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Introduction 
Asthma is a chronic inflammatory disease of the airways that affects people of all ages and is one of the most common long-term respiratory conditions in the UK. Coughing, wheezing, chest tightness, and dyspnoea are some of the symptoms that can be brought on by bronchial hyperresponsiveness, airway inflammation, and reversible airflow obstruction. Even though many people are diagnosed in childhood, asthma frequently lasts into adolescence and adulthood, where lifestyle factors and environmental exposures may increase the frequency and severity of exacerbations (Global Initiative for Asthma (GINA), 2025).
 Asthma is caused by a combination of genetic susceptibility and environmental factors. Common triggers include dust mites, pet dander, mild, respiratory ailments, air pollution, exercise, and cold air. Smoking cigarettes and vaping have become more significant risk factors among teenagers because they expose the respiratory system to irritants that cause airway inflammation, increase mucus formation, and impair normal lung function. Frequent attendance at crowded indoor venues like pubs and clubs may also increase exposure to respiratory viruses, which are known to be a major cause of asthma flare-ups. These factors can significantly impair respiratory health and increase the need for emergency treatment of asthma is poorly managed (NICE, 2024; GINA, 2025).
This paper was created to give teens visiting a general practice asthma clinic a better understanding of how the respiratory system functions and how asthma impacts normal breathing. It covers the anatomy and physiology of the respiratory system, explains the mechanisms of mechanical ventilation and gas exchange, examines how smoking, vaping, and respiratory infections worsen asthma, and emphasizes the importance of using peak flow measurements to monitor respiratory function. The study concludes with evidence-based lifestyle recommendations that can improve asthma management, reduce exacerbations, and support long-term respiratory health.
 Structure and Function of the Respiratory System 
The respiratory system is responsible for removing carbon dioxide (CO₂), a waste product of cellular activity, and supplying the body with oxygen (O₂). It is made up of the upper and lower respiratory tracts, which work together to maintain homeostasis and allow breathing. Effective respiratory function requires the coordinated action of several specialized anatomical structures, each of which contributes to the exchange of gases and the movement of air.
 Both the mouth and the nose can allow air to enter the respiratory system, even though the nose is the primary route during normal breathing. The nasal cavity is lined with mucus and tiny hair-like structures called cilia that filter dust, allergens, and microorganisms before they reach the lungs. The nasal passages' plentiful blood supply not only warms and humidifies inspired air but also protects the delicate tissues of the lower respiratory tract (Tortora and Derrickson, 2023).
The pharynx, or throat, is a muscular tube used by the respiratory and digestive systems that receives air from the nasal cavity. While directing air toward the larynx, the pharynx aids in swallowing and prevents food from entering the airway. The larynx, also called the voice box, connects the pharynx and trachea. It contains the vocal cords, which make sound, and the epiglottis, a flexible cartilage flap that closes over the airway during swallowing. This prevents food and liquids from entering the lungs and protects the lower respiratory tract from aspiration. The trachea, sometimes referred to as the windpipe, is a flexible tube that is reinforced by C-shaped rings of hyaline cartilage to prevent airway collapse during breathing. The mucus-producing goblet cells and ciliated epithelial cells that line the trachea absorb inhaled particles and pathogens. The cilia coordinated movement carries trapped material upward to the throat, where it can be coughed up or swallowed. An essential part of the body's defence against respiratory infections is the mucociliary escalator. At the lower end of the trachea, the airway divides into the left and right principal bronchi, each of which enters a single lung. These bronchi repeatedly split into smaller secondary and tertiary bronchi before dividing into numerous bronchioles.
Bronchi and bronchioles, which have little to no cartilage, are surrounded by smooth muscle. When this smooth muscle contracts, the airways narrow; when it relaxes, they widen. Asthmatics have shorter bronchioles due to inflammation, increased mucus production, and bronchoconstriction, which increases airway resistance and makes breathing more difficult. The alveoli, which are collections of tiny air sacs where the bronchioles terminate, are the primary sites for gas exchange. The alveoli have extremely thin walls composed of a single layer of epithelial cells and are surrounded by an extensive network of pulmonary capillaries. Their enormous total surface area enables the efficient diffusion of oxygen into the bloodstream and carbon dioxide out of the circulation.
