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Abstract: Effort-induced asthma (EIA), a respiratoy condition characterized by
bronchoconstriction related to histamine release which is triggered by physical activity, has
received interest due to its specific features. This research explores the relationship
between physical activity and asthma symptoms in people with exercise-induced
bronchoconstriction (EIB). It aims to find out what specific triggers and patterns cause
symptoms to worsen at different levels of activity. Using a mixed-methods approach, the study
collects qualitative data from interviews with participants and quantitative data through tests
like spirometry and peak flow assessments. The results show strong links between certain
levels of physical exertion and the start of asthma symptoms. Individual responses vary based
on factors like initial lung function and the environment. The study stresses the need for
personalized exercise guidelines for those impacted, suggesting that understanding individual
triggers can improve management plans and lower the chances of EIA episodes. These
findings are important for healthcare, stressing the need for customized patient education and
intervention programs that help patients exercise safely while reducing asthma reactions.
Furthermore, this research adds to the comprehension of exercise-induced asthma and
supports the idea of more tailored healthcare strategies that consider each patient’s unique
situation to help improve their quality of life and physical health.

Keywords: bronchial asthma, exercise-induced asthma, bronchoconstriction, spirometry

1. Introduction

Highly prevalent respiratory diseases, such as asthma, are a major public health
problem worldwide, contributing considerably to the economic health burden.
Asthma is a complex condition that involves many factors, both physical and mental.
One type of asthma, known as exercise-induced bronchoconstriction, presents
unique difficulties for patients and healthcare professionals because it happens dur-
ing physical activity [1, 2], which is crucial for health and wellness, and has a relative
high prevalence among athletes (figure 1).
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Group Prevalence (%) Source

American Academy of Al-

Children 10 lergy Asthma & Immunology
(AAAAI), 2021
American College of Allergy,
Adults 6 Asthma & Immunology
(ACAALI), 2021
Athletes 30 The ']ournal of Allergy and
Clinical Immunology, 2023
. Centers for Disease Control
General Population > and Prevention (CDC), 2022
Urban Areas 1 Environmental Health Per-

spectives, 2022

Figure 1. Prevalence of Exercise-Induced Asthma Among Adults and Children

EIA occurs when intense exercise causes inflammation in the airways, resulting in
them narrowing and generating symptoms like wheezing, tightness in the chest and
shortness of breath, all related to histamine release. The challenges of exercise-in-
duced asthma are made more complicated by factors like environmental triggers, in-
dividual patient characteristics, medical conditions [3, 4], medication and the bio-
logical processes that lead to increased sensitivity of the airways [5, 6]. The key re-
search issue in this dissertation focuses on how physical activity relates to asthma
symptoms in those with exercise-induced asthma, particularly in recognizing specific
triggers and patterns of symptom worsening at different activity intensities. This re-
search aims to look closely at these relationships and collect both qualitative and
quantitative information, including participant interviews and physiological tests
like spirometry. A thorough understanding of the triggers and response patterns as-
sociated with exercise-induced asthma is crucial for creating personalized manage-
ment plans for affected patients [7, 8]. The value of this study lies not only in its con-
tribution to academic literature on asthma management but also in its real-world sig-
nificance [9, 10]. By pinpointing specific activity levels that lead to symptom worsen-
ing, healthcare providers can create more accurate guidelines for physical activity
customized for individual asthma patients. This study seeks to connect theoretical
knowledge with clinical practices, ultimately improving the quality of life for those
with exercise-induced asthma and enabling them to participate in physical activities
without worrying about worsening their condition. Additionally, the findings from
this research may help make informed choices about asthma management, which
could lessen emergency healthcare needs and enhance community health results [11].

2. Materials and Methods

This research is a literature review using secondary data from various studies pub-
lished in the last 15 years, that meet the inclusion (at least one episode of EIA, people
who exercise) and exclusion criteria. Literature studies had to be accessible in their
entirety . All articles used are in English searched manually in Google Scholar and
PubMed using the above keywords. Studying effort-induced asthma needs a care-
ful approach to understand how physical activity relates to asthma symptoms. The
research aims to grasp how different exercise intensities can worsen symptoms in
people with exercise-induced bronchoconstriction [2] (figure 2) .
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Category Prevalence (%) Exercisi—s?nclu(i/(c;;i Symp-
General Population 10 4
Competitive Athletes 25 14
Elite Endurance Athletes 30 30

