Case study 2 on Asthma

Introduction
Asthma is a chronic, inflammatory respiratory condition which is characterised by recurring symptoms. It affects the airways the tubes that carry air in and out of the lungs causing them to become swollen and filled with excess mucus during symptomatic episodes (GINA,2023). Common symptoms of asthma include wheezing, breathlessness, chest tightness, and persistent coughing usually at night or in the morning. Adolescence is a critical period of time to manage asthma due to lifestyle changes, behavioural risks and growing of independence can greatly influence their respiratory health. The case study described that many young patients who didn’t experience many problems with their asthma during their childhood would experience more frequent and severe asthma problems in their teenage years. Risk factors for worsening their asthma at this age group include starting to smoke, attending crowded social events, explore to vaping or second-hand smoking, inconsistent use of inhaler, lack of understanding of asthma triggers etc (NHS, 2024).
 Environmental explores are still of the strongest determinants of asthma control. Adolescence are increasingly exposed to vaping products pr pressure to smoke with peers and crowded environments making them vulnerable to airway irritation and infection. Research shows that cigarettes and e-cigarettes vapour contain chemicals that can inflame the the airways and impair the lung function (WHO, 2023). To address this matter, the asthma clinic will aim to provide a clear and accessible education to the young people on how the respiratory system works and how smoking and such as vapes can affect their lungs and using monitoring tools like a peak flow test can help them manage their condition safely and effectively. Empowering adolescents with knowledge will help them gain independence and encourages them to participate in their care plans.
Structure of the respiratory system and the process of mechanical respiration
[bookmark: _Int_LuOgT4NX][bookmark: _Int_gz78AwBv][bookmark: _Int_SLGMczas]The respiratory system is designed to deliver oxygen to the body and remove carbon dioxide. The air enters through the one or mouth, passing through te pharynx and larynx before it travels through the trachea. It is divided into two main parts the upper respiratory tract and the lower respiratory tract. The upper respiratory tract which includes the nose and nasal cavity. This is where the air enters the body through your nose where it is filtered. This filtration is especially important to the adolescence exposed to smoking and vaping aerosols as this can irritate and trigger asthma symptoms. The lower respiratory tract which includes the trachea tube which is supported by cartilage rings that prevent collapse and smoking can trigger the trachea lining causing increased coughing which can also trigger asthma symptoms. For adolescents attending the clinic and understanding this structure can help them relate their symptoms such as wheezing, shortness of breath etc to specific parts of the respiratory system.
[bookmark: _Int_mgHkoBy6][bookmark: _Int_SNvwZjas]Mechanical respiration involves how the air moves in and out of the lugs. The two processes involve in mechanical respiration include inhalation and exhalation, during inhalation as the diaphragm contracts and flattens along with intercostal muscles that elevate the rib cage, thoracic volume then increases, the pressure decreases and air rushes into lungs. During exhalation when the muscles relax, the thoracic cavity decreases in volume and air is pushed out due to the increased pressure.  . It has two phases which are inspiration and expiration. The more correct word for it would be mechanical ventilation which is when a machine is used to help a patient to breath. Ventilation is delivered through either an endotracheal tub (ETT) or a non-invasive interface like a mask or helmet. The mechanical ventilation cycle is split into four faces such as the trigger phase, inspiration phase, cylinder phase and the end phase. 
Process of gas exchange including oxygen and carbon dioxide
Gas exchange in the lungs occur in the alveoli which tiny air sacs specialised for diffusion between the air and the blood.The alveoli represent the point at which oxygen occurs, as oxygen diffuses across the thin walls of the alveoli into the blood. At the same time carbo dioxide moves from the blood into the alveoli because of the concentration gradient allowing it to be exhaled out of the body .Each alveolus is surrounded by pulmonary capillaries Chechen creates a very thin respiratory membrane composed of alveolar epithelium. This short diffusion copied with alveoli’s large surface area facilitates fast movements of gases (West,2012). Once the air enters the alveoli when someone breaths in, it contains a high pressure of oxygen. The deoxygenated blood arriving from the pulmonary armies has such lower oxygen pressure. This difference causes the oxygen to diffuse across the alveolar capillary membrane an into the blood (Guyton and hall, 2021).
 Once to in the bloodstream the oxygen binds to the haemoglobin in the red blood cells making it possible to reach the body tissues. Carbon dioxide also produces as a waste product which is carried in the look at a higher-pressure level than in the alveolar air. This then drives carbon dioxide diffusion from the blood into the alveoli (ward and milledge, 2019). Carbon dioxide is then removed from the lung's exhalation. Ventilation and perfusion must be. Matched to maintain effective gas exchange if not it could greatly impair oxygenation (Henderson. 2020). Therefore, gas exchange depends on the diffusion, membrane structure and the coordinated ventilation enabling oxygen to uptake and carbon dioxide to be eliminated which is essential for marinating cellular respiration and physiological homoeostasis.

Explanation on levels of irritants in the respiratory system and its impact 
Respiratory irritants such as cigarette smoke, allergens and chemical fumes can trigger inflammatory responses within the air ways and lung tissue. Once it is in the respiratory tract, it stimulates epithelial cells of the bronchi ad alveoli to detect noxious agents through the release of pro-inflammatory mediators including its amine, leukotriene and various cytokines as stated by (Hall and Hall,2021). These signalling molecules induce vasodilation and increase the permeability of local capillaries allowing the plasma and immune system o move into the surrounding tissues. The fluid then accumulates within the alveolar walls causing swelling (levitzky, 2013). The swelling thickens the respiratory membrane, reducing the efficiency of gas exchange between alveolar air and pulmonary capillary blood. Due to the Fick’s law of diffusion, it states that the rate of gas is related to membrane thickness, oedema greatly slows the diffusion of oxygen into the blood an impairs removal of carbon dioxide (west, 2016). 
