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1. Introduction.
Obesity and Type 2 diabetes are the major UK public health priority. (NHS, 2022.a). This report aims to prevent obesity and reduce risk of developing type 2 diabetes among ethnic minority groups in England. 
2. Health Problems in England.
Obesity.
Obesity is excessive fat accumulation, especially around waist area, due to eating more calories, mainly from fatty and sugary foods. (WHO, 2022). Body Mass Index (BMI) is a method to check obesity, so if an individual has 30 BMI is considered as obese. (NHS, 2022.a). According to the Public Health England, being obese is the main risk factor for type 2 diabetes because the fat cell around the waistline release ‘pro-inflammatory’ chemicals which make the changes to the body’s metabolism that cause fat tissue to release fat molecules into the blood and lead to insulin sensitivity reduction. (Public Health England, 2014). Therefore, obesity puts lots of pressure on healthcare professionals which estimated to cost NHS more than £6.1 billion a year. (GOV.UK, 2020.c).
[bookmark: _Hlk122111086]The House of Commons reported the sixty-three percent of adults aged forty-five to seventy-four are the most obesity affected group, mainly men than women. (House of Commons, 2022). Similarly, the Statistics report 2020 advised sixty-seven percent of men aged fifty-five and sixty-four were obese compared with sixty percent of women aged sixty-five and seventy-four. (NHS, 2021.a). Also, it reported that 14.4 percent of children aged four-to-five and 25.5 percent aged ten to eleven have diagnosed with obesity, and prevalence is higher for boys than girls. (House of Commons, 2022). Thus, ten percent of boys were obese compared with 9.4 percent of girls, while 22.5 percent of boys aged ten-eleven were obese than 17.8 percent of girls. (NHS.Digital, 2022.b). 
[bookmark: _Hlk122111630]Moreover, the recent statistics reported that 73.6 percent of Black adults were obese compared with 63.3 percent of white, followed by 56.2 percent Asian, and fifty-seven percent mixed ethnic group. (GOV.UK, 2020.a).  Similarly, the prevalence of children living with obesity is highest for Black children. (NHS.Digital, 2022.b), this evidence presented on National Child Measurement Programme (NCMP) which reported sixteen percent of Black children in both age four-five and thirty-three percent age ten-eleven were obese. (NHS.Digital, 2022.a).
However, obesity prevalence is nine percent higher for people from the most deprived areas. (House of Commons, 2022). So, It estimated that 9.4 percent higher for children aged ten-to-eleven compared with 2.1 percent of population from least deprived regions. (NHS.Digital, 2022.b).
Type 2 diabetes.
Type 2 diabetes (T2D) is a long-term health condition occur when the body is unable to regulate sufficient insulin that cause the level of blood glucose to become very high. (Public Health England, 2014). The most used test for diabetes is the hemoglobin A1c (HbA1c), an ideal HbA1c normal level is 48mmol/mol (6.5%) or below, but if an individual is at risk, target level should be below 42mmol/mol (6%). (Herman and Fajans, 2010). There are 3.9 million people diagnosed with diabetes in UK, thus 3.3 million are living in England. (NICE, 2022.a), and about ninety percent of them diagnosed with T2D (NHS, 2020). It reported that the T2D is increasingly being diagnosed in children and young people than adults (NICE, 2022), though in this age group the condition is more aggressive and complicated compared with adults. (Diabetes UK, 2018). This condition can cause excessive thirst, tiredness, needing to pee a lot, and serious problems with nerves, heart, and eyes which estimated to cost the NHS more than £10 billion every year. (GOV.UK, 2016). 
According to recent research by Misra et al., 122,780 of people aged under forty have diagnosed with T2D in England. (Misra et al., 2022). This study reported 8,245 of people are aged nineteen to twenty-five while 112,975 of people are aged twenty-six to thirty-nine years. (Misra et al., 2022). Also, the Diabetes UK reported 1,600 of children under the age of nineteen, mainly girls, are living with T2D. (Diabetes UK, 2021.b). The prevalence of T2D, especially at age ten-eleven, is three to five times higher among South Asia and black African and Caribbean than white population. (Goff, 2019). However, Wilson et al. claimed the prevalence of T2D are up to six times more in South Asian people, and three times more in African and African-Caribbean people compared with the white people. (Wilson et al., 2012). 
However, sixty percent of people diagnosed with T2D come from most deprived area compared with those in the least deprived area in England. (GOV.UK, 2018). Recently statistics reported the prevalence of T2D in children aged five years old in poorest income area are twice compared with their counterparts. (GOV.UK, 2017.a).
