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[bookmark: _Toc133189977]INTRODUCTION AND RATIONALE 

[bookmark: _Toc133189978]Introduction

[bookmark: _Int_i44Ji3P1]The enormous rise in child obesity prevalence that has taken place globally over the last thirty years is one of the most important public health concerns of the twenty-first century. In the UK (Uni Kingdom), teen overweight and obesity prevalence rates are among the highest in Europe, and over the next 20 years, it is expected that these rates will rise significantly (Susan, & Rona, 2005). Adult obesity has been related to a variety of chronic diseases, and obese adults are five times more likely to have obese children than the opposite. This has a substantial impact on how healthcare is delivered, and as a consequence, the National Health Service is facing increasing financial commitments.  Adolescent obesity has been connected to a range of adverse health consequences, including a higher risk of hypertension, asthma, and psychological problems, in addition to these long-term problems. Research on childhood overweight and obesity looks at probable explanatory factors, such as parental socioeconomic status (SEP), low birthweight, and behavioural aspects including decreased physical activity and diet composition, in addition to treatment options (Roxanne, & Lucinda, 2014).

Recent findings show that certain UK ethnic minority groups are more likely than others to be overweight. Compared to White children, Black children are more likely to be overweight.9–14 When compared to White children, the incidence of overweight and obesity among South Asian children seems to fluctuate, with some studies reporting a higher prevalence while others finding a similar or lower prevalence.

[bookmark: _Int_p9voCpIz]According to Fitzsimons, (2017) study, the prevalence of overweight varies by sex, with women often having a higher frequency than men. However, the biological differences suggested in prior literature (possibly higher levels of appetite suppressing hormones in females), or behavioural factors related to gender (lower calorie consumption in females due to weight concerns) do not appear to be sufficient to account for the higher prevalence of overweight seen in females across most ethnic groups. Since many of these studies focus on younger children, it is possible that other sex- and ethnicity-related features exist that have not been adequately explored, particularly in later age groups (Puhl, 2013).

Teenage years are a critical period when children begin to make autonomous food decisions and undergo physical changes that affect their body fat levels. Adolescence is a crucial period for focusing public health obesity reduction strategies since only 55% of pre-pubescent obese children remain obese throughout adulthood, compared to 80% of obese teens. There is not much study on overweight and obesity among racial and ethnic minorities in the UK throughout adolescence; what little is available is often based on local data from England, and some of it combines different racial groupings into wider categories. Broad categories, such "South Asian" or "Black," may hide significant variations in overweight across subgroups. Additionally, little study has been done on the ways in which socioeconomic and behavioural factors influence adolescent obesity among ethnic minorities in the UK. Only one research, conducted in London, has previously examined the impact of behavioural "risk factors" in this age group (Mostafa et al., 2017).

This study tries to address these issues by making use of a large, disaggregated UK national dataset that includes representation of ethnic minorities. We looked at socioeconomic and behavioural factors in addition to ethnic differences in mid-adolescent overweight as measured by BMI (Body Mass Index) (Yvonne et al., 2015).


[bookmark: _Toc133189979]Definition
It is optimal to implement definitions of obesity based on the degree of excess body fat at which the risk of developing health problems increases. In this manner, obesity would be identified, and individuals would have a comorbidity that is weight responsive. Unfortunately, none are currently available. Obesity is defined simply as excessive body fat, also known as adiposity.
The body mass index (BMI), which is calculated using a formula based on height and weight, is a cost-effective method for determining body fat in children older than two (Kumar, 2015). Although more precise methods exist for determining body fat directly, they are costly and not widely available. Borkhoff (2017) lists the following techniques: dual-energy X-ray absorption (DEXA), air displacement plethysmography, hydro densitometry, bioelectrical impedance, and calliper skinfold thickness measurement.
Understanding the numerous lifestyle factors that contribute to adolescent overweight and obesity is essential for the development of future treatments and policies that are effective.

[bookmark: _Toc133189980]AIMS AND OBJECTIVE
The aim of "Childhood and Adolescent Obesity in the United Kingdom: Results from the Millennium Cohort Study (Ages 9-14)" was to investigate the prevalence and risk factors for childhood and adolescent obesity in the United Kingdom using data from the fifth wave of the Millennium Cohort Study.
The specific objectives of the study were:
· To estimate the prevalence of obesity and overweight in children aged 9-14 years in the United Kingdom.
· To identify the sociodemographic, maternal, and early-life risk factors for childhood and adolescent obesity.
· To examine the associations between physical activity levels, screen time, and dietary habits with childhood and adolescent obesity.
· To investigate whether the associations between risk factors and childhood and adolescent obesity vary by gender and ethnicity.