Inflammation can also lead to narrowing of the bronchi and bronchioles due to the smooth muscle contraction and excess mucus, increasing airway resistance (Guyton and Hall, 2021). Greater resistance requires more muscular effort for the ventilation leading to laboured breathing. These processes together compromise respiration in two important ways. Firstly, alveolar ventilation is reddened because narrowed airways limit the amount of fresh air reach the alveoli. Secondly, oxygen uptake and carbon dioxide elimination are limited by impaired diffusion. In cases of chronic exposure to irritants the state of inflammation may also lead to the long team structural changes in the airways such as fibrosis that further impair pulmonary function.
Regular monitoring and recording of respiratory functions especially PEF is one of the main strategies to self manage asthma for individuals. Peak flow readings provide a more accurate way of assessing airway obstruction bases on the speed a person ca expire maximally. Given that asthma is characterised by the presence of variable and reversible airway narrowing and monitoring of PEF can enable individuals to detect very minor physiological changes symptoms such as wheezing breathlessness at a very early stage of illness onset (GINA,2024). Monitoring PEF over time helps the patient identify specific patterns of their asthma control. By comparing their daily readings Yh patient can identify the triggers and causes of their lung function. These may include exercise, exposure to pollen or any other environmental irritants. It also forms a part of a personalised asthma action plan. These actions plantar then colour coded in green, yellow and red relating to the ranges of PEF values that help dictate responses. For example, a drop into the yellow zone shows that impeding increase in the airway constriction meaning they might need increase the medication. A drop into the red zone shows that it potentially be a severe asthmatic reaction and may need urgent medical attention (NICE, 2021). 
These peak flow based action plan offers a clear steps that help the individual to take early action therefore minimising the ris of a severe attach leading to hospitalisation. The documented PEF readings provides clinicians a reliable tool for assessing long term asthma control and how effective the treatment is. It could also help healthcare workers in the diagnosis of the type of asthma by showing the lung function deteriorates during working hours and improves when the individual is away from the workplace (Pearce, 2019). Overall, peak flow readings recorded and tracked encourage self awareness provides a basis for shade decision making with the patient and healthcare professional and improves their safety. This approach to controlling asthma not only prevents but also provides long term stability and better quality of life. 
Evidence based recommendations on lifestyle changes with asthma patient
Asthma management goes beyond just pharmaceutical treatments, incorporating lifestyle changes can lead to a significant improvement in symptom control and enhanced quality of life. Evidence shows that addressing the modifiable environmental and behavioural factors can contribute to airway inflammation stabilisation and lung function improvement. A core lifestyle modification is smoking cessation which means the avoidance of second hand smoke. It has been shown that quitting smoking improves asthma control and decreases he frequency of exacerbations. Exercise is also advised and that regular moderate exercise can enhance cardiopulmonary fitness and decease symptoms such as breathlessness. Studies have shown that structured exercise programmes can reduce airway inflammation and improve quality of life for people with asthma without increasing the risk of exacerbation (Eijkemans, 2012). Patients should warm up properly and use their inhaler and also avoid cold, dry air when exercising outdoors. Another evidence based intervention is maintaining a healthy body weight. 
Obesity is associated with poorer asthma control , more medication use and more symptoms. Weight loss using diet and exercise has been shown that it improves lung function and reduces symptoms (Scott, 2013). Environmental control measures can minimise exposure to allergens and irritants. The common triggers include house dust, pets and pollen. There is evidence that supports these of allergen proof  bedding and washing high temperatures, reduction of indoor humidity and through cleaning of living spaces can reduce triggers (GINA, 2024). Nutritional changes may also be helpful. Diets in fruits and vegetables and omega 3 fatty acids have been said that it lowers airway inflammation while high fat diets tent to increase airway inflammation (Wood, 2012). Finally, stress management techniques, including breathing exercises can reduce symptoms and improve overall wellbeing because of the known link between psychological stress and asthma exacerbation. These evidence based lifestyle strategies ca be combined with medical therapy to result in more effective asthma management.
Conclusion
Overall, the asthma clinic challenges among the adolescence shows the need fr advanced patient education and self management. Lifestyle changes such as environmental, behavioural changes associated with the transition from childhood to adolescence has creasing effect on respiratory health. Factor such as smoking or vaping etc can increase the risk of struggling to breath. Regular monitoring such as the use of peak flow measurements enables earlier election of any increased symptoms therefore preventing any serious asthmatic symptoms. This tool helps healthcare workers to provide more reassurance and ongoing guidance for the patient. Most patient that attends the clinic have a partial understanding of how their respiratory system works which can diminish their potential for effective self management. Educating patients about the respiratory system can help empower them. Helping young people understand these mechanisms can help encourage then to make more informed decisions about their lifestyle and health choices. Ultimately, giving adolescents the knowledge and confidence to manage their respiratory health effectively not only improves their wellbeing but also lays the foundation for a healthier long-term health in their future.
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