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Introduction
Asthma is a chronic inflammatory condition of the airways that causes shortness of breath, chest tightness, wheezing, and coughing (NHS, 2022). Asthma is among the most prevalent respiratory conditions in the United Kingdom, affecting about 7.2 million people (Asthma + Lung UK, 2024). Even though asthma can strike at any age, it usually starts in childhood or adolescence (Global Initiative for Asthma, 2023). Teenagers who have asthma are especially susceptible to more frequent flare-ups because of lifestyle choices like smoking, vaping, and being around pollutants (Wang et al., 2021). These decisions increase inflammation of the airways and complicate the management of the condition (Gibson et al., 2020). The structure and operation of the respiratory system will be covered in this report, along with the steps involved in respiratory function and how they are impacted by asthma triggers. 
The risk factors for asthma vary and can be dependent on genetics, environmental and lifestyle elements, and these risk factors can increase the chances of developing the condition. First of all, when genetically speaking, if there is family history of asthma or allergies, then that increases the risk of developing asthma within individuals. In addition to this, people with allergic conditions such as hay fever, eczema or other allergic conditions are more prone to developing asthma. In terms of environmental and lifestyle factors, exposure to air pollution and irritants can increase the risk of asthma but also your occupation can also contribute if you have to deal with dust or chemicals. 

The Structure of the Respiratory System and Mechanical Respiration
The respiratory system is made up of several organs that cooperate to help the body absorb oxygen and expel carbon dioxide. Before arriving at the alveoli, the tiny air sacs in the lungs where gas exchange takes place, air travels via the nose, pharynx, larynx, trachea, bronchi, and bronchioles (Tortora and Derrickson, 2019). In the breathing process, diaphragm and intercostal muscles are essential. The rib cage expands as the diaphragm contracts and descends during inhalation. As a result of this action, air flows into the lungs by increasing the thoracic volume. These muscles relax, the ribs descend, and air is released during exhalation (Hall and Hall, 2020). This mechanical procedure eliminates waste gases from the body’s cells while ensuring a steady supply of oxygen. When someone has asthma, their airways narrow which makes it harder to move air in and out of the lungs and this therefore leads to shortness of breath and symptoms of wheezing. Due to the narrowing of the airways, the lungs must work harder to overcome this and therefore this leads to the respiratory muscles being under more strain which can lead to fatigue during asthma episodes. 

 Figure 1:  [image: ]Structure of the Respiratory System (Medisave UK, 2025
The Process of Gas Exchange
The alveoli are where gas exchange takes place. The alveoli are tiny air sacs in your lungs and they are crucial in the exchange of oxygen and carbon dioxide. Carbon dioxide leaves the blood and enters the lungs to be exhaled, while oxygen diffuses from the lungs into the bloodstream. The incredibly thin capillary and alveolar walls allow for effective gas diffusion (Guyton and Hall, 2020). After attaching itself to red blood cells’ hemoglobin, oxygen is subsequently carried throughout the body. In asthma, airflow is decreased and oxygen delivery to the alveoli is compromised due to irritated airways and excessive mucus production. This reduces the efficiency of gas exchange, which results in hypoxia, or low blood oxygen levels (Kudo et al., 2019). This process may be seriously hampered during severe asthma episodes, highlighting the significance of timely medical attention (Global Initiative for Asthma, 2023).
Pathophysiology of Asthma
A variety of immune cells, such as mast cells, eosinophils, T lymphocytes, and macrophages, are involved in asthma, an inflammatory disease (Barnes, 2020). These cells release chemical mediators like histamine and cytokines (IL-4, IL-5, and IL-13) in response to allergens or dangerous substances. Due to the contraction of airway muscles, inflammation of the lining, and increased production of mucus, these substances cause bronchoconstriction, which restricts airflow (Global Initiative for Asthma, 2023). Airway remodelling, which is characterized by thicker airway walls and decreased elasticity, can result from chronic inflammation (Holgate, 2021). Managing asthma becomes more challenging as a result of this structural change. Lung inflammation in adolescents is made worse by irritants from vaping and cigarette smoke. Nicotine and other substances worsen symptoms by causing oxidative stress and additional damage to the airway epithelium (Wang et al., 2021).
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 Figure 2:  Airway without asthma compared to asthmatic airway   (Asthma guidance and information, South Tees NHS, 2023)



