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1.0. [bookmark: _Toc223229625]Introduction
[image: 700+ Asthma Diagram Stock Photos ...]Asthma is an inflammatory disorder of the airways. The main feature of this disease is the narrowing of the bronchial tubes, which causes difficulty in breathing. Other features include variable airflow obstruction and airway hyperresponsiveness. The common symptoms of asthma are wheezing, breathlessness and coughing. In simpler terms, asthma is caused by inflammation of the bronchial tubes, which leads to narrowing of the air passages at certain times and hence difficulty in breathing (García-Marcos et al., 2023). The factors that contribute to the development and severity of asthma are genetic, environmental and behavioural ones, and the combination of all three determines an individual's level of risk for this disease (Melén et al., 2024). 





Fig.1: Diagram of normal lung v asthmatic lung                                                                                             
Adolescents with asthma have a lot of behavioural and developmental differences that need to be taken into account when planning the management of their disease. Unfortunately, this period of life is often characterised by an increase in experimentation with risk-taking behaviours, such as smoking and vaping which are known to have negative effects on asthma (Li et al., 2022; Chatziparasidis & Kantar, 2022). Besides that, environmental pollution and respiratory infections are other sources of exacerbations in young people with asthma. One study pointed out that electronic cigarette use among adolescents is linked with a significantly higher risk of having asthma. Thus, it is crucial to develop interventions that will educate and support young people in making the right choices (Li et al., 2022).
Asthma is better controlled when people with asthma manage their own condition, know what triggers their symptoms, and take medicines as prescribed. All these can make symptoms less severe and help teenagers to be independent (Mammen & Rhee, 2012). 

[bookmark: _Toc223229626]2.0. Structure of the Respiratory System & Mechanical Respiration
a. [bookmark: _Toc223229627]Anatomy 
The respiratory system refers to a series of organs and structures that work together to allow air in and out of the body and oxygen and carbon dioxide to be exchanged in the blood (Sendi & Grujii, 2023). The system is made up of the upper and lower respiratory tracts, which have different functions. The nose is the main airway through which inhaled air is introduced and further warmed, moistened, and cleaned of dust and dirt by the hair follicles and mucus lining the nasal passage (Davraj et al., 2021). The pharynx is a muscular tube that links the nose and mouth to the larynx; it lets the air pass freely but also is responsible for food being directed to the oesophagus (Matthan & Paleri, 2018). The larynx is the place where the vocal cords and the glottis are located; it is also a valve that belongs to the airway system structure and serves to prevent food from being aspirated into the trachea, an air passage to the lungs, which is supported by C-shaped cartilage rings that keep the trachea open (Kenhub, 2023).
[image: Respiratory system - Wikipedia]






Fig. 2.  Diagram of respiratory system 
In the chest cavity, the windpipe splits into the main airways (bronchi), which further divide into smaller branches (bronchioles) that carry air to different parts of the lungs. A single bronchiole serves a number of alveoli, tiny air sacs of lung tissue that have very thin walls and are surrounded by a dense network of capillaries where oxygen passes into the blood and carbon dioxide is taken out (Aung et al., 2019). The diaphragm, a dome-shaped muscle, divides the chest from the abdominal cavity, and the intercostal muscles are located between the ribs. They function cooperatively to make the thoracic cavity expand and contract, thus enabling breathing. This anatomical setup guarantees a smooth airflow and optimum gas exchange, which involve getting oxygen for cell metabolism and getting rid of waste carbon dioxide. 
[image: Chronic obstructive pulmonary disease ...]




Fig.3: Diagram of close-up alveoli 

b. [bookmark: _Toc223229628]Mechanical Respiration
Mechanical respiration is the physical act of breathing in and out of the lungs, which is basically the result of the chest volume changes and pressure differences. When you breathe in, your diaphragm goes down and flattens and the external intercostal muscles lift the rib cage, thus the inside of the chest being bigger. When the chest gets bigger, the pressure inside the lungs becomes lower than outside air and therefore air flows to the lungs (Kenhub, 2023; Sendi & Grujii, 2023).
[image: PPT - The Respiratory System PowerPoint ...]