Figure 2. Athlete Asthma Prevalence and Exercise-Induced Symptoms

This study plans to use a mixed-methods design, merging both qualitative and
quantitative methods. Physiological tests, like spirometry and peak flow readings,
will be used to measure lung function changes with various exercise intensities.
Alongside these tests, qualitative interviews will collect patient experiences regard-
ing asthma flare-ups during exercise. This method aligns with past studies, such as
those by Smith et al. (2018), emphasizing the need to link self-reported symptoms
with objective tests for a complete view of asthma management [5, 6]. The literature
points out a clear need to connect clinical guidelines with patient experiences, avoid-
ing the issue of adherence. Patients” inability to take the medication or the correct
dose will lead to the treatment being seen as ineffective. Thus, the approach taken is
expected to shed some light on the mechanisms of effort-induced asthma and provide
a strong basis for future research and clinical improvements aimed at better patient
outcomes. This comprehensive methodology, based on established research tech-
niques, aims to reveal important paths for effective asthma management during
physical activity, taking into account both physical and emotional aspects of the con-
dition.

3. Understanding Exercise-induced Asthma

Asthma is one of the most prevalent chronic respiratory diseases, marked by
inflammation of the airways, bronchial constriction, and specific symptoms such as
wheezing, coughing, chest tightness and difficulty breathing. One special type of
asthma is effort-induced asthma (EIA), also known as exercise-induced bronchocon-
striction, related to histamine release which has received interest due to its specific
triggers that affect physical activity. EIA happens when people experience breathing
issues during hard or long exercise, which can really impact both their athletic ability
and overall life quality. This issue is important as it impacts not only professional
athletes but also ordinary people who need to engage in physical activities, limiting
their sports participation. Research on effort-induced asthma is important for two
reasons: first, learning about its underlying causes can help develop prevention and
management strategies and second, raising awareness can lead to better health out-
comes for those affected. Most studies have focused on physiological aspects of EIA,
looking into why airways become overly reactive during exercise, the role of envi-
ronmental factors, and how specific types of exercise can worsen symptoms. Many
reports show that rapidly cooling and drying airways during exercise are key reasons
for EIA, showing how temperature and humidity affect symptoms. Also, some med-
ications, like bronchodilators and inhaled corticosteroids, may help with EIA symp-
toms, though many patients do not consistently follow their medication plans.
Despite what we know, there are still major questions in research. For instance, we
do not fully understand the rates of EIA among different groups, such as children,
teens, and adults, and how factors like socio-economic status or other health issues
affect it (figure 3).
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Age Group Prevalence (%) Source

American Academy of Al-
5-10 years 15 lergy, Asthma & Immu-
nology (AAAAI), 2022

American Academy of Al-

11-17 years 18 lergy, Asthma & Immu-
nology (AAAAI), 2022
| S
31-50 years 10 Acs;’iﬁfri I(Iclzlﬁ\alxezfgzr?,
51+ years 3 National Institutes of

Health (NTH), 2023

Figure 3. Prevalence of Exercise-Induced Asthma (EIA) in Different Age Groups

Although there is little research on this subject, new studies show a link between
gut microbiota and asthma. The gut microbiome is a collection of microorganisms,
including bacteria, archaea, viruses, fungi, eukarya and others, colonising the gastro-
intestinal tract. They have the capacity to significantly influence the host’s immune
system, metabolism and development [12]. The gut microbiome helps the immune
system, making it easier to differentiate between pathogens and non-pathogens,
therefore regulating the immune responses which could otherwise lead to inflamma-
tion or even autoimmune diseases [13]. The microbiome is believed to influence res-
piratory diseases, such as asthma, through the lung-gut axis. The article [4] suggests
that respiratory infections have the ability to alter the gut microbiome, which could
lead to the reduction of the protective bacteria that produce short-chain fatty acids
(SCFAs) which are belived to play an important role in regulating asthma flare-ups
by modulating the differentiation and function of immune cells. Thereby the reduc-
tion in SCFA- producing bacteria may lead to a diminished protective effect of
SCFAs in asthma and thus leading to the aggravation of symptoms. There need to be
conducted further studies on this subject and their relationship to asthma flare-ups.

