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Abstract  
The most prevalent respiratory condition, asthma is characterised by airway inflammation 
that eventually blocks the airways. Asthma cases are growing unceasingly, as seen by the 
global ongoing rise in cases and the mounting strain on the healthcare system. Breathing 
difficulties and wheezing are closely associated with asthma attacks. Asthma is brought on by 
allergies, dust, pollution, and physical activity or exercise. Although exercise may trigger 
asthma attack also known as exercise-induce asthma or exercise-induced 
bronchoconstriction, but poor engagement in exercise may deteriorate the asthma condition. 
Thus, along with taking medication to control asthma attack, participating in exercise helps in 
asthma control as well as improving quality of life of the asthma population. This review offers 
a glance analysis of the exercise recommendations made for those who have asthma. It offers 
explanations of the underlying mechanisms along with a thorough review of how exercise 
affects asthma. In addition, the analysis highlights the possible hazards that come with 
exercise for people who have asthma and looks into options of exercise regimens that can be 
helpful for this particular group of people. 
Keywords: Asthma, Asthma Attack, Asthma Control, Exercise, Exercise-Induced 
Bronchoconstriction. 
 
Introduction 
Asthma is a common chronic respiratory disease that nevertheless presents a major 
worldwide health challenge for individuals of all ages. Asthma is characterised by 
inflammation of the airways and can severely impaired breathing. Symptoms of the asthma 
are varies including shortness of breath, wheezing, counghing and tightness of chest. 
Underdiagnosis and undertreatment of asthma are common, especially in low- and middle-
income nations (WHO, 2023). 
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The prevalence of asthma is still on the rise, which emphasises how serious a public health 
issue it is. Globally, an estimated 262 million people in 2019 suffer from asthma and caused 
455 000 death (Abbafati et al, 2020; WHO, 2023). The dynamic interaction between 
environmental and genetic factors, suggesting that environmental triggers are crucial in 
initiating and intensifying asthma symptoms, even while hereditary factors also contribute to 
an individual's susceptibility. 

In Malaysia, the prevalence of asthma among children is much higher than adults which 
is around 8.9% to 13%, whereas the prevalence among adults is 6.3% (Hussein et al, 2023). 
Overall, 6.4% of the Malaysian population were formally diagnosed by a doctor to have 
asthma (NHMS, 2011). Comparing between ethnic groups, Chinese population has the least 
percentage of having asthma with only 4.0% compared to Malay, Indian and other 
Bumiputera with 7.2%, 7.6% and 7.8% respectively (NHMS, 2011). 

People with asthma have an inadequate quality of life as a result of ineffective asthma 
management. They are unable to lead normal lives, particularly when it comes to sports or 
physically demanding hobbies as the asthma symptoms further can be deteriorating and 
worsening (NHMS 2008, ACSM 2018). In the pursuit of better symptom control and 
minimizing the risk of asthma exacerbations, incorporating non-pharmacological strategies 
can also be highlighted. Embracing practices such as quitting smoking, prioritizing 
vaccinations, and actively managing weight as well as engaging in exercise not only enhances 
overall well-being but also plays a pivotal role in the comprehensive management of asthma 
(Ban et al., 2018).  

Thus, this article will be focusing on safe and effective exercise recommendations for 
asthmatic population as well as its physiology behind helps in managing the condition. 
Moreover, exercise-related risk and innovative exercise approaches also will be delved into 
and explored.  
 
Discussion 
Exercise Recommendation for asthmatic population 
Aerobic exercise takes center stage as it proves effective in enhancing cardiovascular fitness 
and functional capacity. Suitable forms of aerobic exercise for this category include walking, 
running, cycling, swimming, or water aerobics. According to ACSM (2018), asthmatic patients 
should aim for 3-4 days of exercise per week, gradually progressing to 5 days a week with 
moderate intensity. The moderate intensity should be around 40% - 59% of heart rate reserve 
(HRR) and oxygen consumption reserve (VO2R). Talk test or rating perceive exertion (RPE) 
scale can be used to monitor the difficulty of the intensity level which is within scale of 5-6 
out of 10 on Borg scale. The duration of the aerobic exercise program should be around 30-
60 minutes per day.  

Besides, the resistance training also one of the essential parts in the exercise program 
for asthmatic patients which can improve the muscle strength and endurance, prevent 
physical deconditioning, improves ability to function and promotes a good health. Based on 
the frequency, intensity, time and type (FITT) principal from ACSM (2018), the resistance 
training should be done at least 2 days per week at moderate intensity which is around 60% 
- 70% of one repetition maximum (1RM) for 8-12 repetitions. The strengthening exercise 
should be done for 2-4 sets and it is recommended to begin with small repetitions before 
progressively build up the repetitions level. The types of exercise recommended are by using 
body weight exercise or weight machines. There is a finding showed an intervention of the 
combination of strength and flexibility exercise recommended for asthmatic patients which 
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used Resistance Flexibility and Strength Training (RFST) could improve the muscle activation 
and neuromuscular adaptation which involved with respiration ability, that enable the 
patients to breathe efficiently (Olenich et al., 2018). 

