B 4 Prifysgol Cymru
2 Nl Y Drindod Dewi Sant

N University of Wales
Trinity Saint David

BSc Health and Social Care

Module name:

Module Code:

Assignment Title:

Student Name:

Student Number:

Lecturer:

Introduction to Physiology

BMHP5023

Written Assignment (Case Study Report)
A S M Saifuzzaman

2422741

Dr. Soban Sadiq

Submission deadline: 9th April 2026



Case Study Report: Asthma Management in Adolescents

1. Introduction

Asthma is a chronic inflammatory disorder of the airways, characterized by variable
airflow obstruction, bronchial hyperresponsiveness, and recurrent symptoms including
wheezing, dyspnea, chest tightness, and coughing. It ranks among the most common
chronic respiratory diseases worldwide and poses a notable public health challenge in
the United Kingdom. Data from the British Lung Foundation (2017) indicate that
millions in the UK live with asthma, which contributes substantially to healthcare

resource use and economic Ccosts.

This report draws on a case study of a practice nurse providing care within a general
practice asthma clinic focused on adolescent patients. The case underscores a rising
pattern of symptom deterioration among young individuals, linked to lifestyle factors
such as tobacco use, vaping, and increased time spent in crowded social settings like
bars and clubs. These behaviors are particularly concerning due to their association

with disease progression and elevated frequency of asthma exacerbations.

This report aims to offer a comprehensive .\

Normal

. air sacs

analysis of the respiratory system and its

functions, with a particular focus on the

pathophysiology of asthma. It will
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examine the anatomy of the respiratory
tract, the biomechanics of respiration,
and the mechanisms underlying gas

exchange. Additionally, the report will

evaluate how exposure to irritants

Figure -1 : Lungs Disease

contributes to airway inflammation and
consequent deterioration of respiratory function. The role of respiratory monitoring,
especially through peak flow measurements, will also be discussed. The report

concludes by presenting evidence-based recommendations intended to support better
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asthma management through targeted lifestyle adjustments and health promotion

interventions.

Asthma is affected by multiple risk factors, including genetic susceptibility,
environmental exposures, and behavioural components. Environmental influences
such as air pollutants, allergens, and respiratory infections may precipitate or
exacerbate symptoms. Among behavioural risks, tobacco smoking and vaping exhibit
strong correlations with poor asthma control and increased frequency of exacerbations
(Thomson et al., 2004). Adolescents, in particular, represent a vulnerable group due
to tendencies toward risk-taking and inconsistent adherence to prescribed treatments.
Consequently, enhancing patient education and fostering engagement are critical

strategies to improve long-term health outcomes.

2. Structure of the Respiratory System and Mechanical Respiration

The respiratory system constitutes a
network of organs and structures that

collectively enable gas exchange
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dioxide, a by product of metabolism.

Figure -2 : Respiratory System

Air enters the respiratory tract via the nasal cavity, where it undergoes filtration,
warming, and humidification. Subsequently, it traverses the pharynx and larynx before
reaching the trachea, a tube reinforced with cartilaginous rings that provide both
rigidity and flexibility. The trachea bifurcates into two primary bronchi, each directing
air into a respective lung. Inside the lungs, these bronchi further subdivide into
progressively smaller bronchioles, culminating in a complex arborization that ends at

numerous alveolar units.
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Alveoli are microscopic sacs characterized by thin walls that facilitate effective gas
exchange. They are enveloped by extensive capillary networks, ensuring a close
interface between inhaled air and the blood. This morphological arrangement
significantly increases the surface area available for gas diffusion, a feature critical to

sustaining appropriate oxygenation levels throughout the body.
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Figure -3 : Mechanical Respiration

muscles.  During inhalation, the

diaphragm contracts and flattens, while

the external intercostal muscles contract
to elevate the rib cage. These actions increase the thoracic cavity volume and reduce

intrathoracic pressure, resulting in the inflow of air into the lungs.

In the course of exhalation, the diaphragm relaxes, resuming its dome-shaped form,
and the intercostal muscles also relax, leading to a decrease in thoracic cavity volume.
Consequently, intrathoracic pressure rises, expelling air from the lungs. In individuals
affected by asthma, this process is hindered due to airway constriction and heightened

resistance to airflow.