3. Stakeholders.
In long -term and sustainable plans to prevent obesity and reduced risk of T2D, it is important to involve stakeholders including individual, families, schools, NHS England, Public Health England, primary care professionals, local authority, and dietician. (GOV.UK, 2017.a). These group of people have provided funds, human resources personnel, and organise the health-based programmes on obesity and T2D. (Nutbeam, 2008).
4. Digital Technology.
[bookmark: _Hlk122113961]	Healthier You NHS Diabetes Prevention Programme
This program identifies T2D patient and refers them onto a nine-month lifestyle change programme. The programme has provided wearable tools to monitor levels of exercise, user access health coaches apps, online peer support groups, and it can set and monitor goals electronically. The evidence showed the programme has reduced new diagnoses of T2D, saving many of people from serious condition, and reduced the risk of T2D 2 diabetes by more than a third for people completing the programme.
Exergames (video games exercise that combine virtual reality simulations) programme for improving function and physical activities among the older adults. increased cost-effectiveness ratio of £15,209.80 per quality-adjusted life years in Exergames compared with OTAGO/ Falls Management Exercise (FaME).  In contrast, the result proved the higher cost on Otago Exercise Programme in terms of activity duration, instructor visiting, labour costs, on-going training, travel, and telephone calls. (Stanmore et al., 2019).
5. Theory
[bookmark: _Hlk122119346]Urie Bronfenbrenner's ecological systems theory is developing a fuller understanding of the multiple factors that influence problem behaviour, it suggested that individual is part of micro-, meso-, exo-, macro-systems. (Bronfenbrenner and Pamela, 2007). According to the theory individuals develops obesity and T2D due to the individual factors and the environment surrounding them. (Bronfenbrenner and Pamela, 2007).
The prevalence of obesity and T2D have increased with age between ten to eleven years. (NHS, 2021.c). However, majority of the people who diagnosed onset originated from South Asian and black African or Caribbean people compared with the white population. (Brayner et al., 2021). Most of the minority ethnic group develop obesity and T2D through inheritance genes from their parents. (Healthcare Commission, 2007). The evidence from DiabetesUK indicated that one third of the children and young people with T2D were born to mothers with gestational diabetes. (Diabetes UK, 2018).
 One of the strongest facilitators to the development of obesity and T2D is physical inactivity. (GOV.UK, 2017.a). However, the NHS reported forty-seven percent of children who engaged in at least sixty minutes of moderate physical activity every day (NHS, 2021a) and sixty-seven percent of adults who engaged in at least 150 minutes of moderate physical activity per week met the current physical activity guidelines. (Department of Health and Social care, 2019) In contrast, the recent study found ninety percent of adults with Type2 diabetes are obese due to the sedentary lifestyle.  (Goff, 2019).  Therefore, it is convincing that many people have been reduced opportunities for physical activity and spend more time on screen-based and sedentary leisure activities.  (Department of Health and Social care, 2019).

Consuming food with high in saturated fat, including red and processed meat and full-fat dairy products have been linked with higher risk of obesity and T2D (Field et al., 2007), because people consume more energy from these foods than they expended. (Johnson et al., 2008). However, the recent studies advised there is no connection between foods high in these dietary fats and risk of obesity and T2D (Melanson et al., 2009), because food and nutrients are eaten together. (Brayner et al., 2021).
 Individuals with low-income level are more less to receive the programmes to prevent obesity and reduce risk of T2D because of the unaffordable commission of those programmes. (Hill., 2013). Moreover, for those who lived in deprived areas face more difficulties in choosing healthier lifestyle. (GOV.UK, 2017.a). Based on the evidence, Socioeconomic factors and deprivation are risk factor to develop obesity and T2D.
6. Legislation and Policy
A soft drinks industry levy was introduced in April 2018 to tackle childhood obesity in UK by encouraging producers to lower the sugar content in their drinks products. (GOV.UK, 2018). The levy is raising million of revenues and this income will be invested in heath-based programmes to reduce childhood obesity and encouraging balance diet and physical activity for school children by doubling the Primary PE and Sport Premium and providing a £10 million more into school healthy breakfast clubs a year for the children to start their day with healthier food. (GOV.UK. 2017.a). Therefore, one of the recent studies found that the energy intake recommendation is appropriate to maintain a healthy weight for the children aged two years and above (Pyne and Macdonald, 2015).
