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Report Synopsis 
This report involves a 35 year old female that has presented with asthma as their primary condition. Other health issues that are present with the client include rhinosinusitis and obesity. The client stated that their goal is to complete a marathon in under 4 hours as well as improving their overall health and condition. Information was collected from the client through a discussion and a range of tests. This information was then used to inform a number of recommendations which have been put forward to the client relating to their exercise and lifestyle behaviours with the intention of achieving the goals set out in the report. 

Generic Introduction for Health and Well-Being 
There are a wide range of factors which are associated with health and well-being within adults. These include lifestyle factors which can influence physiological aspects and therefore, have a significant influence on the individual’s physical and mental health (Farhud, 2015). An example of a lifestyle factor which can impact health and well being is diet (Farhud, 2015). It has been suggested that diet is one of the most important lifestyle factors because of its direct association with physical health (Mozaffarian et al., 2011) and its link with body mass index (BMI). BMI is a measurement which is used in the assessment of an individuals nutritional status (Hausman et al., 2011) and involves classifications of underweight, ideal, overweight and obese (Flegal, Kit and Graubard, 2014). Individuals in the overweight and obese categories are at a higher risk of many health conditions including cardiovascular disease and diabetes (Bray et al., 2016). Due to the association of obesity and the increased risk of serious health conditions, a well-balanced diet is a key factor in health and well-being. A well balanced-diet should include optimal amounts of dietary fat; including a lower consumption of saturated fats and a higher level of unsaturated fats (Lorgeril et al., 1998); an optimal carbohydrate intake which should include a higher content of low glycaemic index foods such as whole grain foods, vegetables and fruits, as well as a sufficient intake of protein, vitamins and minerals as these groups are associated with reduced risk of health conditions such as cardiovascular disease (Skerett and Willet, 2010). There is also some evidence to suggest specific nutrients may have a role in reducing the risk of developing chronic diseases (Skerett and Willet, 2010).
Exercise is another important factor in health and well-being in adults. Current guidelines for physical activity in adults recommend at least 150-300 minutes of moderate intensity aerobic activity or 75-150 minutes of vigorous intensity aerobic activity per week (Yang, 2019). Similarly to diet, adequate exercise can also reduce the risk of the development of health conditions such as cardiovascular disease (Agarwal, 2012) through physiological benefits such as reduced blood pressure and increased VO2 max (Taylor, 2014). Exercise also can also benefit an individual’s psychological well-being and reduce stress levels (Jackson, 2013) which can be associated with increased risk of health problems. 

Sleep can also play an important role in adult health and well-being. Insufficient sleep patterns can influence an individuals cognitive and psychological well-being (Worley, 2018) as well as increased risk of health conditions such as cardiovascular disease (Kohansieh and Makaryus, 2015).  Other lifestyle behaviours such as smoking (Polosa and Thomson, 2013) and alcohol consumption (Rehm, 2011) can also have a large impact on health and well-being. 

Details of the Client’s Current Condition and Relevant Lifestyle Behaviours 
The client is a 35 year old female ex-smoker with a BMI of 31.2. This BMI places the client in the obese category (Agha and Agha, 2017).  The client consumes 14 units of alcohol per week on average and their diet is currently centred around a low carbohydrate intake with the intentions of losing weight. The individual trains regularly and completes four endurance runs and has stated that her goal is to run a marathon in under four hours. 

The main medical condition which the client has been referred for is asthma. The information received from the client suggests that their condition is generally exacerbated around 2-3 hours post exercise. For the management of this condition, the client uses a salmeterol inhaler which is a bronchodilator that exerts bronchoprotective effects against allergen and exercise stimuli (Meyer et al., 1993). Salmeterol is generally prescribed as an inhaler at a dose of 50 micrograms twice daily for adults  (NICE, 2021). Common side effects of salmeterol include headaches, tremor, palpatations and muscle cramps (Guhan et al., 2000) . Alongside salmeterol, the subject also takes montelukast which is used to prevent airway inflammation and is generally prescribed at a dose of one 10mg tablet per day for adults (NHS, 2021). Common side effects of montelukast include gastrointestinal issues, headaches and nausea (NICE, 2021).  Another medical condition which the client experiences is rhinosinusitis which involves inflammation of the nasal mucosa (Anselmo-Lima et al., 2015). 

