Name: Ruby Taylor
Lecturer: Gillian Weaver
Module code: BMHP5023
Module: Introduction to physiology – Asthma 
Uploaded on: 



Introduction-
What is asthma and the risk factors?
 According to (World Health Organisation); Asthma is a major non communicable disease (NCD), affecting both children and adults, and is the most common chronic disease in children. The symptoms include wheezing, chest tightness and coughing. These symptoms can particularly become worse at night. Individuals that have asthma their airways are inflamed and overly sensitive when exposed to triggers. When they are exposed to triggers their airways begin to produce extra mucus, swell further and narrow. This makes breathing a lot more difficult. 
There is no single cause of asthma but there are some key risk factors which are;
· Genetics-
A family history of asthma or allergy related conditions such as, eczema or hay fever increase the chances of developing asthma.
· Second hand smoke
Children who are exposed to smoke are more likely to develop asthma, if a child's mother smoked whilst pregnant the child is at a higher risk of developing asthma.
· Substances at work
People who work in environments that have a lot of toxic substances, chemical fumes or flour dust. They also have a higher risk of having asthma. But when asthma is work related this is known as occupational asthma.
There are many other factors that can put individuals at a higher risk of developing asthma. 
The purpose of this report is to explain the normal structure and function of the respiratory system and describe how asthma disturbs the function and the process. Furthermore, this report will explore the factors that worsen symptoms, outline how monitoring the condition and provide evidence-based lifestyle choices can improve the quality of life for people that live with asthma. 



2.
Structure of the respiratory system & Process of mechanical respiration.
The respiratory system is divided into the upper respiratory tract and the lower respiratory tract. By both working together they facilitate the gas exchange between the body and the external exchange. 
2.1
The upper respiratory tract.
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The upper respiratory tract comprises the nose, nasal cavity, mouth, pharynx and larynx. The nasal cavity is lined of ciliated mucous membranes that trap any inhaled particles whilst also warming and humidifying the air that has been inhaled before it reaches the lungs. The pharynx helps the body to breathe as well as digest food correctly. The way it does that is by: sending air from your nose and mouth to your larynx, which then routes air into the trachea and lungs. (Erica Patino, 2024). There is a flap of tissue that closes during swallowing which prevents food from entering the airways.

The lower respiratory tract.
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The lower respiratory tract begins with the trachea (windpipe) which is a flexible tube approximately 10 to 15cm long, which is supported by 15-20 cartilage C shaped rings. Which prevent it from collapsing during breathing. At the lower end of the trachea, it splits into the left and right bronchi, one goes into each lung. Inside of the lungs these tubes continue to get smaller as they continue to branch. These are then known as the bronchioles.  According to Mya Care (2024). The lungs are divided into five compartments, with two being on the left and three being on the right. Each of these compartments collectively contains more than 300 million alveoli to maximize oxygenation. During an asthma attack the airways get extremely narrow and that is what causes an individual with asthma, difficulty in breathing.
The process of mechanical respiration-
Mechanical respiration also known as breathing consist of two phases. Inhalation which is drawing air into the lungs and exhalation which is expelling air out of the lungs. 
When you breathe in your diaphragm contracts and move downwards, this increases the space in your chest cavity (NIH,n/d).  At rest the primary muscle which is your diaphragm which is a dome shaped sheet of muscle that separates the thoracic and abdominal cavities. According to Boyle’s law, this increases in volume lowers the pressure within the lungs. ( Marieb & Hoehn, 2021). 
Exhalation occurs when the volume of the rib cage decrease's, which increases the pressure in the lungs and the air exits from the lungs. (Alloprof, n/d).  When the diaphragm and intercostal muscles relax, the diaphragm returns into a dome shape and the rib cage then fall under gravity. The elastic like fibres within the lung tissue compress the lungs which then reduced the thoracic volume and raises the pressure which then begins the exhalation process. 




Gas exchange-
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 Gas exchange is a vital biological process involving the uptake of oxygen and the removal of carbon dioxide. ( deFur, Peter L., 2023). The gas exchange happens inside tiny air sacs in the lungs which are called alveoli. The alveoli have very thin walls and is surrounded by tiny blood vessels known as capillaries.  When a person breathes in, oxygen enters the alveoli and passes through the thin walls to enter the bloodstream. Oxygen then attaches itself to the red blood cells so that it can then be carried to every part of the body. 
As this is happening the blood picks up the waste gas which is known as carbon dioxide from the body’s cells.  The carbon dioxide will travel through the body back to the lungs where it will pass from the blood into the thin walls and into the alveoli.  As a person breathes out the waste gas (carbon dioxide) leaves the body. The whole process of gas exchange works automatically through diffusion as gasses will always be moving from an area where there is a lot of it in one place over to where there is an area where there is less as this way there is no extra energy that is needed. 
Key information-
1. Oxygen is moved into the blood, and carbon dioxide is removed
2. The oxygen is needed for respiration to release the energy that has been stored from food.
3. Carbon dioxide is a waste product and needs to be removed from the body.


