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1.Introduction 

Asthma is a long-term lung disease marked by swollen airways, narrowed airways, and different levels of breathing restriction. Millions of people around the world are affected by it, and the World Health Organization (WHO) says it is a major public health issue because it affects quality of life and healthcare systems. Environmental and behavioral factors, such as allergens, smog, smoking, and more and more, vaping, can often set off the condition.

The respiratory system needs to be able to move air and swap gases well in order to work properly. Oxygen has to be brought into the system from the air, and carbon dioxide has to be taken out of the body. People with asthma have trouble with these processes because their airways get narrow and they make more mucus, which stops airflow and lowers the amount of oxygen that gets to their organs (NHS, 2022).

Understanding how asthma works on a physiological level is important for managing the illness well. Many people use medicines like bronchodilators and antibiotics to help them breathe better, but for long-term control, they also need to be watched, avoid things that set off their symptoms, and make changes to their lifestyle. This shows how important it is to combine knowledge about physiology with useful management techniques.

The structure and function of the respiratory system will be looked at closely in this report. Gas exchange will also be looked at, along with how asthma affects normal respiratory physiology. This study will also look at the part that monitoring plays and how smoking and vaping affect the disease, giving us a full picture of how to control asthma.

2. Structure and Function of the Respiratory System
The respiratory system moves gases from the outside world into and out of the body. It makes sure that cells get oxygen and waste products like carbon dioxide are taken away. It is made up of the lungs, which have millions of alveoli and are home to the upper airways (nasal cavity, throat, and larynx) and lower airways (trachea, bronchi, and bronchioles) (West, 2021).
The nose is how air enters the body. It is filtered, warmed, and humidified there before going through the pharynx and larynx and into the airway. The trachea then splits into the bronchi, which in turn split into smaller bronchioles inside the lungs. These parts work together to make a very good branching system that moves air around the lungs (Hall, 2021).
At the end of the bronchioles are the alveoli, which are small air pockets with blood vessels all around them. Because the walls of the alveoli are so thin, oxygen can move into the bloodstream and carbon dioxide can move out to be breathed out. If you want gas exchange to work well, this process needs a lot of surface area, a small barrier to diffusion, and enough blood flow (West, 2021).
The diaphragm and intercostal muscles make changes in pressure that let air enter and leave the lungs. When you breathe in, the diaphragm flattens and tightens, making the thoracic cavity bigger and lowering the pressure inside it. This lets air into the lungs. The diaphragm softens when you breathe out, and air leaves your lungs.
From a critical point of view, the respiratory system's effectiveness rests on the health of both the airways and the alveoli. Any problem with breathing or harm to the alveoli can make gas exchange much less effective. In asthma, inflammation and narrowing of the airways make it hard for air to flow, even though the alveoli are still physically sound. This shows that breathing well depends on more than just the lungs; it also depends on how healthy the passageways are that bring air to the lungs.
3. Gas Exchange and Oxygen Transport

In the alveoli of the lungs, oxygen is taken from the air we breathe in and put into our bloodstream. At the same time, carbon dioxide is taken out of our bodies. Diffusion, which is based on differences in concentrations between lung air and capillary blood, moves this process along. Oxygen diffuses from the alveoli, where it is concentrated, to the blood, where it is less concentrated. Carbon dioxide diffuses in the opposite way (West, 2021).
A large alveolar surface area, a thin alveolar-capillary membrane, and enough air and perfusion are some of the most important things that make gas exchange work well. When oxygen gets into the bloodstream, it binds to haemoglobin in red blood cells and is sent to all of the body's organs. The process of cellular breathing and making energy depends on it (Hall, 2021).

When someone has asthma, gas exchange can be damaged indirectly by a lack of airflow rather than damage to the alveoli themselves. Ventilation-perfusion (V/Q) mismatch happens when lungs that are narrow make it harder for air to reach the alveoli. This means that some parts of the lungs get blood flow but not enough ventilation, which lowers the amount of oxygen they can take in and could cause hypoxemia during serious asthma attacks (Global Initiative for Asthma, 2022).

Another important point is that this shows that asthmatic oxygen supply problems are not mainly caused by structural damage to the alveoli like in emphysema, but by functional obstruction of airflow. This difference is important because it helps explain why asthma can often be cured with the right medicine, like bronchodilators, which open up airways and make gas exchange better.
Also, the level of gas exchange impairment in asthma can be very different between people and between attacks. Mild asthma may not have a big effect on oxygen levels, but severe asthma attacks can make it very hard to breathe. This range of outcomes shows how important it is to keep an eye on things and act quickly to stop them from getting worse.

