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1. Introduction
Asthma is a heterogeneous disease of the lungs marked by wheezing, dyspnoea, chest tightness, and coughing, and which can be accompanied by partially reversible expiratory airway obstruction. The importance of asthma to teenagers goes past the symptoms as they may disrupt learning, sleeping, exercising, and socialising. Airway inflammation and hyperresponsiveness of the bronchi are important, but the severity and biological profile vary from person to person. Asthma, therefore, cannot be said to be just narrowed airways.
Predisposing risk factors for developing asthma include atopy, family predisposition, and environmental factors, but the factors leading to exacerbation include respiratory infections, smoking, vaping, or polluted air. It is important to note that even though one might experience factors that lead to asthma attacks, it does not mean that the factors have led to the development of the condition. Adolescents will face more challenges because of peer pressure, trying out nicotine, worries about inhaling the medication in schools, and reduced parental supervision. According to a pilot study conducted in UK schools, asthma education increased perception, but did not improve asthma management (Harris et al., 2022).
From the viewpoint of a practice nurse who works in a GP clinic once every two weeks, this report looks at aspects of respiratory structure and function, airway inflammation, interpretation of measurements, and preventive measures in individual patients. The essence of this report is that the management of asthma necessitates the combination of physiological and clinical information.

[bookmark: _Toc242803389]2. Anatomy and Physiology of the Respiratory System
The respiratory tree includes the nose, pharynx, larynx, trachea, bronchi, and successively more minor bronchioles ending in alveolar structures. The conducting airways transport and condition the air that is breathed in, while the respiratory bronchioles and alveoli provide the site of gas exchange. The airway cilia and mucus prevent particles from passing, while the smooth muscles control the lumen size. For gas exchange in the alveoli, one cell layer thickness between the alveolar-capillary membrane gives a huge surface area for diffusion. This organisation is clinically important as inflammation in the conducting airways can severely restrict breathing even if the alveolar diffusion surface remains healthy (Toumpanakis and Usmani, 2023).
The mechanical act of breathing requires differences in pressures achieved through thoracic motion. In normal quiet inspiration, contraction of the diaphragm and external intercostals leads to enlargement of the thorax, decrease in intrapulmonary pressure and breathing in of air. Quiet expiration in normal conditions is largely passive and is caused by relaxation of the respiratory muscles. In diseases that obstruct, on the other hand, the reduction in the size of the airways results in increased resistance, especially during expiration when increased pressure in the thoracic cavity increases constriction of the smaller airways. The airway resistance is inversely proportional to the airway radius, and the relationship is nonlinear.
Gases exchange through partial pressure gradients whereby oxygen enters the pulmonary capillary blood from ventilated alveoli to bind to hemoglobin, and carbon dioxide from blood to alveolar air for removal. An effective gas exchange depends on efficient ventilation and perfusion, good membrane properties, and perfect coordination between airflow and blood flow. During an asthma attack, irregular obstruction of bronchioles leads to inadequate ventilation of certain perfused areas, hence a ventilation-perfusion mismatch and hypoxia in severe cases. In the initial stages of an attack, hyperventilation causes a reduction in arterial CO2, but an increasing CO2 level in a deteriorating patient point towards fatigue and respiratory failure (Gayen et al., 2024).