Fig. 4: Diagram of breathing mechanics 
Breathe out is the reverse process where your diaphragm and the rest of the muscles involved in breathing relax and therefore the volume of your chest decreases. The lungs' and chest wall's recoil causes the pressure inside the lungs to go above the atmospheric pressure hence the air goes out (Sobhan, 2024). Normally, this whole expiratory thing does not require effort but during workout or when you forcibly breathe out, you need to use the help of the muscles around the chest.
During normal breathing, coordinated muscle contractions allow air to flow in and out, facilitating gas exchange in the alveoli. In asthma, airway obstruction reduces ventilation and impairs gas exchange, making an understanding of respiratory anatomy and physiology essential.
[bookmark: _Toc223229629]3.0. Gas Exchange in the Lungs
[image: Human gas exchange diagram vector ...]Gas exchange in the lungs makes it possible for the blood to take up oxygen and get rid of carbon dioxide. The process takes place in the alveoli, microscopic air sacs at the ends of the bronchioles that offer a large surface area and very thin barriers to allow oxygen and carbon dioxide to diffuse quickly and easily (Effros, 2006). A network of capillaries closely surrounds each alveolus, so there is hardly any distance to be covered by the gases between the inspired air and the blood; this is a crucial factor for the rapid transfer of gases (Forster, 1957).






Fig. 5: Diagram of diffusion 
Oxygen concentration in the alveolar air is higher than in the deoxygenated blood arriving via the pulmonary capillaries. Hence oxygen diffuses passively through the respiratory membrane, which is made up of the alveolar epithelium, basement membranes, and capillary endothelium, into the blood (Ochs & O’Brodovich, 2023). Most of the oxygen transported in the blood is reversibly bound to haemoglobin in red blood cells to give oxyhaemoglobin, which then carries it to the different tissues of the body (Humphry & Armstrong, 2022).
On the other hand, carbon dioxide which is basically a metabolic cellular waste product is more concentrated in the venous blood than in the alveolar air. This difference in concentration is what determines the diffusion of carbon dioxide from the blood to the alveoli, where it is released during exhalation (Swenson, 2025).
Cells rely on oxygen for aerobic respiration, which converts glucose into ATP, the cell’s energy source. Impaired oxygen intake or carbon dioxide removal disrupts metabolism, reducing cell function and physical performance. (Biro, 2022). 
[bookmark: _Toc223229630]4.0. Impact of Irritants & Pathophysiology 
Asthma is a chronic airway inflammation which is often worsened by lifestyle and environmental irritants. Common triggers include second-hand smoke, vaping, air pollution, and respiratory infections, which inflame the airway lining, increase mucus production, and cause bronchoconstriction, narrowing the bronchi and bronchioles and restricting airflow (Merrigan, 2023).
[image: Schematic diagram showing the pathophysiology of bronchial ...]





Fig. 6: Layered diagram 
There are thousands of chemicals in tobacco smoke, which, when inhaled, cause the airways to be inflamed and cells like neutrophils and eosinophils to be recruited to the airways thus resulting in airway wall thickening and mucus overproduction (Strzelak et al., 2018). The lumen, as a result, gets narrowed and the airways obstructed (Macklem, 1971). Vaping also triggers immunological responses, hence not only the impairment of the removal of mucus and harmful agents by the cilia but also increased airway hyperresponsiveness (European Journal of Medical Research, 2025). Both particulate matter and ozone that constitute air pollution exacerbate the problem of inflammation and oxidative stress, whilst the infection by viruses or bacteria damages the protective barrier of epithelial cells and leads to the generation of further immune responses (Zhou et al., 2024).
[image: bronchial wall in asthma. Schematic ...][image: Asthma airways are inflamed, narrowed ...]



Fig.7-8: Cross-sectional comparison
Anatomically, these changes involve the bronchi, bronchioles, and alveoli and mainly result in narrowed airways and decreased gas exchange. Physiologically, less airflow makes it harder for oxygen to be delivered to the alveoli and finally to the tissues, whereas the removal of carbon dioxide is also compromised thus leading to hypoxia and hypercapnia. Clinically, these pathological changes reveal themselves through constriction of the chest, shortness of breath, tightness of the chest, and coughing which are the typical symptoms of asthma flare-ups. The intensity and recurrence of these symptoms usually depend on the seriousness of the exposure to irritants and the level of airway inflammation.
[bookmark: _Toc223229631]
5.0. Recording and Tracking Respiratory Function 
Asthma is best managed by patients through self-monitoring and recording of their respiratory functions, which allows them to recognise early changes in their condition and help themselves accordingly (Pinnock, 2015).
[image: How to use a peak flow meter][image: Peak Flow Meter for Lungs, Respiratory ...][image: Peak Flow Meter: How To Use ...]





