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Introduction    
Asthma is a long-term lung condition that causes inflammation in the airways, making it difficult to breathe (Hussain et al., 2023). When someone has asthma, their airways become swollen, narrow, and filled with extra mucus. This leads to common symptoms suck as coughing, wheezing, a tight chest, and shortness of breath. In the United Kingdom, asthma is one of the most common long-term illnesses affecting teenagers and young people, and it takes up a lot of time and resources in general practice (GP) surgeries (Global Initiative for Asthma [GINA], 2020). 
As children grow up into teenagers, managing their asthma often becomes harder. Many teenagers begin to experience more frequent and severe asthma flare-ups (exacerbations). This happens because their lifestyles change significantly as they gain more independence. The main risk factors that make teenage asthma worse can be broken down into three categories: 
· Internal Risk Factors: These include a family history of allergies (atopy), having severe asthma during childhood, and natural hormonal or physical changes during puberty. 
· External Risk Factors: These include breathing in environmental triggers like pollen, dust mites, mould, cold air, and pollution. It also includes direct lung irritants like cigarette smoke and the chemicals found in electronic cigarettes (vaping). 
· Lifestyle and Social Risk Factors: many teenagers stop taking their daily preventative inhalers regularly because they forgot or do not like using them around their peers. Furthermore, as teenagers start going out to crowded social spaces like bars, pubs, and music clubs, they are exposed to a lot of triggers at one (National Institute for Health and Care Excellence [NICE], 2017). 
In crowded venues, second-hand smoke, poor air ventilation, and the easy spread of cold and flu viruses create a perfect storm that can easily trigger a sudden, severe asthma attack. Understanding these risk factors helps nurses design better ways to support young people in managing their health. 





[image: ]The Structure of the Respiratory System and Mechanical Respiration 

To understand how asthma affects a patient, we first need to look at how the respiratory system is built and how it functions. The respiratory system is divided into two main sections: the upper respiratory tract and lower respiratory tract. Medical illustration of the human respiratory system


The upper respiratory tract includes the nose, mouth, pharynx s(throat), and larynx (voice box). When we breathe in ambient air, the nose and throat act as a filter, warming up and moistening the air while catching dirt and dust (Bostock, 2024).  

The lower respiratory tract begins at the trachea (windpipe). The trachea is a strong tube held open by rings of cartilage. At the bottom, the trachea splits into two large tubes called the left and right main bronchi, which enter the lungs. Inside the lungs, these tubes split again into smaller pathways, much like the branches of a tree. The medium-sized tubes are called bronchi, and the very smallest tubes are called bronchioles. At the very end of these tiny bronchioles are millions of microscopic air sacks called alveoli. 

Mechanical respiration, or ventilation, is the physical act to breathing air into and out of the lungs. This process works based on a simple rule of physics: air always moves from an area of high pressure to an area of low pressure. This is described by Boyle’s Law (Boyle, 1662), which states that when the volume (space) of a container increases, the pressure inside drops, and vice versa. 

1. Inhalation (Breathing in) 
Inhalation is an active process that requires muscles to work. When you take a breath in, your brain sends a signal to your main breathing muscle, the diaphragm, causing it to contract and move downward. At the same time, the muscles between your ribs (intercostal muscles) contract, pulling your chest wall upward and outward. This expansion creates a larger space inside your chest cavity (Ferreti, 2021).  

Because the space inside your chest increases, the air pressure inside your lungs drops below the pressure of the outside air. Because air moves from high to low pressure, ir from the room rushes down your windpipe and into your lungs to fill the space. 

2. Exhalation (Breathing out) 
When you are resting normally, breathing out is a passive process, meaning your muscles do not have to do any hard work. When your diaphragm and rib muscles relax, they naturally spring back to their original positions. This reduces the spaces inside your chest cavity (Ferreti, 2021).  

As the space gets smaller, the air pressure inside your lungs rises above the outside air pressure. This pressure difference pushes the stale air out of your lungs and back into the environment. 