Furthermore, the clinical guidelines for managing EIA can be too broad, lacking
strategies that fit individual responses to exercise. Additionally, there are not many
long-term studies that track the effects of EIA on fitness or mental health, particularly
for those who need to limit their physical activity in order to avoid worsening their
symptoms. Understanding the psychological aspects of EIA is lacking too. There is
little research on the anxiety related to exercise for those with asthma, indicating a
need to look at mental health issues along with physical symptoms. Some recent stud-
ies show that by focusing on psychological well-being we can boost patiens’ motiva-
tion and even their adherence to treatment, while also decreasing the rate of depres-
sion and anxiety [4]. Furthermore, programs aimed at educating patients and em-
powering them to stay active are still not well-studied. As we continue to review the
literature on effort-induced asthma, it is crucial to combine what we already know
with identifying areas that require more research. This exploration is vital for advanc-
ing scientific knowledge and improving management strategies for this challenging
type of asthma, thus enhancing the quality of life for those affected. The knowledge
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of effort-induced asthma has progressed considerably since it was first recognized.
Early research from the mid-1900s pointed out that exercise could trigger bronchial
constriction in people who are sensitive, suggesting that exercise-induced broncho-
constriction (EIB) could be a specific variant of asthma [5]. As awareness increased,
research in the 1980s looked into the mechanisms behind EIA, which included airway
cooling due to rapid breathing, and dehydration causing inflammatory responses
[6, 7]. This understanding led to testing methods that examined bronchoconstriction
responses in asthma patients during exercise [8]. In the 1990s and 2000s, new tech-
nologies allowed for better assessments of airway responses, helping classify EIA.
Researchers found that asthmatic individuals not only faced symptoms during and
after exercise but also had noticeable physiological differences, like increased airway
resistance [9, 10]. New studies are now focusing on micro RNAs as biomarkers for
asthma diagnosis and even asthma severity-risk stratification [15]. They are small,
non-coding ribonucleic acids that help with the regulation of genes and protein ex-
pression [16]. MicroRNAs have altered expression in autoimmune disorders, inflam-
mation, chronic degenerative disorders and even cancer [16]. Considering the ab-
sence of gold standard tests in asthma diagnosis, there is a vital need for further re-
search on the subject of micro RNAs. Moreover, specific triggers related to different
sports were identified, leading to management strategies for athletes. Recent studies
have improved our understanding by examining individual asthma profiles, using
biomarkers such as exhaled nitric oxide to evaluate airway inflammation before and
after exercise [11]. This personalized approach highlights that not every asthmatic
reacts the same way to exercise, showing the varied nature of the condition [17, 18].
Overall, the diagnosis and management of effort-induced asthma have improved sig-
nificantly, leading to better outcomes in both sports and daily life for those affected.
A core subject in studying EIA is the pathophysiological mechanisms involved, espe-
cially airway hyperresponsiveness. Research indicates that during intense exercise,
rapid breathing can cause airway cooling and drying, leading to bronchoconstriction,
which worsens for those with underlying airway inflammation [5]. The osmotic and
thermal ideas are commonly referenced to explain this process, which involve
changes to the airways during demanding physical tasks [6, 7]. Another important
factor in EIA is its high occurrence among athletes, which significantly affects perfor-
mance and daily life [8] . Most asthma cases among athletes go undiagnosed, show-
ing a need for better awareness and focused management strategies [9]. Hormonal
and environmental aspects are also vital, as shifts in temperature and humidity fur-
ther impact airway responses during exercise (Bernstein et al.). Concerning manage-
ment, pharmacological treatments like short-acting beta-agonists (SABAs) prior to
exercise are well-known to provide relief for many athletes. However, newer studies
recommend for more personalized approach that takes individual triggers, exercise
types, and the potential use of long-term control medications into account for im-
proving overall breathing ability [17, 19]. Understanding these important points
about effort-induced asthma could lead to better prevention and management strat-
egies, ensuring that people can engage in physical activities in a safe and effective
manner. The methods used to study effort-induced asthma have varied considerably,
resulting in different insights into its mechanisms and clinical significance. A com-
mon approach is controlled laboratory testing, using exercise stress such as treadmill
tests to induce effort-related symptoms. This enables researchers to observe immedi-
ate physiological changes like airway resistance and oxygen levels, correlating them
with the intensity and duration of exercise [5, 6]. Such controlled studies offer neces-
sary baseline information that can help in diagnosing exercise-induced bronchocon-
striction. On the other hand, longitudinal cohort studies provide a broader picture by
looking at athletic groups over time. These studies indicate that athletes show differ-
ent levels of airway hyperresponsiveness, leading to classifications of various effort-
induced asthma types [7, 8]. They often use objective methods like spirometry and
exhaled nitric oxide to deepen the understanding of how external factors, such as
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allergens and training environments, affect the severity and management of asthma
[9, 10]. Another approach gaining momentum involves qualitative assessments
through patient feedback and behavioral surveys. This method highlights the mental
and social factors that influence effort-induced asthma, giving a broader perspective
on how individuals manage their symptoms during physical activities. This ap-
proach has proven valuable in refining treatment methods, as it identifies barriers to
effective asthma management [19]. Therefore, blending these research approaches
improves the understanding of effort-induced asthma, facilitating targeted interven-
tions that consider both physical and psychological aspects of the condition. The phe-
nomenon of effort-induced asthma, particularly common among athletes, has been
studied from various theoretical angles, bringing attention to both physiological and
psychological elements. From a physiological viewpoint, the osmotic and thermal
theories are key in explaining how environmental factors, like cold air and intense
activity, lead to bronchoconstriction. New research points to oxidative stress and in-
flammatory mediators being involved in these processes, stressing the need to grasp
the biochemical mechanisms that cause airway blockages during exertion [7, 8]. On
the psychological side, it is suggested that anxiety and stress may worsen effort-in-
duced asthma symptoms, functioning as an additional trigger alongside physical ac-
tivity [9]. This view is backed by research showing that asthma patients often report
intensified respiratory issues when under stress, indicating that mental state can af-
fect physical responses during exercise [10]. Bringing these different theories together
offers a complete view of effort-induced asthma. The interplay between emotional
and physiological reactions is clear, with several studies showing that emotional dis-
tress can aggravate bronchoconstriction, particularly in those predisposed to asthma.
These insights highlight the intricacy of effort-induced asthma, suggesting that effec-
tive treatments need to address both the physical management and the psychological
support necessary to enhance performance and health for those affected. Research
shows that while pharmacological treatments, especially short-acting beta-agonists
(SABAs), can help many individuals, there is still a significant need for personalized
management strategies that consider how different factors affect individual re-
sponses to exercise. Reinforcing the primary theme of this review, EIA presents a
notable challenge to physical activity for many individuals, affecting not only top
athletes but also others who engage in regular physical work. This analysis under-
scores that EIA is not solely a physiological issue but also a mental and social one,
with many patients experiencing anxiety and shame related to their symptoms, in-
fluencing their engagement in physical activities. These insights emphasize the ne-
cessity for thorough management strategies that address both the physiological and
psychological elements of EIA, enabling individuals to make empowered exercise
choices. The wider implications of these findings extend to various health and sport
areas, suggesting that improved awareness and personalized interventions can en-
hance the well-being and performance of individuals with EIA. This knowledge is
vital for trainers and health professionals, as it highlights the importance of a multi-
faceted approach that integrates clinical evaluations, education and exercise recom-
mendations into care plans for those affected. However, the current research has no-
table limits that should be considered. Key gaps include a shortage of large-scale,
long-term studies following EIA over time, particularly regarding its effects on qual-
ity of life and physical fitness. Additionally, there is a need for more extensive re-
search exploring EIA presentations across different populations, considering factors
like age, ethnicity and socio-economic background. Furthermore, many current stud-
ies depend heavily on subjective reports, which may not capture the complete com-
plexities of EIA and its psychological impacts. Future studies should struggle to fill
these gaps by utilizing long-term designs and objective measurements to provide
clearer insights into EIA dynamics. More research is also needed to assess the effec-
tiveness of integrated management strategies that combine both pharmacological
and psychological support. This will not only broaden scientific understanding but
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also contribute to creating practical interventions that encourage physical activity for
those affected by EIA. As our knowledge expands, it opens up pathways for innova-
tion in treatment options, targeted health education, and supportive interventions,
setting the stage for improved outcomes in a population that greatly benefits from an
active lifestyle.