The Impact of Irritants and Infections
Asthma symptoms can be triggered by environmental irritants such as pollen, mould, pet dander, air pollution, tobacco smoke, and chemical fumes. Fine particles in cigarette smoke and vaping aerosols cause inflammation by penetrating deeply into the lungs (Cruz et al., 2022). These particles aggravate the airway epithelium and impair lung function by promoting the production of reactive oxygen species (ROS). Exacerbations of asthma are frequently brought on by respiratory infections, especially viral diseases (Johnston, 2020). Teenagers who vape are at higher risk because it weakens the lungs’ innate immune system and decreases their ability to remove pathogens (Gotts et al., 2020). Asthma symptoms are exacerbated by urban air pollution from particulate matter and vehicle emissions. Reducing exposure to allergens and smoke is still one of the best ways to manage asthma symptoms, per NHS (2022) guidelines. Increased level of irritants can cause the swelling of lung tissue because irritants cause an immune response because they are perceived as threats to the body and this leads to the swelling. This has a major impact on respiration because swollen tissues lead to a narrowing of the airways and inflammation affects the alveoli as the build up of fluid reduces the surface area and efficiency of gas exchange. There are some common irritants that can cause this response: tobacco smoke, air pollution, chemicals, mold spores and allergens. 
Recording and Tracking Respiratory Data
Patients and healthcare professionals can evaluate asthma control more efficiently when symptoms are regularly monitored. One popular instrument for measuring the fastest rate of air expiration from the lungs is the peak flow meter (Asthma + Lung UK, 2024). A peak flow meter is a small hand held device that is used to measure how fast you can exhale air out of your lungs and it works by a patient taking a deep breath and blowing out as hard as possible and therefore it is crucial in diagnosing asthma. Patients should record any episodes of wheezing or dyspnea along with daily peak flow measurements. The Asthma Action Plan must be implemented through increased inhaler use or clinical consultation because declining measurements usually indicate airway narrowing (Papi et al., 2020). According to the Global Initiative for Asthma (2023), spirometry tests offer thorough assessments of lung capacity and direct treatment adjustments. Early intervention to avoid severe exacerbations is made possible by longitudinal monitoring, which aids in the identification of trends and patterns.
Evidence-Based Lifestyle Recommendations
Lifestyle decisions have a significant impact on asthma management. A healthy daily routine can improve the effectiveness of medication and lessen symptoms. Among the most crucial suggestions are:

· Stop Smoking and Vaping
One of the best strategies for managing asthma is quitting smoking. According to Gibson et al. (2020), tobacco smoke damages lung tissue and reduces the effectiveness of inhaled corticosteroids. Evidence shows that vaping also increases airway irritation and inflammation, despite the fact that many teenagers believe it to be safer (Gotts et al., 2020).



· Balanced nutrition intake
Inflammation can be reduced by eating a diet high in fruits, vegetables, whole grains, nuts, and fish. These foods’ antioxidants and omega-3 fatty acids shield pulmonary cells from oxidative stress (Cambridge University Hospitals, 2023). Since obesity is linked to less-than-ideal asthma control, weight management is still essential (Johnson et al., 2021).
· Exercise Regularly
The strength of the respiratory muscles and general cardiorespiratory fitness are improved by moderate-intensity exercise. For the majority of asthmatics, walking and swimming are appropriate activities. Exercise-induced bronchoconstriction can be avoided with proper warm-up techniques and avoiding dry, cold environments (Anderson et al., 2019).
· Control Allergens and Indoor Environment
Many people with asthma exhibit sensitivity to mould and dust mites. Exposure is decreased by environmental changes such as routine cleaning, mattress encasements, and humidity control (Cambridge University Hospitals, 2023). To further reduce symptom triggers, stay away from strong fragrances and chemical sprays.
· Vaccinations and Regular Check-ups
Vaccinations against COVID-19 and influenza each year help prevent respiratory infections that can worsen asthma (NHS, 2023). Proper inhaler technique and medication optimization are guaranteed by routine clinical reviews. Regular medical follow-up and patient education boost confidence in self-management and lower hospitalization rates (Global Initiative for Asthma, 2023).
Example Application
Case Study Application: Adolescent Asthma Management
Patient Profile:
· Age: 18-year-old male
· Habits: Regular social vaping, inconsistent preventer inhaler use
· Symptoms:  Experience exercise-induced breathing   difficulties  during physical activities
Clinical Intervention:
During the asthma clinic consultation, the healthcare practitioner would:
1. Patient Education: Demonstrate through anatomical diagrams how chemicals in vaping trigger airway inflammation and compromise oxygen diffusion
2. Monitoring Protocol: Establish a daily peak   flow monitoring schedule with a dedicated diary
3. Personalized Action Plan: Co-develop a tailored asthma action plan addressing:
   · Techniques for quitting vaping
   · Pre-exercise inhalation technique 
   · Recognizing and avoiding triggers
4. Behavioral Support: Offer resources for managing peer pressure and quitting smoking.

Expected Outcomes:
· Enhanced medication compliance with a reminder system 
· Improved knowledge of pathophysiology that results in improved self-management
· Decreased frequency of exacerbation through proactive monitoring
· Gradual improvement in exercise tolerance and overall quality of life

Professional Significance:
This patient-centered approach demonstrates how combining physiological education with practical self-management strategies can empower teenagers to take control of their respiratory health, possibly changing long-term disease progression (Papi et al., 2020; Global Initiative for Asthma, 2023).
Conclusion
One of the most common chronic respiratory diseases affecting teenagers globally is still asthma. A thorough comprehension of respiratory physiology clarifies how lifestyle decisions have a major influence on asthma symptoms. Tobacco smoke, air pollutants, and unhealthy habits are examples of environmental factors that worsen airway inflammation and raise the risk of severe exacerbations. On the other hand, disease control is significantly enhanced by following evidence-based practices, such as quitting smoking, maintaining a healthy diet, and engaging in regular physical activity. Maintaining stable respiratory function requires regular monitoring, prompt intervention, and focused patient education. With the help of strong clinical support, proactive self-management, and improved health literacy, asthma sufferers can ultimately attain the best possible quality of life while successfully managing their chronic illness.
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