 4. Pathophysiology of Asthma
Asthma is characterised by chronic inflammation of the airways, which leads to bronchoconstriction, airway hyperresponsiveness and increased mucus production. These changes result in narrowing of the airways, making it more difficult for air to flow in and out of the lungs (NHS, 2023).
At a physiological level, exposure to triggers such as allergens, cold air, exercise or irritants like smoke can activate immune responses within the airways. This leads to the release of inflammatory mediators, including histamine and leukotrienes, which cause smooth muscle contraction and swelling of the airway lining. As a result, the airway lumen becomes narrowed, and airflow is restricted (GINA, 2023).
In addition to inflammation and bronchoconstriction, mucus hypersecretion further contributes to airway obstruction. Excess mucus can block smaller airways, reducing ventilation and worsening symptoms such as wheezing, coughing and shortness of breath. These combined effects significantly increase airway resistance and reduce airflow, particularly during exhalation.
A key feature of asthma is its reversibility, meaning that airway obstruction can often be improved with appropriate treatment. Bronchodilators relax the smooth muscle surrounding the airways, while corticosteroids reduce inflammation, helping to restore normal airflow. However, in poorly controlled asthma, repeated inflammation can lead to structural changes in the airways, known as airway remodelling, which may reduce reversibility over time (Global Initiative for Asthma, 2023).
From a critical perspective, asthma should not be viewed solely as an acute condition triggered by environmental factors. Instead, it is a chronic inflammatory disease with both short-term and long-term physiological consequences. While treatments are effective in managing symptoms, they do not eliminate the underlying inflammatory process, meaning that ongoing management is required.
Additionally, the variability of asthma symptoms between individuals suggests that the condition is heterogeneous, with different underlying mechanisms and responses to treatment. This highlights the importance of personalised management strategies rather than a standardised approach.
In conclusion, the pathophysiology of asthma involves complex interactions between inflammation, airway structure and environmental triggers. Understanding these mechanisms is essential for effective management and for preventing long-term complications associated with the disease.
5. Monitoring and Management of Asthma

Monitoring is an essential component of managing asthma because it enables both patients and physicians to evaluate how well symptoms are being managed, identify triggers, and prevent flare-ups before they occur. Peak expiratory flow (PEF) measurement, symptom journaling, and occasionally spirometry are common ways to monitor an individual. According to the NHS (2023), peak flow meters are widely used because they provide a simple and objective means of measuring airway congestion, which enables medical professionals to identify early warning signs of deterioration.
By showing patients how their health is changing and assisting them in adjusting their therapy in response to such changes, monitoring helps patients take care of themselves. For instance, a decrease in peak flow values may indicate a narrowing of the airways prior to the worsening of symptoms. This would enable the early start of medication. (Asthma Global Initiative, 2023) By taking preventative measures, hospital stays can be shortened and overall disease rates can be decreased.
However, tracking's effectiveness is mostly dependent on the patient's level of involvement and usage. Peak flow measurements won't help patients unless they understand how to interpret the findings and take appropriate action. 

Most people—especially teenagers and young adults—don't follow through on their monitoring objectives. Some people may simply focus on their symptoms, which isn't always a smart idea, or they may be unaware of how bad their health is. This may lengthen the course of treatment and increase the risk of severe asthma episodes.

Additionally, more and more people are using smartphone apps and other technologies to monitor their asthma. However, how well they function relies on how easy they are to use and how much the user is involved. Some patients do not benefit as much from these technology as others, particularly if they lack easy access to healthcare resources or are not computer literate.


6. The Impact of Smoking and Vaping on Asthma

It is well known that smoking makes asthma symptoms worse and makes treatment less effective. Smoking cigarettes irritates the lungs, makes them more inflamed, and makes them more sensitive. (NHS, 2023) This can make asthma attacks happen more often and be worse, and it can also make your lungs work less well overall. 

Inhaled corticosteroids are also less successful when someone smokes. These drugs are an important part of treating asthma. (Global Initiative for Asthma, 2023) This means that people who smoke may not be able to handle their disease as well even if they take the right medicine. This brings up a big problem with managing asthma: the way people live their lives can directly affect how well their treatment works.
Vaping is often thought of as a safer option to smoking, but it has also been linked to bad effects on the lungs. E-cigarette aerosols have chemicals in them that can irritate the lungs and cause inflammation, which could make asthma symptoms worse. The World Health Organization (2023) says that while research on vaping is still new, what we know so far shows that it is not risk-free and may make breathing problems worse, especially in young people. 

As a critical point of view, the growing acceptance of vaping adds a new challenge to managing asthma. Many people, especially teens, don't realize how dangerous e-cigarettes can be, which can make them more likely to be exposed to harmful chemicals. This shows that public opinion and scientific proof are not always the same. 
Peer pressure, stress, and exposure to the surroundings are some of the social and behavioral factors that can make someone smoke or vape. So, it looks like these behaviors need more than just health tips to change. To be effective, solutions need to look at the bigger social picture and help people change their behavior. 

To sum up, both smoking and vaping are very bad for people with asthma because they make inflammation worse, make treatment less effective, and lead to worse health results. 

7. Conclusion
Asthma is a chronic lung condition that disrupts normal airway function and alters gas exchange inside the body. It makes the airways swell up, get smaller, and make more mucus. All of these things make it tougher to get oxygen to the body and breathe.
The research in this article makes it obvious that asthma is not just a medical ailment. It is also affected by the way individuals act and the places they are in. To understand the condition, you need to grasp how the respiratory system is put together and how it works. But to really control the disease, you also need to think about how you live and how you keep track of it.
Monitoring is a key approach to find out when lung function changes and keep flare-ups from happening. But it only works if the patient is involved and can do something with the knowledge. Also, smoking and vaping can make asthma symptoms considerably worse and make treatment less effective.
When you think critically about asthma treatment, it shouldn't merely be medical. It should also entail teaching patients, helping them with their behavior, and public health programs. Because asthma might be different for each person, it's even more crucial to adopt personalized treatment approaches.
In short, to obtain better outcomes from asthma, you need to take a multi-pronged approach that includes learning about how your body works, keeping an eye on things, and changing how you live your life.
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