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[bookmark: _Toc1814402666]ABSTRACT 
Background: This project has three goals: (1) Depict the development of overweight and obesity in the present generation of British teenagers starting in infancy. (2) Determine what variables increase the likelihood that a child between the ages of 9 and 14 would be overweight or obese. (3) look at the changes in weight status from pre- to adolescent.
Methods: The research examined information from 1,872 children who took part in the UK (Uni Kingdom) Millennium Cohort Study. The IOTF criteria for overweight and obesity were used, and body mass index (BMI) was calculated using the height and weight data taken at each sweep starting at age 3. Adolescent weight growth may be influenced by a variety of factors, including family background, upbringing, and lifestyle choices made by the individual.
Conclusions: There is mounting evidence, which this study adds to, that the rising trend in childhood obesity levels flattens out around the time of mid-adolescence. Despite considerable advances, childhood and teenage obesity continue to be a major public health issue. These findings identify risk and protective factors that may be used to aid the government's fight against childhood obesity.


[bookmark: _Toc1543812378]INTRODUCTION

[bookmark: _Int_5BsFovYG][bookmark: _Int_yCcl4Gpe]Childhood overweight and obesity are on the rise worldwide, with significant regional differences in secular trends, and are a major source of concern in the majority of developed nations (Wang & Lobstein, 2006). Between 2018 and 2022, the prevalence of overweight and obesity in children increased by 47.1% globally (compared to a 27.5% increase in adults). Since 2018, the proportion of overweight or obese children in the industrialized world has consistently increased, from 16.9% of boys and 16.2% of girls to 23.8% of boys and 22.6% of girls. There is little variation in the prevalence or trend of overweight and obesity between the sexes (Ng et al., 2014). According to recent research of global trends in children's and adolescents' Body Mass Index (BMI) (Abarca-Gómez et al., 2017), although increases have halted in many high-income nations, they have increased in other regions of Asia. In England, 33.5% of 10–11 years old are obese or overweight.



Definitions: 
[bookmark: _Int_W9vUv92J]Body mass index (BMI) is a low –cost  method of measuring body fat in children over the age of two that is computed using a formula based on height and weight (Kumar, 2015). Although more refined methods exist for directly estimating body fat, they are pricey and not commonly available. These methods include measuring skinfold thickness using a calliper, bioelectrical impedance, hydro densitometry, dual-energy X-ray absorption (DEXA), and air displacement plethysmography (Borkhoff, 2017)
BMI provides respectable indirect measure of body fat in the young, healthy population, and research has shown a relationship between BMI and future health issues and body fat. In a recent UK study, Basterfeild et al., despite participants maintaining a food diary, found no significant dietary influence on overweight or obesity when comparing a “healthy” diet to an “unhealthy one. In contrast, although only in boys, a sufficient level of moderate-to-vigorous intensity physical activity (MVPA) was associated with a reduced risk of becoming overweight or obese. Due to the small number of actively engaging female participants, caution was suggested about this finding.
[bookmark: _Int_EZ1OPI15]In order to develop successful future treatments and policies, it is essential to understand the many lifestyles' factors that contribute to the overweight and obesity of adolescents.
[bookmark: _Int_mtauD7f2]However, there is a dearth of research on British children that simultaneously evaluates all four lifestyle habits in the same sample of individuals. In the UK research by Basterfield et al., neither ST (Screen Time) nor sleep duration were assessed, and most of the investigation on the topic have been conducted outside the UK. Just-released research from the international Study of Childhood Obesity, Lifestyle, and the Environment (ISCOLE) indicates that TV viewing, sleep quality, and MVPA are all independently associated with obesity. 
The study of the relationships between lifestyle choice and health indicators may aid in determining when and where to intervene. 
Consequently, evaluate the interaction effects of lifestyle behaviours on body mass index (BMI) z-score by comparing the BMI z-scores of children who satisfied government-recommended behavioural health requirements to those who did not.



AIMS AND OBJECTIVE
 Using information from the United Kingdom Millennium Cohort Study, I assess the accuracy of objective measures of body mass index and overweight/obesity in children and adolescents aged 9 to 14 in 2022. (MCS). There are three main topics discussed here:


· Show the early life trajectory of the prevalence of overweight and obesity among UK adolescents today.

· Determining what variables put 9–14-year-olds at risk for gaining weight and becoming overweight; and

· I will analyse how individuals join and leave overweight/obese statuses throughout the pivotal transitional period between early adolescence (age 11) and mid-adolescence (age 14), a time when people drastically enhance their autonomy and independence (Wray-Lake, 2010).

