications: osteoporosis, cataract 

In the present study, 10% of patients reported asthma-related complications, 

including osteoporosis (6%) and cataract (4%), while 90% of participants reported no 

complications. These findings are clinically relevant, as such complications may reflect 

the cumulative burden of chronic asthma and its long-term management. In particular, 

osteoporosis and cataract are often associated with prolonged exposure to corticosteroid 

therapy (systemic and, to a lesser extent, inhaled), advanced age, and the presence of 

comorbidities. 

Guideline-based asthma care explicitly emphasizes balancing control with medication 

safety. The GINA strategy (GINA, 2025) and GINA-based primary care stress 

optimizing controller therapy and minimizing the need for repeated systemic 

corticosteroids an approach that is relevant when interpreting steroid-associated 

complications such as osteoporosis and cataract in this cohorts (1,104). 
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Complications become particularly important in patients with more severe or difficult-

to-treat disease, where corticosteroid exposure may be higher. The ERS/ATS severe 

asthma guideline Chung et al., highlights systematic evaluation and treatment 

escalation in severe asthma, where monitoring for treatment-related adverse effects is 

integral to comprehensive care (56). Likewise, McDonald et al. and Hiles et al., through 

the “treatable traits” approach, reinforce that extrapulmonary factors and 

comorbidity/complication burdens influence health status and outcomes; skeletal and 

ocular complications can be considered part of the broader extra-pulmonary 

manifestations burden that may reduce functional performance (27). 

However, it is difficult to state that cataract and osteoporosis in this study population is 

directly related to the size effect of asthma steroid treatment. Older age further increases 

vulnerability to such complications and may compound their impact on physical 

activity.  

Duration of asthma 

In the present study, among 100 patients with bronchial asthma, only 7 (7%) 

had a positive history of either PTB or ILD. This data indicates that the vast majority 

of participants did not have any prior structural or fibrotic lung involvement, whereas 

a small proportion (7%) reported previous pulmonary disease such as PTB or ILD.  

In the present study, asthma duration was widely distributed: 35% had asthma 

for 1–5 years, 16% for 6–10 years, 21% for 11–15 years, and 28% for ≥16 years. Thus, 

nearly half of the participants (49%) had asthma for more than 10 years, indicating a 

substantial chronic disease burden. Duration of asthma is clinically relevant because 

long-standing disease may be associated with persistent symptoms, activity limitation, 

cumulative medication exposure, airway remodeling, and progressive reduction in 
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functional exercise tolerance, thereby influencing 6MWT outcomes and correlations 

with spirometry, ACT, and AQLQ. 

The importance of asthma’s chronic nature and its evolution over time has been 

emphasized by Miller et al., who discussed advances in understanding asthma’s natural 

history and mechanisms, supporting the rationale that long-duration asthma may show 

greater functional limitation even when baseline spirometry impairment appears 

modest (37). Similarly, Kuruvilla et al. highlighted epidemiological and risk-factor 

considerations across the lifespan, reinforcing that adult asthma often represents a 

chronic condition influenced by cumulative exposures and comorbidities (2). 

From the perspective of clinical control and health status, the relationship between 

symptom control and patient well-being has been established in the GOAL study by 

Bateman et al., demonstrating that inadequate control is associated with worse health 

status an association that may become more pronounced in patients with longer disease 

duration due to repeated symptom burden and limitations in daily activity (95). 

Longer disease duration may also predispose to more complex phenotypes and 

additional treatable traits. Registry and trait-based approaches described by McDonald 

et al. and Hiles et al. indicate that identifying treatable traits can predict future outcomes 

and health status in airway disease; chronic asthma duration may be associated woth 

physical inactivity, obesity, other comorbidities that further reduce exercise tolerance 

(27). 

Furthermore, activity limitation and exertional dyspnea in adult asthma have been 

described by Vermeulen et al., supporting that chronic asthma can lead to reduced 

participation in physical activity over time (7).  
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Exacerbations in last 12 months 

In the present study, exacerbation burden in the previous 12 months was 

substantial. Only 22% of participants reported no exacerbations, while 78% 

experienced at least one exacerbation. Notably, 43% had 3–4 exacerbations/year (3 

exacerbations: 21%; 4 exacerbations: 22%), indicating a high proportion of patients 

with frequent acute worsening. This is clinically significant because exacerbations are 

strongly associated with poorer asthma control, increased healthcare utilization, 

impaired quality of life, and reduced exercise tolerance due to symptom fear, 

deconditioning, and activity avoidance. 

The high exacerbation frequency in this study population suggests poor-control 

categories, which affects is related to ACT and AQLQ scores and their correlation with 

6MWT performance. The exacerbation possibly may contribute to reduced functional 

capacity. 

This observation is comparable to the discussion by Swarnakar and Dhar regarding 

persistent asthma diagnosis and treatment gaps in India, which may contribute to 

uncontrolled symptoms and frequent exacerbations (19). Similarly, Mortimer et al. 

highlighted the need for change in asthma management in low- and middle-income 

countries, where limited access to structured follow-up and controller adherence can 

increase exacerbation risk (16). 

In one of the study done by Chung et al. emphasize that frequent exacerbations are a 

hallmark of severe disease and require systematic evaluation (56).  In one move study 

done by McDonald et al. also show that identifiable treatable traits can predict future 

exacerbations, supporting the clinical value of exacerbation history in risk stratification 

(28). By reducing exacerbation, by modifying the early diagnostic strategies appropriate 
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treatments in the severity of the disease can be modified which indirectly may be 

relevant to the physical limitation in Asthma patients. 

In the present study, 21% of bronchial asthma patients were smokers, while 79% were 

non-smokers. This is clinically important because smoking can worsen asthma 

symptoms, increase exacerbation risk, impair response to inhaled corticosteroids, 

accelerate decline in lung function, and contribute to overlapping chronic airflow 

limitation  thereby potentially reducing exercise tolerance (6MWT) and worsening 

ACT and AQLQ outcomes. 

Environmental and inhalational exposures are central to asthma management 

emphasizes environmental factors in asthma care, supporting that exposure reduction 

(including tobacco smoke) is a key component of improving outcomes. Smoking-

related chronic airflow limitation also creates diagnostic and functional complexity. The 

joint document by GINA & GOLD discussed chronic airflow limitation and asthma–

COPD overlap, which is relevant because smokers with asthma may show more 

persistent obstruction and reduced functional capacity compared to non-smokers, 

influencing spirometry–6MWT correlations (3). 

In adults, risk-factor frameworks reinforce smoking as an important modifier of asthma 

phenotype and outcomes. Kuruvilla et al. described epidemiology and risk factors for 

asthma, supporting the interpretation that smoking can contribute to worse asthma 

control and symptom persistence in adult populations such as ours (2).  

In a study done by Reddel et al. interpreted that  smoking as a contributor to poor control 

and frequent exacerbations, which may contribute to reduced activity levels and 

exercise tolerance (98) . 
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Finally, because smoking may reduce daily-life physical activity and increase dyspnea 

during exertion, it can indirectly influence functional outcomes. Vermeulen et al. 

highlighted activity limitation and exertional dyspnea in adult asthma; smokers may 

have amplified exertional symptoms and greater limitation compared with non-smokers 

(7). Therefore, the smoking prevalence in our cohort is an important contextual factor 

when interpreting spirometry patterns, ACT categories, AQLQ scores, and 6MWT-

derived exercise tolerance. Though the smoker in this group are smaller in number, the 

smoking factor cannot be neglected for reduced exercise to leave and physical activity 

restrictions. 

In the present study, 7% of bronchial asthma patients had a past history of pulmonary 

tuberculosis (PTB) or interstitial lung disease (ILD), while 93% had no such history. 

Although this proportion is relatively small, it is clinically important because prior PTB 

or ILD can contribute to persistent respiratory symptoms, altered lung mechanics, and 

reduced ventilatory reserve, which may influence spirometry patterns (including mixed 

or restrictive defects) and reduce exercise tolerance assessed by the 6-minute walk test 

(6MWT). 

The coexistence of asthma with other chronic respiratory conditions can complicate 

diagnosis and interpretation of airflow limitation.  

Levy et al., summarizing key recommendations from the 2022 GINA update, reinforced 

the importance of confirming diagnosis and evaluating alternative or coexisting 

conditions when symptoms remain uncontrolled (1). This is relevant in the subgroup 

with PTB/ILD history, where exertional dyspnea and reduced exercise tolerance may 

not be solely attributable to asthma. 
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Activity limitation and exertional dyspnea are common in adult asthma, but they may 

be amplified when additional lung pathology is present. Vermeulen et al. highlighted 

that exertional dyspnea in asthma has multifactorial contributors beyond baseline lung 

function, supporting the interpretation that PTB/ILD history may worsen activity 

limitation even in otherwise controlled asthma (7) . 

