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[bookmark: _Hlk181626357]The global burden of disease, a study of health and mortality around the world, is dominated by Non-Communicable Diseases (NCD) (Murray et al., 2020). NCD which include cardiovascular disease (CVD), chronic respiratory disease, cancers, and diabetes, are a major global health concern and account for 74% of deaths globally per year (WHO, 2023b). Out of the 10 leading causes of death globally in 2021, seven were NCD (WHO, 2024a). The top killer, ischaemic heart disease has risen from 2.7 million deaths in 2000, to 9.1 million deaths in 2021, accounting for 13% of the world’s total deaths (WHO, 2024a).
[bookmark: _Hlk181431946][bookmark: _Hlk181613852]Furthermore, high blood pressure, high blood glucose, high Body Mass Index (BMI), alcohol and drug exposure are among the highest causes of disability-adjusted life years, the overall disease burden due to ill health, disability, or premature death (Murray et al., 2020). NCD can be a result of genetic, physiological, environmental, and behavioural influences, however lifestyle behaviours may result in metabolic changes which contribute towards NCD premature deaths (WHO, 2023b). Lifestyle behaviours including lack of physical activity (PA), poor diet, and substance use such as tobacco and alcohol, can increase the risks of developing NCD (WHO, 2023b).
Lifestyle Medicine (LM) is the fastest expanding branch of medicine in the world (Guthrie, 2018) and during the last 10 years LM organisations have been created worldwide (LMGA, 2020). Through evidence-based research, LM recognises the importance of lifestyle interventions as a way of preventing, managing, and reversing certain diseases (BSLM, 2024). Promoting good lifestyle behaviours including healthy eating, PA, sleep hygiene, social connections, improving mental health and avoiding harmful substances are key strategies in reducing the burden of NCD on an individual and global level (ACLM, 2024; Balwan and Kour, 2021).
This essay will critically examine the role of LM to prevent and manage NCD. It will look at the theoretical approach of lifestyle medicine by looking at key interventions and strategies and exploring evidence to support the effectiveness in preventing and managing NCD. It will critically discuss the recent approaches in LM and the challenges in implementing this branch of medicine. 
[bookmark: _Hlk182321102][bookmark: _Hlk181201540][bookmark: _Hlk182390264]The term “LM” has been used for 3 decades. However, the use of the term by multiple organisations and reference to a variation of concepts requires a standardised definition (Guthrie, 2018). The American College of Lifestyle Medicine (ACLM) have defined it as, “the use of evidence-based lifestyle therapeutic approaches, such as a predominately whole food, plant-based diet, physical activity, sleep, stress management, tobacco cessation, and other nondrug modalities, to prevent, treat, and, oftentimes, reverse the lifestyle-related chronic disease that’s all too prevalent.” (ACLM, 2024). 
[bookmark: _Hlk181372590][bookmark: _Hlk182377980]Furthermore, the British Society of Lifestyle Medicine (BSLM) describe it as an evidence-based support system to enable patients to prevent, manage and reverse chronic conditions via behaviour change to establish and sustain lifestyle changes (BSLM, 2024). They recognise that lifestyle medicine is a way to help patients eat healthy diets, be active, reduce substance use, have good sleep hygiene, encourage social connections, and improve mental health. They also recognise the impact of environmental, economic, and social inequalities on health and wellbeing (BSLM, 2024). 
This evidence-based approach, therefore, recommends that advice about eating a healthy diet comes from research rather than a single dietary approach (BSLM, 2024). Avoidance and reduction of ultra processed food (UPF) is a key recommendation as these foods are often high in sugars, fats, and sodium, and low in fibre and micronutrients (BSLM, 2024; Monteiro et al., 2010). Furthermore, there has been concern about the high consumption of UPF on weight gain (Vandevijvere et al., 2019) with a global study showing that the trajectory of adult B.M.I. is correlated with sales per capita of UPF (Vandevijvere et al., 2019). Additionally, obesity is a key risk factor in developing several NCD (OHID, 2024). 