The client has also stated that they often wake up during the night. This could be caused by many factors related to their condition. Potential causes for this could be due to sleep apnoea either due to their body composition (Öǧretmenoǧlu et al., 2005) or as a side effect of their asthma (Dixit, 2018). The montelukast medication that the client is using in the management of their asthma can also cause problems with the sleeping (Calapai et al., 2014). 

Theoretical and Technical Overview Review of the Condition To Be Addressed 
Asthma is defined as a chronic disorder which involves inflammation of the airways (Quirt et al., 2018). Specific causes for the development of asthma are not fully known however, some environmental and genetic factors including obesity and exposure to tobacco smoke are known to have some involvement within certain asthma types  (Khachi, Meynell and Murphy, 2014). Triggers which can exacerbate an individual’s asthma symptoms can change over time and differ greatly between asthmatics (Quirt et al., 2018). Triggers include allergic and non-allergic stimuli (Quirt et al., 2018) with the most common triggers including upper or lower respiratory tract infections, tobacco smoking, allergens, stress and exercise (Mims, 2015). During an allergic response, the allergen binds to allergen-specific IgE antibodies on the surface of mast cells which causes the release of inflammatory mediators within the body which leads to bronchospasm and results in an episode of the symptoms associated with an asthma attack (Khachi, Meynell and Murphy, 2014). The pathophysiological processes associated with a non-allergic stimulus are reported to involve innate immune mechanisms through neutrophil activation which ultimately increases airway hyperresponsiveness and triggers an episode of symptoms (Douwes et al., 2002). The symptoms that are commonly associated with these episodes of asthma exacerbation include wheezing, breathlessness and chest tightness (Mims, 2015). The symptom episodes are usually reversible either spontaneously or through treatment interventions such as bronchodilators including salmeterol inhalers (Quirt et al., 2018).  

There are many risk factors which are associated with the development of asthma. It has been shown that there is a relationship between obesity and asthma in adult women (Boulet, 2012). It has been suggested that this link may be due to obesity’s influence on lung mechanics such as a reduced bronchoprotective effect of deep inspiration as well as the influence of obesity on other factors such as increased systemic inflammation (Boulet, 2012). Other lifestyle associated risk factors for the development of asthma include smoking (Polosa and Thomson, 2013) and occupational exposures (Le Moual et al., 2014). 

There are also many conditions which are often associated with asthma including rhinosinusitis (Hussain et al., 2018) and sleep apnoea (Dixit, 2018). Rhinosinusitis is a common health problem which is frequently seen in patients with asthma (Jang, 2013). The condition involves inflammation of the mucosa within the nose and paranasal sinuses (Anselmo-Lima et al., 2015). The primary symptoms of rhinosinusitis include nasal obstruction, nasal discharge, facial pain and loss of sense of smell (Eccles, 2011). Sleep apnoea is a sleep disorder characterised by repetitive pauses in breathing which can either be caused by airway occlusion or altered control of central breathing (Jun, Chopra and Schwartz, 2016).   