Explanation on how increased levels of irritants in the respiratory system leads to swelling in the lung tissue, and the impact this has on respiration. 
When an individual is exposed to an increased level of irritants the immune system responds and causes airway inflammation. The white blood cells, blood and fluids quickly travel to the lining of the airways to fight the substances, this is known as edema. These irritants are usually, smoke, dust or chemical fumes that have been breathed in. These irritants damage the cells that form the lining.
The swelling in the airways from irritants has multiple effects on respiration. According to B Moldoveanu, Et.al (2008). The inflammatory response is complex and involves a variety of mechanisms to defend against pathogens and repair tissue. The airway walls become much thicker, as someone with asthma this then narrows the space that is available for air to pass through which then makes it difficult to breathe. Excess fluid can also build up in the alveoli which then creates a physical barrier that stops the oxygen and the carbon dioxide from moving efficiently between air and blood. From this response less oxygen can enter the bloodstream, and the carbon dioxide cannot be removed as effectively. When this happens, this leads to breathlessness. Over time, repeated exposure to irritants can cause permanent structural changes, someone with asthma who is consistently exposed this could then lead into more serious chronic respiratory illnesses like COPD (chronic obstructive pulmonary disease). 


Benefits of recording & tracking respiratory function- peak flow monitoring. 
According to NHS, A peak flow test measures how quickly you can blow air out of your lungs. A peak flow test is a simple, painless effective tool that is used for people with asthma or other respiratory illnesses. They measure the maximum speed of air which is been exhaled from the lungs.  When an individual with asthma has completed their first peak flow reading, they will have one done on each asthma review to see if the individual is able to beat their own highest score to monitor the severity of asthma.
Peak flow monitoring is an effective way to detect if there is a worsening in asthma before symptoms appear. According to Asthma, lung UK, some people find that that peak flow monitoring helps them to notice early signs that their asthma may be getting worse. 
Tracking peak flow readings over a longer period is beneficial as it reveals individuals' patterns and potential triggers. Each pattern that is displayed from a peak flow reading can correlate with weather conditions, activities during that day, medications or potential exposure to irritants. Having a diary to be able track and monitor activities around the time a peak flow test has been completed will help to detect what is causing the patterns or decrease in strength that is been used to obtain a reading. 
When a patient has a better understanding of their regular readings and what they mean, this has a positive impact on the person-centred care approach, as this will lead to be positive outcomes for the patient as they have an understanding of what action is to be taken next to help them. 




Evidence based lifestyle recommendations to improve asthma. 

Avoid smoking.
Tobacco smoking introduces thousands of harmful chemicals into the lungs. (Allergy & Asthma network). Active smoking causes a rapid decline in lung function, The irritants that come from tobacco smoking increases the airway inflammation and makes asthma medications like salbutamol inhaler less effective. Research has shown that, Multiple clinical trials and reviews have found that smoking blunts the benefits of inhaled asthma drugs. (Srishti Avhad, BPharm. 2025). 
Recommendation-
The best way to protect yourself from harm is to finish smoking tobacco but also avoid second hand smoke. If an individual is in a social place, then it is better to remove yourself from the area that people are smoking to protect your lungs from the harmful chemicals that will be inhaled into the lungs from passive smoking. 

Reduce exposure to environmental triggers-
Identifying and minimising contact with personal triggers is the stepping stone of self-managing asthma. According to Asthma + Lung Uk, Air pollution harms everybody, but it's especially harmful if you have asthma. Asthma + Lung UK suggest that avoiding pollution hotspots like main roads, junctions and bus station by going out earlier and avoiding busy areas. This will help to keep symptoms low and help maintain the health of the airways by decreasing the number of irritants that are inhaled. 
Recommendation- 
Avoid crowded many roads where there is a lot of emissions from vehicles and avoid and factory settings where smoke will be leaving the building and polluting the environment. 

Conclusion-
Asthma is a chronic respiratory condition that inflames the airways and has a negative effect on the respiratory system, as it causes hypersensitive airways that have a natural response to narrow to fight foreign bodies found within the lungs. As this report has outlined that the respiratory system is a balanced network where the air we breathe in is warmed, filtered and delivered to the alveoli. From the alveoli this is where oxygen enters the bloodstream which then carbon dioxide is carried back out. But this is more complicated to achieve for someone living with asthma as the airways become extremely narrow and the more added pressure there is on the respiratory system, the harder it is to eliminate waste from there.
Understanding how asthma effect breathing is the first step for better self-management. Furthermore, the second step is using a peak flow monitor to track the lung function over periods of time as this is an effective tool in early deterioration signs, having the ability to recognise personal triggers and preventing crisis. But most importantly the evidence reviewed confirms that lifestyle choices are also central to managing asthma and having the control to minimise exposure to potential triggers. 
Asthma is a lifelong condition but it can be controlled once the individual has a better understanding of the condition and with accurate information and the right tools people with a diagnosis of asthma can achieve good control and minimise the impact of their condition with the correct lifestyle choices also.  
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