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Introduction
Asthma is a long-term condition that affects the airways, which are the tubes that carry air into and out of the lungs. In people with asthma, these airways are more sensitive than normal and can become irritated easily. When this happens, the airways tighten, swell, and sometimes produce extra mucus. This makes it harder for air to move in and out of the lungs, which can lead to symptoms such as wheezing, coughing, chest tightness, and shortness of breath. These symptoms can be mild at times, but they can also become more serious during an asthma attack (NHS, 2017).
Asthma often starts in childhood, but it can continue into the teenage years and adulthood, especially when it is not managed well. Certain lifestyle habits, such as smoking, vaping, and spending time in crowded places, can increase a person’s exposure to triggers and make symptoms worse. This is why understanding asthma is important, particularly for young people. It helps them recognise what can trigger their symptoms, avoid situations that may make their asthma worse, and follow their treatment properly. Learning about asthma also supports better self-care and can help prevent serious breathing problems in the future. According to Asthma Statistics Report 2025. In the UK, around 7.2 million people have asthma, affecting roughly eight in every 100 people. (Source: Asthma + Lung UK).
Risk factors require integration across clinical genetics, immunology, epidemiology, and environmental science.
1. Genetic Factors
· Genetic susceptibility plays a foundational role in asthma risk, influencing immune responses, airway structure, and inflammatory pathways.
Family History of Asthma: Individual with first degree relatives with asthma, or allergic rhinitis are at higher risk due to shared genetic variants.
2. Environmental and Lifestyle Factors
· Multiple external exposures can trigger or exacerbate asthma by influencing immune modulation, airway inflammation, or sensitization.
· Allergens:
· Indoor allergens: dust mites, pet dander, cockroach frass, mold spores.
· Outdoor allergens: pollens, fungal spores.
Air Pollution:
· Chronic exposure can prime airway inflammation and hyperresponsiveness.
· Prenatal exposure: maternal smoking can impair fetal lung development.
· Secondhand smoke: increases risk of wheezing and asthma in children.
· Respiratory Infections:
Earlylife viral infections (e.g., respiratory syncytial virus, rhinovirus) can disrupt airway immune tolerance and increase asthma susceptibility.
· Occupational Exposures:
· Chemicals, dusts, and fumes in work environments can induce occupational asthma.
· 3. Perinatal and Developmental Factors
· Early-life lung and immune development profoundly influence asthma risk.
· Premature Birth: Underdeveloped lungs and immature immune systems predispose to wheezing and chronic airway disease.
· Low Birth Weight or Intrauterine Growth Restriction: May affect airway size and lung function.
· Delivery Mode: Cesarean section may alter neonatal microbiota, affecting immune system maturation.
· 4. Lifestyle and Behavioural Factors
Obesity: Increases systemic and airway inflammation, elevating asthma risk.
· Low antioxidant intake (vitamin C, vitamin E) and low omega-3 fatty acids may contribute to pro-inflammatory states.
Physical Activity: Insufficient exercise may exacerbate airway hyperresponsiveness via systemic inflammation.
· 5. Socioeconomic and Psychosocial Factors
· Exposure to socioeconomic adversity correlates with higher asthma prevalence.
· Chronic stress may modulate immune responses, increasing susceptibility to asthma exacerbations via neuroendocrine–immune interactions.
· 6. Integrative Perspective: Gene–Environment Interactions
· Asthma phenotypes emerge from complex interaction between genes and environment. Martinez, F. D. (2018). Early-Life Origins of Asthma. New England Journal of Medicine, 379, 1827–1835.
[bookmark: _Toc233036336]Structure of the Respiratory System and Mechanical Respiration
The respiratory system is composed of organs and tubes that enable air to enter the body and reach the lungs, according to NHS Lothian (2025). Typically, air enters through the mouth or nose and then travels through the trachea, larynx, and pharynx. The trachea then splits into the left and right bronchi, which split off into smaller bronchioles inside the lungs. Gas exchange occurs in the alveoli, which are microscopic air sacs at the end of the bronchioles. The diaphragm and intercostal muscles are vital for breathing, while the lungs are housed inside the chest cavity and shielded by the rib cage. To protect the sensitive tissues inside the lungs, the airways also aid in warming, moistening, and filtering the air before it enters. The lungs can expand as air enters and then return to their resting position when air exits because they are elastic.
The movement of air into and out of the lungs is referred to as mechanical respiration, or ventilation. The diaphragm flattens and contracts during inhalation, and the intercostal muscles raise and extend the ribs. According to BBC Bitesize (2023), this causes air to be sucked in by expanding the chest cavity and lowering the pressure inside the lungs. To force air out of the chest, the diaphragm relaxes and the ribs shift downward and inward during exhalation. This process occurs naturally all the time, but it can become more challenging in people with asthma because narrower airways make it more difficult for air to move easily.
[bookmark: _Toc233036337]Gas Exchange in the Lungs
The mechanism that enables the organism to absorb oxygen and expel carbon dioxide from the blood is known as gas exchange. The alveoli, which are microscopic air sacs at the extremities of the bronchioles, are where this occurs. The alveoli are encircled by tiny blood veins known as capillaries, as explained by Asthma + Lung UK (2015). When a person inhales, air fills the alveoli, allowing oxygen to pass through their thin walls and into the bloodstream. For carbon dioxide to be exhaled, it simultaneously travels from the blood into the alveoli.
Diffusion is the process by which these gases move. Particles travel from a region with a higher concentration to one with a lower concentration through a process known as diffusion. Oxygen diffuses into the bloodstream in the lungs because the alveoli contain more oxygen than the blood coming from the body. Carbon dioxide diffuses in the opposite way because the blood contains more of it than the alveoli. The walls of the capillaries and alveoli are barely one cell thick, which facilitates rapid gas passage, according to BBC Bitesize (2023).
