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[bookmark: _w095ynyr7b28]1. Introduction
Asthma is a respiratory illness which is chronic and is characterised by airway inflammation, airway hyper-responsiveness, and airway intermittent contraction. The most common symptoms are wheezing, coughing, breathlessness and chest tightness, which can be aggravated upon coming in contact with certain triggers (NHS, 2026). Asthma may be acquired during childhood; however, it may be carried into adulthood. Although there is no cure, the symptoms can be controlled with proper medication and observation; that way, the number of attacks can be reduced. Risk factors include a family history, allergens, eczema, tobacco smoke, respiratory infections and air pollution. The symptoms can also be caused by environmental allergens, cold air and physical activity (Global Initiative for Asthma, 2026). Adolescents in this case study report the exacerbation of asthma in conjunction with smoking, vaping and going to crowded entertainment places. This report will look at the respiratory anatomy, mechanical respiration, gas exchange, airway inflammation and lifestyle precautions for safer management of asthma.
[bookmark: _ud9v743eq92n]
2. Structure of the Respiratory System and Mechanical Respiration
[bookmark: _5npg70tk6czw]2.1 Structure of the respiratory system
The respiratory system allows the body to take in oxygen and get rid of carbon dioxide. The nose, the nasal cavity, the pharynx, the larynx, the trachea, the bronchi, the bronchioles and the lungs are its major ducts. The nasal cavity strains, warms and moistens the air that is taken in. Air moves through the pharynx and larynx and enters the trachea, which is further divided into the right and left primary bronchi. These cause the lungs to have smaller bronchi and bronchioles (Scanlon and Sanders, 2019). The bronchioles have smooth muscle, and the bronchi have supporting cartilage. Millions of small air sacs known as alveoli are found at the ends of the smallest bronchioles. They contain a lot of pulmonary capillaries that enclose their thin walls and offer a great surface area of exchange. The muscles that separate the ribs are called intercostal muscles, and the diaphragm is situated below the lungs; it helps in the process of breathing in and out (Sturgeon, 2018). The visual recognition of respiratory structures and associations can be assisted using anatomical tools, such as the Human Anatomy Atlas. On the same note, Odya and DuPree (2018) offer some useful anatomy and physiology learning exercises that could assist students to learn about the organisation and workings of the human body. 
The contraction of the smooth muscles and secretion of mucus are the main processes in the airways which are affected in asthma, particularly in the conducting airways. These changes narrow the lumen of airways and increase the airflow resistance (National Institute for Health and Care Excellence, 2024). The location and role of the bronchioles may be known to clarify why a small percentage change in the airway diameter can lead to difficulty in breathing.
[bookmark: _3jjr59rq7sl6]
2.2 Mechanical respiration
Pulmonary ventilation, or mechanical respiration, consists of inhaling and exhaling. In the process of inspiration, the diaphragm becomes contracted and flattens, with the external intercostal muscles moving the ribs upwards and outwards. This enlarges the thoracic cavity and decreases the pressure in the lungs to lower than atmospheric pressure. Air consequently flows into the respiratory tract. During normal expiration, the external intercostals and diaphragm relax. The lungs are thrown backwards, reducing the size of the thorax and increasing the pressure in the lungs. Subsequently, air is pumped out. The abdominal muscles are other muscles that facilitate the process during forceful expiration (Scanlon and Sanders, 2019). Asthma causes the airflow resistance to rise, especially on expiration. Inflamed and narrowed airways make it more difficult to breathe out, potentially causing wheezing, coughing and chest tightness. In acute attacks, the air in the lungs stagnates, and thus it becomes difficult to breathe. Sturgeon (2018) emphasises the need to know the normal anatomy and physiology so as to appreciate how disease interferes with normal body functions. Thus, the description of mechanical respiration can make adolescents realise the necessity of taking corresponding measures to counteract the deteriorating breathing symptoms.
[bookmark: _lyvhtmksh9s]
3. Gas Exchange in the Lungs
The main form of gas exchange that occurs in the alveoli is diffusion. The higher partial pressure is moved to the lower partial pressure by use of the higher partial pressure of the gases through the thin alveolar-capillary membrane. In the process of inspiration, the alveoli fill with oxygen (Harris et al., 2022). Oxygen diffuses into the pulmonary capillaries as the oxygen partial pressure in alveolar air is greater than in deoxygenated blood flowing in the pulmonary arteries.
Most of the oxygen is bound to haemoglobin in red blood cells. The significance of the pulmonary veins is that through them, the oxygenated blood flows to the heart, which is the body's pump. Aerobic cellular respiration is the process that involves the use of oxygen to generate energy by cells using nutrients (Scanlon and Sanders, 2019). In the process of metabolism of the cells, carbon dioxide is generated, and the blood carries it to the lungs. Its partial pressure is higher in blood in capillaries of the lungs than in alveolar air. Consequently, the carbon dioxide will be diffused to the alveoli and get out of the body through expiration. Another factor that is sustained in this process is acid-base balance (Sturgeon, 2018). Sufficient ventilation, blood circulation and a healthy respiratory membrane are required to have proper gas exchange. Asthma causes narrowing of airways, thus reducing the amount of air that can be moved, potentially resulting in ventilation-perfusion mismatch and reducing oxygen uptake. Severe exacerbations may cause respiratory failure, and they require medical assistance (Global Initiative for Asthma, 2026).
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4. Effects of Irritants and Inflammation on Respiration
The airways and bronchial hyperreactivity are inflamed in asthma. The activation of inflammatory pathways in exposure of susceptible individuals to triggers leads to swelling of the airways lining, contraction of smooth muscle and heightened mucus secretions. These changes cause airways to become narrow and resistant and restrict air from flowing.