[bookmark: _Toc1509667224]METHODS 

[bookmark: _Toc387276657]Participants
The MCS is a massive cohort study that will monitor the lives of British children from 2018 to 2022. At baseline, the cohort included 20,502 households with a total of 21,818 children, making it nationally representative (Platt, 2014). To yet, researchers have had access to data from six such sweeps, taking place at ages 9 months, 3, 5, 7, 11, and 14. The MCS is a unique, nationally representative resource for the study of juvenile overweight and obesity because it has gathered objective measurements of study participants' height and weight from the age of 3.
There were 11,872 youngsters in 11,726 households that were questioned when they were 14 years old. There are no multiple births included in this analysis. The extremely low incidence of identical twins and triplets in the sample (2.6% to be exact) justifies this precautionary measure. Individuals' physical attributes, including weight and height, were assessed in an objective manner by professional interviewers using standard techniques (Fitzsimons, 2017). Only 10,825 of the 11,564 singleton children had accurate BMI data because 739 responses (6.4%). Participants in sweeps 5 and 6 (10,123) were included in the sample for thinking about changes between 11 and 14 years old. In the Supplemental Materials. 
To maximise sample size at each sweep, they focused on selecting respondents who had full data on weight and height in the given sweep, rather than respondents who had complete records in all sweeps, to estimate the prevalence of overweight and obesity in children and adolescents.
Cross-sectional and longitudinal survey weights are used (Mostafa & Ploubidis, 2017). Attrition-related non-response may be accounted for by using longitudinal weights, while cross-sectional weights ensure that each sweep can stand on its own as a research study. The data may be grouped in any way, including by original ward of residency. As such, we follow MCS recommendations and use clustered robust standard errors in our regular analyses to rule out the possibility of such an outcome (Ketende & Jones, 2011).


[bookmark: _Toc1421531818]Outcome variables: excess weight and obesity statuses

[bookmark: _Int_9bqOMFun]The prevalence of childhood obesity is often measured by body mass index in the United Kingdom. It is common practice to identify children who are overweight or obese by comparing their body mass index (BMI) to a reference population that shows the distribution of BMI within a population by age and sex. This is necessary since a child's body mass index (BMI) rises with age and sex, rendering adult-based guidelines irrelevant. Some of the more well-known classification systems are the IOTF thresholds (used by the International Obesity Task Force) and the UK1990 growth reference thresholds (widely used in the United Kingdom). The accompanying data provides a concise description of each. In this investigation, the IOTF system is used for categorization. Overweight and obesity prevalence estimates using the UK90 are also available upon request.
We consider both pure obesity and obesity in conjunction with overweight (sometimes known as "extra weight"). Because underweight, as defined by Cole and colleagues (Cole, Flegal, Nicholls, & Jackson, 2007), was so uncommon in the categories of thinness and extreme thinness (grades 2 and 3, respectively) at age 14, it was lumped in with normal weight.



[bookmark: _Toc1297740136]Predictors of excess weight and obesity at age 9-14

[bookmark: _Int_bx812fEJ][bookmark: _Int_jnDywgXp][bookmark: _Int_Z3hj1VNS]As possible risk factors for overweight and obesity, sociodemographic factors, early life conditions and behaviours, as well as current behavioural and lifestyle factors, have all been identified. Previous studies have shown predictors of childhood and teenage obesity (for examples, see Massion et al., 2016). Inchley, Currie, Jewell, and Breda (2017) We consider the distinctive characteristics and objectives of our study while choosing our predictors and using earlier research. The mother's education, which is broken down into five categories, the number of children in the family, the family structure when the child was 14 (whether it was a single-parent household or not), and whether or not the child owned a home at that age are among the factors. Other variables include the child's birth weight, the mother's smoking and drinking habits during pregnancy, and the child's age at 9 months. We also take into account the study participant's lifestyle and behavioural characteristics at age 14, such as whether they have ever binge drank or smoked, how many days in the previous week they engaged in moderate to vigorous physical activity, how much time they spend watching television, how many hours they sleep on weekdays, and how healthy their diet is as determined by a four-item "Eating Choices Index" (ECI) that includes three questions.

i. I am eating breakfast.
ii. the consumption of fruit as food.
iii. preferred milk variety: and on a scale from 4 (unhealthy) to 20 (perfect), where 20 indicates you consume the healthiest diet possible, what kind of bread is consumed? (Pot, Richards, Prynne, & Stephen, 2014).