The lungs have millions of alveoli, which provide a very vast surface area, therefore gas exchange is very efficient. Additionally, the alveoli's substantial blood supply contributes to the maintenance of the concentration gradient required for diffusion to proceed. After entering the blood, oxygen binds to haemoglobin in red blood cells and travels throughout the body to the tissues that require it. After that, carbon dioxide, a waste product of breathing, is returned to the lungs for elimination. Gas exchange is less efficient if asthma narrows the airways or causes them to get clogged with mucus, according to BBC Bitesize (2023).
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Asthma makes the airways more sensitive than normal, so common irritants can trigger an exaggerated response. Smoke, vape aerosol, dust, pollen, air pollution, and respiratory infections such as colds or flu can all irritate the airways and worsen symptoms (Asthma + Lung UK, 2023). When these triggers are present, the airway lining becomes inflamed and swollen, which makes the space inside the airways narrower and harder for air to move through.

As the airways narrow, the muscles around them can tighten and extra mucus may be produced, further blocking airflow. This reduces ventilation, meaning less air reaches the alveoli for gas exchange, so oxygen enters the blood less effectively and carbon dioxide is removed less efficiently (BBC Bitesize, 2023). As a result, the person may experience wheezing, coughing, chest tightness, and shortness of breath, and in more severe cases this can lead to an asthma attack that requires urgent treatment (NHS, 2025).
Repeated exposure to irritants can make the airways even more reactive over time, so symptoms may appear more quickly and become harder to control. This is why avoiding triggers and reducing exposure to smoke, pollution, and infections is important for protecting lung function and lowering the risk of flare-ups (Transformation Partners in Health and Care, 2025).
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Recording and tracking respiratory function is an important part of asthma management because it helps people understand how well their lungs are working and whether their asthma is under control. One of the most useful ways to do this is through peak flow monitoring, which measures how quickly air can be blown out of the lungs and can help detect narrowing of the airways before symptoms become severe (NHS, 2025). This is especially helpful because asthma can change from day to day, so regular monitoring gives a clearer picture of whether treatment is working properly and whether a person needs to act sooner rather than later (BTS,2023; SIGN, 2024).
· Peak flow readings should be recorded regularly, because they can show early signs that asthma is getting worse, even before the person feels very unwell (NHS, 2025).
· A peak flow diary is useful because it allows the person to record their scores, symptoms, inhaler use, and possible triggers, which helps identify patterns over time (Asthma + Lung UK, 2023).
· Peak flow testing is usually done by blowing into the meter three times and recording the highest reading, which gives the most accurate result for monitoring asthma (NHS, 2025).
· Keeping a record of these readings helps healthcare professionals check whether treatment is effective and decide whether the asthma plan needs to be reviewed or changed (BTS,2023 and SIGN, 2024).
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Rees, Price and O’Byrne (2019) explain that asthma is easier to manage when patients understand their triggers and follow a personalised care plan like: Understanding Individual Triggers. Avoidance of Smoking and Vaping. Reducing Exposure to Environmental Trigger. Lifestyle Adjustments to Support Lung Health. For adolescents, this means making practical lifestyle changes that reduce irritation of the airways and lower the chance of flare-ups. The most important step is to avoid smoking and vaping, because both can inflame the lungs and make symptoms worse. Young people should also try to stay away from second-hand smoke, crowded places during infection outbreaks, and other common triggers such as air pollution. Avoiding these triggers can help reduce inflammation in the airways and make day-to-day asthma symptoms easier to control.
· Another important recommendation is to use prescribed treatment properly and consistently. Taking inhalers as prescribed, checking inhaler technique, and knowing when to use a reliever inhaler are all important parts of daily asthma control. 
· Adolescents should also attend regular asthma reviews so that healthcare professionals can assess symptoms, monitor control, and update treatment if needed. Keeping an asthma action plan, would make it easier to recognise early signs that asthma is getting worse and helps young people know what steps to take before symptoms become more serious (Rees, Price and O’Byrne, 2019).
· Regular physical activity is encouraging, but it should be done in a safe and planned way. Adolescents can reduce the risk of symptoms by warming up before exercise, carrying their reliever inhaler if advised, and stopping if they notice wheezing, chest tightness, or unusual breathlessness. 
· Good sleep, a balanced diet, and early action when symptoms begin to worsen can also improve control and reduce the chance of attacks. These lifestyle changes help young people feel more confident, stay active, and manage asthma more independently as they get older (Scullion, 2020).
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Asthma is a public health problem because it affects many people and can have a serious impact on daily life, school attendance, and overall health if it is not controlled properly (NHS, 2025). It is a long-term condition that affects the airways, making it harder for a person to breathe when symptoms flare up. Asthma is triggered when the airways react to things such as smoke, dust, pollen, cold air, pollution, exercise, or chest infections. These triggers cause the airways to become inflamed, swollen, and narrow, and they may also produce extra mucus. As a result, less air can move in and out of the lungs, which can lead to coughing, wheezing, chest tightness, and shortness of breath (Asthma + Lung UK, 2023). In more serious cases, these symptoms can develop into an asthma attack that needs urgent treatment.
[bookmark: _Toc233036342]To reduce these risks, people with asthma should try to avoid the triggers that make their symptoms worse, especially smoking, vaping, and polluted environments. They should also use their inhalers correctly, take their medication as prescribed, and attend regular asthma reviews so their condition can be monitored properly. Keeping an asthma action plan is also important because it helps the person know what treatment to take every day and what to do if symptoms begin to get worse (Asthma + Lung UK, 2023). In the future, better asthma education, regular monitoring, and earlier support will help young people manage asthma more confidently and reduce the risk of severe attacks.
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