Reducing these unhealthy types of foods would also encourage incorporating more wholefood plants within the diet which consistently shows benefits in reducing chronic disease (Bansal, Connolly and Harder, 2022; Wang et al., 2023). Especially when data shows that only 31% of adults report eating at least the 5 a day recommendation of fruit and vegetables (OHID, 2024). The Mediterranean diet also meets the criteria of a quality high plant food diet that lowers the incidence of NCD (Dominguez et al., 2021). Though, this diet, also includes meat. Which could be argued that meat, red and processed meat in particular, is associated with several negative health impacts including obesity (Sares‐Jäske et al., 2024) type 2 diabetes, CVD (Papier et al., 2023; Shi et al., 2023), and colorectal cancer (IARC, 2015). However, often a diet high in meat is often high in refined processed foods and low in plant foods, confounding factors associated with poor health outcomes (Boutron-Ruault, Mesrine and Pierre,2017; Wang et al., 2022). Poor quality diet is a leading modifiable lifestyle behaviour that is the source of mortality and morbidity globally (Dominguez et al., 2021).
[bookmark: _Hlk182744937][bookmark: _Hlk182747736]PA is another pillar ingrained in lifestyle medicine (BSLM, 2024). Regular exercise contributes to physical health, can prevent and manage NCD, and further contribute to mental wellbeing (WHO, 2024b). The WHO recommends 150-300 minutes of moderate or 75-150 minutes of vigorous exercise per week for adults, and two sessions a week of resistance exercise. 60 minutes a day of exercise is recommended for children (WHO, 2024b). Individuals with moderate to high PA levels have lower risks of mortality and incidences of major CVD and the benefits were found regardless of type of PA, socio-economic status, or country income level (Lear et al., 2017). However, 31% of adults and 80% of adolescents are not meeting recommended guidelines (WHO, 2022). Being physically inactive and sedentary is adding to the burden of NCD on public health (WHO, 2024b). If this inactivity continues, the estimated costs to public health globally are estimated at $27 Billion dollars between 2020-2030 (WHO, 2024b). The WHO declares that investments and collaborations globally are needed to improve PA levels and essential to meeting NCD targets (WHO, 2024b).
[bookmark: _Hlk182747942][bookmark: _Hlk182647363]Another lifestyle behaviour that LM recognises as a factor for positive health is good sleep hygiene (BSLM, 2024). Poor quality sleep time has been found to influence NCD morbidity and mortality (Lin et al., 2022). Those adults sleeping < 7hrs or > 9hrs per night, had greater prevalence of co-morbidities, compared to those with optimum sleep time (Lin et al., 2022). A meta-analysis established that not gaining optimal sleep of between 7-8 hrs per night is linked with all-cause mortality in the elderly. Excessive sleep was associated with increased all-cause mortality risk, especially in females. Furthermore, sleep deficiency in men was associated with mortality risk and therefore the authors concluded that examining sleep hygiene in individuals is worthy to prevent and manage all-cause mortality (He et al., 2020). 
[bookmark: _Hlk182745220]However, this study did not measure sleep quality, and the authors acknowledge to in-study discrepancies due to confounding factors (He et al., 2020). Though, in another study that minimised confounding influences and had a large statistically powerful sample, found that good sleep hygiene, including the quality of sleep, is associated with lower risks of death from CVD and cancer (Zhou et al., 2022). Although, as this study was observational and from self-reported data no interpretation can be made that poor sleep hygiene is a causal impact of these diseases. Importantly though, those with low B.M.I. and low PA levels, that had good sleep hygiene, had better protection to the risk of all-cause mortality. As B.M.I and low PA are risk factors in all-cause mortality (Di Angelantonio et al., 2016; Lear et al., 2017) this demonstrates the importance of good sleep hygiene in those with additional risk factors (Zhou et al., 2022).