The lungs are paired organs inside the thoracic cavity that are shielded by the rib cage. There are two lobes in the left lung and three in the right due to the location of the heart. Each lung is surrounded by a double-layered pleural membrane that contains pleural fluid, which lowers friction and permits smooth expansion and recoil during breathing.
 The two processes of mechanical respiration, also known as pulmonary ventilation, are inspiration (inhalation) and expiration (exhalation). During inspiration, the diaphragm, the primary breathing muscle, contracts and flattens. The ribs are raised upward and outward by the simultaneous contraction of the external intercostal muscles. These movements increase the volume of the thoracic cavity, which causes the intrapulmonary pressure to drop below air pressure. As a result, air enters the lungs until their internal pressure matches the surrounding air pressure. The diaphragm and external intercostal muscles relax during silent expiration. The rib cage descends and inward as the diaphragm reverts to its dome-like configuration. By decreasing thoracic volume, these activities push air out of the lungs and raise intrapulmonary pressure above atmospheric pressure. The internal intercostal and abdominal muscles actively contract to release air more quickly during strong expiration, such as coughing or severe activity. In healthy humans, this coordinated system ensures adequate oxygen delivery to body tissues and efficient ventilation. However, asthmatics find it more difficult to breathe in and out due to mucus accumulation, bronchoconstriction, and airway inflammation. Therefore, in order to understand how lifestyle choices like smoking and vaping can impede normal respiratory function and exacerbate symptoms, teens with asthma must understand the anatomy and physiology of the respiratory system.
Gas Exchange in the Lungs Gas exchange is the physiological process by which oxyge enters the bloodstream and carbon dioxide is expelled from the body. This process occurs in the alveoli, which are microscopic air sacs at the ends of bronchioles. The lungs have a large surface area of roughly 70 m² for efficient gas exchange, with over 300 million alveoli. A dense network of pulmonary capillaries surrounds each alveolus, which has a very thin wall composed of a single layer of squamous epithelial cells. This creates the capillary wall and the respiratory membrane, which is less than 0.5 micrometres thick. This thin membrane allows gases to swiftly diffuse between the alveoli and the bloodstream (Marieb and Hoehn, 2023).
 The concentration of oxygen in the alveolar air is greater than that of the deoxygenated blood that enters the pulmonary capillaries when oxygen-rich air fills the alveoli during inhalation. As gases naturally move from areas of higher concentration to areas of lower concentration, oxygen diffuses into the blood through the respiratory membrane. Oxygen enters the bloodstream and combines with haemoglobin in red blood cells to form oxyhaemoglobin, which makes it easier for oxygen to be transported to body tissues where it is required for cellular respiration and energy production (Tortora and Derrickson, 2023). 
Carbon dioxide, a waste product created during cellular metabolism, is simultaneously returned to the lungs by the blood. Because carbon dioxide is more concentrated in the pulmonary capillaries than in the alveolar air, a diffusion gradient is created that permits it to pass through the respiratory membrane and enter the alveoli. As the diaphragm and intercostal muscles relax during exhalation, the thoracic cavity's volume decreases and carbon dioxide-rich air is forced out of the lungs.
 Efficient gas exchange requires healthy alveoli, clear airways, and effective ventilation. By decreasing airflow to the alveoli, chronic airway inflammation, bronchoconstriction, and excessive mucus production can restrict oxygen delivery and impede the elimination of carbon dioxide in asthmatic individuals. During an asthma attack, this reduction in gas exchange can result in fatigue, wheezing, dyspnoea, and low oxygen saturation. Thus, maintaining healthy lung function and avoiding respiratory irritants like cigarette smoke and vaping are essential for maintaining efficient breathing and preventing asthma-related issues.
