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Asthma is an chronic inflammatory disorder, of the respiratory systems that affects the airways, rendering the sensitive, and constricted in reactions to certain stimuli (NHS, 2023). It is characterised by repeated the wheezing, coughing, shortness of breath, and chest tightness, caused by inflammation, mucus production, and muscular tightening in bronchi (GINA, 2024). Asthma affects more than 5,4 million individuals in the UK, and over 1.1 million of these are children, and teens (Asthma and Lung UK, 2023).
The illness often starts in infancy and may continue or worse throughout adolescence, a phase characterised by heightened autonomy and lifestyle modifications. Smoking, vaping, pollution exposure, and not taking medicine as prescribed may all make symptoms worse (Public Health England, 2023). Asthma pathogenesis includes hereditary, and environmental factor. A family history of allergies, respiratory infections, and exposure to irritants like smoke or chemicals are significant risk factors (Papadopoulos et al., 2020).
This report looks at the anatomy, and function of the respiratory system, and how asthma changes the way it works. It will also looks at how smoking, vaping, and lung infections affect how well your lungs work. Finally, it will look at how keeping track of peak flow levels and making changes to one's lifestyle may assist teens with asthma control their symptoms and keep them from becoming worse.
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All of the components that makes up the respiratory system are lungs, the upper, and lower airway, and the muscles that participates in breathing. Next, the air travels via the pharynx, and larynx before arriving at the trachea. The nasal cavity, is the first place where air enters the body, where it's filtered, and warmed. At the end of the trachea, there are clusters of alveoli, which are tiny sacs that are responsible for gas exchange (Marieb and Hoehn, 2019). The trachea is divided into the left, and right bronchi, which then branch off into several smaller bronchioles.
In addition to being encircled by the pleura, which is a double membrane that decrease friction when breathing, the lungs are splited into lobes, with three on the right and two on the left. An essential part of the process of mechanical respiration is played by diaphragm, which is a dome-shaped muscle located underneath the lungs. The diaphragm contracts, and goes lower during the process of inhalation, while the intercostal muscles expands the rib cage with their contraction. This result in a decrease in intrathoracic pressure, which in turn causes air to flow into the lungs. According to Tortora and Derrickson (2021), the diaphragm goes through a period of relaxation during exhalation, which enables the expulsion of air that is abundant in carbon dioxide.
Airways are often irritated and hypersensitive in teenagers who suffer from asthma. A condition known as bronchospasm occur when the smooth muscle of the bronchi constrict, as a result of exposure to triggers such as smoking, pollen, exercise. This results in a reduction in airflow and therefore makes breathing more difficult. (Carroll and Pearson, 2022) This phenomenon is referred to as airway hyperresponsiveness.
In the course of an asthma exacerbation, the mechanical respiratory process gets more difficulty. Attributable to the blockage of the airways, the person is required to make a greater efforts to inhale, and exhale. The bronchioles become even more constricted as a result of mucus productions, which reduces the absorption of oxygen and the elimination of carbon dioxide. According to Papadopoulos et al.'s research from 2020, persistent inflammation may make it more difficult to breathe normally by causing structural changes in the airways, such as thicker airway walls and decreased flexibility.
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Capillaries that convey deoxygenated bloods from the pulmonary arteries surround the alveoli, which are the sites where gas exchange takes place. The wall, of the alveoli and the capillaries are incredibly thin, which enables the process of diffusion to take place quite effectively. Oxyhaemoglobins is formed when oxygen penetrates the capillary blood from the alveoli and binds to the haemoglobins molecules that are present in the red blood cells. According to Widmaier et al.'s research from 2020, carbon dioxide, which is a by-product of cellular respiration, is transported from the blood into the alveoli, where it is then expelled.
The movement of oxygen from an area of greater partial pressure in the alveoli to an area of lower partial pressure in the capillaries is driven by concentration gradients. On the other hand, carbon dioxide goes in the opposite direction that oxygen moves. The surface area of the alveoli, the thickness of the alveolar membrane, and the sufficient ventilation and perfusion balance are all factors that determine the effectiveness of gas exchange (West, 2018).
Inflammation, and the deposition of mucus inside the airway, both contribute to an increase in airway resistance. A reduction in the surface area that is accessible for gas exchange. Hypoxia, which is characterised by low oxygen levels, and hypercapnia, which is characterised by excessive carbon dioxide level, are both possible outcomes, of the limited airflow. In an effort to compensate for the lack of oxygen in their blood, asthma sufferers often demonstrate fast, and shallow breathing during an asthma attack. By gaining an understanding of this process, one may better comprehend the significance of effectively regulating inflammation in the airways in order to ensure proper gas exchange, and enhanced respiratory efficiency.
