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Asthma is a chronic ailment of the respiratory passages. It causes problems with breathing that can be reversed. The condition makes the airways very sensitive. Symptoms can vary a lot. Some people may have wheezing others may feel short of breath. Some people feel tightness in the chest and some cough a lot. the Global Initiative for Asthma (GINA,2024). Many people in the UK have asthma. It is one of the common long-term illnesses, among children and young Adults (NHS, 2023).
It is noted that most of the teenagers who have been coming to the clinic due to their asthma got this disease during their childhood and now they have worse exacerbations. This report is intended to give these people some information about their disease and enable them to play an active part in the treatment of this disease.
The risk factors that predispose one to develop asthma and exacerbations of the condition can be grouped into those that make one susceptible to develop asthma and those that trigger symptoms of the condition. The risk factors include family history of asthma, atopy, which is characterized by eczema, hay fever, and food allergies, premature birth, and early life infection (GINA, 2024). Environmental risk factors include exposure to cigarette smoke, air pollution, house dust mites, pollen, fungi, and pets, in addition to obesity and occupational exposures (Guarnieri and Balmes, 2014; GINA, 2024). In particular, smoking, vaping, and being in crowded and smoky places become very important for the adolescents that come to the clinic as they experience all these exposures in their life stage.




[bookmark: _ol77s13ehl63]Structure of the Respiratory System and Mechanical Respiration
The respiratory system can be classified into two types which include upper and lower respiratory tracts. Structures making the upper respiratory tract are the nose, nasal cavity, pharynx, and larynx. Inhaled air from the nose is filtered, warmed, and humidified before entering the trachea via the larynx (Tortora and Derrickson, 2017). The lower respiratory tract starts from the trachea that branches to form left and right primary bronchi. Secondary and tertiary bronchi arise from the primary bronchi and divide to smaller bronchioles forming terminal bronchioles. This structure is generally termed "bronchial tree". The lining of the airways is made up of ciliated epithelium and goblet cells producing mucus to trap foreign material in the lungs. There is smooth muscle lining the walls of the bronchi and bronchioles and allows for constrictions of airways, an important process among asthmatics (West and Luks, 2021).
The bronchioles end in small air sacs called alveoli, where gas exchange occurs. The lungs are found in the thoracic cavity, which is covered by the pleura, a double layered covering, whose purpose is to reduce friction by having a small amount of fluid between it. The diaphragm is shaped like a dome and acts as the floor of the thoracic cavity, while the intercostal muscles are situated between the ribs (Tortora and Derrickson, 2017).
Pulmonary ventilation is referred to as mechanical respiration. Pulmonary ventilation is made possible by pressure differentials resulting from changes in the volume of the thorax, and in agreement with Boyle’s law, whereby the pressure of the gas decreases with an increase in its volume. In inspiration, there is contraction of the diaphragm to become flattened, and the contraction of the external intercostal muscles that elevate the ribs outwardly. As a result, there is an increase in the volume of the thoracic cavity, which is below atmospheric pressure.
Passive expiration occurs when there is relaxation of the muscles used for breathing; the elastic recoil of the lungs and thoracic cavity reduces the thoracic volume, causing the pressure within the lungs to increase above atmospheric pressure, and hence air moves out. The process of passive expiration occurs when at rest. However, active expiration occurs in case of exercises or when the airways are constricted, like in an attack of asthma. This explains why patients of asthma find it difficult to exhale air (Tortora and Derrickson, 2017).



[bookmark: _bg0u2ijm37kc]Gas Exchange in the Lungs
External respiration is known as gas exchange, which takes place in the alveoli-capillary membrane. Every alveolus has pulmonary capillaries surrounding them, and the separation between the air and the blood is very thin, and it consists of the alveolar epithelial layer, common basement membrane, and capillary endothelial layer (West and Luks, 2021).
Diffusion happens in a passive manner down the partial pressure gradient. Blood that reaches the alveoli through the pulmonary artery lacks oxygen and hence it has a low partial pressure of oxygen and a high partial pressure of carbon dioxide. The partial pressure of oxygen is high while that of carbon dioxide is low in alveolar air. Thus, oxygen moves from alveoli to the blood and combines with haemoglobin present in red blood cells forming oxyhaemoglobin, while a few remains dissolved in the plasma. Carbon dioxide moves in the opposite direction to oxygen, from the blood to the alveoli (Tortora and Derrickson, 2017).
Oxygenated blood enters the heart through the pulmonary veins and gets distributed to all parts of the body. For efficient gas exchange, there must be an even balance between ventilation and perfusion. The narrowing and blockage of the airways due to asthma causes uneven ventilation; hence, reduced oxygen levels in some patients with severe asthma (West and Luks, 2021).
[bookmark: _z5drgb8t2tcj]Effect of Irritants on the Airways and Respiration
Inflammation of the airways and airway hyper-reactivity are two major features of asthma. In those cases when people having asthma are exposed to the above-mentioned triggers such as cigarette smoking, vaping, air pollution, virus infections, and allergens, any kind of damage or stimulation of the lining of the airway leads to release of inflammatory mediators by inflammatory cells such as eosinophils, T-lymphocytes, and mast cells. The production of histamines and leukotrienes leads to swelling and mucus production in the airways (GINA, 2024).
There are three primary mechanisms that cause constriction of the airways. The first mechanism involves contraction of the smooth muscles surrounding the bronchi; it is known as bronchoconstriction. The second mechanism occurs due to swelling of the lining of the airways as a result of inflammation and accumulation of fluids. The third mechanism is related to excessive accumulation of mucus in the airways; it can result in formation of plugs or blocks. As the diameter of a tube decreases, the resistance to airflow significantly increases; therefore, even minor changes in the airways' diameters have an impact on breathing (West and Luks 2021). If inflammation occurs repeatedly, it results in remodeling of the airways; in other words, the walls of the airways become thickened and some constrictions remain permanent.