A prior PTB/ILD history may represent an important trait contributing to reduced 

functional capacity and poorer quality of life. 

ACT levels 

In the present study, asthma control assessed by the Asthma Control Test (ACT) 

showed that 35% of participants were controlled, 33% were partly controlled, and 32% 

were uncontrolled. Thus, nearly two-thirds (65%) had suboptimal control (partly 

controlled or uncontrolled), which is clinically significant because poor control is 

strongly associated with increased symptom burden, activity limitation, reduced 

exercise tolerance, and impaired quality of life  key outcomes explored in this study 

through 6MWT and AQLQ correlations. 

The ACT was originally developed as a patient-reported tool to assess asthma control 

by Nathan et al., and its reliability, validity, and responsiveness were demonstrated by 

Schatz et al.  (91,102). 

Comparatively, Thomas et al. showed that ACT can predict GINA guideline-defined 

asthma control in a multinational cross-sectional survey, supporting the clinical 

relevance of our observed distribution of controlled and uncontrolled groups (49). 

Similarly, Schatz et al. validated ACT completed at home, reinforcing its utility in 

routine clinical assessment and real-world settings comparable to our study population 

(103). 
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The relationship between asthma control and health status has also been demonstrated 

in major clinical research. Bateman et al. reported a correlation between asthma control 

and health status in the GOAL study, indicating that improved control aligns with better 

patient well-being consistent with the expectation that our controlled group would 

likely have better AQLQ and 6MWT performance compared to uncontrolled 

participants (95). 

Guideline frameworks emphasize achieving and maintaining control as a central goal. 

Levy et al., based on the 2022 GINA update, highlighted key recommendations to 

improve asthma control in primary care (1). The presence of 32% uncontrolled asthma 

in our cohort may reflect gaps in adherence, trigger avoidance, or treatment 

optimization, which can contribute to reduced functional exercise capacity and poorer 

quality of life outcomes. 

AQLQ categories 

In the present study, asthma-related quality of life assessed by the Asthma 

Quality of Life Questionnaire (AQLQ) showed that 35% of participants had good 

quality of life, 33% had moderate, and 32% had poor quality of life. This near-equal 

distribution across categories indicates that a substantial proportion of patients 

experience meaningful impairment in daily functioning and well-being, despite being 

under treatment. Since AQLQ captures patient-centered outcomes across symptoms, 

activity limitation, emotional function, and environmental exposure, it provides an 

essential perspective beyond spirometry alone. 

Quality of life impairment in asthma has been consistently reported. Ford et al. 

identified determinants of quality of life among people with asthma and demonstrated 

that asthma significantly affects daily living, supporting the relevance of our finding 
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that nearly one-third had poor AQLQ scores (6) . Similarly, the relationship between 

asthma control and health status was demonstrated in the GOAL study by Bateman et 

al., reinforcing that better control is associated with improved patient-reported health 

status, which is comparable to the expectation that patients with better ACT control in 

this study have shown better AQLQ outcomes (95). 

The association between asthma control and quality of life has been specifically 

examined using ACT and AQLQ tools. Alpaydin et al. reported that among 101 adult 

asthmatics, median ACT scores were 20 (16–23) and mean AQLQ was 4.59 ± 0.94; a 

one-point increase in ACT was associated with a 0.129 point increase in AQLQ total 

score, demonstrating a strong positive association between asthma control and quality 

of life (p < 0.001). (47) . Likewise, Kwon et al. demonstrated correlation between ACT 

and health-related quality of life, supporting the clinical value of interpreting AQLQ 

categories alongside ACT levels in this population (51). 

Furthermore, the relationship between lung function, daily symptoms, and quality of 

life was examined by Carranza Rosenzweig et al., showing that quality of life may not 

always correlating with spirometric values, which is relevant to our objective of 

correlating AQLQ with spirometry and 6MWT (92).  

Limiting factors during 6MWT 

In the present study, limiting factors during the 6-minute walk test (6MWT) 

were reported as dyspnea (24%), leg pain (24%), and fatigue (22%). This pattern 

indicates that even in stable bronchial asthma, a considerable proportion experience 

exertional symptoms or other symptoms that may restrict functional exercise capacity. 

Importantly, limitation was not exclusively respiratory, as musculoskeletal symptoms 
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(leg pain) and generalized fatigue were equally prominent, suggesting multifactorial 

contributors to reduced walking performance. 

The 6MWT is widely recognized as a practical measure of functional exercise capacity, 

and its clinical role, technique, and interpretation have been comprehensively described 

by Agarwala and Salzman. Their work supports the relevance of documenting limiting 

symptoms during the test, as this help interpret whether reduced distance reflects 

ventilatory limitation, deconditioning, musculoskeletal limitation, or symptom 

perception (9). 

Activity limitation and exertional dyspnea are common in adult asthma. Vermeulen et 

al. emphasized that exertional dyspnea and activity limitation may persist even when 

spirometric impairment is mild, which aligns with the finding in this that dyspnea was 

a major limiting factor in nearly one-quarter of patients (7). Furthermore, asthma patients 

may avoid activity due to fear of symptoms, contributing to reduced conditioning and 

fatigue.  

Exercise-related respiratory symptoms and bronchospasm are important contributors to 

exertional limitation. Similarly, Aggarwal et al. discussed the prevalence and patient 

impact of exercise-induced bronchoconstriction, reinforcing that exertional symptoms 

may significantly restrict functional performance (58). 

Finally, treatable-trait perspectives emphasize that extrapulmonary factors such as 

inactivity and comorbidities influence functional outcomes. McDonald highlighted 

physical inactivity and comorbid traits as important determinants of functional 

limitation in adult asthma, which may explain non-respiratory limiting factors such as 

fatigue and leg pain during 6MWT (29). 
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Spirometry pattern 

In the present study, spirometry showed a heterogeneous distribution: mixed 

pattern (29%) was most common, followed by obstructive (27%), normal (25%), and 

restrictive (19%). This date suggests that, in a real-world adult asthma cohort, airflow 

limitation does not always present as “pure obstruction,” and that functional limitation 

and symptoms may reflect multiple physiological contributors, including coexisting 

restriction, small-airway disease, or fixed airflow limitation. The relatively high mixed 

and restrictive proportions are also important for interpreting correlations with 6MWT, 

ACT, and AQLQ, because reduced exercise tolerance may not correlate linearly with 

FEV₁ alone. 

Interpretation of spirometry patterns depends on standardized reference values and 

interpretative strategies. The American Thoracic Society statement provides the 

guidelines for spirometric interpretation, supporting the methodological validity of 

categorizing obstruction, restriction, and mixed patterns this study. 

From a diagnostic and overlap perspective, the presence of mixed or persistent 

limitation aligns with guidance that chronic airflow limitation can reflect asthma, 

COPD, or overlap syndromes. The joint GINA & GOLD document on chronic airflow 

limitation and asthma–COPD overlap highlighted that patients may show non-classical 

patterns and require careful clinical correlation, which is comparable to our finding that 

29% had a mixed pattern (3). Similarly, Gibson and McDonald discussed asthma–COPD 

overlap concepts, reinforcing that fixed or mixed airflow limitation can occur in adult 

asthma populations, particularly with exposures or long-standing disease (26) . 

Finally, functional limitation can occur beyond spirometric impairment. Vermeulen et 

al. described activity limitation and exertional dyspnea in adult asthma and noted that 
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exercise intolerance is multifactorial supporting the need in the study to the correlation 

of spirometry patterns with functional capacity (7) . 

In the present study, the patients of mild asthma (35%), moderate persistent 

asthma (33%), and severe persistent asthma (32%). This indicates that the cohort 

included a wide clinical spectrum rather than predominantly mild disease. Such 

heterogeneity is valuable for the present objective because severity is expected to 

influence spirometric impairment, symptom burden (ACT), quality of life (AQLQ), and 

functional exercise capacity measured by the 6MWT. 

GINA recommends that severity and control guide treatment escalation and follow-up 

(1). The presence of one-third severe persistent asthma in this study suggests a 

significant subgroup likely requiring higher treatment steps and closer monitoring. 