[bookmark: _Toc133189981]METHODS
This report investigates the prevalence and risk factors for childhood and adolescent obesity in the United Kingdom using a cross-sectional research design. The study utilised data from the nationally representative longitudinal Millennium Cohort Study (MCS) of British infants born between 2000 and 2002. The MCS captured data on a wide variety of child development-related factors, including height and weight measurements, levels of physical activity, and dietary preferences (Kelly et al., 2017).
In this study, the researchers analysed data from 13,837 adolescents aged 9 to 14 who participated in the MCS's fifth phase. Using a variety of statistical methods, including descriptive statistics, logistic regression analysis, and multilevel modelling, the study examined the prevalence of obesity and overweight, as well as the risk factors for these conditions.
[bookmark: _Int_v9aDqzGF]In addition to body mass index (BMI), waist circumference, and skinfold thickness measurements, a variety of other methods were used to assess obesity and overweight in the study. In addition, a number of potential risk factors for childhood and adolescent obesity, such as socioeconomic status, ethnicity, maternal smoking during pregnancy, birth weight, duration of breastfeeding, physical activity levels, and screen time, were assessed (Kelly et al., 2017).

[bookmark: _Toc133189982]Measuring obesity among children
A measurement that compensates for weight disparities owing to height is necessary to define overweight or obesity. A popular measurement is the Body Mass Index (BMI), which is derived by dividing weight (kg) by height squared (m2). The International Obesity Task Force endorses the use of BMI to assess teenage obesity.
The technique used to measure adolescent obesity varies from that used to measure adult obesity. Because boys and girls grow differently at different ages, it is difficult to describe paediatric obesity using a single category, as is the situation with adult obesity. As a result, each gender and age group must be classified differently in terms of obesity. The UK National BMI percentile categorization is used in this research to classify overweight and obese teenagers. The BMI criterion for each age group at which a kid is labelled overweight or obese is included in this data.


[bookmark: _Toc133189983]Methodological approaches

[bookmark: _Toc133189984]Weighting
According to policy, only two adolescents or minors per household are permitted to interview for the HSE. This suggests that a random selection is used to determine which children or adolescents in families with more than two should be interviewed. Those who reside alone or in families of two or fewer would always be selected for an interview. This strategy results in unequal odds of being selected for an interview (Hardy, 2016). Since 2000, all data on children have been weighted to account for these varying selection probabilities. Consequently, all estimates included in this analysis have been appropriately weighted.

[bookmark: _Toc133189985]Statistical significance
[bookmark: _Int_WBeoBTEp]The statistically significant results are the primary focus of this paper. In order to confirm that differences between subgroups are real and not due to sampling error, the survey estimates are examined in this manner. It should be emphasised that the term "significant" in this study refers to statistical significance and does not imply substantive relevance. In addition, although intriguing, certain reported data lack statistical significance. The text makes this point abundantly plain when it has occurred (Connelly & Platt, 2014). 
.


[bookmark: _Toc133189986]LITERATURE REVIEW

This research gives fresh information on levels and trends in overweight and obesity among a nationally representative and contemporaneous sample of teenagers in the UK today using unique data from the UK Millennium Cohort research. It reveals that 20% of 14-year-olds are overweight and that 8% of them are considered obese, with the numbers being identical for both men and women. According to the research, at the age of 14, the sharp rises in excess weight that were previously shown between the ages of 9 and 11 (Stella, 2014), from 20% to 28%, have stabilised around 27%, at which time no persistent increases in overweight or obesity are seen. Our study offers important new evidence that increasing trends in excess weight have stabilised, based on life-course analysis of a cohort born around the millennium, whereas other recent research shows a secular plateauing of the increasing trends in childhood overweight and obesity in the most recent generations of children (Collaboration NCDRF, 2017; Health Survey for England, 2013). Future MCS sweeps will enable tracking of this event to see if this plateauing persists as the cohort ages. It is yet unclear how the obesity pandemic will influence the next generation of children. It is realistic to anticipate that the Government's commitment to lowering childhood obesity will have an impact on and even reinforce the prevalence of overweight and obese children and adolescents. Thus, in the years to come, it will be crucial and necessary to continuously analyse developments. Additionally, expertise gained from today's younger generations is a crucial tool for tackling this difficulty.
[bookmark: _Int_afMw2mqs]Due to this, the second goal of this research was to determine the risk factors for overweight and obesity at the age of 11. The goal was to identify high-risk profiles to guide policy decisions and effectively design and target interventions. For instance, we discover that there are significant racial disparities in BMI, with Black, Indian, Pakistani, and Bangladeshi children showing a greater likelihood of being overweight than White children. However, while examining ethnic disparities, it is crucial to keep in mind that ethnic variations in body composition, particularly for Asian children, might be crucial for establishing BMI cut points (Shudan, 2019). To be consistent with other research and to facilitate comparison, we do not consider ethnic-specific BMI cut-points, while we are aware of this possible drawback.