Another component of good sleep hygiene is that it may have beneficial effects on mental health (Freeman et al., 2017). Improvement in sleep is associated with better mental health in both clinical and non-clinical patients and with the occurrence of comorbidities (Scott et al., 2021). Supporting mental health is another important pillar in LM (BSLM, 2024). Often mental health and physical NCD are interconnected. Whereby poor physical health can lead to poor mental health states and negative mental health often means individuals may not pursue health advice, or have low adherence and sustainability to treatment. Therefore, may have quicker trajectories in developing NCD (Gyawali et al., 2021; Stein et al., 2019). 
[bookmark: _Hlk182731551]Another pillar of health recognised by LM, which can affect mental health and wellbeing, is the importance of maintaining social connection (BSLM, 2024). Growing literature, links social isolation with poor health, and in one study, NCD was correlated with social isolation in females (Bevilacqua et al., 2022). Furthermore, loneliness and social isolation simultaneously were associated with CVD and type 2 diabetes (Christiansen et al., 2021). However, physical health issues may lead to loneliness due to loss of social interaction (Barlow, Liu and Wrosch, 2015). This was further highlighted during the Covid-19 pandemic, where increased loneliness was felt globally leading to both negative mental and physical health, further aggravating co-morbidities (Jain and Dhall, 2022). Thus, preventing and managing mental health and wellbeing are fundamental in reducing the global burden of disease (Stein et al., 2019). Additionally, unhealthy lifestyle behaviours often cluster in individuals with mental health issues (Stein et al., 2019). 
[bookmark: _Hlk181627926]Therefore, reducing exposure to these would be particularly beneficial (Murray et al., 2020). Reducing harmful substance use including tobacco and alcohol is another fundamental pillar used in LM medicine (BSLM, 2024; ACLM, 2024). Alcohol causes more than 1.5 million NCD deaths a year, and eight million deaths occur every year due to exposure to tobacco (WHO, 2023b). Positively though, there has been a decrease in exposure of tobacco smoke (Murray et al., 2020). Though, the progress that has reduced smoking has been linked to policies regarding taxation and regulations rather than consumer education on the risks associated with tobacco smoke (Murray et al., 2020). 
Governments have pledged that preventing and treating NCD is a goal to reduce premature mortality by one third by 2030 in the Agenda for Sustainable Development (WHO, 2023b). Furthermore, over the last 10 years the availability of policies globally, concentrating on reducing the main risk factors of NCD is positive, with 80% of countries having policies that cover healthy diets and tobacco use. However, policy that covers PA and alcohol use fell, and only 40% of countries had policies to address overweight and obese risk factors (WHO, 2023a). This is not surprising when there may be poor skill levels among implementers and a lack of evaluation and therefore evidence to support policies. Furthermore, many policies may have low priority or inadequate human and financial resources (Jankhotkaew et al., 2022). 
[bookmark: _Hlk181446468][bookmark: _Hlk181627930][bookmark: _Hlk181626729]Not implementing policies on PA and overweight and obesity is poor when obesity is a global health concern (OHID, 2024) and having a B.M.I. over twenty-five is strongly associated with increased all-cause mortality globally (Di Angelantonio et al., 2016). In the U.K. alone there has been an upward trend since 2016 in overweight and obesity numbers. In England 64%, and in Wales, 60% of adults are overweight or obese (OHID, 2024; PHW, 2018). These are major risk factors in chronic lifestyle NCD, including type 2 diabetes, cancer, CVD and respiratory disease. In addition to this, the detrimental impacts on mental health and NCD (OHID, 2024). In terms of the global burden of obesity alone, help in encouraging PA and healthy diets through support from government policies and funding in public health is essential (Murray et al., 2020). 
[bookmark: _Hlk182832439]LM is being promoted as a separate branch in medicine to advice patients about lifestyle habits such as diet and exercise. Although, it could be argued that this has always been part of preventing and treating disease in medical practice anyway (Sayburn, 2018). However, in a scoping review, practitioners felt that by dealing with medical problems via a LM approach was not a part of their role, especially where they worked in a system where targets, incentives and payments for service is common (Zurynski et al., 2021). Furthermore, differences in medical training in different countries and cultures lead to inconsistent approaches to prescribing and treating disease, including how willing health care professionals are to satisfy patients requests (Nicodemo, Orso and Tealdi, 2024).