Critically, although the respiratory system’s architecture functions with considerable
efficiency under normal physiological conditions, it is markedly compromised during
pathological states such as asthma. The constriction of airways elevates the work of
breathing, particularly during exhalation, which may cause air trapping and diminish
oxygen exchange. This underscores the necessity of preserving airway patency and

minimising exposure to factors that may interfere with normal respiratory dynamics.
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3. Gas Exchange in the Lungs and the Impact of Irritants

Gas exchange constitutes a crucial
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Figure -4 : Alveoli

The driving force behind this exchange is the
difference in partial pressures, or concentration gradients, across the alveolar-capillary
membrane. Oxygen, typically at a higher partial pressure in the alveoli, diffuses into
the adjacent capillaries, where it associates with hemoglobin molecules in
erythrocytes. Concurrently, carbon dioxide, present at elevated levels in venous blood,

diffuses from the capillaries into the alveolar space to be expelled from the body.

In the context of asthma, the efficiency of gas exchange is compromised due to
inflammation and obstruction within the airways. Exposure to irritants such as tobacco
smoke, constituents of electronic cigarettes, and respiratory pathogens provokes an
inflammatory response. This response manifests as oedema of the airway mucosa,

hypersecretion of mucus, and contraction of the smooth muscle encasing the airways.

These alterations lead to a constricted airway lumen, consequently diminishing airflow
and restricting the oxygen supply to the alveoli. As a result, gas exchange efficiency
declines, manifesting in clinical symptoms such as hypoxia and dyspnea.

Findings reported by the Royal College of Physicians (2014) indicate that a
considerable proportion of asthma-related mortality is linked to modifiable risk factors,
notably smoking and inadequate disease management. Smoking contributes to airway
irritation and simultaneously reduces the efficacy of inhaled corticosteroids, which are

critical for controlling airway inflammation.
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Although vaping is frequently regarded as a less harmful alternative, it introduces
noxious compounds capable of damaging pulmonary tissue and potentially worsening
asthma manifestations. Furthermore, exposure to crowded settings enhances the risk

of respiratory infections, which may precipitate acute disease exacerbations.

Importantly, the interplay between environmental exposures and behavioral factors
substantially influences asthma progression. Adolescents often underestimate these
influences, resulting in suboptimal self-management. Consequently, evidence-based
educational interventions are necessary to correct misunderstandings and encourage

the adoption of healthier behaviors.

4. Recording and Tracking Respiratory Functions

Monitoring respiratory function constitutes a critical aspect of effective asthma
management. Peak flow measurement serves as a straightforward and commonly
employed technique to evaluate airway function by quantifying the maximum
exhalation speed, thereby offering an indirect assessment of airway obstruction.

Consistent monitoring of peak flow values
enables patients to recognize trends and
identify early indications of deteriorating | 2o
asthma control. For instance, a progressive \y o~
decrease in peak flow measurements may ‘
signal escalating airway inflammation, which | eewene
can prompt timely interventions prior to the

manifestation of severe symptoms.

The National Health Service (NHS)

underscores the significance of individualized

Figure -5 : Human Respiratory Function

asthma action plans that incorporate routine peak flow monitoring alongside symptom
evaluation. Such plans facilitate patient engagement in managing their condition and

support informed therapeutic decisions.
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Inadequate monitoring of respiratory function can result in severe outcomes. Without
consistent observation, patients might fail to identify early indicators of deterioration,
which can delay intervention and elevate the likelihood of hospitalization. Data from
the National Review of Asthma Deaths highlight that insufficient self-management and
poor monitoring practices contribute substantially to avoidable mortality in asthma
cases (Royal College of Physicians, 2014).

Critically examining peak flow monitoring reveals that, although it is an effective tool,
its efficacy is contingent upon patient compliance and comprehension. Adolescents,
in particular, may demonstrate lower engagement with routine monitoring due to
limited awareness or motivation. Consequently, healthcare providers should
implement approaches aimed at enhancing patient involvement, including educational

initiatives, the use of digital technologies, and systematic follow-up procedures.

5. Evidence-Based Recommendations: The Role of Lifestyle

Changes in Asthma Management

Effective management of asthma in adolescents necessitates not only
pharmacological interventions but also substantial modifications in lifestyle. Research
indicates that a considerable proportion of asthma exacerbations could be mitigated
through behavioural adjustments, particularly those pertaining to smoking, exposure

to environmental irritants, physical activity, and self-management strategies.

Smoking and Vaping Cessation

Avoiding smoking and vaping represents a critical lifestyle adjustment for individuals
with asthma. Smoking has been linked to increased airway inflammation, diminished
lung function, and a reduced responsiveness to inhaled corticosteroids (Thomson et
al., 2004). Adolescents who smoke are prone to more frequent asthma exacerbations

and experience poorer control over their condition.

Vaping, often regarded as a less harmful alternative, also exposes the respiratory tract

to substances that can provoke airway irritation and inflammation. Emerging evidence
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points to vaping’s potential to exacerbate respiratory diseases, including asthma. The
Royal College of Physicians emphasizes the importance of reducing exposure to such

modifiable risk factors to prevent avoidable complications related to asthma.

