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ASTHMA ,RISK FACTORS ,MONITORING AND LIFESTYLE MANAGEMENT 
INTRODUCTION

Asthma is a common chronic respiratory condition affecting the airways that can cause recurring symptoms , including wheezing , coughing , shortness of breath and chest tightness. Asthma often begins in childhood although symptoms and disease severity may change during adolescence  and adulthood, the condition occurs when the airways become inflamed and more sensitive to certain triggers, during an exacerbation , inflammation, airway narrowing and increased mucus production can restrict airflow making breathing more difficult (NHS ,2025). There is currently no cure for asthma but appropriate management , self-management. Asthma affected an estimated 363 million people in 2023 and caused 442000 deaths, Inhaled medication can control asthma symptoms and allow  people with asthma to lead a normal  active life ( world Health Organization ,2026).
Risk factors and triggers vary from person , they can include allergens such as pollen, dust and dander as well as air pollution , cold air , physical exercise , respiratory infections and exposure to tobacco smoke. Among adolescents , smoking and vaping are particular concerns as they can expose sensitive airways to irritants, NHS recommends routinely asking adolescents with asthma whether they smoke or vape and encouraging them to quit smoke and vaping.
Risk factors that may increase the likelihood of developing asthma or experiencing persistent symptoms include: Personal or family history of atopy — including asthma, eczema, allergic rhinitis, and/or nasal polyps ( Nice, GINA, 2024).Atopy is present in the majority of children with asthma who are over 3 years of age, and allergen-specific sensitization is one of the most important risk factors for the development of asthma.

Comorbid rhinitis and/or sinusitis — 10–40% of people with allergic rhinitis have a diagnosis of asthma. Chronic rhinosinusitis is associated with more severe asthma, especially in people with nasal polyps.

Comorbid food allergy — children with food allergy have a four-fold increased risk of asthma compared with children with no food allergy. Sex — in childhood more boys
than girls have asthma, whereas in adulthood more women than men have persistent asthma [NHS Digital, 2019].
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Source Charleston Allergy and Asthma,(2026)
2. STRCTURE OF THE RESPIRATORY SYSTEM AND MECHANICAL RESPIRATION

The primary function of the respiratory system is to supply the body with oxygen and eliminate carbon dioxide a waste  product of cellular respiration (Cleveland clinic , 2024) . comprises the nose and mouth , pharynx, larynx trachea, bronchi, bronchioles and lungs, within the lungs , the bronchi branch repeatedly into increasingly smaller bronchioles, eventually leading to microscopic air sacs called alveoli. The alveoli are surrounded by extensive networks of pulmonary capillaries and serve as the primary site for gas exchange, air normally enter through  the nose or mouth and passes through the pharynx and larynx to reach the trachea , the trachea divide into a smaller airways, eventually forming bronchioles . The walls of the airways contain smooth muscle and mucus-secreting cells , in case of asthma these structure are particular importance,  as the smooth muscles of the airways can contract   and contribute to bronchoconstriction (  ASTHMA + LUNG UK, 2026).
The lungs sit inside the chest and are covered by a thin lining called the pleura ,they are soft , spongy organs with a large surface area for gas exchange, the right lung has three  lobes while the left has two lobes to make room for the heart , the diaphragm , a dome-shaped muscle below the lungs  is the main muscles of breathing( Acibadem health point ,2026). The primary muscles involved in breathing are diaphragm and intercostal muscles located between the ribs.
 Mechanical breathing ,also know as pulmonary ventilation comprise two main , processes inspiration and expiration, during inspiration the diaphragm contracts and moves downward , while the external intercostal  muscles contract and lift the 
Air moves in and out of the in response to differences in pressure. When the air pressure within the alveolar spaces falls below atmospheric pressure, air enters the lungs (inspiration), provided the  is open; when the air pressure within the alveoli exceeds atmospheric pressure, air is blown from the lungs expiration.
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During physical exertion or respiration distress breathing becomes deeper and more rapid and the respiratory muscles contribute to ventilation , however in an adolescent experiencing as asthma exacerbations, the narrowing of the airways increases resistance to airflow . Consequently even though the respiration muscles may exert grater effort moving air and especially expelling it from lungs   by becomes more difficult.  
3. GAS EXCHANGE IN THE LUNGS

Gas exchange in the lungs  is the process where  fresh oxygen moves from the air we breathe into the blood and waste carbon  dioxide moves from the blood out into the lungs to be breathed out, this life-sustaining process happens continuously inside millions of tiny air sacs  called alveoli (MedlinePlus (.gov) ,2024). The primary goal of ventilation is to deliver fresh air to the alveoli to enable gas exchange , this exchange occurs across the thin alveoli are closely surrounded by pulmonary capillaries .This membrane is extremely thin and has a large surface area, allowing foe the efficient diffusion of oxygen and carbon dioxide, when an adolescent inhales  oxygen reaches the alveoli , the concentration or partial pressure of oxygen is higher in the alveolar air than in the deoxygenated blood arriving at the pulmonary capillaries oxygen the crosses the  respiratory membrane via diffusion , moving from area of higher partial pressure the area of lower partial pressure in the blood. The majority of the oxygen binds to the  haemoglobin found in red blood cells, the oxygenated blood then returns to the heart via the  pulmonary veins  before being pumped throughout the body oxygen is then delivered to the tissues that require it for cellular respiration and energy production( Study.com, 2013).
[image: image3.jpg]Features of alveoli for gas exchange

