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Case Study Report: Adolescent Asthma Management

Introduction

Asthma is a chronic inflammatory condition of the airways that affects normal breathing. It is
characterised by variable airflow obstruction and bronchial hyper-responsiveness and is
commonly associated with symptoms such as wheezing, shortness of breath, chest tightness
and coughing (NHS, 2024; World Health Organization, 2024).

This case study focuses on adolescents attending a local GP surgery asthma clinic, where
more serious exacerbations have been linked to lifestyle-related triggers including smoking,
vaping and spending time in crowded environments such as bars and clubs. These factors
may increase exposure to chemical irritants and respiratory infections, which can worsen
airway inflammation and reduce asthma control (Global Initiative for Asthma, 2024).

A clearer understanding of respiratory structure, function and triggers may help individuals
with asthma engage more effectively with their care plans and manage their condition more
safely. This report examines the structure of the respiratory system, the processes of
mechanical respiration and gas exchange, the impact of irritants on respiratory function, the
importance of peak-flow monitoring, and evidence-based lifestyle recommendations to
support better asthma management.

Anatomy and Physiology of the Respiratory System

Structure of the Respiratory System and Mechanical Respiration

The lower respiratory tract begins at the trachea, a tube that carries air from the upper airways
to the lungs. The trachea divides into the right and left bronchi, with one bronchus entering
each lung. Inside the lungs these bronchi continue to branch into smaller airways known as
bronchioles. The bronchioles terminate in tiny air sacs called alveoli, which are the primary
site of gas exchange (Tortora and Derrickson, 2023).

The bronchial tree forms a complex branching network that conducts air from the trachea to
the alveoli. As described by Tortora and Derrickson (2023), the epithelial lining of the airways
gradually changes along this pathway. In the trachea and bronchi, the epithelium is ciliated
pseudostratified columnar epithelium containing mucus-secreting goblet cells. As the airways
divide into smaller bronchioles the epithelium becomes simpler and transitions to ciliated
simple cuboidal epithelium. At the same time the amount of cartilage decreases while the
proportion of smooth muscle increases. This structural change is important in asthma because
the smooth muscle surrounding the bronchioles becomes highly reactive to irritants such as
cigarette smoke or e-cigarette vapour, which can trigger bronchoconstriction and airway
narrowing (Tortora and Derrickson, 2023).

Mechanical respiration, also known as pulmonary ventilation, refers to the movement of air
into and out of the lungs. During inspiration the diaphragm contracts and flattens while the
external intercostal muscles lift the rib cage upwards and outwards. These actions increase
the volume of the thoracic cavity. As thoracic volume increases the pressure inside the lungs
falls below atmospheric pressure, allowing air to flow into the lungs.

During expiration the diaphragm and external intercostal muscles relax. The diaphragm
returns to its dome-shaped position and the rib cage falls. This reduces thoracic volume and



increases pressure inside the lungs, forcing air out. Under normal conditions expiration is
largely a passive process (Tortora and Derrickson, 2023).

In asthma the airways become narrowed due to inflammation, excess mucus production and
contraction of the smooth muscle within the airway walls. This increases resistance to airflow,
making it harder for air to move in and out of the lungs. As a result, breathing becomes more
difficult and symptoms such as wheezing, coughing and shortness of breath may occur (Global
Initiative for Asthma, 2024).

This increased airway resistance means that greater effort is required during breathing,
particularly during expiration when air may become partially trapped in the lungs. Air trapping
reduces effective ventilation and contributes to breathlessness. Exposure to environmental
triggers such as cigarette smoke, e-cigarette vapour, air pollution and respiratory infections
can worsen airway inflammation and increase the risk of asthma exacerbations (Global
Initiative for Asthma, 2024).

Gas Exchange in the Lungs

Gas exchange occurs in the alveoli, which are surrounded by a network of pulmonary
capillaries. The alveolar-capillary membrane is extremely thin, allowing gases to diffuse easily
across it. Oxygen from inhaled air passes from the alveoli into the blood where it binds to
haemoglobin in red blood cells and is transported to body tissues. At the same time carbon
dioxide, a waste product of cellular metabolism, diffuses from the blood into the alveoli so that
it can be removed during exhalation (Tortora and Derrickson, 2023).

