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[bookmark: _Toc222028242][bookmark: _Toc222031589][bookmark: _Toc222031624][bookmark: _Toc222031878][bookmark: _Toc222031949]a) Introduction: Asthma and Its Risk Factors
Asthma is a long-term disease that affects the airways, causing problems like limited airflow, over-reactive bronchial tubes, and repeated respiratory issues such as wheezing, shortness of breath, chest tightness, and coughing (Reddel et al., 2022). According to WHO (2023), 455,000 deaths occurred in 2019 due to Asthma. It usually begins in childhood but often continues into the teenage years and adulthood, when personal choices have a bigger effect on handling the illness. Genetic factors, being around things that cause allergies, lung diseases, cigarette smoke, vaping, and air pollution are key risks (NICE, 2024). 
The risk of worsening symptoms is higher if people don’t use their inhalers correctly and don’t understand how their breathing works. To keep asthma under control safely for a long time, it's important for patients to learn about how their lungs work, avoid things that trigger their symptoms, and monitor their own condition (Rajvanshi et al., 2024).
[bookmark: _Toc222031879][bookmark: _Toc222031950][bookmark: _Toc222028243][bookmark: _Toc222031590][bookmark: _Toc222031625]b) Respiratory System Structure and Mechanical Respiration
The respiratory system is designed to help with breathing and exchanging gases efficiently. The breathing tubes are divided into two parts: the upper part and the lower part. The nose, nasal cavity, sinuses, throat, and voice box are parts of the upper respiratory system. They help to clean, warm, and add moisture to the air we breathe in. The nasal cavity helps protect against infections by using tiny hairs and mucus to trap dust and germs (Hall and Guyton, 2021; Meskell, 2010).
The trachea is a tube that stays open because of C-shaped rings made of cartilage.  It is the first part of the airways that leads to the lungs.  The trachea divides into big tubes called primary bronchi.  These big tubes then split into smaller tubes called bronchioles and also into secondary and tertiary bronchi.  Finally, they end in small air sacs and ducts. Alveoli are tiny air sacs with thin walls that are close to small blood vessels in the lungs. They provide a large area for exchanging gases. The two layers of pleura around the lungs reduce friction and help maintain low pressure in the chest (Maina, 2014; Hall and Guyton, 2021).
Mechanical respiration, also called ventilation, is the movement of air caused by changes in pressure from muscle activity. When one breathes in quietly, the muscles between their ribs (external intercostal) lift the ribs, and the diaphragm (the main breathing muscle) tightens and becomes flat. This makes the chest cavity bigger and helps pull air into the lungs. Usually, when they breathe out, their chest and lungs return to their usual shape without them having to push. The abdominal muscles and internal intercostal muscles are two extra muscle groups that help with breathing when they exert themselves, like during exercise, to help them exhale (Arlati, 2018).
Narrowed airways and less ability of the lungs to return to their normal shape make it harder to breathe out in conditions like asthma. This causes air to get trapped in the lungs and makes it take longer to breathe out (Maina, 2014; Arlati, 2018). This highlights how important both body shape and movement are for breathing well.
[bookmark: _Toc222028244][bookmark: _Toc222031591][bookmark: _Toc222031626][bookmark: _Toc222031880][bookmark: _Toc222031951]c) Gas Exchange in the Lungs
In the lungs, gas exchange allows carbon dioxide to leave the body and oxygen to enter the blood. The small air pockets at the ends of bronchioles, called alveoli, are where this occurs. Fast gas exchange happens because of the respiratory membrane, which consists of the thin walls of the many tiny air sacs (alveoli) and the walls of nearby blood vessels (capillaries) (Meskell, 2010).
The tiny blood vessels that carry the right side of the heart's used oxygen blood surround each air sac in the lungs. Oxygen moves from the air in the lungs, where there is more of it, into the blood in the tiny blood vessels (capillaries) and connects to the haemoglobin in red blood cells (Hall and Guyton, 2021; Maina, 2021). After coming back to the left side of the heart, this blood with oxygen is sent to the body’s tissues. On the other hand, when one breathes out, carbon dioxide moves into the air sacs (alveoli) because there is more of it in the blood returning to the heart. The blood mainly carries carbon dioxide as bicarbonate ions. The lungs change it back into carbon dioxide, which is either dissolved in the plasma or attached to proteins (Hall and Guyton, 2021).