[bookmark: _Hlk182756885]Prevention services within the NHS include health checks which are offered to adults aged between 40 and 74 every five years. These checks are to help those individuals at risk from NCD by educating and supporting behaviour change, and clinical interventions if appropriate (OHID, 2021). This has been running since 2009, with some positive outcomes, for instance prescribing statins over 5 years has helped around 2,500 people avoid a major CVD incident (OHID, 2021). However, from a LM approach this prescribing should be used in conjunction with lifestyle advice and McAleer et al., (2016) found that prescribing statins to patients was not associated with lifestyle behaviour change. Only one third of patients reported improving their diets in conjunction with the initiation of the prescription. 
Furthermore, follow up data after 4 months showed that 40% were still eating a high fat diet, 55% were not eating sufficient fibre and worryingly over 80% were not participating in health beneficial PA (McAleer et al., 2016). The problem being that only half of the patients recalled receiving lifestyle behaviour information. However, those that did recall having information were more likely to change their behaviour (McAleer et al., 2016). Furthermore, patients who receive advice on weight loss during an appointment are more likely to make efforts to lose weight than those who just receive a physical examination, showing the importance of giving appropriate lifestyle advice to patients (Bish et al., 2005). 
[bookmark: _Hlk182914779]However, a study of medical students in their last year of education found that over 75% of them had not had any LM training. Furthermore, only half the students knew the WHO recommended PA levels and only half the participants had received motivational interviewing techniques (Radenkovic et al., 2019). This is not surprising when another study found that physicians do not always follow positive health behaviours and often do not reach the recommended standards of nutrition and PA  themselves (Aggarwal et al., 2020).The biggest barrier physicians found in offering preventative behaviour counselling, was having limited time to advise (Jones et al., 2021). Often physicians are faced with patients who have several or complex medical concerns especially when dealing with elderly and diabetic patients. However, they have the ideal situation to provide lifestyle advice as they can often reach a good segment of the population in need of lifestyle interventions and are a trusted resource to deliver this (Jones et al., 2021).
Prevention is key and necessary in releasing the burden on public health. Around 10% of the annual NHS budget is used on type 2 diabetes treatment and this disorder is preventable by lifestyle behaviour (NHS England, 2023). 13.6 million people across the U.K. are at risk from developing type 2 diabetes, with the prevalence of non-diabetic hyperglycaemia, higher in Black, Asian and minority populations, and the risk increases with age and obesity (NHS England, 2023). The NHS Diabetes Prevention Programme (DPP) was developed in 2016 to prevent or delay type 2 diabetes in those high-risk adults. Up until March 2020, sufficient referrals met long term plan targets, then during COVID-19 the programme was delivered remotely to those already enrolled and those new high-risk patients (Valabhji et al., 2020). 
[bookmark: _Hlk181625167][bookmark: _Hlk182836606]Behavioural interventions are delivered to encourage achieving the recommended PA levels (DHSC, 2019) and dietary guidelines (PHE, 2018). Frameworks of behaviour change are used with a minimum of thirteen face to face group sessions over 9 months. This program to provide lifestyle behaviour support was associated with a significant reduction in weight and blood glucose levels. Furthermore, those who attended more sessions had greater reductions (Valabhji et al., 2020). LM interventions with physicians have been found to increase patient motivation (Bashir et al., 2024). However, often just providing evidence of the risks associated with the health behaviours is inadequate to initiate behaviour change (Murray et al., 2020). Skoglund et al., (2022) found that knowing about prediabetes and the related risks, did not automatically lead to lifestyle changes and there is also the dilemma of putting responsibility onto the patient (Skoglund et al., 2022). 