Consequently, healthcare providers should focus on interventions aimed at smoking
cessation, incorporating behavioural counselling, nicotine replacement therapies, and
referrals to specialized support services. Given the complexities influencing
adolescent behaviour, merely advising cessation may be insufficient; interventions
need to be personalized, accounting for the social and psychological dimensions that

affect decision-making in this age group.

Medication Adherence and Self-Management

Adherence to prescribed asthma medications constitutes another vital lifestyle-related
component. A significant proportion of adolescents tend to depend predominantly on
reliever inhalers while neglecting their preventer medications, a practice linked to
suboptimal long-term disease control. Evidence supports that poor adherence to
inhaled corticosteroids considerably contributes to the incidence of asthma

exacerbations (Yang et al., 2018).

Enhancing adherence involves educating patients on the necessity of routine
medication use, regardless of symptom presence. Furthermore, ensuring correct
inhaler technique is crucial, as improper administration can compromise therapeutic

outcomes.

Practical measures to mitigate these risks include avoiding environments with tobacco
smoke, minimizing contact with dust, pollen, and animal dander, ensuring adequate
indoor air quality, and maintaining good hygiene practices to reduce the likelihood of

respiratory infections.

According to the British Lung Foundation, environmental factors significantly influence
respiratory health, and limiting exposure can contribute to better symptom control.
Nonetheless, complete avoidance of all triggers is rarely feasible; hence, enhancing

awareness allows individuals to make informed decisions that reduce their overall risk.
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Physical Activity and Healthy Lifestyle

Engagement in regular physical activity offers benefits for general health, including
improvements in pulmonary function and cardiovascular fitness. Although some
individuals with asthma may avoid exercise due to concerns about symptom
provocation, implementing appropriate management strategies—such as

administering a reliever inhaler prior to activity—can facilitate safe participation.

Maintaining a balanced diet and normal body weight also appears to be relevant, given
the association between obesity and adverse asthma outcomes. Thus, promoting a
balanced lifestyle among adolescents may support better disease control. It is
important, however, that lifestyle recommendations are realistic and sustainable;
health professionals should tailor guidance to align with the individual’s preferences

and circumstances.

Reqular Monitoring and Engagement with Healthcare Services

Consistent interaction with healthcare providers constitutes another important lifestyle-
related component. Routine asthma reviews enable evaluation of disease control,

optimization of treatment regimens, and reinforcement of patient education.

Data from the National Review of Asthma Deaths indicate that a considerable
proportion of individuals who succumbed to asthma had not engaged in regular clinical
follow-up (Royal College of Physicians, 2014). This underscores the necessity of
encouraging adolescents to attend scheduled appointments and maintain ongoing

communication with healthcare professionals.

Health Promotion and Education

Health promotion initiatives are instrumental in supporting lifestyle modifications.
Educational programs delivered through asthma clinics have demonstrated
effectiveness in enhancing patient knowledge, self-management capabilities, and

adherence to treatment.

The National Health Service identifies patient education as a vital element of chronic

disease management. Providing information tailored to the adolescent population,
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alongside digital tools such as mobile applications for symptom tracking, may improve
engagement and self-care.

Critical Summary of Lifestyle Changes

In summary, lifestyle modifications are integral to comprehensive asthma
management. While pharmacological treatment remains fundamental, it often requires
supplementation through behavioral and environmental interventions. Components
such as smoking cessation, adherence to medication, environmental control
strategies, physical activity, and consistent healthcare engagement collectively

contribute to improved clinical outcomes.

The effectiveness of these interventions largely depends on patient comprehension,
motivation, and the support provided by healthcare professionals. Therefore, adopting
a patient-centered approach that accounts for the specific needs and circumstances

of adolescents is crucial for achieving sustained asthma control.

6. Conclusion

In summary, asthma represents a multifaceted chronic condition that demands a
comprehensive approach to management aimed at minimizing complications and
enhancing patients’ quality of life. This report has explored the anatomical and
functional aspects of the respiratory system, the biomechanics underlying respiration,

and the mechanisms involved in gas exchange.

It has detailed the impact of irritant exposure, notably from smoking and vaping, on
airway inflammation, airflow limitation, and impaired gas diffusion. The discussion has
also underscored the utility of monitoring respiratory function via peak flow
measurements, highlighting its potential for early detection and mitigation of

exacerbations.

Evidence-based strategies—including cessation of smoking, strict adherence to
prescribed medications, avoidance of environmental triggers, and patient education—
emerge as critical factors in optimizing asthma control. Facilitating adolescents’
understanding and providing healthcare support can foster improved self-

management and potentially alleviate the overall disease burden.
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