Another part that also important in improving the activity daily livings (ADLs) of 
asthmatic patients is flexibility exercise, which can be performed daily or 2-3 days per week. 
It is best to hold for 10-30 seconds for static stretching, and 2-4 repetitions for each exercise 
(ACSM, 2018). The goal in practicing the flexibility exercise is to improve balance and increase 
the range of motion. Commonly stretching can be performed as a cool down session after the 
aerobic and resistance exercise. There is a study that found RFST helps in stretching of tissues 
which had anti-inflammatory effects (Olenich et al., 2018). The summary of exercise 
recommendation from ACSM (2018) are as in Table 1.0 below. 

 
Table 1.0  
Exercise recommendation for asthmatic patients. 

 Aerobic Resistance Flexibility 

Frequency Should be performed 3 
to 5 days per week 

Should be performed 2 
to 3 nonconsecutive days 
per week 

Should be performed 
more than 2 to 3 days 
per weeks with daily 
being more 
recommended. It is 
preferably performed 
during cool down period 

Intensity Always start with 
moderate intensity 
which is 40% - 59% of 
HRR or VO2R. After 
period of one month 
and patient well 
tolerated with exercise, 
progress the intensity 
to 60%-70% of HRR or 
VO2R which is vigorous. 

Begin at 60% - 70% of 
1RM for beginner and 
≥80% of 1RM for 
experienced 
populations. 

Stretch to the point of 
experiencing tightness 
or slight discomfort. 

Time Progressively increase 
to at least 30 to 40 
minutes per day. 

2-4 sets of 8-12 
repetitions focusing on 
major muscle groups for 
strength. For endurance, 
use <50% of 1RM. 

10 to 30 seconds hold for 
static stretching with 2 
to 4 repetitions of each 
exercise 

Type Exercise that use large 
muscle groups such as 
cycling, swimming and 
running. 

Variety of body weight 
exercise, free weight to 
machine weight 
exercises. 

Perform static, dynamic 
and/or Proprioceptive 
Neuromuscular 
Facilitation (PNF) 
stretching. 

 
Despite of recommendation from the ACSM, it is proven that exercise can improve 

asthma control in adults. Dogra et al (2011) in their study conclude that adults with partially 
managed asthma who were interested in exercising saw improvements in their quality of life 
and asthma control after a 12-week supervised exercise programme. Furthermore, significant 
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gains in aerobic fitness and perceived asthma control were obtained with supervised exercise 
followed by a self-administered exercise phase, which maintained the improved asthma 
control levels. 

Moreover, a randomized controlled trial from Jaakkola et al (2019) proved that 24-
weeks individualized aerobic exercise ameliorate the condition of adult asthmatic patients in 
term of asthma control. The aerobic exercise was done at least three times per week with the 
duration of 30 minutes and more. Besides, muscle training as well as stretching also was 
included in the 24-weeks exercise program. Muscle training was done two times per week 
with stretching exercise was performed before and after the training.  
 
Mechanism of Exercise in Improving Asthmatic Patient 
An increased maximum oxygen consumption indicates that cardiopulmonary fitness is 
improved by aerobic training. As the cardiopulmonary fitness boosting, asthmatics might 
manage daily life with less effort if their oxygen uptake capacity were enhanced and their 
threshold for being dyspneic was raised. By doing exercise, the effort-benefit ratio would 
increase, and more breathing room would be left (Heikkinen et al., 2012). 

Furthermore, exercise training appears to lower inflammation and airway 
responsiveness in mice, according to animal models. A 12-week aerobic exercise programme 
decreased bronchioles responsiveness (BHR), the proinflammatory cytokines interleukin-6 
(IL-6) and monocyte chemoattractant-1 (MCP-1), as well as the fractional exhaled nitric oxide 
(FeNO) and sputum eosonophils in asthmatic patients with higher levels of inflammation. It is 
possible that aerobic exercise lessens airway inflammation because of the drop in FeNO 
(Jaakkola et al., 2019; Moraes-Ferreira at al., 2022). 

Another potential mechanism proposed by Freeman et al (2020) include modifications 
to the glucocorticoid receptor's redox state. The function of the receptor can be impacted by 
increased oxidation. Children who have asthma tend to have greater levels of oxidative stress, 
which is linked to the development of asthma. It has been demonstrated that an 8-week 
exercise regimen lowers these stress levels, boosts antioxidant activity, and enhances lung 
function in kids with asthma. Exercise's effect on reactive oxygen species in healthy 
individuals has been studied, but its effects on adults with asthma have not yet been 
investigated. Interestingly to note that results in adolescents do not support the participation 
of the glucocorticoid receptor (Freeman et al., 2020). 