Effects of Smoking, Vaping and Respiratory Infections on Asthma Persistent airway inflammation, a hallmark of asthma, makes the respiratory system more vulnerable to different stressors. Cigarette smoke, vaping aerosols, and respiratory infections are among the irritants that can exacerbate airway inflammation and trigger acute exacerbations in asthmatics. By lowering airflow, raising airway resistance, and decreasing effective gas exchange, these reactions have an impact on normal respiratory physiology. 
Airway inflammation occurs when the immune system overreacts to inhaled allergens or irritants. Among the inflammatory cells in asthma are lymphocytes, mast cells, and eosinophils, which release chemical mediators that cause the airway walls to swell. This inflammation makes the bronchi and bronchioles more sensitive, leading to bronchial hyperresponsiveness—a condition where the airways react violently to otherwise insignificant stimuli. The smooth muscles surrounding the bronchioles contract, causing bronchoconstriction. Wheezing, coughing, chest tightness, and dyspnea, particularly during expiration, are symptoms of this airway constriction (Global Initiative for Asthma (GINA), 2025). Smoking cigarettes has a major negative impact on respiratory health because tobacco smoke contains thousands of harmful compounds that irritate and damage the airways. Smoking damages the ciliated epithelial cells that line the respiratory tract. Cilia frequently work with goblet cells, which produce mucus, to remove dust, bacteria, and other harmful particles through the mucociliary clearance system. Bacteria and irritants can remain in the airways longer because smoking impairs these defence mechanisms and reduces ciliary movement. Additionally, smoking produces more mucus, which thickens secretions in the airways and can obstruct smaller
Research suggests that breathing in vaping aerosols may still have negative effects on respiratory health, even though vaping is often promoted as a safer alternative to smoking. Many electronic cigarettes contain nicotine, flavouring additives, and other substances that could irritate airway tissues. Vaping has been associated with increased airway inflammation, oxidative stress, and altered immune responses in the lungs. These effects may exacerbate asthma symptoms and raise airway sensitivity, especially in teenagers whose respiratory systems are still developing (National Academies of Sciences, Engineering, and Medicine, 2018).
Respiratory diseases, particularly viral infections like influenza and respiratory syncytial virus (RSV), are often the cause of asthma flare-ups. Viruses can damage airway epithelial cells and release inflammatory chemicals that increase edema and mucus production. The diameter of the airways is narrowed by increased mucus, bronchoconstriction, and airway inflammation, making it more difficult for air to enter and leave the lungs. This could reduce the amount of oxygen that reaches the alveoli and restrict efficient oxygen transport into the bloodstream. During severe asthma attacks, reduced airflow may result in inadequate oxygen intake and carbon dioxide retention, which increases respiratory effort and fatigue. Therefore, avoiding respiratory irritants, limiting exposure to infections, and following suggested asthma care plans are necessary to maintain lung function and prevent exacerbations.
Peak expiratory flow, or PEF, is the quickest a person can release air from their lungs after fully inhaling. It is measured in litters per minute (L/min) and indicates how open the airways are. Variations in PEF readings in asthmatics can reflect changes in airway narrowing caused by inflammation, bronchoconstriction, and increased mucus production. Regular peak flow monitoring is essential to asthma self-management because it allows individuals and medical professionals to assess changes in respiratory function over time (British Thoracic Society and Scottish Intercollegiate Guidelines Network (BTS/SIGN), 2019).

 Conclusion 
To comprehend how their condition affects regular breathing, oxygen intake, and carbon dioxide clearance, adolescents with asthma must grasp respiratory physiology. When people understand the structure of their airways, gas exchange, and the effects of inflammation, they are better able to manage their respiratory health. Regular monitoring of lung function, particularly with peak flow measurements, allows for appropriate intervention and early detection of declining asthma control. Making healthy lifestyle decisions can also significantly reduce the chance of exacerbations and enhance long-term respiratory results. Among these options is abstaining.
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