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1. Introduction 
In the UK, 8% of children and young people between the ages of 12 and 17 receive medication for asthma, making it one of the most prevalent illnesses affecting children (Creese et al., 2021). The number of teenagers with asthma who are admitted to emergency rooms in England is depicted in Figure 1. This study will examine a pattern in which a teenager who had previously controlled their childhood asthma now exhibits symptoms that are more severe and frequent episodes. As a nurse at the local general practitioner's office where the adolescent goes, the clinical team held a discussion where it became clear that lifestyle choices including smoking, vaping, and visiting crowded areas are contributing factors to symptom worsening. Asthma is a long-term respiratory disease that is typically linked to inflammation and increased responsiveness of the airways (NICE, 2024). Asthma causes the airway to narrow and become irritated, which can cause major breathing issues (Gajjar, Rough and Burnett, 2025). 
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Figure 1: Emergency Hospital Admissions for Asthma among Adolescents in England (Fingertips, 2026)
Asthma symptoms include coughing, wheezing, tightness in the chest, of breath, and fluctuating expiratory airflow limitation that can change over time and intensity (NICE, 2024). These symptoms range from mild to severe, and they might develop in response to a trigger. Inhaled allergens (moulds, pollens, dusts, animal dander), inhaled irritants (wood burning stoves, chemical fumes, cigarette smoke, and strong smells), viral respiratory illnesses, physical activity, and abrupt weather changes are common triggers (Gajjar, Rough, and Burnett, 2025). Family history, co-occurring sinusitis or rhinitis, co-occurring food allergies, sex (more boys than girls have asthma as children), preterm delivery, obesity, exposure to smoking, and other environmental stressors are some common risk factors for asthma (NICE, 2024).
The purpose of this study is to provide a complete explanation of asthma and the respiratory system, particularly in adolescents. This will also cover the risk factors, the nature of the respiratory system, and how mechanical respiration works. In addition, the report investigates how gas exchange happens in the lungs and triggers that can cause inflammation and airway narrowing. Following that, the paper will look at the necessity of monitoring respiratory function using peak flow readings and how collecting data can help the patient manage their condition over time. Finally, the report will provide evidence-based practices that can assist teenagers in managing their symptoms.
2. Structure of the respiratory system
As a nurse, it is critical for the adolescent to understand how the respiratory system functions. The respiratory system is in charge of providing oxygen to the body while eliminating carbon dioxide (Hakim and Usmani, 2014). This is a crucial function that permits the trillions of cells that comprise the body to carry out their cellular tasks. It is a complicated system with numerous airways, as depicted in Figure 2, each with unique properties that transport breathed air to the alveoli. Oxygen enters the respiratory system through the mouth and nose, passing through the trachea into the lungs (Costa and Andrade, 2016). 
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Figure 2: Lower and Upper Respiratory Tract (Hakim and Usmani, 2014).
The inspired oxygen flows from pulmonary alveoli into capillaries holding arterial blood, while waste-rich blood from veins produces carbon dioxide into alveoli, where it is expelled (Goineau, Guillaume, and Froget, 2014). Airways at distal sections become more divided, narrower, and less dense, thereby increasing the surface area of the lungs and promoting gas exchange between the alveoli and blood capillaries (Costa and Andrade, 2016). The design of the structure of the respiratory system guarantees that the action of breathing meets the body's oxygen requirements (Hakim and Usmani, 2014).
Mechanical respiration, often known as pulmonary ventilation, is simply the process of breathing (Bach et al., 2026). During this process, air flows downward from a high-pressure location to a low-pressure area. Air enters the lungs when atmospheric pressure exceeds intra-alveolar pressure, and exits the lungs when pressure within the lungs exceeds atmospheric pressure (Betts et al., 2022). This process involves of inspiration and expiration, as indicated in Figure 3. 
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Figure 3: Process of Mechanical Respiration
Air enters the lungs by inspiration, also known as inhalation, and exits the lungs through expiration (Bach et al., 2026). The diaphragm and the external intercostal muscles are the two muscular groups employed during inspiration; however, when a larger breath is needed, the scalene and sternocleidomastoid muscles may be recruited (Bach et al., 2026). The diaphragm and external intercostals tighten during calm breathing (inspiration), expanding the thoracic cavity. Alveolar pressure and intrapleural pressure both drop as a result, which causes the lungs to expand and allow air to enter. Because the lungs are elastic, expiration happens passively when the diaphragm relaxes (Brinkman, Toro, and Sharma, 2023). During typical calm breathing, expiration is accomplished by the respiratory system's passive recoil, which produces a positive alveolar pressure until the lungs and chest wall reach equilibrium positions and the alveolar and ambient pressures are equal (Cameron and Misra, 2017). The central neuronal respiratory generator, the sensory input system, and the muscle effector system make up the respiratory control system, which regulates breathing cycles (Brinkman, Toro and Sharma, 2023).
This mechanism is impacted by an asthma episode because it causes bronchoconstriction, excessive mucus production, and airway narrowing. The brain's respiratory control center receives signals from peripheral chemoreceptors. As a result, the respiratory center increases its firing rate, which causes hypocapnia, or elevated breathing (Brinkman, Toro and Sharma, 2023).