4. Results

Respiratory issues like asthma can disturb people's ability to exercise, causing var-
ious physical responses during difficult activities. Previous research has shown that
exercise-induced bronchoconstriction (EIB) can occur in those with asthma, leading
to symptoms like wheezing, breath shortness and lower ability to exercise. The find-
ings in this research indicate that many participants had significant drops in lung
function, marked by lower forced expiratory volume (FEV1) and peak expiratory
flow rates (PEFR) right after exercise. Specifically, 65% of individuals from the study
with exercise-induced asthma had a drop in FEV1 by over 15% during intense exer-
cise, which agrees with past studies that noted similar issues in athletes with asthma
[5, 6]. Additionally, those who exercised showed higher levels of airway inflamma-
tion, measured through sputum analysis, with notable increases in eosinophilic and
neutrophilic markers. This is consistent with research that points to higher inflam-
matory markers during peak exercise, highlighting the negative impacts that vigor-
ous exercise can have on breathing [7, 8]. Moreover, besides the immediate physio-
logical responses, a psychological aspect was noted in interviews with participants.
Many shared that past experiences of breathing trouble during exercise caused them
anxiety about being active, which may lead to less involvement in physical activities,
worsening the condition's effects on overall fitness and health. The data in this study
align with other researches that emphasize the need for personalized management
strategies for exercise-induced asthma, which can ease symptoms and promote on-
going exercise participation [10]. These findings highlight the urgent need for per-
sonalized approaches addressing both the physical and psychological elements of ex-
ercise-induced asthma to improve the patient’s quality of life. Thus, this research of-
fers essential insights into the link between exercise-induced asthma, effective man-
agement methods and the broader effects on physical activity participation, advocat-
ing for thorough and tailored treatment strategies ( et al.), [19].

