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Case Study 2 
a) Introduction 
The common condition known as asthma causes the lungs' tiny airways to shrink. This causes wheezing, coughing, and other breathing issues by making it more difficult for air to pass through them (NHS, 2024). Although asthma affects both adults and children, controlling it during puberty poses particular difficulties. People frequently grow more self-reliant during this phase, but they may also stop taking their medications as prescribed or start harmful lifestyle habits like smoking or vaping (Asthma UK, 2023).
Early life experiences have an impact on the developing lungs and can raise the likelihood of acquiring asthma. Prematurity, low birth weight, exposure to tobacco smoke and other air pollutants, and viral respiratory infections are a few examples. Asthma risk is also believed to be increased by exposure to a variety of environmental allergens and irritants, such as indoor and outdoor air pollution, mould, dust mites, and chemicals, fumes, or dust at work. Obesity and excess weight increase the risk of asthma in both adults and children (WHO, 2024). 
The United Kingdom has one of the highest rates of asthma in the world, according to RCP (2014). In the UK, up to 5.4 million people are undergoing asthma medication. It explains a significant portion of primary care consultations, after-hours services, and hospital emergency rooms (NICE, 2025).
b) The Structure of the Respiratory System and the explanation of the process of mechanical respiration
The collection of organs and tissues that take in oxygen from the atmosphere and expel carbon dioxide produced during aerobic respiration makes up the respiratory system. Another name for this gas exchange is external respiration or breathing (Buckley, 2021).
[image: ]The external intercostal muscles raise the rib cage during inhalation, while the diaphragm contracts and descends. By creating a vacuum, this expansion lowers the pressure within the thoracic cavity. The room is flooded with air. Exhaling causes the diaphragm and muscles to relax, which lowers the thoracic cavity's volume and raises the pressure, forcing air out of the lungs. In a resting adult, this procedure, known as pulmonary ventilation, occurs 12 to 20 times every minute. It is regulated both involuntarily, by the brainstem's respiratory centres, and actively, as when we sing or hold our breath (Tuhin, 2025).Figure 1(Encyclopaedia Britannica, n.d.)

When you breathe normally, air enters your body through your mouth or nose. This air enters your lungs and air sacs through your airways. Air may enter and exit the body with ease since the airways are open and clear. When you have asthma, your airways narrow due to internal swelling and external muscular tension, and your airways are clogged with too much mucus. The air cannot escape through the constricted airways after becoming trapped in the air sacs. 3 (Editorial Team, 2023).
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Figure 2 (Physiopedia, n.d.)
The narrowing of the airways can cause wheezing sounds, and adolescents may experience breathlessness even during mild exertion. Understanding these structural and mechanical changes is vital for helping patients manage their symptoms effectively.
c) The process of gas exchange in the lungs 
There are two locations in the body where gas exchange takes place: the respiratory membrane in the lungs, where oxygen is taken up and carbon dioxide is expelled, and the tissues, where carbon dioxide is taken up and oxygen is released. The exchange of gases with the outside world takes place in the lungs' alveoli and is known as external respiration. The exchange of gases within the tissues with the internal environment is known as internal respiration. Simple diffusion is the mechanism that really causes the exchange of gases. Moving carbon dioxide or oxygen across membranes doesn't require energy. Rather, these gases disperse by following pressure gradients. Gas diffusion is maximised by the lung's anatomy: The respiratory and blood capillary membranes are extremely thin, the respiratory
membrane is highly permeable to gases, and the lungs have a huge surface area (Oregon State University, 2025).
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Figure 3 BYJU'S, n.d.)
Asthma-induced airway constriction has a major impact on the lungs' gas exchange mechanism. The process by which carbon dioxide is released from the bloodstream into the atmosphere and oxygen is taken up from the atmosphere into the bloodstream is known as gas exchange. This process occurs in the lungs' alveoli, which are small air sacs with thin walls that let gases flow through. There is less oxygen available for absorption into the bloodstream when the bronchial tubes narrow because less air reaches the alveoli. The body accumulates carbon dioxide as a result of the simultaneous inhibition of the gas's release from the bloodstream into the atmosphere. Gas exchange is further hampered by asthma's inflammation and excessive mucus production, which can harm the alveoli. While inflammation can thicken the alveolar walls, making it more difficult for gases to pass through, mucus can obstruct the airways, preventing air from reaching the alveoli (TudorChase, n.d.). 
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Figure 4 (Alamy, n.d.)
d) How increased levels of irritants in the respiratory system leads to swelling in the lung tissue, and the impact of this on respiration

Nearly one in five people in the UK, or over 12 million people, suffer from a respiratory condition, according to research from Asthma Lung UK. These disorders can be severely exacerbated by traffic-related air pollution, which can result in serious health problems. In 2013, an asthma attack claimed the life of 9-year-old Ella Adoo-Kissi-Debrah, who lived adjacent to a busy road in South London. In the UK, she was the first individual whose death was attributed to air pollution (NIHR, 2023).