Good blood flow to the lungs, proper air movement in the tiny air sacs, and matching airflow with blood flow are all important for effective breathing and gas exchange. Surfactant helps reduce surface tension and prevents tiny air sacs in the lungs from collapsing. It's also important to have intact thin membranes (Maina, 2021). Diffusion works less well when things make the membrane thicker, reduce the surface area, or block airflow.
Uneven breathing happens in asthma due to tight airways, swelling, and mucus that block airflow. A ventilation-perfusion mismatch happens when some parts of the lungs get less air but still get enough blood flow. This reduces the amount of oxygen the body takes in and can cause low oxygen levels in the blood, leading to tiredness, less ability to exercise, and difficulty breathing. Strong flare-ups can make it hard to breathe and require urgent medical help (Reddel et al., 2022; Arlati, 2018).
[bookmark: _Toc222028245][bookmark: _Toc222031592][bookmark: _Toc222031627][bookmark: _Toc222031881][bookmark: _Toc222031952]d) Impact of Inflammation and Irritants on Respiratory Function and Lung Tissue
Tobacco smoke, vape clouds, air pollution, and germs are things that can irritate your lungs and make it hard to breathe normally. These irritants cause inflammation and immune reactions in the lining of the airways when they are inhaled.  People with asthma have airways that are sensitive and react strongly to things in their environment, which makes their symptoms worse (Rajvanshi et al., 2024). Due to this, even small amounts of exposure can cause the airways to tighten and worsen symptoms.
Immune cells in the airway wall make substances like histamine, cytokines, and leukotrienes to help with inflammation.  The lining of the airway gets swollen because these substances cause blood vessels to expand and become leakier. At the same time, the smooth muscles in the lungs tighten (called bronchoconstriction), and special cells produce more mucus.  When these things work together, they make it harder for air to move and significantly narrow the airways, especially when breathing out (Arlati, 2018). In simple terms, this means that people with asthma often have wheezing, coughing, tightness in their chest, and difficulty breathing.
Tobacco smoke has many harmful effects on the body's ability to protect the lungs. It reduces the clearing of mucus and trapped germs by affecting how well tiny hair-like structures in the airway work. This makes airway blockage and inflammation worse by promoting mucus build-up, bacterial growth, and repeated infections (WHO, 2023).  Although many people believe vaping is safer, the aerosol from e-cigarettes has harmful substances, flavourings, and tiny particles that can irritate the airways and cause inflammation and increased sensitivity in the lungs (Rajvanshi et al., 2024).
Adolescents with asthma often have worse symptoms due to respiratory infections, especially viral ones. These infections increase mucus and cause swelling in the airways (NICE, 2024). Airway remodelling refers to changes in the lungs, like thickening of the airway walls and more smooth muscle growing, which can occur when inflammation lasts a long time or keeps coming back. These long-lasting changes can lead to continued breathing difficulties and a slow decrease in lung function (Reddel et al., 2022).
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An important part of managing asthma successfully is regularly checking breathing function. This helps in making better clinical treatment-based facts. Patients, especially adolescents, might not share their symptoms fully or might misunderstand them.  So, objective tests can be added to help get a clearer picture. A helpful and popular way to check asthma treatment is by measuring peak expiratory flow (PEF). This method is strongly recommended in personalized asthma action plans (Rajvanshi et al., 2024).
The highest speed of air one can breathe out forcefully after taking a deep breath is checked with a peak flow meter, which is a simple, portable device. This number shows how blocked the airway is at that exact moment.  Patients should check their readings every day at the same time so they can compare them to their best results.  This allows us to use different zones (like green, amber, and red) to look at data and connect it to specific management actions (NICE, 2024).
Peak flow drops often happen before symptoms get worse, so checking it regularly is helpful. Letting someone know early about breathing problems or triggers helps manage the situation quickly, like increasing preventive medication or looking for medical advice. Getting early treatment can reduce the chances of serious worsening of a condition and the need for emergency hospital stays (Reddel et al., 2022).
Tracking peak flow over time helps identify patterns and causes, like exercise, allergies, illnesses, or exposure to smoke. It gives a better overall view of asthma care when used with symptom logs and medicine records. This process encourages patients to take part in their own health care by helping them learn more and get involved (Arlati, 2018).
Patient-recorded peak flow data is helpful information over time that can be looked at during doctor visits to check how successfully treatment is working, change therapy if needed, and see how well the patient's condition is managed. This shows that regularly collecting breathing information helps to provide safer and more personalised asthma care (Rajvanshi et al., 2024).
