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Introduction
Asthma is a chronic disease associated with the respiratory system of the body which is characterised by inflammation in airways that results in breathing problem due to reduced airflow in the lungs. It is one of the long term the respiratory condition which affects both children and adults around the world. There are millions of asthma patients worldwide and still remains as one of the significant public health concern mostly due to its long time suffering and its impact on lungs. Recent research also agrees to the fact that approximately 95.7 million children were living with asthma in 2021 which clearly indicates its burden over global healthcare. (Zhang et al., 2025)
Asthma arises when the respiratory gets inflamed and overly sensitive to environmental triggers. The inflammation leads to swelling of bronchial walls that tightens the airways which together restrict the airflow and causes symptoms like sneezing, chest tightness and shortness of breath. Studies also shows that the symptom is visible in adolescence period 10 times more than other stage of life that demonstrate that it is common for this age group. Hence, educating patients about the condition of respiratory health and continuous monitoring is necessary to avoid and improve in asthma. How the lifestyle itself affects the respiratory system can be informed to the patients which also might ensure efficiency in preventing asthma.
Structure of Respiratory system
The respiratory system of the body is responsible to supply oxygen to the body and exhale the carbon dioxide that is produced during cellular metabolism. The interconnected structure works in efficient way to ensure efficient airflow and exchange of gas. Smith et al. (2021) stated that the structure of the respiratory system is divided into two parts; upper respiratory track and lower respiratory track; each performing different tasks to support natural breathing. 
The upper respiratory channel is structured with nose, nasal cavity and pharynx. The function starts when air enters to the body through the nose where it gets filtered and warmed before reaching to lungs. The filtering process go through nasal cavity which contains small hairs and mucus that traps dust, microorganism and other air particles. This process acts like a first guardian that helps protecting the overall respiratory system from harmful substances. (N H S, 2026). This filtered air goes to lower respiratory system through pharynx, which is basically acts as a bridge between upper and lower respiratory system.
The lower respiratory system consists of larynx, trachea, bronchi, bronchioles and lungs. Firstly the larynx, which is also known as voice muscle connects the pharynx to the trachea. Trachea is a tube that maintains its open structure while breathing. This tube acts as main airways to transport air to the lungs. 
Inside the chest cavity, the trachea divides into two branches called primary bronchi; each leading to the lungs. This bronchi also divided into smaller tubes called bronchioles, which looks like branches of trees responsible to distribute air throughout the lungs. The structure plays a crucial play in respiratory system as they provide large are for gas exchange between lungs and bloodstream. (Hall and Hall, 2025).
Finally the lungs which are spongy like organs located within the thoracic cavity protected by the rib cage. The main task of the lungs are to ensure that oxygen to enter the blood while carbon dioxide is exhaled from the body. In case of asthma, the bronchi and bronchioles are inflamed and narrowed which eventually restricts natural airflow, makes breathing difficult. Hence it is essential to understand the structure of respiratory system to explain how asthma affects the natural process of breathing. 
Mechanical respiration
[bookmark: _GoBack]This is basically the process of natural breathing that allows air to move into and out of the lungs. Hall and Hall, (2025) discussed that the process has two major phases within body that is inhaling and exhaling. These phase are controlled by coordinated actions of diaphragm, muscles and movement of rib cage.
During inhaling process, muscle movement between the ribs contacts to lift the ribs upward and outward. This movement reduce pressure inside the lungs that eventually results airflow coming to the lungs through the airways. This inhaled air contains oxygen that is essential for creating cellular metabolism and energy production within the body. Similarly, during the exhalation process, the diaphragm relaxes and move upwards allowing ribs to get their original position. Hence, air containing carbon-dioxide is pushed out of the lungs.
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Figure 1: process of inhalation and exhalation (Smith et al., 2021)

Gas exchange in the lungs
Gas exchange refers to the process on how oxygen enters into the bloodstream and carbon-dioxide gets released from the body. This process is mainly happens in a small area of lungs called alveoli which is surrounded by small blood vessels named capillaries that is responsible for movement of gases between lungs and blood. (Hall and Hall, 2025).
When a person inhales, air containing oxygen travel through airways and reaches alveoli. With the thin walls of alveoli, oxygen passes into the bloodstream with a process called diffusion. Diffusion occurs when gas moves from higher concentration area to lower concentration area. In this case, oxygen moves from the air from alveoli where the concentration is high, similarly enters to bloodstream where the concentration is low. 
When the oxygen gets into bloodstream, it gets involved with protein called haemoglobin in red blood cells. According to Bryant-Stephens et al. (2020), the blood transport the oxygen to different parts of body to produce energy. At the same time, Carbon dioxide produced by the body cells are carried back to the lungs and gets exhaled through lungs. Efficient gas exchange depends on healthy condition of the lungs and proper blood circulation process in and out of the lungs. In case of Asthma, the airways get inflamed reducing the airflow to the alveoli. Hence, oxygen delivery may become less efficient leading to breathing difficulty and reduced oxygen level of the body. 	
Impact of Respiratory Irritants on Lung Tissue and Their Effect
In case of Asthma patients, different respiratory irritants like smoke, air pollution, dust can trigger strong inflammatory reaction in the airways as the airways are highly sensitive leading to narrowing the breathing passage. The bronchi and bronchioles gets the worst impact as they are responsible to carry air to the lungs.