Large numbers of Single layer of
alveoli gives large flattened cells in
surface area for \ wall of alveoli

gas exchange

Short distance for
diffusion of gases

Oxygen dissolves in
Surrounded by thin film of moisture on
dense network of inside of alveoli - this

capillaries aids diffusion




4. Irritants, inflammation and their impact on respirtion

 Asthma is characterised by airways inflammation and increased hypersensitivity of the airways , exposure to a specific trigger can provoke and inflammation reaction  bronchoconstriction and increased mucus production ,these processes contribute to airflow limitation and the symptoms experienced during an asthma exacerbation. Inflammation is the body,s resoponse to insults which include infection , trauma and hypersensitivity, the inflammatory response is complex and involves a variety of mechanisms to defend against pathogens and repair tissue , in the lung inflammation is usually caused by pathogens or by exposure to toxins, pollutants , irritants and allergens (National library of medecin(NlH)(.gov) , B Moldoveanu , 2009)
For adolescents receiving asthma care in a general pratice setting , cigarette smoke represents  a major avoidable irritant , tobacco smoke contains thousands ( 7,000 ) of chemical substances  capable of damaging the respiratory system, a child , adolescents or adults  exposure to tobacco can also  weaken  immune response and inscrease susceptibility to respiratory infections . NHS indetifies tobacco smoke  or vaping smoke as a significant risk factor for respiratory disease and highlights the respiratory risk associated with smoking among adolescents smoking can irritate the lining of the airways and promote inflammation ,we all know that cigarette smoking is very bad for the health and can damages the lungs and make the asthma worse, the ( Global allergy  and airwys patients platform, 2023) 
 Vaping should not be considered harmless for adolescents with asthma , evidence links e-cigarette use to respiratory problems , A systematic review and meta-analysis involing adolescents found that e-cigarette use was associated with significantly higher likehood of asthma compared to non-use, in this analysis cuurent e-cigarette use was associated with an odds ratio of approximately 1.36 in the analysis.More recent data also indicate a link between vaping and respiratory  symptom , although the level of certainty  regarding the evidence varies depending on the  parameters studied and futher longitudinal reseach is needed (Allergic Living ,2019).
Vaping is increasingly common among  young people, it is less hamful than smoking  but not without risk  particulay for people who have never smoked , researchers surveyed 39,214 young people (aged 16 to 19 ) from england about vaping and smoking and found those who vaped were more likely to have breathing issues than those who did not, the more you vaped , the higher their  chance of breathing issues(NIHR Evidence, Helen Walters ,2025). 

The person may experience wheezing ,coughing , chest tightness and increasing shortness of breath. During severe exacerbations , airflow limitation can become dangerous, as ventilation and oxygenation may be compromised . Respiratory infections can aslo worsen asthma, viruses such as influenza and other respiratory viruses can trigger airway inflammation and provoke an exacerbation. The NHS therefore recommends vaccination particulary against influenza , where appropriate because a viral infection  can aggravate asthma sysptoms( NHS.UK , 2025).
Certain social environments can increase exposure to respiratory infection , smoke , vaping aerosols and other airborne irritants ,consequently adolescents need to understand that managing asthma does not necessaeily mean giving up usual social activities ,instead they should indentify triggers follow their asthma action plan and minimize avoidable exposures.
RECORDING AND TRACKING RESPIRATORY FUNCTION

Monitoring respiratory function is critical in both acute and chronic settings to detect early deterioration, guide interventions, and track disease progression. This can be achieved through direct measurements of airflow and gas exchange, indirect monitoring of thoracic movements, and advanced imaging or digital analytics. 
Self-monitoring for asthma uses apeak-flow meter to measure peak expiratory flow  showing the speed of air leaving your lungs, this helps them learn their personal best score , spot early sign of worse asthma and know when to use extra medcine, some people find that peak flow monitoring help them to notice early sign that their asthma  may be getting worse.Healthcare  professionals do not always recommend peak flow monitoring  foe asthma , this is because for some people , understanding how  their asthma sysptoms change is the best way to manage their asthma well rather than focusing on peak flow scores (ASTHMA +LUNG UK, 2026). Home monitors which provide FEV readings are available and give a more accurate assessment of lung function. However, they are expensive. Educating the patient in recognition of symptoms which indicate deterioration is nearly as effective.

Peak expiratory flow (PEF) measurement cannot usually be reliably used as the only diagnostic test for chronic obstructive pulmonary disease (COPD) because of its weak specificity(Patient.info , Dr Doug McKechnie, MRCGP, 2024)

EVIDENDENCE-BASED LIFESTYLE RECOMMENDATION
The primary recommendation for people with asthma is to avoid smoking and vaping , NHS specifically recommends asking people about their use of tobcco and vaping products and encouraging them to quit , young smokers should be offered tailored  advice and referred to smoking cessation,  evidence-based lifestyle recommendations for managing asthma include maintaining a healthy weight, eating an antioxidant-richanti-inflammatory diet, exercising regulary with proper warm-ups , avoiding tobaccosmoke and know environmental triggers and praticing complentary breathing techniques (National Instutes of Health(NIH) (.gov) ,2024).
CONCLUSION

Asthma is a chronic  respiratory disease characterized by airway inflammation ,bronchial hyper-responsiveness to variable airflow obstruction. Understanding the respiratory system and the mechanisms of ventilation and gas exchange can help adolescentes grasp the underlying causes of their sysptoms, irritants such as cigarette smoke and vaping can contribute to airway irritation and inflammation, while respiratory infections can trigger exacerbations effective asthma management therefore requires both appropriate clinical treatment and informed self-management, Tracking symptoms and where clinical relevant measuring peak expiratory flow (PEF) can help identify changess and facilitate the development of personalized asthma  action plans ,although PEF should not be used routinely as the sole measure of asthma control. Finally quitting smoking and vaping avoiding triggers engaging in appropriate physical activity , using inhalers correctly and having  regular medical check-ups can help adolescents , kids and adults  to maintain their respiratory health and reduce the risk of severe exacerbations.
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