Overview of Information and Data Collected 
Information and data that is relevant to the case has been collected through a discussion with the client and the completion of a range of tests and measurements. The data that has been collected is shown in the exercise referral form in appendix 1. As previously mentioned, the client is a 35 year old female. The main condition that the client has presented with is asthma which is exacerbated within 2-3 hours post exercise. In the management of their asthma, the client has been prescribed a bronchodilator in the form of a salmeterol inhaler as well as montelukast medication which is used to prevent inflammation within the airways. The client has a BMI of 31.2, this places them in the obese category (Agha and Agha, 2017). As well as this, the client is an ex-smoker, is on a low carbohydrate diet and often has trouble sleeping. The client exercises regularly in the evenings after work and they have stated that in their training,  they are currently completing 4 aerobic runs per week. The subject has set their main goal as completing a marathon in under four hours. A blood pressure measurement produced a value of 128/74mmHg and the client’s resting heart rate was 74 beats per minute. Both of these measurements are within normal ranges (Lin et al., 2016). The client also underwent spirometry testing which was conducted before they had taken any medication to give an indication of their baseline lung function. The Forced vital capacity  (FVC) and forced expiratory volume (FEV1) values have been used to calculate the FEV/FVC ratio for the client to provide an indication of the degree of airway limitation present. The FEV/FVC ratio is 0.70 for this individual. This indicates the presence of a mild airway obstruction which supports the diagnosis of asthma in this case (Lambert et al., 2015). Finally, the client’s VO2max was also predicted and gave the client a score of 27ml/kg/min-1. For the subject’s age, this is within the ‘fair’ category for VO2max (Gibson, Wagner and Heyward, 2018).

This information and data has been used to provide a number of recommendations related to both exercise and behavioural factors which are relevant to their specific condition and goals.  

Overview and Justification of Exercise and Behavioural Recommendations Relevant to the Condition 
A series of recommendations have been provided for this client in relation to both exercise and lifestyle factors. The purpose of the recommendations and advice is to improve on various aspects of their health which may be associated with their asthma condition as well improving their fitness levels to pursue their overall goal of completing a marathon in under four hours. 

The FEV/FVC ratio is an area where the client scores below the normal levels. This is to be expected due to their asthma diagnosis and suggests there is a mild obstruction of the airway (Lambert et al., 2015). However, research has shown that exercise methods can be effective in improving FEV/FVC ratio and consequently lung function and quality of life within asthma patients (Wu, Gao and Lian, 2020). Exercise methods which have been shown to be effective in improving lung function in asthma include continuous aerobic exercise such as swimming and running (Wu, Gao and Lian, 2020). Another method which has been utilised to elicit improvements in FEV/FVC ratio in groups with asthma is high intensity interval training (HIIT) (Sawyer, Cavalheri and Hill, 2020). There has been debate around whether HIIT may induce bronchoconstriction in asthmatics, however, studies have shown including a warm up prior to the HIIT can reduce this (Sawyer, Cavalheri and Hill, 2020). Therefore, it can be recommended that this client completes continuous aerobic exercise including swimming and running regularly as well as including HIIT sessions within their training. This will be safe and effective in improving their lung function providing they complete a warm up and monitor for the exacerbation of their usual asthma symptoms.  

Another aspect that the client can improve on is their BMI. The client’s BMI is currently at 31.2 which places them in the obese category (Agha and Agha, 2017). Due to the association between obesity and asthma (Boulet, 2012) as well as an increased risk of many other potential health complications, it is important that this is addressed. BMI can be reduced through interventions such as diet and exercise (Foster-Schubert et al., 2012). Effective exercise interventions for the management of obesity include HIIT (Hematinafar et al., 2020) as well as resistance training (Strasser and Schobersberger, 2011). Therefore, it is recommended that the client includes regular HIIT and resistance training within their training programme to elicit improvements in BMI and reduce the potential risks associated with obesity. A well-balanced diet including optimal intake of dietary fats, carbohydrates, proteins, fruit, vegetables and vitamins and minerals is crucial for general health, weight management and reducing the risk of various health problems (Skerett and Willet, 2010). The client is currently on a low carbohydrate diet. It is recommended that the client meets the recommended intake of carbohydrates of 50% of their total food intake and focuses more on the inclusion of low glycaemic index carbohydrates such as whole grain foods (Buyken et al., 2018). This recommendation has been made because it has been shown that  consuming a low carbohydrate diet is associated with increasing likelihood of being overweight and obese (Merchant et al., 2010). 

