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[bookmark: _Toc235318774]1. Introduction
Asthma is a chronic disease, and asthma is an inflammatory disease, whose clinical signs are characterized by breathlessness, coughing, tightness in the chest and wheezing and reversible limitation in the airway flow (Goldin and Cataletto, 2024). During an asthma attack, the exposure to any trigger causes the inflammation of the airway lining whereby the smooth muscle around the airway contracts (bronchoconstriction), while mucus producing cells produce excessive amounts of mucus, causing the narrowing of the airways significantly (Ortega and Chiarella, 2025). There are several things that contribute to the risk of developing asthma such as genetic predisposition, family history, atopy, which is the tendency for allergy development, smoking in childhood, outdoor pollution, early childhood infections of the respiratory tract, and also occupational exposure in later life (Diaconu et al., 2024).
For adolescent asthma sufferers, management of the condition and patient education have a significant importance because of the frequency of asthmatic episodes at this age. This is due to smoking/vaping and the going out to crowded places such as clubs and pubs, when they do they have a frequent flare up. By educating patients about the physiology behind their symptoms and their effects on it, they can have better confidence while dealing with their asthma action plan (Wallace-Farquharson et al., 2022).
[bookmark: _Toc235318775]2. The Structure of the Respiratory System and Mechanical Respiration
Air travels through various parts to get to the lungs. Air first passes through either the nose or the mouth to get to the pharynx where it is filtered, heated, and humidified. The air continues to the larynx, where the vocal cords are located, and passes through the trachea, an air tube protected by cartilage rings. Trachea splits into two primary bronchi with one bronchus supplying each lung. In the lungs, the bronchi further divide into tiny branches known as bronchioles that control the air flow to the final structures known as alveoli where the gas exchange happens (refer to Figure 1). Millions of alveoli have an enormous surface area for the exchange of gases between the lungs and blood (NHLBI, NIH, 2022).
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[bookmark: _Toc235244733]Figure 1: Respiratory System Pathway (BeulahJayarani, 2021)
Source: https://www.slideshare.net/slideshow/respiration-in-man-249687346/249687346 
Mechanical respiration entails the way air flows into and out of the lungs. Like bellows, during inhalation, the diaphragm will contract and flatten downward as the intercostals will contract and push the rib cage outward and upward. This makes the chest cavity expand, lowering the pressure within the lungs below that in the atmosphere; due to the principle that gases flow from areas of high pressure to areas of low pressure, air is pushed into the lungs until pressures become equal (Pandirajan, 2023).
The exhalation process, on the other hand, is usually a passive activity. The diaphragm and external intercostal muscles relax, the ribcage moves downward and inward, lung volume decreases, intrapulmonary pressure rises and air flows out. (Westin, 2020). In forced exhalations due to exercise or asthma attacks, the additional muscle that is involved is the abdominal muscles, which help push the air out forcefully. In an asthma attack, the respiratory passages become constricted like a partially blocked nozzle; thus, a lot more effort is required to expel the same amount of air.
[bookmark: _Toc235318776]3. Gas Exchange in the Lungs
The gas exchange is the mechanism by which oxygen present in the inhaled air gets dissolved into the blood while the carbon dioxide, which is the waste product of metabolism, is excreted out to be breathed out. This is done by the alveoli (refer to Figure 2), which are designed for this purpose because of various reasons, such as having thin walls made up of just one cell, a surrounding network of lung capillaries, moisture in the lining to allow the dissolving of gases, and a huge surface area for diffusion (Dezube, 2025).
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[bookmark: _Toc235244734]Figure 2:Gas exchange at the alveolus (Cigna.com, 2025)
Source: https://www.cigna.com/knowledge-center/hw/gas-exchange-in-the-lungs-tp10237