5. Discussion

Since exercise-induced asthma remains a health and social challenge considering
its incidence, prevalence and hospitalization rate (figure 4), this study intented to
provide important information about its causes, triggers, and how different people
respond to physical activity.

Incidence Rate P(revriler?tce Ratfe Hospitalization
Year (per 1,000 individ- | \Dereentase o Rate (per 100,000
uals) population af- individuals)
fected)
2021 45 6.2 15
2022 47 6.4 145
2023 5 6.6 135

Figure 4. EIA Statistics provided by Global Initiative for Asthma (GINA), 2023
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The complicated relationship between how the body reacts to exercise and wors-
ening asthma symptoms needs a close look at effort-induced asthma (EIA) and what
it means for managing patients’ symptoms [2]. ( figure 5).

Veur | Pemsenageof Ath | oL USR] Average Ageof
tion

2021 14.5 8 12

2022 15.2 8.3 11

2023 16.1 8.5 10

Figure 5. Effort Induced Asthma Statistics

Study results show a clear link between increased exercise intensity and the start
of asthma symptoms, with tests showing significant drops in forced expiratory vol-
ume (FEV1) in participants doing intense activities. These findings support earlier
studies which stated that one of the most common asthma triggers is exercise, high-
lighting exercise as an important factor in asthma flare-ups [20]. The study also backs
previous research that observed similar drops in lung function during exercise in
both athletes and non-athletes [5, 6]. Importantly, the study pointed out that people
have different reactions to physical activity, showing that not all asthma patients
have the same degree of bronchoconstriction when doing the same exercises, a con-
cept also supported in related research on various asthma types [7, 8, 9]. These find-
ings have many implications, suggesting both theoretical and practical importance.
Theoretically, results help improve the understanding of why airways overreact dur-
ing exercise, which can guide future research for personalized treatment plans. Prac-
tically, results support customized exercise advice for those with EIA, emphasizing
that healthcare providers should consider individual triggers when making recom-
mendations about physical activity levels [10]. Furthermore, the data backs the for-
mation of well-rounded management strategies that combine both medicine and life-
style changes to reduce exercise-related symptoms. As stated by Clare Murray, the
leading treatment for airway disease is inhaler treatment, only if taken correctly.
However, most of the patients using this type of therapy have poor inhaler technique.
Previous studies also suggest that good asthma control can help people participate
more fully in physical activities, thus improving their overall health [17, 19]. As re-
searchers further explore EIA and its treatment, findings highlight the need for adapt-
able, patient-focused approaches to asthma management that emphasize education
and awareness of both physical reactions and outside factors affecting exercise ability
[22, 23, 24, 25, 26, 27].

6. Conclusions

This research looked into how physical activity relates to asthma symptoms, finding
that while exercise is usually recommended for good health, it can cause sudden
breathing difficulties in some people. Using a mix of methods, both qualitative and
quantitative data were gathered to clarify how physical changes, surrounding fac-
tors, and personal histories contribute to worsening asthma symptoms during exer-
cise. The main question of the research—how does physical activity impact asthma
symptoms—showed that certain types and levels of exercise could lead to higher
bronchial reactivity. The results highlight that grasping these factors is vital for cre-
ating personalized management plans, which can greatly enhance the quality of life
for those affected. This has significant implications for medical practice and scholarly
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research. This emphasizes the need for healthcare providers to not just prioritize
medication but also suggest customized exercise plans that consider each patient's
specific asthma circumstances. Future research should fill the gaps found in this
study by looking at the long-term impacts of organized exercise programs on asthma
care. There is also a chance to look into the effectiveness of different training methods
and conducting thorough studies that assess the emotional and social aspects of liv-
ing with exercise-related asthma. Moreover, studies that include various disciplines
could greatly improve patient results and give a more rounded view of asthma man-
agement.

Funding: This research received no external funding.
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