Fig. 9-11: Diagram of Peak flow meter
Peak expiratory flow (PEF) measuring provides a simple and efficient way in that it determines the maximum speed at which a person can breathe out, thus reflecting the degree of airway obstruction. Patients are advised to perform daily PEF tests and refer to their personal best, the highest PEF reading obtained when asthma was under good control. A drop in the PEF value as compared to the baseline level is indicative of airway constriction and the need for medication or other forms of intervention (Gregg, 1964).
Symptom diaries complement objective measures by recording the frequency, duration, and severity of symptoms such as wheeze, breathlessness, and nocturnal awakening. When combined with peak expiratory flow (PEF) data, they provide a comprehensive assessment of asthma control over time (Globe et al., 2015). These data inform the development of an individualised asthma action plan, enabling patients to adjust medication and lifestyle factors in a structured, clinician-guided manner to prevent and manage exacerbations safely (Asarnow et al., 2020).
Recording and monitoring respiratory function enhances patient engagement and supports proactive asthma management. Regular documentation increases awareness of early signs of exacerbation, enabling timely, informed decisions by both patients and clinicians. Monitoring also allows healthcare professionals to evaluate treatment effectiveness, adjust care plans, and implement appropriate interventions.
For adolescents, consistent monitoring promotes self-confidence and accountability in managing their condition. It can help identify behavioural triggers, such as smoking or vaping, and reduce the likelihood of severe exacerbations, ultimately improving overall quality of life (Mathur & Singh, 2024). 
[bookmark: _Toc223229632]6.0. Evidence-Based Lifestyle Recommendations 
Effectively managing asthma in adolescents goes beyond pharmacological treatment and should also incorporate evidence-based lifestyle changes that help decrease the severity of symptoms and prevent flare-ups. Firstly, quitting smoking and staying away from vaping are very important steps because inhaling tobacco smoke as well as vapour leads to worsening of airway inflammation, decrease in lung function, and higher susceptibility to acute asthma attacks (Darabseh, 2021). Structured programmes and continuous education for teenagers that enable them to grasp the gravity and the long-term consequences of these harmful behaviours should be provided. 
It is also of equal importance to limit contact with environmental irritants such as dust, pollen, pet dander, and viral respiratory infections. One can opt for simple but effective practical steps like routine cleaning, using allergen, proof bedding, and avoiding unnecessarily crowded or poorly ventilated places during times when one is likely to be exposed to a high load of allergens in the environment (Morsy, Sharaf & El-Shahat, 2021). Besides that, it is advisable to get vaccinated against influenza and also, if the situation demands, COVID-19 so as to prevent the worsening of the condition due to infections besides saving the burden on healthcare services (Maltezou, Theodoridou & Poland, 2020). 
Regularly participating in physical activities that are safe is another factor that one is encouraged to do as exercise contributes to the general health of the heart and lungs on one condition that ones asthma is under good control and the use of a proper pre-exercise inhaler is adhered to. Besides that, taking medications, especially preventer and reliever inhalers, as prescribed, and having a perfect technique of using the inhaler reduce the risk of attacks and also help to derive the maximum benefit of the therapy (Levy et al., 2016).
[image: healthy lifestyle suggestions ...]









Fig. 12: Lifestyle infographic. 
[bookmark: _Toc223229633]7.0. Conclusion 
The respiratory system relies on the coordinated function of the nose, pharynx, larynx, trachea, bronchi, bronchioles, alveoli, and respiratory muscles, which together facilitate mechanical respiration and gas exchange at the alveoli (Beachey, 2022). 
Asthma is a pathological condition that disrupts this finely adjusted control system by provoking airway inflammation, bronchoconstriction, and excessive mucus secretion, which lead to the narrowing of the airways and hamper the supply of oxygen, thus, clinically the patient manifests symptoms such as wheezing, dyspnea, and decreased exercise tolerance (Melén et al., 2024).
Efficient control depends on a multifactorial strategy that includes pharmaceutical therapy combined with lifestyle changes supported by scientific evidence, e. g. avoiding smoking and vaping, managing triggers, immunisation, performing safe physical activities, and complying with medication.
Periodic checking of respiratory capacity, by means of peak flow measurement and recording symptoms in the diary, along with a written plan for asthma management, allows the teenagers to identify early signs of exacerbation and confidently handle the situation on their own.
Patient education is very, if not most, important for better outcomes in addition to increased self, efficacy and staying engaged in asthma management over the long haul. Adolescents who comprehend the relationship between the anatomy of the respiratory system, its physiological function, and the effects of their lifestyle take a step towards gaining better control of their condition and hence, leading a better life (Zhou et al., 2024). 
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