The definition and evaluation of severe asthma have been standardized by the ERS/ATS 

guidelines, which emphasize that severe asthma is characterized by persistent 

symptoms/exacerbations despite high-intensity therapy and requires systematic 

assessment of contributing factors (56). In this study, 32% severe persistent asthma 

patients present with uncontrolled symptoms or high exacerbation burden, with lower 

6MWT performance and poorer AQLQ”. 

Additionally, the treatable traits framework described by McDonald et al. and expanded 

by Hiles et al. emphasizes that severity is influenced by modifiable traits (e.g., 

inactivity, obesity, comorbidities), and these traits predict outcomes such as 

exacerbations and health status (28,29). This supports the importance of correlating 

clinical severity with functional and patient-reported outcomes in our study. 

In the present study, the mean age was 41.39 ± 13.66 years (median 41), 

indicating a predominantly middle-aged adult asthma population. Mean weight was 
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65.67 ± 9.67 kg, mean BMI 23.57 ± 3.25 kg/m², and mean duration of asthma 9.92 ± 

6.08 years (median 10 years), reflecting a cohort with long-standing disease and a 

substantial proportion with overweight. These baseline characteristics are clinically 

relevant because age, body composition, and chronicity can influence symptom 

perception, lung function patterns, daily physical activity behavior, and functional 

exercise capacity assessed by the 6MWT. 

“The mean asthma duration of ~10 years in this cohort aligns with adult persistent 

asthma and suggests that long-term disease burden may contribute to functional 

limitation even when spirometry is not severely reduced. 

Age is an important modifier of asthma phenotype and outcomes. Gibson et al. 

highlighted that asthma in older adults presents with additional challenges such as 

comorbidity and functional limitation; while in this study the younger piran more than 

geriatric asthma patients, the wide age range (19–64 years) supports meaningful 

variability in functional performance and quality of life (15). 

BMI is also a critical determinant of asthma outcomes. Evidence summarized by Juel 

et al. indicates that obesity is associated with poorer asthma control and that weight loss 

may improve outcomes, which is comparable to this cohort where BMI ranged from 

15.4 to 30.8 kg/m² and overweight individuals formed a sizable subgroup (82). 

Interventional evidence from Freitas et al. and Freitas et al. further supports that 

exercise and weight-related interventions can improve asthma control and physical 

activity, reinforcing the relevance of BMI as a background factor when correlating 

6MWT, ACT, and AQLQ (14,71). 
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Finally, the concept that functional limitation in asthma may not be explained by 

spirometry alone is supported by Vermeulen et al., who described activity limitation 

and exertional dyspnea in adult asthma (7).  

ACT score, AQLQ total score, and 6MWD 

In the present study, the mean ACT score was 17.51 ± 4.41 (median 18), 

indicating that, on average, participants were closer to the partly controlled range, with 

a wide spread (10–24). The mean AQLQ total score was 4.96 ± 1.01 (median 5.07), 

reflecting moderate quality of life overall, again with substantial variability (3.00–

6.48). The mean 6-minute walk distance (6MWD) was 439.92 ± 50.74 m (median 439), 

demonstrating measurable functional exercise capacity but with a broad range (333–

553 m), suggesting heterogeneity in exercise tolerance across the cohort. 

The ACT’s clinical utility is well established. Nathan et al. developed the ACT, and 

Schatz et al. confirmed its reliability and validity, supporting the interpretation that our 

mean ACT score reflects real differences in symptom control (91,103). Further, Thomas 

et al. showed that ACT predicts GINA-defined asthma control, making the mean ACT 

of ~17.5 clinically meaningful as it likely corresponds to a substantial burden of 

partly/uncontrolled asthma in this cohort (49) . 

In a study done by Alpaydin et al., the association between asthma control and quality 

of life has been demonstrated which showed relationship between ACT and AQLQ in 

adults (47) . This is directly comparable to this study design, where ACT and AQLQ are 

evaluated together and correlated with functional performance. Similarly, in a study 

done by Bateman in GOAL, between asthma control and health, supporting the 

expectation that better ACT scores should align with better AQLQ outcomes. 
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Regarding functional capacity, the clinical role and interpretation of 6MWT have been 

detailed by Agarwala and Salzman, supporting the use of 6MWD as an objective marker 

of exercise tolerance (9). Importantly, asthma-related activity limitation is recognized 

even beyond spirometric impairment. Vermeulen et al. described exertional dyspnea 

and activity limitation in adult asthma, supporting why a wide range of 6MWD may 

occur in asthma populations with varying symptom control and quality of life (7) . 

SpO₂, heart rate, Borg dyspnea pre/post 6MWT 

In the present study, physiological responses to the 6-minute walk test (6MWT) 

showed clear exertional changes. Mean SpO₂ decreased from 95.34 ± 1.08% before the 

test to 93.87 ± 1.10% after the test, indicating mild exercise-related desaturation. Mean 

heart rate increased from 78.95 ± 5.78 bpm to 101.11 ± 7.36 bpm, reflecting an 

appropriate cardiovascular response to submaximal exertion. Mean Borg dyspnea score 

increased from 0.94 ± 0.81 pre-test to 4.33 ± 1.06 post-test, demonstrating a marked 

rise in perceived breathlessness during exertion in asthma patients. 

The clinical role and standardized technique of the 6MWT, including monitoring of 

oxygen saturation and symptoms, has been detailed by Agarwala and Salzman. Their 

discussion supports that changes in SpO₂, heart rate, and Borg dyspnea are essential for 

interpreting whether reduced walking performance is driven primarily by respiratory 

limitation, cardiovascular response, or symptom perception (9) . 

Exertional dyspnea is a key manifestation of functional limitation in asthma. This is 

comparable to our findings, where Borg dyspnea increased substantially despite 

relatively preserved baseline SpO₂. 

Exercise-related bronchospasm and symptoms can contribute to exertional limitation. 

Aggarwal et al. reviewed exercise-induced bronchoconstriction and emphasized its 
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impact on patients, including symptom provocation during activity (58). Similarly, 

Parsons et al. reported the significant impact of exercise-related respiratory symptoms 

in adults with asthma, supporting our observation that exertion is associated with 

meaningful dyspnea escalation (59). 

From a patient-behavior perspective, symptom provocation during exertion can 

reinforce activity avoidance and reduced fitness. Mancuso et al. described barriers to 

healthy physical activity in asthma, including fear of symptoms and discomfort during 

exertion, which is consistent with the rise in Borg dyspnea observed in our cohort (60) . 

Spirometric parameters: FEV₁, FVC, FEV₁/FVC 

In the present study, spirometry showed mean FEV₁ 2.29 ± 0.71 L and mean 

FEV₁% predicted 77.80 ± 10.27, suggesting overall mild-to-moderate reduction in 

expiratory flow at the population level. Mean FVC was 3.19 ± 0.65 L with mean FVC% 

predicted 81.54 ± 14.95, while the mean FEV₁/FVC ratio was 66.67 ± 9.19%, consistent 

with the presence of airflow limitation in a substantial proportion. The wide ranges 

(FEV₁% predicted 55–100; FEV₁/FVC 50.1–84.2) reflect heterogeneity in 

physiological impairment across severity groups, supporting the rationale for 

correlating spirometry with 6MWT, ACT, and AQLQ. 

Interpretation of these values requires standardized interpretive strategies. The 

American Thoracic Society statement provides guidance on reference values and 

interpretation, supporting the methodological validity of reporting both absolute and 

percent-predicted values and using FEV₁/FVC for airflow limitation assessment. 

Asthma guidelines emphasize spirometry as a key objective tool but recognize that 

symptoms and functional limitation may not parallel lung function. Levy et al. highlight 
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that assessment should include both lung function and symptom control, which aligns 

with the study design evaluating spirometry with ACT, AQLQ, and 6MWT (1,36). 

The relationship between lung function, symptoms, and quality of life has been 

examined by Carranza Rosenzweig et al., showing that daily symptoms and health-

related quality of life do not always track closely with spirometric indices comparable 

to our expectation that some patients with relatively preserved FEV₁ may still report 

poor ACT/AQLQ and reduced 6MWD (92). 

In adult airway disease, persistent airflow limitation may also reflect overlap 

phenotypes supports the concept that some adult asthma patients (particularly with 

exposures or long disease duration) may develop more fixed limitation, which could 

contribute to lower FEV₁/FVC values and reduced exercise tolerance. 