It is recommended that the client aims to improve their sleep quality. Sleep is an important factor in general health and adequate sleep can reduce the risk of the development of various health conditions (Kohansieh and Makaryus, 2015). There are lifestyle factors which may explain the client’s sleep problem including BMI (Öǧretmenoǧlu et al., 2005). The client should, therefore, aim to reduce their BMI through the methods previously discussed as this may improve their sleep. Another potential cause for their sleep problems is hypoglycaemia (Weng et al., 2019). Following the recommendations that have been set out for increasing the low glycaemic index carbohydrate content in their diet may prevent nocturnal hypoglycaemia and therefore improve the client’s sleep. 

There is also room for improvement in the client’s predicted VO2 max. The score of 27ml/kg/min-1, is classified as ‘fair’ for the individual’s age and gender (Gibson, Wagner and Heyward, 2018). Reduced VO2 max is commonly seen within individuals with exercise induced asthma (Grimm, Kammerzell and Kang, 2019). Despite this association, improvements in VO2 max in adult asthmatics have been seen through exercise interventions such as aerobic training and HIIT (Toennesen et al., 2018). Including this type of training in the client’s training programme is important due to the benefits associated with increased VO2max such as the reduced risk of development of certain health problems (Taylor, 2014) as well as improved quality of life within adult asthmatics (Lucas and Platts-Mills, 2005). 

The recommendations and advice presented to the client can also have an impact on their marathon performance and will therefore help them achieve their goal of completing a marathon in under four hours. Implementing HIIT, continuous aerobic training and resistance training have been shown to improve factors associated with marathon performance such as VO2 max and running economy (Kelly, Burnett and Newton, 2008). As well as these factors, including this type of training can improve aspects such as BMI which has been shown to be associated with improved marathon performance (Sedeaud et al., 2014). 



Summary of Key Recommendations and Goal Setting 
[bookmark: _GoBack]The client’s main goal is to complete a marathon in under four hours. Other areas which are focused on in the recommendations for this client can also improve their overall health and their asthma condition. The recommendations that have been presented to the client include two resistance training sessions and two HIIT sessions per week alongside three endurance runs per week. This will elicit many improvements within the client including their BMI, VO2 max and FEV/FVC ratio which in turn will benefit their health and performance goals. It is also recommended that the client consumes a well-balanced diet and increases their intake of low glycaemic carbohydrates to improve factors associated with their sleep as well as improving their BMI. Improving the client’s sleep will have a positive impact on many factors associated with their physical and well-being. Reductions in BMI will also reduce the risks associated with obesity including the exacerbation of asthma symptoms. It is suggested that the client completes a physical activity readiness questionnaire prior to commencing and takes caution in implementing the exercise recommendations initially and monitors for any exercise induced exacerbations of their symptoms. 
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Appendix 1 
Exercise Referral Form

Case study reference- Asthma

Referring Centre: University of Wales Trinity Saint David

	Name
	Mrs Monk
	Gender
	Female

	Age
	35
	Contact
	01234 5678910

	Next of Kin
	Mr Monk
	Contact
	01234 5678910

	GP
	Med practice
	Contact
	01987 6543210




	Reason for Referral 

	Asthma



	Other Relevant Medical Concerns

	Rhinsinusitis




	Medication for the Referral condition/s

	Salmeterol

	Montelukast



	Any other Medication used on a regular basis

	none



	Physiological Information:

	BP(seated): 128/74mmHg

	RHR: 74bpm

	Predicted VO2max: 27 ml/kg/min

	Pre medication Respiratory values 
	FVC: 3.87lts
	FEV(1): 2.69lts
	PF: 380lt/s

	Ht:1.66m
	Wt: 86 kg
	



	Additional Lifestyle information:

	Ex-Smoker

	Often wakes during the night. 

	Low carbohydrate diet with the aim to lose weight 

	Consumes occasional 14 units of alcohol per week




	Patient’s Statement regarding stage of change:

	“I train on a regular basis but want to try and get under 4 hours for a marathon”.
Generally get worse on the evening after exercise (2-3 hours)



Self-Referring 

Signature: 		Mrs Monk			             Date: 10/04/2021
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