


Case Study 2: Supporting adolescents to understand and effectively manage asthma 
Introduction 
Asthma is a common long term inflammatory disease of the airways characterised by variables and recurring symptoms and reduced lung function. It causes the airways to narrow, swell and increase mucus production. This can make simple functions such as breathing difficult and trigger frequent coughing, a whistling sound(wheezing) when breathing out and shortness of breath (Asthma + Lung UK,2024). Asthma affects all people of all ages but approximately 1 in 11 children and young people in the UK making it one of the most common long-term conditions. For some people asthma is minor to them but for others it can be a major problem that affect their daily living therefore leading to serious cases such as an asthma attack. 04-Preventing-asthma-deaths-in-children.pdf
There are serval types of asthma: Allergic asthma is a common type of asthma, and this is triggered by certain allergies this could include dusts, pollen or pets dander. This usually starts during childhood and is linked to family history of allergic conditions. The treatment for this is allergy drugs or reducing the exposure to allergens that could trigger asthma. Another type of asthma is exercising induced asthma, and this is where the airways narrow because of physical activity. It is due to the airways loose water or heat during the exercise, the treatment for this is bronchodilators a type of medication that relaxes and widens the airways (NHS,2022).But also changing exercise routines into more relaxing less intense that supports asthma and reduces symptoms of it. Job related asthma known as occupational asthma is triggered by work related exposures. This is when individuals work in chemical fumes, dust mites or other irritant in the air at work. Individuals that are affected by this type of asthma are bakers, farmers and metal workers, the treatment for this is drugs and changing jobs, lifestyle and wearing protective equipment. There is also non allergic asthma, and this type is not linked to allergies but may be triggered by extreme weather, viral infections or stress (“What Are the Different Types of Asthma?”). Asthma is influenced by serval factors and genetic predisposition is one of the strongest risk factors for developing asthma. No one is born with asthma, but it is estimated that children are around 3 to 6 times more likely to develop asthma if they have a parent with the condition especially from the mother (Cherney).As adolescents begin to gain their independence lifestyle factors begins to influence on them such as smoking and vaping. 
[image: ]
Structure of the respiratory system 
The respiration is the life sustaining process in which gases are exchanged between the body and the outside atmosphere. Respiration is carried out mainly by the respiratory system its responsible for oxygenating the blood and removing carbon dioxide, a waste product. The organs of the respiratory system form a continuous system of passage this is called the respiratory tract that flows air in and out of the body. The respiratory tract is split into two the upper respiratory tract and the lower respiratory tract.
The upper respiratory tract consists of the tonsils, pharynx, larynx, throat, mouth, nose, nasal cavity, sinuses and epiglottis. The tonsils are located in the back of the throat, and it serves as a defence mechanism against harmful pathogens. They are small masses of tissue that provides support in filtering out bacteria and viruses to prevent them from entering the respiratory system. The larynx connects the lower parts of the pharynx to the trachea, and its role is to keep the air passage open during things like breathing and digestion. The larynx is comprised of nine cartilages and one of these are epiglottis and it is a cartilage located at the base of the tongue. Its role is to prevent food and liquid from entering the airway during swallowing by covering the entrance oof the larynx (Argosy Publishing, Inc, 2019). The pharynx also known as the throat is a pathway for air and food. It connects the nasal cavity and mouth to the oesophagus and larynx allow food to go to the digestive system and air into the respiratory system (Argosy Publishing, Inc, 2019). The nasal cavity is a large air-filled space in the skull above and behind the nose in the middle of the face. As air is inhaled through the nasal cavity it is warmed by the blood vessels (Miller, 2020. The sinuses are filled spaces located within the bones of the face and skull and it is responsible to produce mucus to trap dust and pathogens (admin-infection, 2023), Each of these structures plays a crucial role in the functioning of the respiratory system that important for delivering oxygen to the body and removing waste gas.
Lower respiratory tract consists of the trachea, bronchi and lungs. The trachea is a large tube that brings air from the nasal passage, throat and larynx to the large airways that branch off into each lung known as the bronchi. A function of the trachea is that’s its used for warming and moisturising the air whiles catching particles and pathogens before it enters the lungs(Eldridge, 2022). The trachea splits into two thick hollow tubes known as the bronchi then into smaller bronchioles these passageways evolve into alveoli which is the site of oxygen and carbon dioxide exchange I the respiratory system (The, 2018). The lungs are the main respiratory organs and responsible for gas exchange to allow oxygen to ensure the bloodstream and remove carbon dioxide the waste product. The right lungs has three lobes while the left lung has two lobes to accommodate the heart (Helmenstine, 2024).
Mechanical respiration is the physical act of breathing and involves two phases: inspiration and expiration. Inspiration known as inhalation is the process of which air enters the lungs this is done when the diaphragm contracts and flattens downwards. The intercostal muscles between the ribs contract to lift the ribcage causing the thoracic volume too to increase. This reduces pressure inside the lungs to drop below the atmospheric pressure and air rushes in through nose/ mouse into lungs. Expiration known as exhalation is the process of releasing air out of the lungs. The diaphragm relaxes and moves upward into a dome shape then the rib cage contracts into its resting position. This causes the thoracic volume to decease and the pressure inside the lungs becomes greater than outside. Results in carbon dioxide to be pushed out (VHTC, 2025).
Gas exchange in the lungs 
Gas exchange occurs in the alveoli, and these are tiny air sacs that consist of connective and epithelial tissues. The connective tissue has an elastic fibre that allows the alveoli to stretch and expand as they fill up with air during inhalation. The alveoli is surrounded by a network of capillaries which creates a larger surface area for gas exchange but also the walls are one cell thick for a shorter diffusion pathway.  Oxygen is inhaled and diffuses across the thin alveoli membrane surrounded by capillaries from an area of high to low concentration no energy is required. The gases are dissolved in liquid, oxygen and carbon dioxide are transported around the body dissolved in the blood. Oxygen binds to haemoglobin in red blood cells and transported throughout the body. Carbon dioxide the waste product is diffused from the blood into the alveoli and then exhaled from the body. (Miller, 2020)