In asthma narrowed airways may reduce effective ventilation and make gas exchange less
efficient during exacerbations. Effective gas exchange depends on pressure gradients
between gases in the alveoli and the blood in pulmonary capillaries. Oxygen moves from areas
of higher partial pressure in the alveoli to lower partial pressure in the blood, while carbon
dioxide diffuses in the opposite direction. When airway obstruction occurs ventilation of some
alveoli may be reduced, limiting oxygen diffusion and contributing to symptoms such as
breathlessness and fatigue (Tortora and Derrickson, 2023).

Additional factors can also influence the efficiency of gas exchange. Effective gas exchange
depends not only on diffusion across the alveolar-capillary membrane but also on adequate
ventilation and blood flow within the lungs. This relationship is commonly referred to as
ventilation-perfusion matching. When ventilation and blood flow are well balanced, oxygen
uptake and carbon dioxide removal occur efficiently. However, in asthma, airway narrowing
may reduce airflow to certain alveoli, creating ventilation-perfusion mismatch. As a result,
some areas of the lung receive less oxygen, which may contribute to fatigue, breathlessness
and reduced exercise tolerance (Tortora and Derrickson, 2023).

Pathophysiology: The Impact of Irritants

Smoking and vaping expose the respiratory system to chemical irritants that can inflame the
airway lining. These irritants trigger airway inflammation, leading to swelling of the airway walls
and narrowing of the airway lumen. In asthma this inflammatory response worsens airway
hyper-responsiveness and increases sensitivity to environmental triggers (Global Initiative for
Asthma, 2024; Sinyor and Perez, 2019).

Irritants can also stimulate contraction of the smooth muscle surrounding the bronchioles. This
bronchoconstriction further narrows the airways and increases airflow resistance. Irritation of



the airway lining may also increase mucus production, which can partially block the airways
and make breathing more difficult (Sinyor and Perez, 2019).

Cigarette smoke and e-cigarette vapour may also damage the normal protective mechanisms
of the respiratory tract. Toxic substances in smoke and aerosol can impair mucociliary
clearance, meaning that particles, allergens and pathogens remain in the airways for longer.
In adolescents who spend time in crowded environments this may increase exposure to
respiratory infections that can trigger asthma exacerbations (Global Initiative for Asthma,
2024; Right Decisions NHS Scotland, 2024).

During an asthma exacerbation airway inflammation, bronchoconstriction and mucus
production combine to reduce effective ventilation. Expiration becomes particularly difficult
because narrowed airways can trap air in the lungs. As a result, individuals may experience
wheezing, coughing, chest tightness and shortness of breath, reflecting worsening airflow
limitation and respiratory function (Global Initiative for Asthma, 2024; Sinyor and Perez, 2019).

Recording and Tracking Respiratory Function

Monitoring respiratory function is an important component of asthma management because it
helps individuals identify early deterioration and respond appropriately. One commonly used
method is peak expiratory flow (PEF) measurement, which records the maximum speed at
which a person can exhale air from the lungs. This measurement is obtained using a handheld
device called a peak flow meter and is widely recommended for individuals with asthma to
assess airway function at home (Global Initiative for Asthma, 2024).

Regular monitoring of respiratory function also plays an educational role in asthma self-
management. Adolescents who track their peak flow readings become more aware of how
their breathing changes in response to triggers such as smoke exposure, respiratory infections
or physical activity. Over time, recognising these patterns can help individuals anticipate
worsening symptoms and respond earlier. Healthcare professionals may use peak flow
records during asthma reviews to assess treatment effectiveness and determine whether
medication adjustments are required. This collaborative approach encourages adolescents to
participate actively in managing their condition and supports better long-term asthma control
(Global Initiative for Asthma, 2024; NHS, 2024).