Asthma attack can be triggered by different substances which varies from person to person meaning each person have different triggered irritants that causes the attack. When the irritant enters into respiratory track, the first interaction comes with the wall of airways called epithelium. These substances damages the airway walls and trigger the immune system of the lungs area. Cells like eosinophils releases inflammatory chemicals within the body including histamine and leukotrienes. These chemical release trigger blood flow and swelling in the airways, a condition known as airway oedema (Papi et al., 2020). Even, swelling airways create difficulty for inhale and exhaling the air especially the exhale phase as the airways becomes narrower when the air is pushed outside of the body through exhaling. Hence patients often feels shortness of breath and also symptoms like chest tightness. (Busse et al., 2020). 
Another impact of asthma attack is bronchoconstriction which refers to the tightness of smooth muscles of the surrounding of airways that narrows the airways even more and significantly reduces the air flow to the lungs. This is a reason how asthma attack can occur all on sudden when exposed to irritation substances such as smoke and dust. (Papi et al., 2020). Nonetheless, the substances can increase the production of mucus in the lungs and this extra mucus can accumulate the narrowed airflow and can particularly block the movement of air. All these reactions sums up to the reaction of breathing difficulty during asthma attack. (Busse et al., 2020). These changes affects the normal process of respiratory system. During asthma attack, when the airways get swallowed, less air can pass to alveoli where the gas exchange occurs. That means, less oxygen passing through bloodstream making it harder for carbon-dioxide to exhale from the body. According to Aziz, Sajjad and Asad (2023), eventually, body reacts with higher rate of breathing, however, it is often not enough to provide enough oxygen to the bloodstream.
Continuous exposure of irritating substances can significantly change the airway structure like thickening walls and enlargement of muscle around the lungs. These changes can lead to long term inflammation and make asthma more difficult to control if the symptoms are not properly managed. (Busse et al., 2020). In a nutshell, respiratory irritant substances play a crucial role to make the asthma a permanent state within the body by changing the shape and function of the respiratory system. 
Monitoring of Asthma
Peak flow or Peak Expiratory Flow (PEF) is one of the easy methods to measure how fast a person can exhale the air out of the lungs. The flow is measured through a small device, also known as peak flow meter. This tools can indicate about the condition of an asthma patients regarding their lungs functioning and also identify early symptoms. (NHS, 2026). The device tracks the maximum speed of exhalation after a deep breath. When the lungs are in normal condition, in most of the cases the reading of the flow is higher. However, in case of asthma patient, when the airways are inflamed and narrowed, the airflow gets reduced and as a result the meter reading also shows the declined rate of air flow. Hence, regular check-up can easily detects early symptoms of asthma. (Aziz, Sajjad and Asad, 2023).
Patients of asthma are regularly advised to measure the peak flow daily or at least weekly. The reading are recorded and compared by the experts with patient’s best result when the asthma is most controlled. If the peak flow starts resulting below the best result, it indicates that the inflammation is increasing and need immediate actions. This peak flow chart is also used for monitoring the action plan of asthma. The record is divided into three parts which are green zone indicating controlled condition, yellow zone for cautious condition and red zone indicating worsening condition of inflammation that requires immediate medical attention. (Aziz, Sajjad and Asad, 2023). From overall point of view, peak flow monitoring is one of the effective and affordable self-management tools for an asthma patients from which patients can get early warning regarding asthma attack. Hence, regular monitoring plays a vital role in managing the impact of asthma reducing risks of complications.
Lifestyle and Management recommendations
One of the important lifestyle changes is avoiding smokes especially that comes from tobacco and vaping products. This smoke contains harmful chemicals that irritates the airways and increases the inflammation level. Research also agrees that exposure to tobacco smoke can increase the symptoms and increase frequency of asthma attack. (Papi et al., 2020). Hence, people with asthma should clearly avoid smoking and stay away from the environment where other people are smoking. 
Another approach should be avoiding environmental allergens and air pollution. Some common substances like dust, mould, mites should be clearly avoided for asthma attack. Additionally, keeping the inside of the house clean with spaces for clear airflow can help reducing the chances of asthma attack (Aziz, Sajjad and Asad, 2023).
Regular exercise can be beneficiary for the patients with asthma if that is monitored properly. Regulated exercise can improve lungs condition and capacity that supports overall health condition. Along with that, medicine consumption with prescribed format is necessary to control the overall asthma condition. Patient needs to be careful regarding catching early signs of asthma attack so that they can get help when the attack comes. Finally, preventing respiratory infections is also important to reduce asthma attack such as viral flues or influenza which can trigger severe asthma attack. 
Conclusion
The case study starts with focusing on structure and function of respiratory system and explained how asthma has impact on normal breathing process. The respiratory system of the body plays a vital role on providing oxygen to the bloodstream and reducing the carbon-dioxide with muscle movement and gas exchange in lungs. However, for asthma patients, the normal air flow gets disturbed though inflammation and swelling of bronchi and bronchioles that restricts natural airflow to the lungs. With background discussion, the study continues to explore how peak flow monitoring can help asthma patient to manage their physical condition by detecting early symptoms or signs. Regular monitoring and avoiding trigger substances can drastically reduce asthma attack following prescribed medicine that also plays a vital role in asthma management.
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