[bookmark: _Toc133189987]CHILDHOOD OVERWEIGHT AND OBESITY'S IMPACTS

Childhood overweight and obesity have a significant impact on a child's physical and mental health, as well as their overall well-being (Shudan, 2019). Some of the key impacts of childhood overweight and obesity include:
· Physical health issues: Overweight and obese children are at higher risk of developing a range of physical health problems, including type 2 diabetes, high blood pressure, heart disease, asthma, and sleep apnoea.
· Psychosocial issues: Overweight and obese children are at increased risk of experiencing low self-esteem, social isolation, and bullying, which can lead to mental health issues such as depression and anxiety.

· Reduced quality of life: Childhood overweight and obesity can limit a child's ability to participate in physical activities and can impact their overall quality of life. This can affect their academic performance and social interactions.
· Long-term health risks: Overweight and obese children are more likely to become overweight or obese adults, which increases their risk of developing chronic diseases such as type 2 diabetes, heart disease, and certain types of cancer.
· Economic impact: Childhood overweight and obesity also have a significant economic impact, as they can lead to increased healthcare costs and reduced productivity in adulthood.
Overall, childhood overweight and obesity have a significant impact on a child's physical and mental health, as well as their overall well-being. It is important to address this issue through a comprehensive approach that includes promoting healthy eating habits, increasing physical activity, and addressing the social and environmental factors that contribute to childhood overweight and obesity (Shudan, 2019).

[bookmark: _Toc133189988]CAUSES AND RISK FACTORS OF CHILDHOOD OBESITY

Children who are overweight or obese are thought to have complex interactions between their environment, behaviour, and genes (Balaban and Silva 2004). Determining the proportional contributions of genetic and environmental factors in childhood obesity may be difficult since children often imitate their parents' eating habits and levels of physical activity (Nguyen et al. 2006).
Children are said to represent a multibillion-dollar market for multinational firms; therefore, it seems sense that marketing initiatives would target this group. Marketers may employ strong environmental inducements, according to Caballero (2001), to persuade kids to consume junk food. Parents may struggle with choosing between promoting a healthy lifestyle and shielding their children from the negative messages propagated by the media, even if it is advised that children be encouraged to eat properly.




[bookmark: _Toc133189989]Parental feeding practices
Numerous research found links between mother feeding habits and children's and new-borns’ nutritional outcomes. According to credible research by Wijtzes et al. [50], parental modelling, "pressure to eat," "restriction," and "monitoring" were indicators of Dutch children's nutritional intakes. There were cross-sectional connections between different parental feeding practises and children's diets in two more studies of fair quality (Geserick, and Vogel, 2019). However, these two studies also found no associations between other parental feeding practises and food intakes of new-borns or children. Another excellent research (Wang & Lobstein, 2006) found that parental modelling (avoidance of negative modelling) was not related to children's soft drink intake among Flemish moms with lower levels of education.