Respiratory symptoms are the most likely to appear early among the possible health risks of vaping among young people. Asthma and chronic bronchitis symptoms in youth have been linked to a deterioration in lung function in the elderly NASEM (2018) lists a number of ways that nicotine in e-cigarette aerosol may harm the respiratory system, as well as ways that flavourings and tiny particles may affect lung function on their own (Chaiton et. al, 2023).

Bacteria or viruses can cause respiratory infections, often known as respiratory diseases. Especially if you have asthma, these infections can affect your throat, sinuses, nose, and lungs. They may result in fever, sore throat, cough, or runny nose (Asthma and Allergy Foundation of America, n.d.). 

In the UK, 7.2 million individuals suffer with asthma, making it a fairly common ailment. Ten to twenty percent of people are sensitive to pet fur, six percent to fungus, and one to two percent to dust mites; however, in individuals with respiratory disorders, these percentages increase to twenty to seventy percent. It is believed that several conditions, such as viral illness, exposure to allergens, and periods of elevated air pollution, can exacerbate symptoms. Bioaerosols can cause symptoms that are comparable to those of asthma, and those with such illnesses are more prone to encounter them (UK Health Security Agency & Centre for Climate and Health Security [UKHSA & CCHS], 2025).
e) Tracking and Monitoring Respiratory Function 

According to research, those who follow an asthma action plan are able to better manage their condition. Having an asthma action plan lowers hospital admissions, the usage of reliever medications, and emergency trips to primary care or after-hours procedures (Asthma and Respiratory Foundation NZ, n.d.).

The rate at which air can be expelled from your lungs is known as peak flow. Asthma sufferers can experience constricted airways. This can alter your peak flow score and make it harder to expel air from your lungs rapidly. Peak flow is measured by inhaling deeply and exhaling as quickly and forcefully as possible into a tiny, portable device known as a peak flow meter (Asthma + Lung UK, n.d.).
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Figure 5 (Patient.info, n.d.)


A peak flow test is a straightforward yet useful tool that aids medical professionals in diagnosing and monitoring asthma as well as in cases where the condition may have gotten worse. This can then result in therapeutic changes and aid to further manage the patient's care (Klarity, 2025).


f) Evidence-Based Lifestyle Recommendations

Adolescents who make healthy lifestyle choices can greatly improve their asthma control. These changes promote long-term lung health and work in tandem with medicines.

It has been demonstrated that physical activity promotes both general health and asthma in particular. It is linked to less wheezing, fewer asthma flare-ups, and fewer ER visits for asthma. Exercise training improves asthma-related quality of life by 17%, improves lung function by 3%, and adds nine symptom-free days per month, according to a 2013 systematic review (Stoodley et al., 2019). 

Give up smoking and stay away from secondhand smoke. Asthma is more difficult to treat when one smokes tobacco and breathes in secondhand smoke. Asthma symptoms can also be made worse by heating tobacco, inhaling (vaping) electronic cigarettes, and being around secondhand vapour. Nicotine, an addictive substance found in tobacco plants, and flavourings found in e-cigarettes have the potential to harm your lungs (National Heart, Lung and Blood Institute, n.d.).

By changing weather patterns, climate change has a considerable impact on air pollution, increasing its frequency and intensity. For instance, by intensifying the photochemical processes that generate ground-level ozone, rising temperatures have a direct impact on air quality and worsen asthma symptoms. Higher ambient temperatures have been linked in a number of studies to elevated ozone levels and subsequent asthma flare-ups. Exposure to ozone causes oxidative stress, airway inflammation, and hyperresponsiveness (Soler-Segovia, 2025).