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Asthma symptoms may be considerably exacerbated by exposures to irritants such airborne pollutions, vaping aerosols, and cigarettes smoke. These drugs harms the respiratory tracts epithelial linings, by including compounds like nicotine, tar, formaldehyde, and acrolein (Reidel et al., 2018). Histamines, cytokines, and leukotrienes are released when inhaled irritants trigger immunological response. This result in oedema, or thickening of the airway walls, and an overabundance of mucus production (Barnes, 2020).
Even while vaping is thought to be less dangerous, it still exposes the lungs to hazardous particles. According to studies, the vapours from e cigarettes interfere with mucus clearance and disturb regular ciliary activity, increasing the risk of infection in the lungs (Reidel et al., 2018). Because their lungs are still growing and frequent inflammation may cause long-term structural damage, adolescents are especially at risk.
According to the Global Initiative for Asthma (2024), smoking also raises oxidative stress, which impairs the lungs' capacity to combat dangerous free radicals. This causes bronchoconstriction and decreased airflow by irritating the airway tissues even more. The bronchioles shorten as a result of the cumulative impact, limiting oxygen supply and increasing respiratory effort.
By inducing immunological reaction that increase inflammation, exposures to respiratory illnesses like influenza, or COVID 19 may also make asthma worse. Frequent coughing, wheezing, and shortness of breath may results from viral infections that increase mucus production, and airways sensitivity (Papadopoulos et al., 2020). In extreme situations, corticosteroid therapy may be necessary to minimise inflammation, and chronic airways oedema.
In the end, prolonged exposure to these irritants damages the lungs fragile tissues, and lessens their flexibility, resulting in chronic airway inflammation. Teenagers must be taught about the physiological effects of these drugs in orders to comprehend the need of changing their lifestyle in order to avoid long term respiratory issues.
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Checking how well your lungs are working, is an important part of managing asthma's. Peak expiratory flow (PEF) is a way to find out how quickly someone can breathe out after taking a deep breath. It shows how blocked the airways are and gives early warning indications of asthma attacks (NICE, 2023).
Patients may keep track of how well their lungs, are working every day using the peak flow meter. Recording data may help find trends, including when airflow decrease after being around irritant or during illness. A big reduction in peak flow values (more than 20% below the persons best measurement) indicate that the airway are becoming smaller and that something needs to be done (Asthma UK, 2024).
Healthcare experts might change treatment strategies based on respiratory data. It also gets patients involved and helps them take care of themselves, which makes them more responsible and aware. Teens frequently don't realise how bad their symptoms, therefore objective data like PEF measurements are an good way to show how well their lungs are working (Global Initiative for Asthma, 2024).
Digital solutions, including smartphone applications, and smart inhalers, may help patients keep track of their readings, medications, and findings communicate them with their doctor (NHS, 2024). Getting teens to utilise these tools may help them stick to their care plans and encourage them to take care of their health.
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Changing how you lives is a very important parts of controlling asthma and stopping flare-ups. The first suggestion is to stop smoking and vaping. Both bring in dangerous chemicals that hurt and inflame the cells in the airways. According to the WHO (2023), giving up smoking can improve lung function, in just a few weeks, and lower the need for relief inhalers. Teenagers can stay smoke free with the help of support groups, nicotine replacement treatments, and therapy.
Second, keeping good respiratory hygiene like washing your hands often, wearing mask in an busy place, and getting a flu shot every year lowers the risk of getting respiratory illness. Inhaled virus can cause asthma attacks by making airways more sensitive, and making more mucus (Papadopoulos et al., 2020).
Third, aerobic activity like walking or swimming on a daily basis makes breathing muscles stronger and expands the lungs. Exercise should only be done with a doctor's advice, and the right way to use an inhaler before exercise.
Fourth, asthma causes can be cuts down by a lot by making the air inside better (by using air filters, avoiding strong smells, and reducing exposure to dust mites). Lastly but not least, eating a healthy diet full of antioxidants like those found in fruits, and veggies is good for your immune system and lowers oxidative stress in lung cells (Carroll and Pearson, 2022).
Teenagers can better control their asthma, lower the number of flare-ups, and improve their general quality of lifes by making these changes to the ways they live.
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Asthma it's an long-term respiratory illness that has to be managed at all time, particularly in teens who are exposed to new dangers in their surroundings, and lifestyles. Patients may take an active parts in their treatment if they know how the respiratory systems works and how smoking, vaping, and infections influence lung health. Keeping an eye on peak flow and following medical and lifestyle advice may make asthma episodes far less severe and less common.
The practicing nurse's job includes more than just treating patients; they also teach and prevent illness. Nurses may assist teens learn how to take care of themselves for the rest of their lives and lessen the long-term effects of asthma on their health and well-being by giving them information that is based on research and encouraging them to behave responsibly.
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