[bookmark: _Toc133189990]Family 
[bookmark: _Int_vGYREmiT][bookmark: _Int_GdbIOs8w][bookmark: _Int_VgtyrX1h]Despite the fact that SIGN (Scottish Intercollegiate Guidelines Network) (2003) points out that there is currently no study in the United Kingdom analysing the relationship between parental obesity and the risk of kid obesity, there is some evidence to suggest that the eating habits and lifestyles of parents have a significant impact on their children. According to Hodges (2003), for instance, children with active parents are six times more likely to be active themselves than children with inactive parents. Given that children are often fed by their parents or siblings and are influenced by the techniques utilised in their family as a whole in their own eating habits, physical activity levels, and leisure hobbies, this is to be anticipated. Therefore, all treatments for childhood overweight and obesity should be based on the idea of treating the child as a part of the family. An evaluation of the studies on childhood obesity and overweight the manner in which families prepare and consume their food, as well as the volume of physical activity they participate in together, may have an impact on childhood obesity. However, according to Hodges (2003), a severe form of obesity that starts in infancy may be caused by parents' failure to distinguish between their child's physical need for food and other emotional or biological needs. Because of this, parents often turn to food as a crutch anytime their child displays emotional discomfort. Hodges (2003) asserts that this might result in the child mistaking their own desires and emotions for those of others and leading them to believe that eating is the solution to all their issues. Despite not just being present in overweight people, emotional eating is a widespread behaviour. Although family role modelling is crucial, socioeconomic factors could also contribute to certain children's overweight. Tomkins (2001) found a link between social exclusion, poverty, and childhood obesity. He also found a link between social deprivation and the frequency of childhood obesity.
address this problem, this literature review has emphasised the need for focused treatments, more physical exercise, less screen time, better nutrition, and early intervention programmes.
Children from lower-income households, those from BAME origins, and those who spend more time in front of screens are at an increased risk for obesity, according to the research we analysed. Adolescent obesity risk is also exacerbated by prenatal risk factors such mother smoking, low birth weight, and short nursing periods (Fraser and Wright, 2010).
In the UK, a comprehensive and cooperative strategy including healthcare professionals, schools, communities, and legislators is required to successfully combat childhood and adolescent obesity. To address socioeconomic and ethnic inequalities, encourage physical exercise and a healthy diet, and lessen sedentary behaviour, targeted interventions should be devised. Families at risk of childhood obesity should get early intervention programmes, and schools should be instrumental in encouraging healthy lifestyles.
Overall, combating childhood and adolescent obesity in the UK is a complicated problem that calls for a multifaceted strategy, but by working together, it is feasible to lower the incidence of obesity and enhance the health outcomes for kids and teenagers (Fraser and Wright, 2010).

[bookmark: _Toc133189992]RECOMMENDATIONS
[bookmark: _Int_J6YmcTyt]Based on the literature review, it is clear that childhood and adolescent obesity is a significant public health concern in the United Kingdom, with rates increasing as children age and significant disparities based on socioeconomic and ethnic factors. Early intervention and targeted strategies are needed to tackle this growing problem.
Here are some recommendations for addressing childhood and adolescent obesity in the UK:
Implement targeted interventions: Interventions should be designed to target communities with high rates of obesity and should consider socioeconomic and ethnic disparities. This may involve providing nutrition education, promoting physical activity, and increasing access to healthy food options in disadvantaged communities.
Increase physical activity: Encouraging physical activity in children and adolescents is critical in preventing obesity. Schools can play a key role in promoting physical activity, through activities such as structured physical education classes, sports clubs, and active travel to and from school.
Limit screen time: Excessive screen time has been linked to obesity in children and adolescents. Parents, schools, and health professionals should work together to promote healthy screen time habits and reduce sedentary behaviour.
Improve nutrition: Improving access to healthy food options and nutrition education is critical in preventing obesity. Schools can play a role in promoting healthy eating habits, by offering healthy food options in canteens and vending machines and incorporating nutrition education into the curriculum.
Early intervention: The MCS data shows that children who were already overweight or obese at age 3 were much more likely to be obese at ages 9 and 14. This highlights the importance of early intervention in tackling childhood obesity. Healthcare professionals should monitor children's weight and offer early intervention services to families with children who are at risk of obesity.
Overall, a multi-faceted approach is needed to address childhood and adolescent obesity in the UK, including targeted interventions, increased physical activity, reduced screen time, improved nutrition, and early intervention services.
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Table 3: Transition between excess weight (obesity) and normal weight (non-obesity) from age 11 to age 14, by sex
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Table 1. Overweight and obesity, by age, sex and country
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Proportions are based on cross-sectional samples and weighted with cross-sectional welghts.
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‘Table 2. Excess weight, and overweight and obesity at age 14: descriptive statistics
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