Life is full of intense feelings, both good and bad. For most people, physical symptoms like lightheadedness or jitteriness can accompany emotions like joy, worry, or anxiety. However, stressful situations can have potentially harmful physical implications for persons with asthma, such as abrupt changes in breathing. Stress's impact on asthma can function as a potent feedback loop, making asthma symptoms worse as feelings intensify. Emotions may intensify as asthma symptoms worsen. Engaging in grounding exercises. When feeling overwhelmed by stress, a grounding technique that comes from the mindfulness meditation tradition is helpful. This can assist you in shifting your attention away from fleeting or pessimistic ideas (Sharecare, 2023).


g) Conclusion

Teenagers who are navigating significant lifestyle and behavioural changes may be greatly impacted by asthma, a chronic respiratory ailment. Explaining how symptoms arise and how they can be effectively treated requires an understanding of how the respiratory system works, including the structure of the airways, the process of mechanical breathing, and the exchange of gases in the alveoli.

Inflammation and airway constriction can be brought on by smoking, vaping, and exposure to viruses or air pollution. This reduces oxygen flow and makes breathing more challenging. These physiological consequences emphasise how crucial early intervention and prevention are. Frequent recording of respiratory data and peak flow readings enables people to see trends, steer clear of known triggers, and modify prescription regimens in conjunction with medical specialists.

Evidence-based lifestyle modifications, such as maintaining a healthy diet, staying physically active, avoiding irritants, and managing stress, play a major role in maintaining respiratory health. Educating young people about the causes and management of asthma empowers them to make informed choices that prevent exacerbations and improve quality of life.

Furthermore, increasing awareness at schools, within families, and in communities can help reduce stigma and ensure adolescents receive the necessary support. Health professionals, educators, and peers all have a role to play in promoting safe environments that minimise exposure to irritants and encourage adherence to treatment.

Adolescents with asthma can ultimately have active, self-assured, and satisfying lives while managing their condition with the correct information, self-management techniques, and social support.