Correlation of 6MWD with clinical, physiological, and spirometric parameters   

In the present study, 6-minute walk distance (6MWD) showed a very strong 

positive correlation with both ACT score (r=0.8656, p=0.0001) and AQLQ total score 

(r=0.8670, p=0.0001). This indicates that patients who walked longer distances had 

significantly better asthma control and better asthma-related quality of life, supporting 

the clinical relevance of 6MWT as an objective reflection of real-world functional status 

in asthma. In contrast, 6MWD did not show significant correlations with SpO₂ 

(pre/post/difference), heart rate (pre/post/difference), or Borg dyspnea scores 

(pre/post/difference). Similarly, correlations with spirometric parameters (FEV₁, 

FEV₁% predicted, FVC, FVC% predicted, FEV₁/FVC) were weak and statistically non-

significant, though FEV₁% predicted showed a marginal correlation (r=0.1749, 

p=0.0818). 
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These findings are comparable to prior evidence that asthma-related functional 

limitation often aligns more closely with symptom control and patient-perceived health 

than with spirometry alone. Carranza Rosenzweig et al. demonstrated that health-

related quality of life and daily symptoms may not correlate strongly with lung function 

in persistent asthma, supporting our observation of weak spirometry–6MWD 

relationships (92) . 

The strong ACT–AQLQ relationship is consistent with studies showing control predicts 

quality of life. Alpaydin et al. reported a significant association between ACT and 

AQLQ in adults, which aligns with our finding that better control corresponds to better 

functional outcomes (47). Likewise, Kwon et al. found correlation between ACT and 

health-related quality of life, reinforcing that patient-reported control status reflects 

broader functional well-being (51). 

Pre–post 6MWT changes in SpO₂, heart rate, Borg dyspnea 

In the present study, the 6-minute walk test (6MWT) produced statistically 

significant physiological and symptom changes. Mean SpO₂ decreased from 95.34% to 

93.87% (mean difference 1.47; p=0.0001), mean heart rate increased from 78.95 to 

101.11 bpm (mean difference 22.16; p=0.0001), and mean Borg dyspnea rose markedly 

from 0.94 to 4.33 (mean difference 3.39; p=0.0001). These results indicate that even in 

ambulatory asthma patients, submaximal exertion leads to measurable desaturation, 

expected cardiovascular stress, and a pronounced rise in perceived breathlessness  

supporting 6MWT as a sensitive functional assessment beyond resting spirometry. 

Exercise-induced bronchoconstriction (EIB) contributes to symptom worsening during 

exertion. Aggarwal et al. highlighted the prevalence and clinical impact of EIB, 

supporting the plausibility of increased dyspnea during walking tests in asthma (58). 
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Parsons et al. similarly reported that exercise-related respiratory symptoms 

significantly affect adults with asthma, aligning with our observation of post-exertional 

dyspnea (59). Symptom provocation during activity may promote avoidance of physical 

exertion. Mancuso et al. identified fear of symptoms and exertional discomfort as major 

barriers to physical activity in asthma (60). Current guideline-based approaches, 

including the GINA 2022 update, emphasize assessing both symptom control and 

functional limitation to ensure comprehensive asthma evaluation  (1) . 

Association of AQLQ with ACT, 6MWT limiting factors, spirometry pattern, and 

clinical severity 

In the present study, AQLQ levels showed a highly significant association with 

ACT control level (χ²=200.0, p=0.0001). All patients with poor AQLQ were 

uncontrolled on ACT (100%), all with moderate AQLQ were partly controlled (100%), 

and all with good AQLQ were controlled (100%). This demonstrates an exceptionally 

strong alignment between patient-perceived quality of life and symptom control, 

supporting that asthma control status is a dominant determinant of asthma-specific 

quality of life in this cohort. 

This finding is strongly comparable to Alpaydin et al., who reported a significant 

association between ACT and AQLQ in adults, confirming that better control 

corresponds to better quality of life (47). Similarly, Kwon et al. demonstrated correlation 

between ACT and health-related quality of life, reinforcing that ACT reflects broader 

patient well-being beyond symptom frequency (51). The GOAL study by Bateman et al. 

also reported correlation between asthma control and health status, supporting our 

observation that quality of life improves with improved control (95) . 
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AQLQ was also significantly associated with final clinical impression (χ²=200.0, 

p=0.0001), where all severe persistent asthma patients had poor AQLQ, all moderate 

persistent had moderate AQLQ, and all mild asthma had good AQLQ. This suggest that 

greater severity is associated with higher symptom burden and functional limitation. 

In contrast, AQLQ did not show significant association with limiting factor during 

6MWT (p=0.307) or spirometry pattern (p=0.830). This aligns with evidence that 

quality of life may not always parallel spirometric indices. Carranza Rosenzweig et al. 

(2004) demonstrated that lung function does not fully explain daily symptoms and 

health-related quality of life in persistent asthma, supporting our finding that spirometry 

pattern alone did not determine AQLQ category (92) . 

Multiple linear regression predicting 6MWD 

In the present study, multiple linear regression analysis identified ACT score 

and AQLQ total score as significant independent predictors of 6-minute walk distance 

(6MWD). ACT showed a positive regression coefficient (β = 5.3254, p=0.0001), 

indicating that for every 1-point increase in ACT score, 6MWD increased by 

approximately 5.3 meters, after adjusting for other variables. AQLQ also showed a 

strong positive effect (β = 22.3350, p=0.0001), suggesting that a 1-point increase in 

AQLQ score predicted an increase of about 22.3 meters in 6MWD. In contrast, 

spirometric indices (FEV₁%, FVC%, and FEV₁/FVC ratio) were not significant 

predictors (p>0.05)”. This demonstrates that in our cohort, patient-reported control and 

quality of life were stronger determinants of functional exercise capacity than resting 

spirometric values. 

This finding is consistent with evidence that asthma outcomes often align more closely 

with symptom control and patient-perceived health status than with lung function alone. 
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This study aimed by Alpaydin et al. and Kwon et al., reinforcing that ACT reflects 

broader patient-centered outcomes that may translate into better exercise tolerance 

(47,51). 

Similarly, Vermeulen et al. emphasized that exertional dyspnea and activity limitation 

in adult asthma are multifactorial and not solely determined by resting airflow 

obstruction, supporting our regression results where spirometric indices did not 

independently predict 6MWD (7). 

The clinical role of the 6MWT as a functional assessment tool has been emphasized by 

Agarwala and Salzman, supporting the relevance of identifying predictors of 6MWD 

that reflect real-world functional limitations (9).  
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STRENGTHS OF THE STUDY 

1. Use of objective functional assessment (6-minute walk test) to evaluate real-

world exercise tolerance in bronchial asthma. 

2. Multidimensional evaluation by correlating 6MWD with spirometry, ACT, and 

AQLQ, giving both objective and patient-reported outcomes. 

3. Standardized and validated tools used for assessment (ACT and AQLQ), 

improving reliability of findings. 

4. Pre–post physiological monitoring during 6MWT (SpO₂, heart rate, Borg 

dyspnea) provided detailed exertional response data. 

5. Inclusion of a wide clinical spectrum (mild, moderate persistent, severe 

persistent asthma), improving applicability across severity groups. 

6. Adequate sample size (n=100) for cross-sectional correlation and regression 

analysis. 

7. Use of appropriate statistical methods, including Shapiro–Wilk test and 

Spearman correlation for non-normal data. 

8. Regression analysis performed, allowing identification of independent 

predictors of functional capacity (6MWD). 
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LIMITATIONS OF THE STUDY 

1. Cross-sectional design cannot establish cause–effect relationship between 

6MWD and ACT/AQLQ/spirometry. 

2. Single-center hospital-based sample, limiting generalizability to the community 

population. 

3. No healthy control group, so comparison of 6MWD with normal population 

values was not possible. 

4. Physical activity was not objectively measured (e.g., pedometer/accelerometer); 

only exercise tolerance via 6MWT was assessed. 

5. Potential influence of motivation and effort on 6MWT performance, which may 

cause measurement variability. 

6. Comorbidities present in some participants (HTN, T2DM, IHD, 

hypothyroidism) may have influenced exercise tolerance independently. 

7. Smoking history in 21% participants could affect lung function and functional 

capacity, acting as a confounding factor. 

8. Medication adherence was not objectively verified, and 38% had irregular 

treatment, which may affect outcomes. 

9. No assessment of psychological factors (anxiety/depression), which can 

influence perceived dyspnea, ACT, and AQLQ scores. 

10. No follow-up data, so change in 6MWD after treatment optimization or 

rehabilitation could not be studied. 
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CONCLUSION 

This cross-sectional study assessed physical activity and exercise tolerance in 

100 patients with bronchial asthma using the Six-Minute Walk Test (6MWT) and 

correlated functional capacity with spirometry, Asthma Control Test (ACT), and 

Asthma Quality of Life Questionnaire (AQLQ). The study population was 

predominantly middle-aged (mean age 41.39 ± 13.66 years) with a male predominance 

(60%). A significant proportion had long-standing asthma (mean duration 9.92 ± 6.08 

years) and 37% were overweight, reflecting a clinically diverse asthma cohort. 

