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Asthma is one of the most common and persistent breathing problems in children and adolescents worldwide, and its prevalence is increasing gradually (Asher et al., 2017). The bronchial wall comprises various tissues, including the outer layer, smooth muscles, and blood vessels, that are affected by the long-lasting inflammation of the airways (Holgate et al., 2015). According to Papi et al. (2018), this inflammation is the main cause of repeated episodes of breathing problems and increased sensitivity of the airways. Adolescents often struggle because they have no idea about the seriousness of this problem and find it hard to handle them this can lead to negative effects later on in life (Bush et al., 2017).
Young people's asthma can start or get worse for various reasons. These can be broadly split into two groups: influences from the environment and factors related to the host. One factor that can increase the risk is genetics; if someone in the family has asthma or allergies, their chances of having them are much higher (Thomsen, 2015). According to Jayasooriya et al. (2025), environmental influences include reasons related to pregnancy, like a mother smoking while pregnant, viral infections, and exposure to allergens found indoors and outdoors, such as dust mites, pollen, and mould. This report will explain how asthma works in the body, how breathing processes and exchanges gases, how the respiratory system is built and its role, and how changes in daily habits and keeping track of their health can help adolescents better manage their condition.
[bookmark: _Toc222189019][bookmark: _Toc222403785][bookmark: _Toc222420865][bookmark: _Toc222430182]2. Respiratory System Structure and Mechanical Respiration
The main job of the respiratory system is to help the body release carbon dioxide and bring in oxygen. To perform better, it is organised in a way that goes from top to bottom. Air enters the body through the nose or mouth. The tiny hairs and mucus in the airways help to warm, moisten, and clean the air (Tortora and Derrickson, 2017). The trachea is a tube that stays open because of C-shaped rings made of cartilage. It comes after the pharynx and larynx in the throat (Marieb and Hoehn, 2019).
Each of the two big bronchi that come from the windpipe goes into a lung at a spot called the hilum. The bronchi then divide into smaller tubes and many tiny channels called bronchioles inside the lungs (Saladin, 2020). The lungs are soft, sponge-like organs. The left lung has two parts, called lobes, to save space for the heart. Whereas the right lung has three lobes. The pleura is a two-layered membrane that helps the lungs move smoothly when breathing and reduces friction. It also protects the entire lung structure (Tortora and Derrickson, 2017).
Breathing has two parts: exhaling (breathing out) and inhaling (breathing in). The process of coming up with ideas is constantly changing. The main muscles involved are the external intercostal muscles and the diaphragm (Marieb and Hoehn, 2019). The outer intercostal muscles tighten to lift and expand the rib cage, while the diaphragm flattens and moves down when it tightens. As a result, the space in the chest gets bigger.
When the pressure inside the lungs becomes lower than the air outside, it creates a pressure difference that makes air move into the lungs (Saladin, 2020). Expiration usually happens passively when these muscles relax. The diaphragm goes up when it relaxes, and the ribs move inward and down. This makes the chest space smaller and increases the pressure in the lungs, pushing air out (Waugh and Grant, 2018).
[bookmark: _Toc222189020][bookmark: _Toc222403786][bookmark: _Toc222420866][bookmark: _Toc222430183]3. Gas Exchange in the Lungs
The lungs have many tiny, stretchy air sacs called alveoli. An adult has about 300 million of these sacs, which are found at the ends of small tubes called bronchioles (Marieb and Hoehn, 2019). Alveoli are important areas where gases are exchanged. They are covered with a substance called surfactant, which reduces surface tension and helps keep the alveoli from collapsing (Tortora and Derrickson, 2017). A dense network of tiny blood vessels surrounds the air sacs in the lungs, creating a big area for gas exchange.
The walls of the alveoli and capillaries, along with the thin layer between them, make up the respiratory membrane. This is a thin barrier that allows gases to exchange between the lungs and blood, a process called external respiration (Saladin, 2020). The thinness of this membrane, which is usually around 0.5 micrometres, allows gas to spread quickly (Powers and Howley, 2018). Due to their different pressure levels, carbon dioxide and oxygen move through simple diffusion. 
In the air sacs of the lungs (alveoli), the oxygen level is about 100 mmHg, while in the blood returning to the lungs (deoxygenated blood), it is about 40 mmHg. To get to the body's tissues, oxygen moves from the small air sacs in the lungs into the blood, where it sticks to a protein called haemoglobin in red blood cells. On the other hand, there is more carbon dioxide in the blood (about 45 mmHg) than in the air sacs (about 40 mmHg) in the lungs. This causes carbon dioxide to move from the blood into the air sacs so it can be breathed out (Marieb and Hoehn, 2019).
[bookmark: _Toc222189021][bookmark: _Toc222403787][bookmark: _Toc222420867][bookmark: _Toc222430184]4. Pathophysiology of Asthma: Respiratory Effects of Irritants
Asthma is a long-term condition that causes swelling and irritation in the airways. When a person with asthma encounters something that bothers them, a complex series of reactions starts in their immune system (Holgate et al., 2015). Allergens like pollen and pet hair, breathing illnesses, cold air, exercise, and especially cigarette smoke and vaping are common factors that can irritate adolescents (Miyashita and Foley, 2020).
An irritant makes the inside of the airways swell. Mast cells, eosinophils, and T lymphocytes become active during this inflammation. They release different chemicals like cytokines, histamines, and leukotrienes (Papi et al., 2018). These helpers cause changes in the body that make lung tissue grow larger and tighten the airways. 