[bookmark: _Hlk182995454]Motivation to change lifestyle behaviour is led by and determined by several interlinked factors. The patient needs to have a supportive environment in the first place to initiate and sustain behaviour change (Skoglund et al., 2022). The perceived benefits to behaviour change needs to outweigh the negatives, and coping mechanisms need to be established to enable maintenance of behaviour (Skoglund et al., 2022). LM interventions are an important part in supporting patients into lifestyle change (Skoglund et al., 2022). Social prescribing is one area that is developing within LM and is a method where healthcare professionals can prescribe a non-clinical treatment to improve their health and wellbeing (Muhl et al., 2023). 
However, barriers have been identified in its effectiveness (Husk et al., 2020). Patients will only enrol if they believe this non-traditional prescription will benefit them and adherence to programmes are only likely if activities and programmes are run and supported by skilled leadership (Husk et al., 2020). Social prescribing sounds great, however it needs to be accessible and affordable (Husk et al., 2020). Especially when providing LM interventions to prevent and manage NCD as certain demographics are harder to reach and treat. Those in poverty are not just exposed to more unhealthier lifestyle habits such as tobacco smoke and poor nutrition but also have less access to healthcare than those in higher socio-economic standings (WHO. 2023b). Furthermore, because of the differences and influences of environmental, social, mental, and physical needs, a specific intervention in social prescribing has not yet been established (Husk et al., 2020). Further influences between clinician and patient, patient and activity provider, type of activity and the expectation of referral success make it difficult to establish evidence-based evaluations within social prescribing (Husk et al., 2020). 
[bookmark: _Hlk182830975]LM interventions are important to enable knowledge and confidence in behaviour change (Skoglund et al., 2022). Support from policy level to provide health promoting and trusting environments which takes into consideration tailored and individualistic interventions meeting both social and cultural needs are essential (Husk et al., 2020; Skoglund et al., 2022). Health care professionals have a role in reducing NCD, though there is a need for practitioners to follow good lifestyle habits themselves to forward knowledge and enable realistic goal setting in behaviour change (Aggarwal et al., 2020). Governments should also consider consistent training and treatments, even perhaps renumeration options are worth considering if this is the system that is in place, when using evidence-based LM referral options (Zurynski et al., 2021). Also, a knowledge of available interventions would be beneficial to relay the full potential of these resources. This would allow a full integration of services for the improvement of mental health and wellbeing of individuals (Chatterjee et al., 2018). 
[bookmark: _Hlk181439559]Recently the first forty healthcare professionals have completed a diploma in LM certified by the International Board of Lifestyle Medicine. This diploma is to standardise evidence-based protocols in lifestyle medicine. In addition, the development of a curriculum to educate healthcare students on behavioural changes in lifestyle habits has been implemented at Cambridge University with anticipation that this will become integrated as part of curriculum in medical schools in the future (Sayburn, 2018). Furthermore, Public Health England and the Faculty of Sports and Exercise Sciences have launched an initiative, Moving Medicine, a web-based tool to help healthcare professionals access evidence-based information on PA so that they can advise condition specific treatment plans (FSEM, 2024). 
[bookmark: _Hlk182758354]Data from the DPP are promising but its early days and further studies on motivation sustainability with more participants are needed (Bashir et al., 2024). Governments should allocate more resources, provide training to design efficient and successful policy and clinical guidelines as well as communicating and promoting policy to the public to achieve goals (Jankhotkaew et al., 2022; Wu et al., 2024). Legislation and tax should be used in conjunction with LM (Murray et al., 2020). For example, policies on reducing UPF consumption, in conjunction with the promotion of eating foods that are minimally processed (Khandpur et al., 2020; Vandevijvere et al., 2019). Finally, with the challenges and threats of NCD on the global burden of disease, governments and leaders need to join forces with determination in strategies to prevent and manage these diseases (Omotayo et al., 2024). The connecting of LM collaborators around the world with a standardised definition and vision will ensure that these government leaders understand the importance of LM on preventing and managing NCD globally (Guthrie, 2018).
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