[bookmark: _Hlk122123339]Also, the Calorie reduction programme encounters the food manufacturing to reduce twenty percent of calories on their products for the children by 2024. (GOV.UK, 2018). This programme is for the children but, through PHE’s OneYou and Change4Life campaigns, supports all member of the family to reduce their calorie consumption. (GOV.UK, 2018).
Moreover, Diabetes Prevention Week, it was established in 2018 by NHS England, PHE, and Diabetes UK to raise awareness on T2D, it complications, high-risk groups, and the prevention of the condition. (GOV.UK, 2018).The PHE distributes Diabetes Prevention Week toolkit to the GP practices and other local organisations. (GOV.UK, 2018).The NHS has provided the community the opportunity to advertise, event and video about diabetes prevention on local NHS DPP (NHS England, 2022.a).
7. Barriers/obstacles.
[bookmark: _Hlk122095332]Many obesities and T2D care providers based on individual socio-economic status (SES) and regional deprivation. (Ricci-Cabello et al., 2010). The previous research found that the provision of treatment and consultations favour higher SES groups. (Guthrie et al., 2009). So, patients living in deprived areas or visiting practices in deprived areas are less likely to achieve care targets compared with their counterparts (Geraghty et al., 2010), so they need more visits than high SES patients for achieving the same target. (Grintsova et al., 2014).  However, one of the recent studies found cultural barrier and socioeconomic factors become as hinderance for minority ethnic to access healthcare facilities and having knowledge about diabetes knowledge and worse diabetes control. (Wilson et al., 201
The recent studies suggested people to consume food high in polyunsaturated and monounsaturated fatty acid, as nuts, olive oil, and oily fish to prevent obesity and reduce risk of T2D. (Wu et al., 2017). But this is difficult for the people from deprived area due to the obesogenic environment and lifestyle which increasing the consumption of foods from food outlets. (Hill., 2013). Similarly, it is difficult for these food outlets in low income to provide healthier food and drink choices due to the lack of demand for healthier food and drink and sensitive markets price. (GOV.UK, 2017.b). 
The current research found that many obsese people are blame themselves for their bad informed choice on the diet and being irresponsible for their body weight despite of their knowledge on healthy diet (Bayer et al., 2020). Hence, self-blaming and weight-related stigma prevent people from living a healthy lifestyle. (Bayer et al., 2020). However, the community, including healthcare professional and media considered people being obese due to their lack of control on food intake and physical activity. (Ata and Thompson, 2010). Therefore, self-blaming, weight-related stigma is becoming the barrier to prevent obesity and reduce risk of T2D.
8. Recommendation and conclusion.
[bookmark: _Hlk122099458][bookmark: _Hlk122088816]The risk of obesity and T2D, especially in high prevalence area, can be reduced by screen and treat approaches. Most intervention trials included in this study used the oral glucose tolerance test to identify their study population. HbA1c is estimated on a single non-fasting blood test but varies by ethnicity, leading to overestimation and underestimation of the result. (Likhari, T. and Gama, R. (2010), and could be inaccurate in the presence of haemoglobinopathy. The fasting plasma glucose test is a single blood test but requires the person to have fasted for several hours so is impractical for mass screening.
[bookmark: _Hlk122099608]There is strong evidence that meeting the recommended physical activity guidelines can reduce the prevalence of obesity and T2D (Department of Health and Social care, 2019) can prevent obesity and reduce the risk of T2D. Though, a rapid evidence review found that a reduced level of health benefits can be achieved through 10 minutes of brisk walking. (GOV.UK, 2020.b). It is important for physical activity programmes to be designed and focused on the individual’s exercise experience and physical capability because a one-size-fits-all programme is not suitable for every older adult. (Chou et al., 2014). In contrast, Chizia and Bellingham-Young advised people, especially from low-income areas, to tend a garden that can provide them access to fresh vegetables and nutritious food and improve their physical activity. (Chizia and Bellingham-Young, 2017).
All health-based programmes in the community should mainly focus on the people who have insufficient skills to understand health-based messages. (Thomas and Irwin, 2011).  Therefore, the stakeholders, the schools, community, and government, should finance the programmes, provide the human resources personnel, and organise the event for to improve the community literacy level on the obesity and T2D as well as reduce the weight-related stigma. (Nutbeam, 2008).
9. Conclusion
Therefore, the clear understand the risk factors can help to establish effective intervention to prevent obesity and reduce risk of T2D.
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