The mean 6-minute walk distance (6MWD) was 439.92 ± 50.74 meters, indicating 

variable exercise tolerance among participants. During 6MWT, many patients 

experienced limiting symptoms such as dyspnea (24%), leg pain (24%), and fatigue 

(22%), while 30% reported no limiting factor. Physiological response to exercise was 

significant, with a fall in mean SpO₂ from 95.34% to 93.87%, rise in mean heart rate 

from 78.95 to 101.11 bpm, and increase in mean Borg dyspnea score from 0.94 to 4.33, 

confirming that exertion produces measurable cardiopulmonary stress and symptom 

escalation in asthma patients. 

Asthma control and quality of life in this cohort showed wide variation. The mean ACT 

score was 17.51 ± 4.41, with 32% uncontrolled, 33% partly controlled, and 35% 

controlled asthma. Similarly, mean AQLQ score was 4.96 ± 1.01, with 32% poor, 33% 

moderate, and 35% good quality of life. Importantly, 6MWD showed a strong positive 

correlation with both ACT (r=0.8656, p=0.0001) and AQLQ (r=0.8670, p=0.0001), 

indicating that better symptom control and better quality of life were strongly associated 

with better functional exercise capacity. 
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In contrast, correlations between 6MWD and spirometric parameters were weak and 

statistically non-significant. Mean spirometry values (FEV₁% predicted 77.80 ± 10.27, 

FVC% predicted 81.54 ± 14.95, FEV₁/FVC 66.67 ± 9.19%) reflected heterogeneous 

airway physiology, but spirometry did not independently predict walking distance. 

Multiple linear regression further supported that ACT and AQLQ were significant 

predictors of 6MWD, whereas FEV₁%, FVC%, and FEV₁/FVC were not significant 

predictors in the model. 

Overall, the study concludes that functional exercise tolerance measured by 6MWT is 

closely linked to asthma control and asthma-related quality of life, and may provide 

clinically meaningful information beyond resting spirometry alone. Incorporating 

6MWT alongside ACT, AQLQ, and spirometry can improve comprehensive assessment 

of asthma patients by identifying functional limitation and guiding patient-centered 

management aimed at improving daily activity and overall well-being. 
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SUMMARY 

This cross-sectional study evaluated physical activity and exercise tolerance in 

100 patients with bronchial asthma using the Six-Minute Walk Test (6MWT) and 

correlated functional capacity with spirometry, Asthma Control Test (ACT), and 

Asthma Quality of Life Questionnaire (AQLQ). The study population had a mean age 

of 41.39 ± 13.66 years, with 60% males and 40% females. Most participants had normal 

BMI (60%), while 37% were overweight, and the mean duration of asthma was 9.92 ± 

6.08 years. 

The mean 6-minute walk distance (6MWD) was 439.92 ± 50.74 meters. During the 

6MWT, limiting factors were commonly reported as dyspnea (24%), leg pain (24%), 

and fatigue (22%), while 30% of participants reported no limiting symptoms a. The 

physiological response to exercise was significant, with mean SpO₂ decreasing from 

95.34% to 93.87%, mean heart rate increasing from 78.95 to 101.11 bpm, and mean 

Borg dyspnea score rising from 0.94 to 4.33 after the test. 

Asthma control and quality of life showed considerable variation. The mean ACT score 

was 17.51 ± 4.41, with 35% controlled, 33% partly controlled, and 32% uncontrolled 

asthma. The mean AQLQ score was 4.96 ± 1.01, with 35% good, 33% moderate, and 

32% poor quality of life. A strong positive correlation was found between 6MWD and 

both ACT score (r=0.8656, p=0.0001) and AQLQ score (r=0.8670, p=0.0001), 

indicating that better asthma control and better quality of life were associated with 

higher exercise tolerance. 

Spirometry revealed mixed patterns, with 29% mixed, 27% obstructive, 25% normal, 

and 19% restrictive patterns. Mean spirometric values included FEV₁% predicted 77.80 

± 10.27, FVC% predicted 81.54 ± 14.95, and FEV₁/FVC ratio 66.67 ± 9.19%. However, 
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spirometric parameters showed weak and non-significant correlations with 6MWD. 

Multiple linear regression confirmed that ACT and AQLQ were significant independent 

predictors of 6MWD, whereas spirometric indices were not significant predictors, 

highlighting the importance of combining functional testing with patient-reported 

outcomes in asthma assessment. 
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ANNEXURE I – INFORMED CONSENT 
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CONSENT STATEMENT 
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ANNEXURE II – CASE RECORD PROFORMA 
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1 56 Female 82.9 24.5 3 0 no No 10 
Uncontrolle

d 
3.66 Poor 371 94 92 72 94 1 6 Fatigue 1.79 78.1 3.52 101.7 56.9 Mixed 

Severe 

Persistent 
111 166 Housewife 

LABA/LAMA/

ICS 
Osteoporosis 

2 46 Male 70.8 26.9 8 3 yes no 14 
Uncontrolle

d 
3.5 Poor 389 96 94 89 113 2 5 Dyspnea 1.64 91.4 3.49 90.3 66.8 Obstructive 

Severe 

Persistent 
90 134 Retail shop LABA/ICS nil 

3 32 Male 68 20.8 16 1 No no 18 
Partly 

Controlled 
5.08 Moderate 453 97 95 81 104 2 4 

Leg 

Pain 
1.39 90 3.98 58.9 56.8 Mixed 

Moderate 

Persistent 
61 90 IT LABA/ICS nil 

4 60 Female 54.7 24.3 13 4 no Yes 21 Controlled 5.98 Good 464 95 94 86 107 0 3 
Leg 

Pain 
1.95 78.7 3.64 60.4 55.8 Mixed Mild Asthma 116 172 Housewife 

LABA/LAMA/

ICS 
cataract 

5 25 Female 50.8 24.3 18 1 No No 19 
Partly 

Controlled 
5.03 Moderate 435 94 93 79 96 1 4 Fatigue 2.49 59.2 4.48 90.2 71.6 Obstructive 

Moderate 

Persistent 
45 65 student LABA/ICS nil 

6 38 Male 66.9 26.8 10 4 No No 23 Controlled 6.24 Good 502 97 95 83 100 2 3 Dyspnea 1.47 69.3 2.71 58.6 68.3 Obstructive Mild Asthma 70 102 Business LABA/ICS nil 

7 56 Female 66.4 23.3 19 2 no No 11 
Uncontrolle

d 
3.78 Poor 414 94 93 86 102 0 5 

Leg 

Pain 
2.07 70.4 2.9 62.9 73.5 Obstructive 

Severe 

Persistent 
105 154 Farmer Irregular Osteoporosis 

8 36 Female 71.1 26 17 4 no No 10 
Uncontrolle

d 
3.82 Poor 396 94 93 87 106 2 6 Fatigue 1.22 61.7 2.96 103 82.5 Normal 

Severe 

Persistent 
64 92 housewife Irregular nil 

9 40 Female 72 27.3 19 3 no Yes 23 Controlled 6.06 Good 525 94 93 88 114 1 6 None 3.08 86.5 3.16 64 68.6 Obstructive Mild Asthma 71 102 
clerical 

staff 
LABA/ICS nil 

10 28 Male 68.6 18.5 5 0 Yes no 19 
Partly 

Controlled 
4.84 Moderate 432 96 95 86 112 2 5 

Leg 

Pain 
1.5 60.5 4.09 86.4 70.3 Obstructive 

Moderate 

Persistent 
46 64 Engineer Irregular nil 

11 28 Male 50.3 27.5 9 4 No no 22 Controlled 5.84 Good 495 96 94 83 100 2 6 Dyspnea 1.85 94.7 2.59 103.8 53.1 Mixed Mild Asthma 45 62 IT LABA/ICS nil 

12 41 Male 73.9 21 12 4 No no 20 Controlled 6.4 Good 506 95 94 78 106 2 6 Dyspnea 1.24 94.6 3.94 70.6 75.1 Normal Mild Asthma 70 99 Engineer LABA/ICS nil 

13 53 Male 63.9 20.7 1 0 Yes No 18 
Partly 

Controlled 
5.05 Moderate 393 95 94 77 97 2 3 Dyspnea 2.19 71.1 3.01 51 64 Restrictive 