Gas Exchange in the Lungs 
The goal of breathing air into the lungs is gas exchange. This is the process where our body takes in life-sustaining oxygen (O2) from the air and get rids of waste carbon dioxide (CO2). Gas exchange happens deep inside the lungs across a microscopic barrier called the alveolar-capillary membrane (Boyle, 1662). 

This membrane is made up of the incredibly thin walls of the alveoli (air sacks) and the equality thin walls of the tiny blood vessels (capillaries) that wrap tightly around them. This barrier is so thin that gases can pass right through it easily. The movement of these gases is completely passive and happens via a process called diffusion (Fick, 1855). Diffusion means that particles naturally move from an area where there are a lot of them (high concentration/pressure) to an area where there are fewer of them (low concentration/pressure). 







The direction that oxygen and carbon dioxide move depends entirely on the difference in pressure between air in the alveoli and the deoxygenated blood arriving from the heart: 

	Gas Parameter
	Pressure in Alveoli
	Pressure in Deoxygenated Blood
	Direction of Movement 

	Oxygen (PO2) 
	104 mmHg (High)
	40 mmHg (Low) 
	From Alveoli 
Into Blood

	Carbon Dioxide (PCO2) 
	40 mmHg (Low) 
	46 mmHg (High) 
	From Blood 
Into Alveoli 




Because the air we breathe into the alveoli has a high oxygen pressure (104 mmHg) and the blood coming from the body has a low oxygen pressure (40 mmHg), oxygen naturally crosses the thin membrane into the blood. Once inside the blood vessel, the oxygen hitches a ride on the red blood cells so it can be carried to the rest of the body (Roe, 2024). 

At the exact same time, the blood coming from the body is full of waste carbon dioxide, creating a higher pressure (46 mmHg) than the air inside the alveoli (40 mmHg). Because of this difference, carbon dioxide moves out of the blood and into the alveoli, where it is safely exhaled out of the body. 

In a teenager with unmanaged asthma, narrow airways prevent fresh air from reaching the alveoli. Stale air gets trapped, which lowers the oxygen levels in the air sacks and reduces the pressure differences needed for diffusion. This can lead to dangerous drops of blood oxygen levels (hypoxemia) during severe attacks (Talbot et al., 2024). 
How Irritants Cause Inflammation and Affect Breathing  
When people choose to smoke traditional cigarettes or use electronic cigarettes (vaping), they are inhaling harmful chemical irritants directly into their delicate lungs. Tobacco smoke contains thousands of toxic chemicals, while vape aerosol contains ultra-fine chemical particles, heavy metals, and artificial flavourings that damage lung tissue. 



How Irritants Cause Tissue Swelling 
When this inhaled irritants land on the delicate lining of the airways, they cause immediate tissue irritation. The body views these chemicals as a threat and triggers an inflammatory response to defend itself. The cells lining the airway release chemical alarms called cytokines. These alarms call white blood cells into the walls of the airways (NICE, 2017). 

Once these immune cells arrive, they release highly potent chemicals like histamine and leukotrienes. These chemicals cause the local blood vessels to widen and leak fluid into the surrounding lung tissue. This leads to severe mucosal enema, which is medical term for tissue swelling. 


The Impact on a Patient’s Breathing 
This combination on tissue swelling, muscle squeezing, and thick mucus has a devastating effect on a patient’s ability to breathe. In physics, airway resistance is incredibly sensitive to the size of the tube. This is explained by Poiseuille’s Law, which shows that if you cut the radius of an airway in half, the resistance to airflow increases sixteen times over. 

Because the resistance skyrockets, the people must work incredibly hard just to force air through the swollen, narrow tubes. During exhalation, the airways naturally narrow slightly anyway; when combined with asthma swelling, air gets trapped behind the blockages. This traps old air in the lungs, leaving less room for fresh, oxygen-rich air during the next breath. This causes the classic wheezing sound as air whistles through the tight gaps, forcing the patient to take fast, shallow breaths to survive (NICE, 2017). 
The Dangerous Role of Cold and Flu Infections 
For a people whose lungs are already irritated by smoking or vaping, catching a common viral infection (like a cold or flu virus) acts as a major amplifier. Viruses destroy the tiny hair-like structures (cilia) that normally sweep mucus and dirt out of the lungs. 