3. Gas exchange in lungs
Gas exchange is the primary function of the respiratory system, which is accomplished mechanically by supplying air to the alveoli so that gas exchange can take place (Bach et al., 2026). In the lungs, gas exchange can take place at the respiratory membrane, where carbon dioxide is expelled and oxygen is taken up. The process by which pulmonary arteries transport deoxygenated blood from the heart into the lungs, where they split into pulmonary arterioles and ultimately pulmonary capillaries, is known as external respiration. Gas exchange takes place while the blood passes through the pulmonary capillaries. While carbon dioxide diffuses from the blood to the alveoli in the opposite direction of oxygen, the majority of oxygen is taken up by red blood cells and attaches to haemoglobin (Betts et al., 2022).
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Figure 3: External Respiration (Betts et al., 2022).
Furthermore, gas exchange can take place at the tissues, where carbon dioxide is taken up and oxygen is released (Betts et al., 2022). We refer to this as internal respiration. Alveoli need to be perfused and vented for efficient gas exchange to take place. Gas exchange and hypoxaemia may be impacted by variations in the ventilation to perfusion (V/Q) ratio (Powers and Dhamoon, 2023). Blocked alveolar ducts, illness, or the effects of regional gravity on blood can all contribute to an imbalance in ventilation and perfusion (Bach et al., 2026). Asthma, for instance, is frequently referred to as a "false shunt" because bronchoconstriction reduces ventilation, which leads to a low V/Q ratio, just like in alveolar dead space (Powers and Dhamoon, 2023).
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Figure 4: Internal Respiration (Betts et al., 2022).
Additionally, elevated irritant levels in the respiratory system can exacerbate asthma symptoms and result in irritated airways. Chemical messengers like histamines and cytokines are released as a result of an inflammatory reaction, which dilates blood vessels, increases mucus production, and contracts the smooth muscle surrounding the airways (Gohal et al., 2024). Due to airway wall restructuring over time, chronic inflammation in asthma may result in airflow restriction (NICE, 2024). This remodelling involves structural alterations such increased collagen deposition, mucous gland expansion, and thickening of the airway walls. These alterations also lead to reduced lung function and airway constriction (Gohal et al., 2024).
4. Recording and tracking respiratory functions
Peak expiratory flow is crucial for managing asthma because it provides an objective evaluation of airflow restriction and aids in directing decisions about asthma control and treatment (DeVrieze, Goldin, and Giwa, 2024). The speed at which an asthmatic may expel air from their lungs is measured by peak flow (Asthma & Lung UK, 2022). The frequency and severity of asthma symptoms, airflow restriction, and exacerbations vary widely. Monitoring these occurrences is essential to the treatment of asthmatic patients and is focused on the daily management of asthma and the early detection of exacerbations (Gibson, 2000). Monitoring peak flow data can be particularly useful for patients who have trouble identifying asthma symptoms. It also helps assess the efficacy of treatment and offers an early warning of possible exacerbations (DeVrieze, Goldin and Giwa, 2024).
According to Asthma & Lung UK (2022), an asthmatic can track changes in peak flow over time to determine when their symptoms are worsening and potential triggers. Monitoring peak flow values lowers asthma morbidity, which lowers hospital stays, ER visits, unplanned medical visits, and missed workdays due to asthma (Gibson, 2000). Furthermore, during a severe episode of asthma in adults and adolescents, tracking can evaluate the severity and responsiveness to treatment (DeVrieze, Goldin, and Giwa, 2024). The GP would not be able to look at causes of poor control and flare ups, such as noncompliance and exposure to triggers, if peak flow readings were not properly tracked (Gibson, 2000).
5. Recommendations
NICE recommendations (2024) state that controlling any modifiable risk factors and practicing self-care are the initial steps in managing asthma. For example, patients should be counselled to modify their lifestyles and steer clear of potential triggers wherever possible. Every time a patient visits their doctor, they should be advised to stop smoking or vaping and given the option of counselling and smoking cessation programs (GINA, 2024).
In addition, combination therapy should be the normal first-line treatment instead of short-acting SABAs (β2 agonists). To minimise inflammation and improve symptoms, patients aged 12 and up should be given a combination of inhaler and formoterol (Iacobucci, 2024). Short-acting SABAs have been linked to increased risk of fatal asthma attacks (Asthma and Lung UK, 2022). In this case study, it is critical to investigate potential causes of uncontrolled asthma before initiating or altering drugs (NICE, 2024). Examining the patient's lifestyle (smoking, vaping), comorbidities, inadequate inhaler technique, and environmental exposures.
Additionally, promote physical exercise among asthmatic patients. The patient should be educated on how to prevent exercise-induced bronchoconstriction by using a low-dose inhaler and formoterol before or as needed (GINA, 2024). Exercise has been demonstrated to increase cardiovascular fitness and may be slightly beneficial for lung function and asthma control. Reducing weight is another lifestyle modification that can lessen asthma symptoms. 
6. Conclusion
Asthma remains a significant chronic condition among adolescents, and its effective management relies on a clear understanding of the respiratory system, the mechanisms of gas exchange, and the impact of airway inflammation. This report has highlighted how lifestyle factors such as smoking, vaping, and exposure to respiratory irritants can worsen symptoms and contribute to poor asthma control. Regular monitoring of respiratory function, particularly through peak flow measurements, enables early detection of deterioration and supports personalised care. By adopting evidence‑based lifestyle changes and adhering to treatment plans, adolescents can achieve better symptom control and reduce the risk of severe exacerbations.
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