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Asthma guidelines recommend that using medication alone isn’t enough; it’s also important to make lifestyle changes for better control of the condition. Changes in habits and environment can help reduce airway swelling, decrease how often flare-ups happen, and improve overall lung health. Adolescents, who might face more avoidable dangers and risky behaviours, need to be especially careful about these safety tips.
One of the best pieces of advice is to quit smoking. Tobacco smoke is a strong irritant for the lungs. It makes inhaled medications less effective, speeds up lung damage, and causes more inflammation. More people are being hospitalised and have worse asthma control because of smoking or being around smoke from others (WHO, 2023; Reddel et al., 2022). Teenagers should be able to get follow-up care, therapy, and organised help to quit. It's also a good idea to avoid vaping because recent studies show that the smoke from e-cigarettes contains harmful chemicals and tiny particles that can irritate airways and make breathing harder (Rajvanshi et al., 2024).
Ways to reduce triggers are also very important.  Some ways to improve air quality include lowering contact with allergens like mold, dust mites, and pet hair, improving air flow inside buildings, and staying away from air pollution.  Simple actions like regular cleaning and using bedding that blocks allergens can help reduce symptoms in sensitive people (NICE, 2024).
Also, getting vaccinated helps to prevent sickness. People with asthma should get the flu shot every year because bad asthma attacks often happen due to viral infections in the lungs. Staying up to date with vaccinations helps keep your lungs healthy.
Better asthma management and fewer emergencies are strongly connected to using the inhaler correctly and taking preventer medicines as instructed. Medical guidelines suggest holding education sessions and checking techniques often (Rajvanshi et al., 2024). When asthma is managed well, exercising regularly is suggested because it improves overall well-being, breathing, and heart health (Hall and Guyton, 2021). Programs that teach people how to manage their asthma and provide written action plans usually lead to better outcomes and less need for unexpected medical care (Reddel et al., 2022).
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In summary, to manage asthma properly, it's important to use effective self-care methods and understand how the lungs work, how gases are exchanged, and what happens when the airways get inflamed. Bad habits, not keeping track of things properly, and being exposed to annoying substances all make the situation much worse. Keeping track of peak flow, reducing triggers, not smoking or vaping, using inhalers the right way, and having proper awareness can help improve control and reduce flare-ups (Reddel et al., 2022; Rajvanshi et al., 2024). Giving adolescents information and regularly collecting data helps them take better care of their lungs.


[bookmark: _Toc222028249][bookmark: _Toc222031596][bookmark: _Toc222031631][bookmark: _Toc222031885][bookmark: _Toc222031956]h) Reference List
Arlati S. (2018). ‘Pathophysiology of Acute Illness and Injury’, Operative Techniques and Recent Advances in Acute Care and Emergency Surgery, 11–42.
Hall, J.E. and Guyton, A.C. (2021). Textbook of Medical Physiology (14th Edn.). Philadelphia: Elsevier.
Maina, J.N. (2014). Comparative respiratory physiology: the fundamental mechanisms and the functional designs of the gas exchangers. Open Access Animal Physiology, 6:53-66.
Meskell M. (2010). ‘Principles of Anatomy and Physiology’, Journal of Anatomy, 217(5), 631. https://doi.org/10.1111/j.1469-7580.2010.01292.x 
National Institute for Health and Care Excellence (NICE) (2024) Asthma: diagnosis, monitoring and chronic asthma management (BTS, NICE, SIGN). NICE guideline. G245. Available at: https://www.nice.org.uk/guidance/ng245 (Accessed: 11 February 2026).
Rajvanshi, N., Kumar, P., and Goyal, J. P. (2024). ‘Global Initiative for Asthma Guidelines 2024: An Update’, Indian pediatrics, 61(8), 781–786.
Reddel, H. K., Bacharier, L. B., Bateman, E. D., et al. (2022). ‘Global Initiative for Asthma Strategy 2021: Executive Summary and Rationale for Key Changes’, The journal of allergy and clinical immunology. In practice, 10(1S), S1–S18.
World Health Organization (2023) Asthma fact sheet. Geneva: WHO.
World Health Organization (WHO) (2023) Asthma fact sheet. Available at: https://www.who.int/news-room/fact-sheets/detail/asthma 