The effects of this disease on breathing are more pronounced during exhalation. Airway constriction results in air collection in the lungs, resulting in hyperinflation and difficulty breathing. Wheezing occurs due to turbulent airflow from airway constriction. Coughing occurs due to mucus drainage in the lungs, and chest tightness is as a result of both airway constriction and hyperinflation. During an acute attack, reduced ventilation leads to inadequate gas exchange and hypoxia (Global Initiative for Asthma, 2024).
The lifestyle factors in this case study are significant in this aspect. Cigarette smoking provides the airways with a large number of toxins; it causes inflammation and excess mucus production, as well as it has been proved that cigarette smoking decreases the impact of corticosteroids on asthma patients (Chaudhuri et al., 2003). Vaping is often considered harmless by many young people; however, there is research proving the connection between the consumption of electronic cigarettes and increased risk for asthma and wheezing in teenagers (Cho and Paik, 2016) as well as exacerbation of asthma symptoms in youth with asthma caused by exposure to the aerosols of e-cigarettes (Bayly et al., 2019). Bars and night clubs provide the youth with the danger of inhaling secondhand smoke and vapor, poor ventilation, and increased risk of developing respiratory infections. Viral respiratory infections are among the most common reasons for asthma exacerbation (Jackson and Johnston, 2010).
[bookmark: _gutot8381y0e]Recording and Tracking Respiratory Function
Peak expiratory flow (PEF) is the highest velocity of exhalation of an individual following maximal inhalation, expressed in liters per minute, and measured using a peak flow meter. It is an indicator of the extent of constriction of the larger airways. Due to its simplicity and low cost, PEF is easy for the patient to measure on his/her own at home (NICE, 2024).
There are a number of advantages in measuring peak flows over time. Firstly, it allows the individual to determine their own personal best, which is the highest score obtained while feeling healthy, and then compare new results with it. The decrease in the values or an increase in the difference between morning and evening measurements may signal that the asthma control is deteriorating even before any other symptoms develop, thus allowing for early intervention. Secondly, the peak flow values could be used in conjunction with a personal asthma action plan, outlining the actions that the individual should undertake when the values reach certain zones. Finally, keeping the record allows the clinical team to evaluate the effectiveness of the treatment, to find patterns in the symptoms, such as night time attacks or exercise-related problems, and to detect triggers, such as deterioration following a night out in a smoky atmosphere (NICE, 2024).
Adolescents may find tracking useful not only in terms of treatment efficacy but also from an educational standpoint, being able to observe for themselves the influence of their decisions and surroundings on their lungs.It should be remembered that peak flow is just one component of monitoring, which should be combined with other factors (GINA, 2024).
[bookmark: _vbc95d1pz9s8]Evidence-Based Lifestyle Recommendations
Stopping smoking and avoiding vaping. Stopping smoking is probably the single most important lifestyle change for the adolescents in this clinic. Smoking worsens symptoms and reduces the effectiveness of corticosteroid treatment (Chaudhuri et al., 2003). National guidance recommends that health professionals offer evidence-based support to help people stop using tobacco and that young people are supported to avoid starting (NICE, 2021). Given the evidence linking vaping to wheeze and exacerbations in young people (Cho and Paik, 2016; Bayly et al., 2019), adolescents with asthma should be advised that vaping is not a risk-free alternative and that the safest approach is to avoid both. As a practice nurse, I should use a non-judgemental, motivational approach and signpost young people to local stop smoking services.
It is essential to avoid congested areas. Young people need to be counseled on ways of limiting their contact with secondhand smoke and vapor. This can be done by visiting places that are free from smoke and making sure that one rests in the fresh air while always having their inhaler. Outdoor pollution can also trigger symptoms of asthma. Being aware of the amount of pollution in the atmosphere may assist some people in planning their activities. (Guarnieri and Balmes, 2014 )
The use of medication as per prescription. Proper compliance to preventative medication, proper inhaler technique, and reviews are crucial for the management of asthma, and the consultation in the clinic is a perfect place to verify technique and discuss any obstacles to compliance (NICE, 2024). Teens might tend to neglect their use of preventer drugs when feeling fine or hanging out with friends.
Regular physical activity. A systematic review and meta-analysis found that physical activity can improve asthma-related outcomes, including quality of life and symptom control (Eijkemans et al., 2012). Adolescents should be encouraged to remain active, with appropriate warm-up and use of reliever medication before exercise if advised by the clinical team.
Minimizing infections and trigger exposure. Since viruses often lead to exacerbations (Jackson and Johnston, 2010), it makes sense to practice proper hand washing techniques, get enough rest, and obtain the recommended vaccinations, especially for those who are eligible to have their annual flu shot. It is also wise to identify personal triggers, like dust mites, pollen or pets.
[bookmark: _pcp5d394reka]Conclusion
The inflammation of the air passages is an example of what asthma entails. Asthma is known to be influenced by several risk factors. The period when individuals begin to exercise their independence includes engaging in behaviours such as e-cigarette smoking and spending time at certain places. Such influences may increase the likelihood of asthma flare ups and difficulties in the management of asthma among teenagers. Learning the function of the respiratory system in relation to the process of inhalation and oxygenation will help teenagers understand why inflammation, production of mucus and swelling make breathing very difficult. Peak flow readings give the opportunity to keep track of the asthma status. As such, teenagers will be able to adhere to their asthma action plans. Science-based interventions such as quitting smoking and vaping, taking medications as prescribed, exercise, and staying away from asthma triggers can do wonders for teenagers' health. 
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