Cigarette smoke is known to cause irritation in respiratory tissues, loss of mucus clearance and encouragement of inflammation in the respiratory tract caused by harmful and irritant chemicals and particles. Asthma symptoms may be aggravated by passive smoking and active smoking. Teens are then encouraged to avoid smoking and smoky places (NHS, 2026). Vaping is not safe, as it should not be done by people who have asthma. The aerosols of e-cigarettes may include nicotine, small particles, flavouring chemicals and other respiratory irritants. The ten cross-sectional studies that were reviewed by Li et al. (2022) on the topic of e-cigarette use and its relationship with asthma risks showed that there is a correlation between the use of e-cigarettes and an increase of asthma risk. These observational results do not, however, prove causality. Vaping cannot be considered a reasonable precaution for adolescents who have known respiratory conditions. By going to crowded bars and clubs, adolescents can be exposed to secondhand smoke, vaping aerosols, perfumes and airborne irritants. Congested indoor settings can also put one at risk of respiratory viruses. Airway inflammation can be exacerbated by infections, such as influenza and common colds (Asthma, 2026). As such, teens can develop wheezing, coughing, prolonged expiration and breathlessness. This may severely constrict airways and can severely hamper ventilation. This need to detect deteriorating symptoms and follow the individualised asthma action plans is, therefore, required to avoid complications and obtain medical care in time.
[bookmark: _gdjf489qcvy7]
5. Recording and Tracking Respiratory Function
Recording breathing data can help teenagers and health professionals assess the management of asthma and identify a deteriorating condition. Symptoms during the day, awakening at night, limitation of activities, reliever inhaler use, medication compliance, potential triggers and attendance at medical facilities because of asthma are helpful. These reviews are more holistic as compared to those of one consultation (Rhee et al., 2021).
The rate at which a person is able to push air out of the lungs after having inhaled a deep breath is the speed of the peak expiratory flow (PEF). It is determined with the help of a handheld peak flow meter and in the form of litres per minute. A slowing of the normal best reading of a person may indicate more blockage of the air. Whenever monitoring is recommended, the teenagers will be demonstrated how to perform the same and encouraged to record the readings frequently. Readings can be used to record the symptoms, medication and possible triggers (Sweenie et al., 2023). One of them is that a teen can find a decrease in peak flow measurements when he or she is having respiratory infections or when he or she is exposed to smoke. This type of data will be able to help the practice nurse notice trends and discuss the necessary preventive measures. Routine monitoring also aids in clinical decision-making. Healthcare professionals are able to compare the symptoms reported, reliever inhalation, peak flow patterns where needed and past exacerbations to identify ineffective management of asthma or difficulties following management. NICE (2024) focuses on the personalised approach to assessing and monitoring asthma; not all patients require a peak flow as a routine way of controlling assessments (Zaeh et al., 2022). However, there is a lack of respiratory data. The peak flow readings may be affected by technique effort and inconsistent measurements. No one reading can be sufficient to determine the severity of asthma, and no seemingly acceptable reading should ever supersede serious symptoms. Prescription changes should not be made independently by adolescents based on a numerical outcome (Byczkowski et al., 2022). A personalised written asthma action plan should be employed to describe the treatment prescribed, warning signs, what to do in the event of an increase in symptoms and what to do in the event of the need of emergency care. It is most effective when used in combination with proper medication, awareness of symptoms and frequent clinical evaluations (Roncada et al., 2020). This demonstrates that frequent health data may be employed to enhance healthier self-management in comparison to measurement alone.
[bookmark: _22brrogbntqw]
6. Evidence-Based Lifestyle Recommendations
Many lifestyle changes can help to manage asthma in adolescents.
Keep away from smoking and vaping, too. Non-judgemental information on tobacco smoke, second-hand smoke, and vaping aerosols should be given to adolescents. Cessation support should be offered to smoking or vaping persons (Li et al., 2022). Identify personal triggers. Teenagers must be aware of the exacerbating factors of dust, pollen, fragrance or pollution. It is possible to reduce exacerbations by preventing known triggers (Asthma, 2026). Take medicine as prescribed. Regular assessment of inhaler technique and adherence to prescribed preventative therapy serves well to control inflammation and reduce the chances of exacerbations (Global Initiative for Asthma, 2026). Maintain physical activity. Exercising regularly will contribute to cardiovascular fitness and health. Teenagers with exercise-related symptoms need to consult a professional as opposed to avoiding sports, which are not necessarily necessary. Reduce infection risks. Asthma can be worsened by respiratory infections, but these can be avoided by washing hands, appropriate vaccination and common sense (NHS, 2026). Strengthen self-management. Practice nurses will be supposed to educate the techniques of monitoring, discuss the problem of medication and personal asthma action plans. One such thing is that adolescents are allowed to record symptoms and peak flow readings, provided it is clinically necessary. Follow-up visits can be helpful in identifying the deterioration of control (Isik et al., 2023). These interventions are to be used as supplements to prescribed treatment as opposed to being substitutes. Individualised education, routine monitoring and shared decision-making can help to achieve safer and more effective asthma management (NICE, 2024).
[bookmark: _ywabpv5pl113]

7. Conclusion
Asthma was identified as a chronic inflammatory respiratory disease which restricts airflow through airway swelling, unfavourable muscular contraction and excessive mucus secretions. Knowledge of respiratory anatomy, mechanical respiration and alveolar gas exchange elucidated the impact of asthma on breathing and the urgency of severe exacerbations. Potential factors that might worsen the symptoms were found to be smoking, vaping, environmental irritants and respiratory infections. Avoidance of harmful exposures, intake of prescribed medications according to prescription, exercise and reduction of infection risks helped in controlling asthma. Practice nurses were able to facilitate safer and more confident asthma management in adolescents by using symptom monitoring, personalised action plans and regular professional reviews.
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