Moderate 

Persistent 
93 133 Retd. Army 

LABA/LAMA/

ICS 
nil 

14 57 Male 55.4 15.4 1 3 No No 19 
Partly 

Controlled 
4.72 Moderate 470 97 96 71 87 0 5 None 3.13 78.3 3.5 63.4 84.2 Normal 

Moderate 

Persistent 
100 143 Farmer LABA/ICS nil 

15 41 Male 60.9 21.6 15 1 No no 18 
Partly 

Controlled 
4.95 Moderate 403 95 94 82 108 0 4 

Leg 

Pain 
2.1 74.3 3.58 95.7 78.8 Normal 

Moderate 

Persistent 
67 93 Farmer irregular nil 

16 20 Male 51 24 2 4 no no 24 Controlled 5.83 Good 510 94 92 76 93 1 3 
Leg 

Pain 
1.61 84 2.93 97.6 68.3 Obstructive Mild Asthma 24 28 

MBBS 

student 
irregular nil 

17 39 Male 61.6 22.9 16 0 No No 18 
Partly 

Controlled 
5.34 Moderate 454 94 92 78 97 0 5 None 2.93 87.7 3.28 92.3 54.3 Mixed 

Moderate 

Persistent 
61 83 shopkeeper irregular nil 

18 19 Male 72.5 22.6 8 2 No No 15 
Uncontrolle

d 
3.01 Poor 333 96 95 80 106 0 3 

Leg 

Pain 
3.01 77.6 3.03 56.2 80.1 Normal 

Severe 

Persistent 
20 21 

Physiothera

py student 
irregular nil 

19 41 Female 61.7 20.7 13 0 No No 24 Controlled 5.73 Good 444 94 93 83 108 1 4 None 1.6 79.7 2.17 93.8 78 Normal Mild Asthma 63 85 Tailor LABA/ICS nil 

20 61 Male 56.4 26.6 1 2 No Yes 17 
Partly 

Controlled 
4.83 Moderate 469 97 96 73 98 0 4 None 2.97 68.8 3.09 100.5 56.5 Mixed 

Moderate 

Persistent 
102 143 Retd. Army 

LABA/LAMA/

ICS 
Osteoporosis 
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21 47 Female 62.4 26.9 16 3 No No 23 Controlled 5.99 Good 514 94 93 82 97 0 5 None 3.38 79.4 2.24 83 60.3 Restrictive Mild Asthma 73 99 Teacher LABA/ICS nil 

22 55 Female 69.6 25.3 7 1 No No 20 Controlled 6.35 Good 472 94 93 71 98 1 4 Dyspnea 1.58 76.6 3.01 101.7 77.8 Normal Mild Asthma 88 121 Farmer LABA/ICS cataract 

23 19 Female 51.5 18.3 5 0 No No 24 Controlled 5.59 Good 472 97 96 74 89 1 3 
Leg 

Pain 
2.97 65.9 3.48 95.5 56.5 Mixed Mild Asthma 15 11 

Physiothera

py student 
LABA/ICS nil 

24 38 Male 54.8 30.8 3 4 No No 22 Controlled 6.31 Good 500 95 93 80 104 1 4 None 2.83 74.9 3.45 86.7 82.1 Normal Mild Asthma 52 66 Business irregular nil 

25 50 Male 66.3 24.4 12 3 Yes No 10 
Uncontrolle

d 
3.08 Poor 380 95 94 75 98 2 3 

Leg 

Pain 
2.29 71.2 3.66 81.7 64.9 Restrictive 

Severe 

Persistent 
75 100 farmer irregular nil 

26 29 Male 52.5 25.6 16 0 No No 19 
Partly 

Controlled 
5.26 Moderate 461 97 95 87 108 2 3 Dyspnea 1.33 68.9 2.24 69.2 53 Mixed 

Moderate 

Persistent 
32 35 PG student irregular nil 

27 39 Male 84.5 19.5 19 4 Yes No 13 
Uncontrolle

d 
3.07 Poor 390 96 94 79 94 1 4 None 1.37 63.5 3.63 58.8 78.6 Normal 

Severe 

Persistent 
51 63 farmer irregular nil 

28 61 Female 63.5 24 5 0 No No 10 
Uncontrolle

d 
3.03 Poor 412 94 93 73 102 1 5 Fatigue 3.16 75.6 2.78 83.3 63.1 Restrictive 

Severe 

Persistent 
94 127 Farmer 

LABA/LAMA/

ICS 
cataract 

29 42 Male 55.9 25.2 14 2 No No 17 
Partly 

Controlled 
5.13 Moderate 459 97 95 78 104 1 6 Dyspnea 3.48 67.2 3 67.5 68.4 Obstructive 

Moderate 

Persistent 
55 68 

weaving 

industry 
LABA/ICS nil 

30 44 Male 56.8 23.6 5 0 Yes No 10 
Uncontrolle

d 
4.4 Poor 394 94 92 75 103 2 4 Fatigue 2.75 70.3 4.14 97.7 53.9 Mixed 

Severe 

Persistent 
58 72 Farmer irregular nil 

31 59 Male 60.2 26.6 15 0 No Yes 12 
Uncontrolle

d 
4.26 Poor 373 96 94 71 93 2 3 

Leg 

Pain 
2.23 85.8 2.02 104.6 50.1 Mixed 

Severe 

Persistent 
87 115 Farmer Irregular nil 

32 45 Male 59.3 27.9 17 0 no No 22 Controlled 6.08 Good 481 94 92 86 103 0 3 
Leg 

Pain 
2.69 81.3 3.47 91.4 72.3 Obstructive Mild Asthma 58 71 Business LABA/ICS nil 

33 33 Male 44.1 20 14 3 No No 13 
Uncontrolle

d 
4.28 Poor 379 97 95 74 96 0 4 Dyspnea 2.57 65.2 3.5 55 68 Obstructive 

Severe 

Persistent 
33 33 

Govt.emplo

yee 
irregular nil 

34 32 Female 77.6 26.6 5 0 no no 24 Controlled 5.51 Good 527 94 92 75 104 1 5 
Leg 

Pain 
2.08 78.5 2.99 65.9 70.8 Obstructive Mild Asthma 30 28 Teacher LABA/ICS nil 

35 64 Male 64.8 25.2 12 4 yes No 24 Controlled 6.48 Good 482 95 94 81 100 2 5 Fatigue 1.35 76.3 2.59 56 77.8 Normal Mild Asthma 93 122 Retd. Army 
LABA/LAMA/

ICS 
nil 

36 61 Female 64.7 24 16 2 no No 24 Controlled 5.99 Good 495 96 94 79 94 2 3 None 3.09 92 2.59 85.8 72.6 Obstructive Mild Asthma 86 111 
Govt Retd 

officer 

LABA/LAMA/

ICS 
nil 

37 20 Male 73.2 19.3 16 2 No No 17 
Partly 

Controlled 
5.15 Moderate 395 96 94 75 96 2 3 None 2.06 88.8 4.21 92.1 56.1 Mixed 

Moderate 

Persistent 
3 -14 

MBBS 

student 
LABA/ICS nil 

38 54 Female 54.5 28.4 7 0 no No 15 
Uncontrolle

d 
4.15 Poor 394 96 94 77 96 1 5 None 3.08 59.7 3.11 100.9 62.6 Restrictive 

Severe 

Persistent 
70 86 Farmer Irregular nil 

39 24 Male 57.4 25.2 4 3 No No 23 Controlled 6.22 Good 535 97 96 71 91 0 6 Dyspnea 1.78 83.6 2.83 74.1 81.7 Normal Mild Asthma 9 -6 
MBBS 

student 
LABA/ICS nil 

40 38 Male 69.6 18.7 1 3 yes No 19 
Partly 

Controlled 
4.98 Moderate 421 96 94 81 101 1 4 

Leg 

Pain 
1.2 87.7 3.12 99.6 76.9 Normal 

Moderate 

Persistent 
36 34 Business LABA/ICS nil 

41 26 Female 64.4 23.3 5 4 no No 21 Controlled 5.98 Good 553 95 94 82 104 0 3 Fatigue 1.57 80.6 3.67 98.3 69.5 Obstructive Mild Asthma 11 -4 PG student LABA/ICS nil 

42 56 Female 68.4 25 10 0 No No 16 
Partly 

Controlled 
5.25 Moderate 444 97 95 76 99 0 3 

Leg 

Pain 
2.28 71.6 2.36 67.4 58.9 Mixed 

Moderate 

Persistent 
70 84 FArmer Irregular Osteoporosis 

43 35 Female 64.2 25.5 5 2 No No 23 Controlled 5.71 Good 439 95 94 79 95 1 5 
Leg 