When a virus attacks an already irritated lung, the immune system launches a massive second wave of inflammation. The tissue swelling doubles, mucus production peaks, and the airway can close almost completely, turning a simple head cold into a life-threatening asthma emergency (Ferreti et al., 2021). 
Recording and Tracking Respiratory Function
To properly manage asthma, clinic staff cannot rely solely on how a patient says they feel. Many peoples are poor perceivers of their own symptoms. Because they live chronic airway tightness, they adapt to feeling breathless and often claim they are fine, even when their lung’s function is dangerously low. 
Using a Peak Flow Meter
A Peak Expiratory Flow (PEF) meter is a small, handheld plastic device that is incredibly useful for monitoring asthma at home. To use it, the patient takes a deep breath in and blows out into the device as hard and fast as they possibly can. The meter measures the maximum speed of that blast of air, which directly reveals how open or blocked their airways are (Elendu, 2024). 

The Importance of Personalised Asthma Action Plans (PAAPs) 
These numbers are used to build a Personalised Asthma Action Plan (PAAP), which is a customized self-management document recommended by British health guidelines (BTS/NICE/SIGN, 2024). A PAAP uses a simple, color-coded traffic light system based on the patient’s peak flow numbers to tell them exactly what to do: 
· Green Zone (80-100% of Personal Best): Everything is under control. The patient feels good. 
· Yellow Zone (50-80% of Personal Best): The airways are starting to swell and the peak flow is dropping. This is an early warning. 
· Red Zone (Below 50% of Personal Best): this is a medical emergency. The airways are dangerously narrow. 
Encouraging peoples to track these trends using smartphone health apps gives them clear visual proof of how their daily habits, medication use, and environments directly impact their lungs (Bostock, 2024). 





 Evidence-Based Lifestyle Recommendations 
To reduce the number of people ending up in emergency room with severe asthma, primary care clinics must offer practical, evidence-based lifestyle interventions alongside normal inhaler prescriptions. 
                    Evidence-Based Adolescent Intervention Framework




Smoking/Vaping 
Support Plans
Moving to a 
MART Regimen

Social Event 
Safety Plans





    
· Smoking and Vaping Cessation Support 
Practise nurses must provide friendly, non-judgmental smoking and vaping cessation support during every routine check-up. Clinics should use the “Very Brief Advice” (VBA) method. Ask if they smoke or vape. Advise them on the best ways to quit and Act by connecting them to free support services and appropriate nicotine patches or gums. 
· Risk Mitigation in Crowded Social Environments 
Teach peoples how to minimize asthma risks when going out to pubs, clubs, or parties. Practical tips include staying away from crowded outdoor smoking areas, ensuring the indoor venue has air conditioning or open ventilation, always keeping their reliever inhaler in their pocket or bag, and telling their friends what to do if they have an attack. 
· Moving to a MART Regimen 
For peoples who struggle to remember to take a daily preventative inhaler but use their reliever inhaler constantly when out with friends, clinicians should consider switching them to Maintenance and Reliever Therapy (MART) plan using a single combination inhaler (such as budesonide/formoterol). 

Conclusion 
Managing asthma is a complex but rewarding task for general practice nurses. It requires balancing knowledge of human anatomy, environmental triggers, and that social realities people’s life. As explained throughout this report, a healthy respiratory system relies on wide, clear airways and ultra-thin membranes to let oxygen and carbon dioxide diffuse naturally. Inhaling irritants from smoking or vaping disrupts this delicate system, tiggering tissue swelling, excessive mucus, and high airway resistance, all of which are made significantly worse by common winter colds and infections (BTS/NICE/SIGN, 2024). 
To protect these patients, nurses must move away from lecturing and focus on practical self-management. Teaching how to track their breathing using simple peak flow tracking gives them the power to spot lung irritation early. When combined with clear compassionate smoking cessation support, and modern treatment options like MART combination inhalers, we can help peoples navigate their social lives safely. 
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