Based on prior research, we included as a predictor an indication of pubertal status consisting of voice deepening for males (Tanner, 1962) and menarche for females (Bralic et al., 2012), both reported by participants at age 14.


[bookmark: _Toc335050882]Statistical Analysis

The distribution of the prevalence of overweight and obesity by class is described using chi-square testing.
[bookmark: _Int_JHIkTrdC]In order to account for non-response, multivariable logistic models with longitudinal weights are computed, which enables us to identify both possible good and bad factors associated with the chance of becoming overweight. Several models are used to evaluate the possible risks associated with being overweight or obese. Additionally, we calculate multinomial logistic regression for a categorical outcome that distinguishes between normal weight (the reference category), overweight, and obesity, providing results as relative risk ratios (RRR).
Analysis of the transition from late childhood to adolescence (about age 11) focuses on changes in normal weight, overweight status, or obesity (age 14). This will assist us in understanding the changes that occur throughout these crucial life stages that lead to or away from obesity. Due to the huge rise in young people's agency and responsibility for making their own decisions about their health, food, and physical activity as they go from elementary to secondary school, we chose to concentrate on this transition. We first create transition matrices for both normal weight and overweight/obesity between the ages of 11 and 14, encompassing the transition from early to mid-adolescence. Next, we estimate models that predict whether a person will lose weight after being overweight or obese at age 11 (model 1) or age 12 using logistic regression.

[bookmark: _Toc614992790]LITERATURE REVIEW

[bookmark: _Toc1324107423]CHILDHOOD OVERWEIGHT AND OBESITY'S IMPACTS
Studies have shown that being overweight as a kid increases the likelihood of becoming overweight as an adult and of experiencing health problems associated with obesity, as reported by Caballero (2001).
[bookmark: _Int_xJElarUe]Studies by Davidson et al. (2003) on the correlation between childhood obesity and worse gross motor development suggest that obese children may be at a higher risk for developing orthopaedic problems. Childhood obesity has been linked to the development of type 2 diabetes, which was previously considered of as an adult disease (Hotu et al. 2004). Atherosclerotic changes, which may lead to cardiovascular disease, may begin in infancy, as shown by research by Kelley et al. (2004) and Harrell et al. () Teenage obesity is associated with hypertension, as shown by Al Sendi et al. (2003). It seems that the physiological abnormalities connected to the later development of cardiovascular disease are present in overweight or obese children and adolescents, raising the possibility of early development of cardiovascular disease. Further, there is evidence linking childhood obesity to an increased risk of orthopaedic diseases, respiratory problems, and diabetes in later life (Caballero 2001).
Children who are overweight are thought to be more susceptible to emotional distress than their leaner peers, with a greater effect on girls than on boys. There seems to be an early onset of the physiological anomalies that contribute to overweight and obesity. It was found (Hill and Phillips, 1998) Body dissatisfaction, low self-esteem, and eating disorders all contribute to the prevalence of obesity in children and teenagers (Neumark-Sztainer and Hannan 2000).
Along with these drawbacks, it is also tough to break out of unpleasant habits formed in infancy (Caroli and Lagravinese 2002). Therefore, preventing or reversing behaviours and lifestyle choices that contribute to poor health in childhood seems to be preferable than addressing them in adulthood.

[bookmark: _Toc1090133208]CAUSES AND RISK FACTORS OF CHILDHOOD OBESITY

[bookmark: _Int_jB4OcsEP]The intricate interplay between an individual's environment, behaviour, and genes is postulated to have a role in the development of overweight and obesity in children (Clement et al. 2002, Kimm 2003, Balaban and Silva 2004). Because children generally adopt their parents' eating habits and levels of physical activity, determining the relative contributions of hereditary and environmental variables in childhood obesity may be challenging (Nguyen et al. 1996).

Genetic factors 
[bookmark: _Int_U5tsX60A]Warden & Warden (2001) found 15 chromosomal loci connected with obesity-related characteristics such as weight and body fat percentage. Seven genes have been discovered as possible contributors to human obesity, which is usually caused by a mix of variables spanning numerous genes rather than a single gene. Leptin gene or receptor mutations and melanocortin receptor 4 gene mutations are rare. These so-called "obesity genes" encode proteins that control energy intake through a feedback loop. The melanocortin pathway is one of the hypothalamic targets of the leptin axis. Leptin supplementation in leptin-deficient children may prevent obesity (Bell Anderson and Bryson 2004).