Pain 
3.37 99.1 3.12 97.8 60.6 Restrictive Mild Asthma 27 19 

airforce 

officer 
LABA/ICS nil 

44 21 Male 62.6 23.6 4 3 No No 17 
Partly 

Controlled 
5.37 Moderate 432 94 93 82 105 0 4 

Leg 

Pain 
1.44 81.5 3.47 70.7 75.6 Normal 

Moderate 

Persistent 
-2 -25 

MBBS 

student 
Irregular nil 

45 42 Female 79.3 25 2 0 No No 11 
Uncontrolle

d 
4 Poor 407 94 92 86 112 0 5 None 3.16 94.8 4.37 66.3 79.8 Normal 

Severe 

Persistent 
39 36 Tailer Irregular nil 

46 31 Male 75.7 30.4 10 3 No No 22 Controlled 5.7 Good 530 94 92 83 112 2 4 Fatigue 2.41 88.5 2.63 85.7 73.5 Obstructive Mild Asthma 16 1 IT LABA/ICS nil 

47 26 Male 40 28.6 19 3 No No 19 
Partly 

Controlled 
5.16 Moderate 454 94 93 71 96 0 4 Fatigue 3.1 79.6 2.9 68.1 78.3 Normal 

Moderate 

Persistent 
5 -16 Engineer LABA/ICS nil 
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48 43 Female 79.8 21.2 1 2 no no 23 Controlled 6.03 Good 521 95 93 80 104 1 4 
Leg 

Pain 
1.89 69.2 2.95 84.7 76.8 Normal Mild Asthma 38 33 Teacher LABA?ICS nil 

49 19 Female 86.6 22.2 5 1 No No 20 Controlled 6.21 Good 466 97 96 70 93 1 3 None 3.13 74.8 3.51 83.5 55.2 Mixed Mild Asthma -11 -41 
BSc 

Nursing 
Irregular nil 

50 37 Male 77.3 23.7 13 4 yes No 17 
Partly 

Controlled 
5.19 Moderate 426 97 96 88 115 0 6 None 2.98 72.8 2.89 81 64.8 Restrictive 

Moderate 

Persistent 
24 11 Farmer Irregular nil 

51 45 Male 62.9 18.8 4 4 Yes No 12 
Uncontrolle

d 
3.12 Poor 346 96 95 73 97 2 5 Fatigue 1.73 62.9 3.33 70.9 55.4 Mixed 

Severe 

Persistent 
39 33 Farmer 

LABA/ICS/LA

MA 
nil 

52 64 Female 58.1 20 16 2 no No 16 
Partly 

Controlled 
4.96 Moderate 428 95 94 88 117 2 6 None 1.5 81.5 3.95 80.2 58.2 Mixed 

Moderate 

Persistent 
76 88 FArmer 

LABA/LAMA/

ICS 
nil 

53 24 Female 72.3 19.1 16 3 No No 12 
Uncontrolle

d 
4.3 Poor 395 94 93 80 104 0 5 None 3.2 90.7 3.76 82.8 80.4 Normal 

Severe 

Persistent 
-5 -34 Housewife irregular nil 

54 61 Female 58.8 20.6 2 0 No Yes 24 Controlled 5.82 Good 494 95 93 77 98 0 4 None 3.42 72 3.12 80 66.6 Obstructive Mild Asthma 68 75 Housewife 
LABA/LAMA/

ICS 
nil 

55 25 Male 68.6 28.2 17 3 No no 16 
Partly 

Controlled 
5.03 Moderate 457 96 95 80 95 1 3 Dyspnea 1.27 96.6 4.16 74.4 68.7 Obstructive 

Moderate 

Persistent 
-5 -35 Retail shop LABA/ICS nil 

56 64 Male 64.8 21.4 12 2 No No 23 Controlled 5.87 Good 471 96 95 73 94 0 6 
Leg 

Pain 
2.88 59.4 3.4 50.8 56.2 Mixed Mild Asthma 72 80 

govt 

employee 
LABA/ICS osteoporosis 

57 52 Male 77.2 20.9 18 4 No no 20 Controlled 5.95 Good 472 95 93 86 110 2 3 Fatigue 3.29 85.5 3.35 82.3 60.9 Restrictive Mild Asthma 47 42 Farmer 
LABA/LAMA/

ICS 
nil 

58 31 Male 61.1 26.6 3 3 No No 24 Controlled 6.05 Good 494 95 94 76 95 0 5 Fatigue 3.17 91.7 2.09 59.3 58.1 Mixed Mild Asthma 4 -23 
CA 

employee 
LABA/ICS nil 

59 34 Male 60.6 22.7 1 4 No No 21 Controlled 6.05 Good 478 95 93 77 97 1 3 Dyspnea 3.42 73 4.47 85.3 57.2 Mixed Mild Asthma 9 -16 Engineer LABA/ICS nil 

60 53 Male 68.8 25.3 1 0 No No 22 Controlled 5.7 Good 516 97 95 72 96 1 3 
Leg 

Pain 
2.95 73.1 2.31 91.8 72.3 Obstructive Mild Asthma 46 39 Farmer LABA/ICS nil 

61 57 Female 84.3 21.8 19 4 no Yes 11 
Uncontrolle

d 
3.96 Poor 367 94 92 71 92 1 6 Fatigue 2.22 85.4 2.58 77.5 59 Mixed 

Severe 

Persistent 
53 49 FArmer Irregular nil 

62 21 Male 65.8 18.6 11 4 Yes No 19 
Partly 

Controlled 
4.58 Moderate 430 95 94 84 112 1 4 None 1.92 80.1 2.13 79.8 72.1 Obstructive 

Moderate 

Persistent 
-20 -61 

MBBS 

student 
Irregular nil 

63 19 Male 60.8 25.4 5 1 No No 15 
Uncontrolle

d 
3.19 Poor 388 95 94 74 103 1 3 Fatigue 1.94 55 3.6 102.3 52 Mixed 

Severe 

Persistent 
-25 -69 

MBBS 

student 
Irregular nil 

64 23 Male 73.6 19.3 12 1 No No 12 
Uncontrolle

d 
3 Poor 372 95 94 70 89 0 4 None 2.87 66.6 2.56 96.6 55 Mixed 

Severe 

Persistent 
-18 -59 

Physiothera

py student 
Irregular nil 

65 59 Female 72.2 22.5 3 1 No No 12 
Uncontrolle

d 
3.16 Poor 355 96 94 73 94 0 5 Dyspnea 2.92 74.9 2.45 100.3 59.6 Mixed 

Severe 

Persistent 
53 47 Farmer 

LABA/LAMA/

ICS 
cataract 

66 21 Male 55.5 21.8 1 4 Yes No 24 Controlled 5.97 Good 468 96 95 84 107 0 3 None 1.66 61.3 2.22 94.8 70.9 Obstructive Mild Asthma -24 -69 student LABA/ICS nil 

67 46 Male 59.6 24.6 1 2 No No 18 
Partly 

Controlled 
5.05 Moderate 451 97 95 89 106 0 6 Fatigue 3.2 70.3 2.26 56 73.7 Obstructive 

Moderate 

Persistent 
25 4 Engineer LABA/ICS nil 

68 35 Female 76 22.3 8 4 No No 16 
Partly 

Controlled 
5.21 Moderate 413 94 93 88 110 1 5 Fatigue 2.84 61.6 3.46 58.2 65.5 Obstructive 

Moderate 

Persistent 
2 -31 Housewife Irregular nil 

69 43 Male 69.3 23.6 10 2 Yes No 14 
Uncontrolle

d 
3.15 Poor 408 97 95 72 88 2 5 Fatigue 2.49 71.3 3.72 79 65.6 Obstructive 

Severe 

Persistent 
17 -9 Retail shop Irregular nil 

70 61 Male 40.3 19.3 11 2 Yes No 21 Controlled 6.35 Good 476 94 93 89 114 0 6 Dyspnea 2.28 71.6 2.99 63.5 75.4 Normal Mild Asthma 52 43 Retd. Army 
LABA/LAMA/

ICS 
nil 

71 51 Male 69.8 30 12 1 Yes No 19 
Partly 

Controlled 
5.17 Moderate 452 96 95 80 101 2 3 Dyspnea 2.45 78.5 3.2 76.2 50.6 Mixed 