The transportation of oxygen from the alveoli to the blood takes place by simple diffusion, where it diffuses from the environment of higher concentration in the alveolar air to a lower one in the deoxygenated blood coming to the lungs (TeachMePhysiology, 2026). Oxygen once it gets to the blood, is bound by hemoglobin in red blood cells. On the other hand, carbon dioxide flows in the opposite direction. This is produced by the body constantly, and it will diffuse from the blood through the capillaries into the alveoli, since the levels of CO2 are higher in the blood compared to that of the alveolar air (TeachMePhysiology, 2026). For asthmatic individuals, the airways that are narrow and obstructed limit the amount of fresh air that reaches the alveoli with each breath, thus the gas exchange is limited due to this process (Gruffydd-Jones, 2025).
[bookmark: _Toc235318777]4. How Irritants Cause Inflammation and Affect Breathing
In cases where irritants like smoking and vaping reach the lungs, they come into contact directly with the delicate membrane of the air passages. In response to this, the immune cells present in the walls of the air passage start releasing inflammatory substances, such as histamine, thereby leading to inflammation of the air passage wall and contraction of the muscles around it (bronchospasm) along with increased mucus secretion, which narrows down the air passage, making breathing difficult (refer to Figure 3) (Park, Crotty Alexander and Christiani, 2022).
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[bookmark: _Toc235244735]Figure 3: Cross-section of a normal airway compared with an airway during an Asthma attack 
Source: https://www.researchgate.net/figure/Comparison-between-the-normal-and-asthmatic-lung-Healthy-individuals-have-normal-airway_fig1_345463699 


Smoking is known to have certain well-defined effects on the respiratory system. The toxic substances present in cigarette smoke destroy cilia lining the respiratory tract. Once destroyed, cilia will not be able to clean air passages, thus causing accumulation of mucus and increasing inflammation (Wang et al., 2025). While vaping is often perceived as being less harmful compared to smoking, this activity may have negative effects on the respiratory system according to recent studies showing an association between using e-cigarettes and respiratory problems and airway inflammation. Although it has been considered relatively safer compared to smoking, vaping is not entirely safe. As stated by the NHS, it is not advised for young individuals since their lungs tend to be more vulnerable to the impacts, and some of the side effects noted are coughing, throat irritation, and difficulty breathing. Thus, teens with asthma may develop worse symptoms from the impact of vaping (NHS, 2025). The reason behind the worsening health conditions of adolescents presented in the case study due to smoking/vaping is explained by this information.
Respiratory infections are another important cause. Inflammation of the already sensitised airways from viruses like rhinovirus and influenza causes an exaggerated reaction, as the airways of asthmatic people are already hyper-reactive and, even a minor infection with symptoms similar to cold or flu results in a severe asthma attack (Wang et al., 2025). The confined indoor settings where there are bars and clubs for frequent visits by older adolescents significantly increase the probability of getting infected from the respiratory viruses circulating in the environment (Ijaz et al., 2025). These exposures to both smoking and vaping along with infection are responsible for the trend observed of deterioration in the control of asthma among adolescent patients at the clinic.
[bookmark: _Toc235318778]5. Recording and Tracking Respiratory Function
Peak Expiratory Flow Rate (PEFR), or peak flow, refers to the maximum rate at which a person can forcefully expire air after a full breath. This test uses a portable peak flow meter and allows for a cheap way of measuring airflow obstruction that does not always have access to spirometry (DeVrieze, Goldin and Giwa, 2024). Yet, there are some limitations associated with monitoring peak flow. First of all, its results depend very much on the effort of a patient, individuals’ technique and skills to use this apparatus properly, improper technique leads to the incorrect results. PEFR measures airflow in large airways; therefore, it may miss early changes in small airways or provide fewer details than spirometry in terms of the lung capacity. Thus, one should not rely only on peak flow measurements in assessing the control of asthma (DeVrieze, Goldin and Giwa, 2024); such readings need to be combined with a clinical examination and symptoms of a person. Using a single measurement of peak flow gives little value; however, multiple measurements in comparison with a personal best reading become useful in identifying changes in lung functions (DeVrieze, Goldin and Giwa, 2024).