[bookmark: _Toc242803390]3. Asthma Pathophysiology and Respiratory Impact
There is airway inflammation that occurs variably, bronchial hyperresponsiveness and smooth muscle contraction. Allergens can induce inflammatory pathways and immune responses, whereas infections and nonallergic irritants can initiate a separate set of airway disturbances. Bronchoconstriction, edema, and mucus secretion all lead to a smaller airway lumen. Chronic disease is associated with remodelling which includes smooth muscle change and epithelium damage. However, asthma shows biological heterogeneity, which means that there are not the same eosinophils inflammatory reactions and response to environmental exposure among adolescents.
Increased expiratory resistance results in airflow limitation, unequal ventilation, and air trapping at the end of exhalation. Hyperinflation increases work of breathing and leads to chest tightness and dyspnoea. Exacerbations are associated with problems with ventilation-perfusion matching and oxygenation. Prospective paediatric emergency study was conducted to assess the characteristics of viruses with the degree of exacerbation and response to therapy, which is important for distinguishing between infection and the mechanisms of an episode (Navanandan et al., 2025).
Environmental factors reveal important but not interchangeable pathways. US cohort data on fine particles and ozone related to non-viral exacerbations and altered expression of inflammatory genes; observational design means that residual confounding remains (Altman et al., 2023). Exposure to second-hand vaping aerosols has been shown to correlate with asthma exacerbations in children, yet cross-sectional data cannot determine a temporal association or causation (Costantino et al., 2024). Also, US longitudinal data on adolescent tobacco-product exposure raises concern about respiratory problems, yet self-reports of exposure and varying tobacco use limit causal inference (Yao et al., 2024).
The implication is that exposures, which can be avoided, need addressing without assuming that adolescent behaviour is responsible for exacerbations. Factors such as housing, socioeconomics, infection spread, access to treatment and adherence affect risk. An analysis of a prospective cohort showed that improving air quality had effects on the incidence of asthma during lifetime; yet association at population level means that pollution avoidance alone prevents individual adolescent attacks (Yu et al., 2024).
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The peak expiratory flow (PEF) measures the peak value of airflow during a forced expiration and can detect changes in temporal variations if measurements are done using consistent techniques. Symptom diary and personal bests can be used to detect worsening as part of an individualised action plan. Despite that, PEF measurement is effort-dependent, evaluates the larger airways, and is not equivalent to FEV1 from spirometry. Spirometry gives a broader assessment of expiratory airflow obstruction, while fractional exhaled nitric oxide (FeNO) can give additional details on airway type-2 inflammation. Objective criteria are also different for children ages 5-16 years and above 16 years old.
The other variables of routine clinical information for the practice nurse include waking at night, school absence, activity restriction, reliever inhaler use, oral steroid courses, emergency department visits, and maintenance therapy adherence. Within a cohort study of children followed longitudinally, a positive association between within-subjects' adherence to maintenance therapy and asthma control and quality of life is noted, showing the importance of understanding behavioural information in addition to symptom information without simply using lung function as the sole indicator (Lizano-Barrantes et al., 2024). From research on e-monitoring in adolescents and adults, inhaler use information may be valuable in clinical assessment, but there were no definitive advantages in all endpoints of a 24-week study (Mosnaim et al., 2023).
A randomised trial associated with the UK involved the use of digital adherence, technique, and peak flow information on how to adjust medication in patients with severe asthma. Although objective measurement and randomisation are among the positive aspects of the trial, its narrow inclusion criterion restricts the applicability of the trial directly to our case (Hale et al., 2023). There is no guarantee that monitoring is beneficial just because it is done regularly. It is stated in current UK guidelines that routine regular measurement of the PEF should not be done without any clinical need to do so unless there is such a reason, and most children should have an action plan focusing on symptoms (NICE, 2024). Good data depend on the technique, timing, recording, and comprehension. According to the small study conducted with the involvement of children aged 6-18, electronic adherence and inhalation technique scores were not correlated, which explains the necessity of separate evaluation of both issues by nurses (Sportel et al., 2025).
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Smoke and vape prevention should be focused on confidential and non-judgmental screening at each appropriate follow-up visit. The youth need to be encouraged to stay away from combustible tobacco, vaping liquids, and passive exposure to it, as well as being referred for age-appropriate cessation where necessary. An analysis conducted in the United States found an association between the use of e-cigarettes and asthma attacks, though due to the observational nature of the study and different smoking histories of the participants, it is difficult to determine a cause-and-effect relation (Lee and Shin, 2023).
Prevention of respiratory infections can be achieved through recommended vaccinations, hand and respiratory hygiene, increased ventilation if possible, and timely identification of deteriorating symptoms. It cannot be helped that there may be exposure to infections especially in schools and congested social situations. Environmental control must hence be selective in targeting those allergens that can be identified and damp housing or pollution exposure. A study conducted on over 8,000 paediatric patients found that spikes in pollution were linked with higher exacerbation severity among sensitive patients. However, the retrospective nature of the study limits individual prediction (Kelchtermans, Mentch and Hakonarson, 2023).
Physical exercise is normally something that should be encouraged and not discouraged. An appropriate preventer treatment, a personal action plan and an assessment of symptoms during exercise can ensure that sport is partaken safely and without risking respiratory health. However, one pilot school study involving a small cluster of randomisations, which improved activity and symptom-free days amongst children, cannot claim to show similar outcomes for adolescents since their subjects were younger (Reznik et al., 2025). Recommendations on other subjects would include inhaler technique, medication compliance, stigmatisation, and the appropriateness of device usage in school settings. The 2025 mobile-health study on adolescents examined self-efficacy and asthma control (Karataş et al., 2025).
Structured inhaler education may be evaluated by performance of technique rather than just reporting of the technique. The validation study on a paediatric questionnaire done in 2023 gave the means for evaluation, however the acceptability of an instrument is not enough to show improvement in exacerbations (Lizano-Barrantes et al., 2023). An inpatient randomised trial found worth in evaluating inhaler education, though in the sample used, participants were young children limiting generalisability to adolescents (Volerman et al., 2023). Importantly, education must be shown rather than assumed. Evaluation of technique of the inhaler through teach-back, a written action plan and reassessment following change in medications is how support will be measurable. A recent prospective study showed that there were depressive symptoms and suboptimal adherence among adolescents, though the cross-sectional nature of the study does not permit determination of causality (Naveen et al., 2025). Hence, communication from a psychological approach is required. The nurse at every clinic visit should evaluate the course of symptoms, episodes, device technique, and realistic behaviour goals, while any sustained loss of control should be escalated to the GP and not just considered low motivation.

[bookmark: _Toc242803393]6. Conclusion
Adolescent Asthma is one such example that shows how closely related the physiology of respiration and the anatomical structure of the respiratory tract is. This is because the conducting passages conduct air, thoracic physiology provides ventilation and the gradients between the alveoli and capillaries help in the exchange of gases. However, airway inflammation, bronchospasm, edema of the mucosa, and increased secretion of mucus interfere with this well-coordinated mechanism with more impact on exhalation.
Management cannot be boiled down to trigger identification and one peak flow reading. Good surveillance will consider the pattern of symptoms, interference at school and in other activities, past exacerbations, lung function tests where necessary, prescribing information, and correct use of inhalers. The case for monitoring becomes much more compelling if numbers result in a decision being made together. Avoiding tobacco use and vaping, infection control measures, exercise, and changes in the environment should be stressed on an individual basis based on the risks faced by each child.
For the GP asthma clinic, the responsibilities of the practice nurse include integrating physical assessment and education aimed at teenagers, in addition to working alongside the GP and other individuals such as the family and school. Having a well-documented and clear understanding action plan, proper inhaler use and regular follow-up create a more justified way forward for asthma management than simply providing information.
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