Peak flow readings indicate how well air is moving through the airways. When the airways
become inflamed, narrowed or obstructed by mucus, airflow is reduced, and peak flow values
may fall below the individual’s normal range. These physiological changes occur because
asthma causes chronic airway inflammation, bronchial hyper-responsiveness and mucus
production that restrict airflow through the bronchi and bronchioles (Sinyor and Perez, 2019).

Regular monitoring allows individuals to identify patterns or sudden decreases in peak flow
that may indicate the beginning of an asthma exacerbation. Early detection enables individuals
to follow their asthma action plan, adjust medication if required and seek medical advice before
symptoms become severe (Global Initiative for Asthma, 2024).

In addition to peak-flow measurement healthcare professionals may assess respiratory
function using spirometry. This clinical test measures lung function and airflow, including
forced expiratory volume (FEV1), which helps clinicians evaluate asthma control and guide
treatment decisions (NHS, 2024; British Thoracic Society, National Institute for Health and
Care Excellence and Scottish Intercollegiate Guidelines Network, 2024).



For adolescents attending asthma clinics regular monitoring can support better self-
management. Tracking peak flow readings helps individuals recognise early warning signs
and identify potential triggers such as smoking, vaping or respiratory infections (Global
Initiative for Asthma, 2024).

Evidence-Based Lifestyle Recommendations

Lifestyle changes play an important role in improving asthma control and reducing the risk of
exacerbations. In adolescents, self-management is particularly important because symptoms
may worsen when medication is used inconsistently or when triggers such as smoking, vaping
and respiratory infections are ignored (Global Initiative for Asthma, 2024).

One of the most important recommendations is to avoid smoking and vaping. Tobacco smoke
and e-cigarette vapour irritate the airways and increase the risk of asthma symptoms and
attacks (Centers for Disease Control and Prevention, 2024). Adolescent asthma guidance
recommends asking young people whether they smoke or vape and supporting them to stop.
Avoiding these irritants may improve asthma control and reduce the likelihood of severe
exacerbations (Right Decisions NHS Scotland, 2024).

Another recommendation is to reduce exposure to crowded environments where respiratory
infections may spread easily. Environments such as bars or clubs may increase exposure to
respiratory viruses or poor air quality, both of which can trigger asthma symptoms. Practising
good hand hygiene and recognising personal triggers can help reduce the risk of infection-
related exacerbations (Global Initiative for Asthma, 2024).

Adherence to prescribed medication is also essential. Preventer medication taken consistently
can reduce airway inflammation and stabilise airway function. Adolescents may rely too
heavily on reliever inhalers instead of regular preventer therapy, which can lead to poorer
asthma control. A personalised asthma action plan helps individuals recognise worsening
symptoms and respond appropriately by adjusting treatment or seeking medical advice (NHS,
2024).

Regular physical activity may support overall health when asthma is well controlled. Exercise
is not a replacement for medical treatment, but moderate activity can support general fitness
and respiratory health. Education about asthma triggers, symptom recognition and correct
inhaler technique can further improve self-management and support safer long-term asthma
control.

Conclusion

Asthma is a chronic inflammatory condition that affects the airways and can significantly impair
normal breathing. Understanding the structure and function of the respiratory system explains
how airflow moves through the trachea, bronchi, bronchioles and alveoli. Mechanical
respiration moves air into and out of the lungs, while gas exchange in the alveoli allows oxygen
to enter the bloodstream and carbon dioxide to be removed from the body.

This report has shown that irritants such as smoking and vaping can increase airway
inflammation, bronchoconstriction and mucus production, which restrict airflow and worsen
respiratory symptoms. Monitoring respiratory function using tools such as peak-flow
measurements enables early detection of airway deterioration.



Evidence-based lifestyle recommendations including avoiding smoking and vaping, reducing
exposure to respiratory infections, adhering to preventer medication and following
personalised asthma action plans can improve asthma management. Together these
strategies help adolescents manage asthma more safely and maintain better long-term
respiratory health.
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