Moderate 

Persistent 
31 11 shopkeeper LABA/ICS nil 

72 27 Male 74.3 20.4 13 3 Yes No 16 
Partly 

Controlled 
4.87 Moderate 427 96 95 86 113 0 3 

Leg 

Pain 
1.57 74.1 3.71 71.7 61.9 Restrictive 

Moderate 

Persistent 
-18 -63 PG student LABA/ICS nil 

73 53 Male 56.6 27.6 12 0 No No 18 
Partly 

Controlled 
5.34 Moderate 422 96 94 82 98 0 5 Fatigue 1.67 80 2.04 80.2 78.7 Normal 

Moderate 

Persistent 
33 13 Business LABA/ICS nil 

74 31 Female 71.8 24.4 14 1 No no 10 
Uncontrolle

d 
4.39 Poor 385 97 95 80 109 2 3 None 1.41 78.8 2.81 91.1 71.1 Obstructive 

Severe 

Persistent 
-12 -55 Housewife Irregular nil 
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75 48 Female 83.7 24.4 2 1 no No 16 
Partly 

Controlled 
4.68 Moderate 461 95 94 71 99 1 4 Dyspnea 1.55 85.3 4.43 89.4 61.8 Restrictive 

Moderate 

Persistent 
21 -6 Housewife Irregular nil 

76 32 Female 69 25.1 19 3 no No 15 
Uncontrolle

d 
3.53 Poor 375 95 94 78 96 0 6 Fatigue 2.24 83.7 3.45 78.7 81.7 Normal 

Severe 

Persistent 
-12 -56 Housewife Irregular nil 

77 25 Male 58.7 18.4 18 0 No No 19 
Partly 

Controlled 
5.33 Moderate 439 96 94 71 92 0 4 Fatigue 2.42 82.7 2.64 95.2 77 Normal 

Moderate 

Persistent 
-27 -79 

MBBS 

intern 
LABA/ICS nil 

78 31 Male 59.8 26.9 3 4 No No 23 Controlled 6.22 Good 506 95 93 78 95 0 3 Dyspnea 1.24 100 3.3 73.7 59.3 Mixed Mild Asthma -16 -63 Engineer LABA/ICS nil 

79 40 Male 65.1 22.5 17 4 No No 21 Controlled 5.55 Good 507 95 93 78 94 2 5 
Leg 

Pain 
3.03 78.5 2.86 99.3 72.6 Obstructive Mild Asthma 1 -38 

CA 

employee 
LABA/ICS nil 

80 57 Female 68.8 27.6 8 1 no No 18 
Partly 

Controlled 
5.2 Moderate 439 97 96 77 102 1 6 Dyspnea 1.88 100 3.33 53.9 70.9 Obstructive 

Moderate 

Persistent 
34 11 Housewife 

LABA/LAMA/

ICS 
osteoporosis 

81 38 Male 65.6 23.5 10 0 Yes No 10 
Uncontrolle

d 
4.16 Poor 371 94 92 86 110 2 3 Dyspnea 3.3 79.1 2.31 102.5 64 Restrictive 

Severe 

Persistent 
-5 -48 Retail shop irregular nil 

82 33 Male 70 22.9 2 1 No No 22 Controlled 6.25 Good 492 96 95 70 91 2 3 None 3.43 74.2 2.33 86 62.8 Restrictive Mild Asthma -16 -65 architect LABA/ICS nil 

83 62 Female 63.5 20.1 19 2 No No 13 
Uncontrolle

d 
4.12 Poor 376 96 94 80 95 1 5 None 1.63 71.3 2.36 70.9 62 Restrictive 

Severe 

Persistent 
41 20 Farmer Irregular nil 

84 64 Female 58.1 20 16 2 no No 16 
Partly 

Controlled 
4.96 Moderate 428 95 94 88 117 2 6 None 1.5 81.5 3.95 80.2 58.2 Mixed 

Moderate 

Persistent 
44 24 housewife 

LABA/LAMA/

ICS 
nil 

85 41 Male 60.9 21.6 15 1 yes no 18 
Partly 

Controlled 
4.95 Moderate 403 95 94 82 108 0 4 

Leg 

Pain 
2.1 74.3 3.58 95.7 78.8 Normal 

Moderate 

Persistent 
-3 -47 shopkeeper LABA/ICS nil 

86 27 Male 74.3 20.4 13 3 Yes No 16 
Partly 

Controlled 
4.87 Moderate 427 96 95 86 113 0 3 

Leg 

Pain 
1.57 74.1 3.71 71.7 61.9 Restrictive 

Moderate 

Persistent 
-32 -91 PG student Irregular nil 

87 57 Female 84.3 21.8 19 4 no no 11 
Uncontrolle

d 
3.96 Poor 367 94 92 71 92 1 6 Fatigue 2.22 85.4 2.58 77.5 59 Mixed 

Severe 

Persistent 
27 -3 Farmer Irregular nil 

88 47 Female 62.4 26.9 16 3 No No 23 Controlled 5.99 Good 514 94 93 82 97 0 5 None 3.38 79.4 2.24 83 60.3 Restrictive Mild Asthma 6 -35 Housewife LABA/ICS nil 

89 62 Female 63.5 20.1 19 2 No No 13 
Uncontrolle

d 
4.12 Poor 376 96 94 80 95 1 5 None 1.63 71.3 2.36 70.9 62 Restrictive 

Severe 

Persistent 
35 8 FArmer Irregular nil 

90 48 Female 83.7 24.4 2 1 no No 16 
Partly 

Controlled 
4.68 Moderate 461 95 94 71 99 1 4 Dyspnea 1.55 85.3 4.43 89.4 61.8 Restrictive 

Moderate 

Persistent 
6 -36 Housewife LABA/ICS nil 

91 58 Female 80 24 1 1 no No 16 
Partly 

Controlled 
4.68 Moderate 461 95 94 71 99 1 4 Dyspnea 1.55 85.3 4.43 89.4 61.8 Restrictive 

Moderate 

Persistent 
25 -8 Housewife LABA/ICS nil 

92 38 Male 54.8 30.8 3 4 No No 22 Controlled 6.31 Good 500 95 93 80 104 1 4 None 2.83 74.9 3.45 86.7 82.1 Normal Mild Asthma -16 -70 Army LABA/ICS nil 

93 32 Male 68 20.8 16 1 No no 18 
Partly 

Controlled 
5.08 Moderate 453 97 95 81 104 2 4 

Leg 

Pain 
1.39 90 3.98 58.9 56.8 Mixed 

Moderate 

Persistent 
-29 -90 Retail shop Irregular nil 

94 55 Female 69.6 25.3 7 1 No No 20 Controlled 6.35 Good 472 94 93 71 98 1 4 Dyspnea 1.58 76.6 3.01 101.7 77.8 Normal Mild Asthma 16 -23 Housewife LABA/ICS nil 

95 24 Female 72.3 19.1 16 3 No No 12 
Uncontrolle

d 
4.3 Poor 395 94 93 80 104 0 5 None 3.2 90.7 3.76 82.8 80.4 Normal 

Severe 

Persistent 
-47 -118 student Irregular nil 

96 46 Male 70.8 26.9 8 3 No Yes 14 
Uncontrolle

d 
3.5 Poor 389 96 94 89 113 2 5 Dyspnea 1.64 91.4 3.49 90.3 66.8 Obstructive 

Severe 

Persistent 
-4 -54 shopkeeper LABA/ICS nil 

97 44 Male 56.8 23.6 5 0 Yes No 10 
Uncontrolle

d 
4.4 Poor 394 94 92 75 103 2 4 Fatigue 2.75 70.3 4.14 97.7 53.9 Mixed 

Severe 

Persistent 
-9 -62 Farmer Irregular nil 

98 54 Female 54.5 28.4 7 0 no No 15 
Uncontrolle

d 
4.15 Poor 394 96 94 77 96 1 5 None 3.08 59.7 3.11 100.9 62.6 Restrictive 

Severe 

Persistent 
10 -34 Farmer 

LABA/LAMA/

ICS 
nil 

99 46 Male 70.8 26.9 8 3 yes no 14 
Uncontrolle

d 
3.5 Poor 389 96 94 89 113 2 5 Dyspnea 1.64 91.4 3.49 90.3 66.8 Obstructive 

Severe 

Persistent 
-7 -60 shopkeeper LABA/ICS nil 

100 23 Male 73.6 19.3 12 1 No No 12 
Uncontrolle

d 
3 Poor 372 95 94 70 89 0 4 None 2.87 66.6 2.56 96.6 55 Mixed 

Severe 

Persistent 
-54 -131 student LABA/ICS nil 

 