Reference List

1. Alamy (n.d.) Diagram showing asthma: normal and asthmatic airways (medical illustration) [Online image]. Available at: https://www.alamy.com/diagram-showing-asthma-normal-and-asthmatic-airways-medically-illustration-image352245716.html (Accessed: 31 October 2025).
2. Asthma + Lung UK (n.d.) ‘Asthma, teenagers and young people’. Available at: https://www.asthmaandlung.org.uk/conditions/asthma/manage/asthma-young-people/ (Accessed: 30 October 2025).
3. Asthma + Lung UK (n.d.) Peak flow. Available at: https://www.asthmaandlung.org.uk/symptoms-tests-treatments/tests/peak-flow (Accessed: 1 November 2025).
4. Asthma and Allergy Foundation of America (n.d.) Respiratory infections and asthma [Online image]. Available at: https://aafa.org/asthma/asthma-triggers-causes/respiratory-infections-flu-cold-asthma/ (Accessed: 1 November 2025).
5. Asthma and Respiratory Foundation NZ (n.d.) Managing your asthma. Available at: https://www.asthmafoundation.org.nz/your-health/living-with-asthma/managing-your-asthma (Accessed: 4 November 2025).
6. Asthma.net (2025) For Those With Asthma, What Is Normal Breathing? [online]. Available at: https://asthma.net/living/normal-breathing (Accessed: 31 October 2025).
7. Buckley, G. (2021) Respiratory System – Definition, Function and Parts. Biology Dictionary [online]. Available at: https://biologydictionary.net/respiratory-system/ (Accessed: 30 October 2025).
8. BYJU’S (n.d.) Exchange and Regulation of Gases – Diagram [Online image]. Available at: https://byjus.com/biology/exchange-regulation-of-gases/ (Accessed: 31 October 2025).
9. Chaiton, M., Pienkowski, M., Musani, I., Bondy, S.J., Cohen, J.E., Dubray, J., Eissenberg, T., Kaufman, P., Stanbrook, M. & Schwartz, R. (2023) ‘Smoking, e-cigarettes and the effect on respiratory symptoms among a population sample of youth: Retrospective cohort study’, Tobacco Induced Diseases, 21:08. Available at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9865633/ (Accessed: 1 November 2025).
10. Encyclopaedia Britannica (n.d.) Diagram showing the diaphragm and lungs during breathing [Online image]. Available at: https://cdn.britannica.com/36/92936-004-8881E781/diaphragm-air-paralysis-lungs-breathing-muscles-lung.jpg (Accessed: 30 October 2025).
11. Klarity (2025) Use of peak flow meters to monitor for acute asthma exacerbations [online]. Available at: https://my.klarity.health/use-of-peak-flow-meters-to-monitor-for-acute-asthma-exacerbations/ (Accessed: 3 November 2025).
12. National Heart, Lung and Blood Institute (n.d.) Managing asthma. Available at: https://www.nhlbi.nih.gov/health/asthma/living-with (Accessed: 6 November 2025).
13. National Institute for Health and Care Excellence (NICE) (2022) Prevalence | Background information | Asthma. Available at: https://cks.nice.org.uk/topics/asthma/background-information/prevalence/ (Accessed: 30 October 2025).
14. NIHR Be Part of Research (2023) Air pollution and respiratory health in the UK – illustration [Online image]. Available at: https://bepartofresearch.nihr.ac.uk/news-and-features/air-pollution?language_id=4790801 (Accessed: 1 November 2025).
15. Open Stax (2025) 22.4 Gas Exchange [online]. In: Anatomy & Physiology 2e. Oregon State University. Available at: https://open.oregonstate.education/anatomy2e/chapter/gas-exchange/ (Accessed: 31 October 2025).
16. Patient.info (n.d.) Peak flow diary – downloadable chart [Online image]. Available at: https://patient.info/features/chest-lungs/peak-flow-diary (Accessed: 3  November 2025).
17. Physiopedia (n.d.) Asthma – illustration [Online image]. Available at: https://www.physio-pedia.com/Asthma (Accessed: 30 October 2025).
18. Royal United Hospitals Bath NHS Foundation Trust (2024) Asthma in Children and Young People: Information for young people, parents and carers [PDF online]. Available at: https://www.ruh.nhs.uk/patients/patient_information/PAE023_Asthma_Information_and_management_plan.pdf?t=19090.21 (Accessed: 30 October 2025).
19. Sharecare (2023) How stress affects asthma – illustration [Online image]. Available at: https://www.sharecare.com/lung-health/asthma/how-stress-affects-asthma (Accessed: 6 November 2025).
20. Soler-Segovia, D. (2025) ‘Consequences of climate change for asthma: Reviewing the research from 2013-2024’, Breathe, 15(2), e50. Available at: https://www.sciencedirect.com/science/article/abs/pii/S246858442500039X (Accessed: 6 November 2025).
21. Stoodley, I., Williams, L., Thompson, C., Scott, H. & Wood, L. (2019) ‘Evidence for lifestyle interventions in asthma’, Breathe, 15(2), pp. e50-e61. Available at: https://publications.ersnet.org/content/breathe/15/2/e50.full (Accessed: 6 November 2025).
22. Tuhin, M. (2025) ‘Understanding the Respiratory System: Functions, Anatomy, and Diseases’, Science News Today [online]. Available at: https://www.sciencenewstoday.org/understanding-the-respiratory-system-functions-anatomy-and-diseases (Accessed: 30 October 2025). (sciencenewstoday.org)
23. TutorChase (n.d.) How do diseases like asthma affect the airways and gas exchange? – Diagram [Online image]. Available at: https://www.tutorchase.com/answers/igcse/biology/how-do-diseases-like-asthma-affect-the-airways-and-gas-exchange (Accessed: 31 October 2025).
24. UK Health Security Agency & Centre for Climate and Health Security (2025) Asthma and airborne allergens [online]. Available at: https://www.gov.uk/guidance/asthma-and-airborne-allergens (Accessed: 1 November 2025). 
25. World Health Organization (2024) ‘Asthma’ . Available at: https://www.who.int/news-room/fact-sheets/detail/asthma (Accessed: 30 October 2025).
image3.png
GAS EXCHANGE AT THE ALVEOLUS [EBYus

. Air moves in and out
blood low in oxygen, et blood lowin CO,

high in CO, high in Oxygen

Capillary wall
Alveolus wall

€0, diffuses from Oxygen diffuses
blood to be exhaled into blood

Oxygen is transported
around body by red
blood cells

Red blood Cells.

Gases dissolve in
moist mucus lining

Byjus.com




image4.jpeg
p

Normal airway

Asthmatic airway

Air trapped
in alveol
Aveoli
Relaxed
smooth Tightened
muscles smooth
musces




image5.gif
Peak Flow Rate

600
550
500
450
400
350
300
250
200
150
100

Peak flow chart

Untreated Asthma
Note there is quite a diference
etween the morming and
evening readings with
the moring sually lower.

Treatment
wth preventer
inhaler starts

Treatment continues
Note: the readings improve
There s stl & slight
difference between morming
and evening (which is nomal
butthe difference is much less
than in untreated asthma.




image1.jpg




image2.jpeg