First, they make the tiny blood vessels more open and widen them, which leads to swelling in the bronchial walls and fluid build-up in that area (Kumar et al., 2020). Second, they help goblet cells make more mucus, which can block the already narrow airways (Roe et al., 2025). Finally, these substances directly cause bronchoconstriction, which is when the muscles around the airways tighten too much, making the airway smaller (Parsons, 2014).
This swelling and tightening make it hard to breathe. It is much harder for air to get in and out of the lungs because the airways are more blocked. The main signs of an asthma attack are feeling like tightness in the chest, coughing, having trouble breathing, and wheezing, which is a sound made when air goes through narrow passages. Breathing gets harder, and if it becomes very bad and isn't treated, it can lead to low oxygen in the blood. This happens because the tiny air sacs in the lungs are not able to get enough oxygen to work properly (Powers and Howley, 2018).
[bookmark: _Toc222189022][bookmark: _Toc222403788][bookmark: _Toc222420868][bookmark: _Toc222430185]5. The Value of Monitoring: Peak Flow Measurements
An important part of successfully managing asthma is keeping track of it regularly, especially for adolescents who may not notice small changes in their health. A peak flow meter is a very helpful tool for this. Peak expiratory flow rate (PEFR) is the quickest speed at which someone can push air out of their lungs after taking a full breath. This is measured with a simple, easy-to-carry tool (Asthma+Lunk UK, 2026).
Peak flow measurements can be taken and tracked over time to provide clear and accurate information about the proper functioning of the lungs. This is important because a patient's personal view of their symptoms might not be correct, especially in adolescents who might downplay their sickness (Bush et al., 2017). By using a peak flow diary, the patient and their medical team can find out their best breathing level and identify safe (green), cautious (yellow), and urgent (red) levels for their health (BTS, 2024).
Peak flow values can go down hours or even days before symptoms show up, which can be a warning sign that a worsening event is about to occur (Reddel et al., 2015). Finding out early that asthma is getting worse helps an adolescent follow their asthma plan. This plan might include staying away from activities that make their asthma worse, using more of their regular medicine (like inhaled corticosteroids), or using quick-relief medicine (like salbutamol). This plan helps them take care of their breathing problems, prevents serious attacks, and means they need fewer emergency treatments (Reddel et al., 2022). Linking their daily actions and symptoms to measurable changes in how their lungs work, it helps people take charge of their health.
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To help adolescents with asthma feel better and live healthier, it's important to focus on changing habits they can control.
[bookmark: _GoBack]Smoking and Vaping: Staying away from vaping and tobacco smoke is the most important change for any adolescent with asthma. According to Thomson et al. (2017), smoking is a major risk for getting asthma. It is also connected to more severe symptoms, faster loss of lung function, and a reduced response to steroid treatments. Similarly, new information shows that using e-cigarettes or vaping is not a safe alternative. It was found that the mist produced by e-cigarettes contains harmful substances and tiny particles that can irritate the airways. This can lead to swelling, make asthma more difficult to manage, and increase sensitivity in the lungs (Miyashita and Foley, 2020; Clapp and Jaspers, 2017). Health care providers should give help and straightforward advice without judging those who want to stop smoking and vaping.
Physical Activity: Some people might have breathing problems when they exercise, but regular physical activity is good for lung health and overall well-being. Youngsters should be encouraged to be active and play sports. If needed, they should use a quick-relief inhaler before doing these activities (Parson and Mastronarde, 2017). Since being overweight can make asthma harder to manage, it's really important to stay at a healthy weight by exercising (Peters et al., 2018).
Managing Allergens and Infections: It can be helpful to take steps to reduce contact with common indoor allergens. This means ensuring there is enough fresh air to stop mould from growing, washing bed sheets in hot water every week, and using covers on beds that keep dust mites away (Asthma+Lung UK, 2026). Also, since respiratory viral infections can cause serious asthma attacks, adolescents should be encouraged to get the yearly flu shot up to date (Vasileiou et al., 2017).
Obedience to Medication: It's important to teach people why they should take their preventer medicine (inhaled corticosteroids) as directed.  Many adolescents often don't follow through because they feel embarrassed, forget, or think it doesn't matter right now.  To help people get more involved in their treatment, it's important to highlight how these medications slowly reduce inflammation in the airways. This leads to fewer attacks and better long-term health (Murphy et al., 2021).
[bookmark: _Toc222189024][bookmark: _Toc222403790][bookmark: _Toc222420870][bookmark: _Toc222430187]7. Conclusion
Young people’s asthma is a common and complicated problem caused by ongoing swelling in the airways. To know how illness affects normal functions, one needs to understand how the respiratory system is built and how it works to exchange gases. The uncomfortable symptoms during a worsening of the condition happen because of a cycle of inflammation and tightening of the airways. This is triggered by things like smoking and vaping. Adolescents can take control of their breathing health if they have the right tools and information. 
Making important lifestyle changes, like stopping smoking and vaping, staying active, managing allergies, and taking medicine as directed, can really help improve symptoms and overall quality of life. Regularly checking peak flow measurements provides clear information for early action. Healthcare workers can help young people take care of their illness safely and effectively. They can do this by giving them clear information and support, which can lessen the effects of the illness on their daily lives.
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