Impact of irritants and airway inflammation on respiration 
When an individual with asthma is exposed to irritants that could trigger asthma such as vaping, smoking, pollution and allergens.  When an irritant or pathogen enter the airways, the immune system initiates a response by activating and recruiting immune cells such as neutrophils and other cells to the infected area. This causes the lining of the airways to swell and increases the production of thick, sticky mucus. These cells release serval chemicals that signal proteins that amplify the inflammatory response but there also engulf the infected area. The swelling and mucus build up narrows the airways therefore reducing the amount of air that can flow in and out of the lungs. This explains why individual may experience chest tightness and difficulty breathing (Biology Insights, 2025).

[image: ]Monitoring and Recording Respiratory function
Monitoring respiratory function is important for managing asthma. The peak flow meter for this and it’s a small device that is blown into. This device records the airflow in litres per minute(l/min) and provides a score which is called the peak expiratory flow rate (PEFR). The peak flow reading is important information for how well the airways are functioning and if there is a lower reading it could indicate that the airways are narrowing and symptoms worsening. The peak flow meter has to be done correctly, or it could lead to people misreading it. It is done by putting the marker to zero and take a deep breath. Place the mouthpiece in your mouth and close your lips around it then blow air out of your lungs as fast as possible into the device. Write down the reading and repeat serval times and compare the readings. Normal peak flow reading depends on age, size and sex and nurses, doctor refers to these when carrying this out. When repeatedly doing peak flow readding it will help to notice patterns.  An adolescent may notice that their readings may be low after doing activities such as vaping, smoking or when they have an illness. So doing peak flow reading will ensure that their asthma isn’t getting worse and is controlled (patient.info, n.d.)
Lifestyle Recommendations for improving asthma 
[image: ]There are more than 7,000 chemicals in tobacco smoke and 250 are known to be harmful and when inhaled these substances irritate and damage the airways therefore making the lungs more inflamed and narrower. The smoking also triggers production of mucus in the lungs which can lead to frequent coughing. Vaping is a battery powered device that contains nicotine even though it is less harmful than smoking it still as similar effects of inflammation of the airways leading to breathing difficulties (Global Allergy & Airways Patient Platform, n.d.). To improve this, it is better to quit smoking, but when someone is addicted to these kinds of substances it is recommended to do vaping as it’s less harmful than smoking. This can improve lung function and reduced asthma symptoms. Obesity and excess weight have been seen to increase the risk asthma and the symptoms. The excess body fat can contribute to inflammation and reduced lung capacity this can make breathing difficult frequent wheezing. Obesity can also lead to hormonal imbalances that can affect the immune system therefore if the immune system is weak symptoms of asthma can be regular. To improve this is by through regular physical exercise this would help to improve the cardiovascular health and lung capacity. Balanced diet that contains fruits and vegetables because there are rich in antioxidants and vitamins that reduces inflammation and support respiratory health. Allergens like dust, mites and pollen are the trigger of asthma. Ensuring that living spaces are kept clean, having avoid certain seasons that produces pollen and keeping pets out of rooms. Failure to use the prescribe asthma medication can impact asthma management. Not taking medication or skipping the asthma medication can lead to symptoms not being controlled properly therefore triggering asthma leading to serious cases for asthma attacks. Prescribed medication is important for maintaining health and preventing long term conditions. As a nurse I should ensure that patients are using their medication but also know how to use the inhaler properly and the right techniques (Respiratory Therapist Best Practices, 2024).
Conclusion 
Asthma is a respiratory condition that is influenced by serval factors such as genetic, environmental and lifestyle, Adolescents are at the stage where they are growing and developing this leads them to be exposed to irritants such as smoking, vaping and infections is important that asthma is monitored using a peak flow meters that helps individuals to track their respiratory health and make changes depending on the level. As a practice nurse running an adolescent asthma clinic, it is important that I provide education towards the young people because they know how to manage their asthma but the risk that could affect it as well. When they understand their condition, this would allow them to make healthier decisions therefore reducing the symptoms of asthma.
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