 
Limitations and Associated Risk of Exercise 
Prescription of exercise should be made on the basis of guidelines that is suitable for 
asthmatic patients incorporated with the careful guidance in introducing the exercises or 
physical activities. Some limitations and associated risk of exercise that can induces asthma is 
exercise-induced bronchoconstriction (EIB) or exercise-induced asthma (EIA) phenomenon 
that can cause airway narrowing which can be occur during or after the exercise (Del Giacco 
et al., 2015). Some study explained that children and adolescents are more susceptible to be 
affected than adults (Van Leeuwen et al., 2013). 

According to ACSM (2018), the EIB is more likely to occur not only in asthmatic patients, 
those who are without diagnosis of asthmatic symptoms also may experience the EIB. Some 
elite athletes also may get the EIB which can be worsened by the presence of series of 
environmental factors such as air pollution, surrounded with dry or cold air, allergens and 
chlorine in swimming pool areas that can limit their participation to any sport activities. This 
happened when these athletes constantly exposed to the environmental agents that could 
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further worsened their symptoms due to their heavily increased ventilation during their daily 
repeated training routine and competition (Moreira et al., 2011).  

In order to prevent the EIB, pharmacological approach need to be administered by using 
a short-acting bronchodilator before or after the exercise. For those who are experienced 
asthma exacerbation, they are advised to not doing any exercise until their symptoms are well 
controlled (ACSM, 2018). There is a limitation to exercise in a cold environments or exercise 
in the surrounding that openly exposed to airborne allergen or air pollution in order to avoid 
from getting EIB. Other than that, high intensity of exercise and prolong exercise session 
duration also can induce bronchoconstriction in susceptible individuals. This is supported by 
van Leeuwen et al (2013) that at least 5-8 minutes continuous high intensity exercise can 
provoke the EIB response which usually can be observed after heavy exercise in 2-10 minutes.  
 
Supporting Exercise Approaches 
According to Thomas and Bruton (2014), there is a special technique suggested in improvising 
breathing retraining technique and their mechanism through a breathing exercise program 
especially for asthmatic patients. In order to achieve the effectiveness of the breathing 
exercises for asthma, this exercise is divided into three types with different goals that aimed 
in manipulating the pattern of breathing (breathing retraining), improve the strength and 
endurance of the respiratory muscles (respiratory muscle training) and also increase the 
flexibility of the thoracic cage and improving posture (musculoskeletal training). The rationale 
for introducing this exercise is based on the presumption that asthmatic people have a 
dysfunctional and abnormal breathing patterns. However, the evidence behind that was not 
reliable when compared breathing patterns in non-asthmatic with asthmatic people. People 
with asthma usually do have end-tidal carbon dioxide tension and average lower arterial 
which indicating a tendency to over-breathe or hyperventilate (Thomas and Bruton, 2014).  
Other than that, high intensity interval training (HIIT) is one of the trending exercise option 
for asthmatic populations. According to recent studies by da Silva et al (2022), 12 weeks HIIT 
program was succesfully improving dyspnea level, physical activity level and reduce lower 
limb fatigue in moderate-to-severe asthma patient.  The exercise training was done twice a 
week with every session last fo 40 minutes. The HIIT protocol was done using cycle ergometer 
with the exercise bout of 80% maximal exercise intensity (Wmax) to 140% Wmax. The 
increment was done fortnightly. Each HIIT session was made up of 30 seconds exercise bout 
of 80% to 140% maximal exercise intensity and interspersed with 30 seconds of active 
recovery at 40% of Wmax. Despite that, the evidence of HIIT protocol specifically for 
asthmatic population is still not conclusive. As HIIT can possibly cause distress to asthmatic 
patients, additional research is needed to develop a safe and effective HIIT prescription for 
the management of asthma (Kahwash & Nyenhuis, 2022) 
 
Conclusion 
Exercise is important to be practiced as it can helps to improve lungs capacity, 
cardiorespiratory fitness and reduce physical deconditioning effectively. Some of the exercise 
has been proved their efficacy in reducing incidence of exacerbations and delay the risk of 
developing other chronic diseases which is can be beneficial for the improvement of quality 
of life and long-term health. However, some of the exercise may not recommended to be 
practiced due to certain limitation to the lung that might worsened and provoked the asthma 
symptoms. It is important to focus on light to moderate intensity of exercise, warm-up before 
and cold down after the exercise, identify and alert with any exercise-induced asthma 
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triggers, make sure use premedication properly before start the exercise and always seek for 
advice and help from health care provider in order to provide the confidence to exercise and 
lead a good quality of life. 
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