[bookmark: _Toc235244736]Figure 4:Peak Expiratory Flow Rate (PEFR): Measurement, Benefits and Limitations
Source: (DeVrieze, Goldin and Giwa, 2024)  
Healthcare professionals make use of peak flow trends by analysing multiple peak flows performed over a period of time in comparison with a patient’s own personal best peak flow reading. In such a manner, it becomes easier to identify a slow decline in air flows, which might be an indicator of poor asthma control and airway obstruction. Peak flow changes are evaluated together with symptoms, medicines taken and potential triggers for the purpose of making decisions regarding further action or changes in treatment. Thus, through the help of these trends, clinicians can assess how well the management is working, detect early signs of exacerbations and change personal asthma action plans.
[bookmark: _Toc235318779]6. Evidence-Based Lifestyle Recommendations
It is important that adolescents receive clear, evidence-based information regarding the dangers of smoking a cigarette smoking adversely affects asthma and exacerbates its development. Health care providers need to make them understand that smoking causes airway inflammation, damages the hair-like projections which help to sweep away the excess mucus from the respiratory passages, leads to mucus hypersecretion, and provokes bronchospasm (Karadoğan et al., 2025), and not just tell them to stop smoking. They need to be encouraged to attend NHS Stop Smoking Services, where they will be able to get behavioral intervention along with the medical one, such as nicotine substitutes or varenicline (Beis et al., 2025).
One must take a careful approach to vaping because young people believe that e-cigarettes represent a safe method of smoking (Ceasar et al., 2024). The studies prove that e-cigarette use is connected to some respiratory issues that bring irritation and inflammation of the airways. The NHS guidelines state that young people below 18 should not engage in vaping. Furthermore, vaping can provoke asthma attacks and can worsen the existing incidence of airway problems. In addition to not smoking or vaping, the teens should be involved in other forms of self-management practices that will enable them to manage their asthma condition well. One of these practices entails the need for the teen to check the air quality in the locality and to avoid outdoor activities when there is poor air quality, since the pollution caused by nitrogen dioxide, particulate matter, and ozone causes irritation of the airways and may cause asthma attacks. The use of reliable air quality monitoring services will enable them to detect days when there is high air pollution and take steps towards managing it, including avoidance or adopting appropriate prevention measures (Ru Cheng et al., 2021). There is also a need for regular review of inhaler technique to ensure that medications prescribed are effective in controlling asthma and also the preventer medication needs to be used properly. Exercise is good and recommended for individuals with asthma, but it is important to have the correct type of exercise to ensure that the lungs remain fit and there is no increase in the risk of developing asthma (Price et al., 2025).
[bookmark: _Toc235318780]7. Conclusion
In this report, all the essential physiological knowledge regarding asthma that adolescent patients require has been consolidated. This report has provided information on the mechanism of asthma, i.e., the narrowing of airways caused by inflammation, bronchoconstriction, and mucus secretion during attacks, along with details about the structures of the respiratory system and the process of breathing, including inhalation and exhalation processes. Information on the exchange of oxygen and carbon dioxide in alveoli has also been provided. The role of irritants in triggering exacerbations in adolescents in the clinic has also been explained in the report. This method of regularly measuring peak flow, in conjunction with the changes to lifestyle mentioned, provides the adolescent patient with a means to detect early signs and take steps to act on them before an attack occurs. In the end, the main thing for the patients to understand about asthma is that it is a chronic problem which can nevertheless be controlled safely and effectively, by knowing how their lungs function, avoiding triggers, taking their medication properly, and monitoring their own breathing information.
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Peak Expiratory Flow Rate (PEFR)


Meaning: Fastest rate of forced exhalation after a full breath. 


Tool: Measured using a portable peak flow meter. 


Benefit: Quick, simple and low-cost asthma monitoring. 


Limitation: Depends on patient effort and correct technique. 


Use: Regular readings compared with the personal best help detect worsening asthma early. 
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