Media 
[bookmark: _Int_7RgmuPJV]Coakley (2003) estimates that children make up a multibillion-dollar market for global corporations, hence it stands to reason that marketing campaigns would target this demographic. Schwartz and Puhl (2003) claim that marketers may use powerful environmental inducements to get children to eat junk food. Even though it is recommended that children be encouraged to eat healthily, parents may find themselves torn between supporting a healthy lifestyle and protecting their children from the detrimental messages presented by the media.

Family 
[bookmark: _Int_RndFtRna][bookmark: _Int_RN3lbe0g][bookmark: _Int_K2mdcz0h][bookmark: _Int_xTd5sHPz][bookmark: _Int_4CxpvaRm]There is some evidence to show that the eating habits and lifestyles of parents have a substantial influence on their children, despite the fact that SIGN (2003) notes there is no current research in the United Kingdom evaluating the connection between parental obesity and the risk of kid obesity. Hodges (2003), for instance, proposes that kids whose parents exercise are almost six times more likely to be active themselves than kids whose parents do not. This is to be expected, given that youngsters are often fed by their parents or siblings and are affected in their own eating habits, physical activity levels, and recreational pursuits by the methods used by their household as a whole. Therefore, the notion of treating the kid as a member of the family should underlie all therapies for childhood overweight and obesity. An Analysis of the Research on Childhood Overweight and Obesity 17 Childhood obesity may be influenced by the way families prepare and eat their meals and by the amount of physical activity they engage in as a group. Hodges (2003) argues, however, that parents' inability to differentiate between their child's physical need for food and other emotional or biological demands may be at the root of a severe type of obesity that begins in infancy. As a consequence, parents often resort to using food as a crutch whenever their kid exhibits emotional distress. According to Hodges (2003), this might lead to the youngster confusing their own wants and feelings with those of others and making food the answer to all of their problems. Emotional eating is a common pattern, although it is not exclusive to those who are overweight. Family role modelling is important, but socioeconomic issues may also play a role in why some children are overweight. Tomkins (2001) identified a correlation between social isolation, poverty, and obesity in children, and discovered a similar correlation between social deprivation and the prevalence of obesity in children.

[bookmark: _Toc963689934]RECOMMENDATIONS TO REDUCE OVERWEIGHT AND OBESITY

[bookmark: _Int_6UR2F9e4]It is evident that if well-planned solutions to decrease children overweight and obesity are not developed and executed, these issues will persist and have lasting negative effects on global health. In spite of the fact that there is presently a dearth of high-quality evidence on the efficacy of obesity prevention and treatment programmes Hodges (2003), there are recurring elements that programmes should incorporate.

Assessment 
One aspect of this is identifying children who are overweight or at danger of gaining excessive weight. The body mass index percentile metric developed by Hodges (2003) seems to be the most effective first-stage screening method.

Increasing physical activity 
Goals here should include getting the children and their family more physically active via activities they love and can easily work into their daily routine. This might mean anything from joining a sports team to taking your kids to the park or joining a group that focuses on being physically active in some way. Together, you and your kiddo may try out a few different options to see which ones work best for your schedule and interests (and thus most likely to produce compliance).

Adjustment of dietary intake 
It is important to support breastfeeding, both when it initially starts and is continued. The child should eat properly, as should their family. We should educate individuals about nutrition and encourage them to embrace healthy eating and lifestyle habits rather than relying on restrictive diets. The plate model is recommended because it is straightforward to use and may be enhanced with additional dietary advice. Children should get regular meals and snacks, and "grazing" during the day should be avoided.

Creating healthy schools
In addition to encouraging kids to walk or bike to class, schools should foster a culture that encourages healthy lifestyle choices like eating and physical activity. Snacks and lunches should be affordable and readily available, and employees should be encouraged to engage in physical activity during breaks rather than sitting idle.

Family focused care 
Prevention and treatment of childhood obesity are significantly aided by family participation. Parents are a child's first and most influential role models, therefore it is important for them to eat healthily and set a good example when it comes to eating. So, health care providers need to be able to interact with the complete family and tackle tough problems including family dynamics, values, and how to encourage healthy habits in people. Increasing competence in this vital area of care is going to need extra training and knowledge.
One-time consultations are not as helpful as ongoing intervention and support that incorporates family engagement, food change, and exercise to help youngsters lose weight and keep it off.

Health care professionals
[bookmark: _Int_lc9dusut]Interdisciplinary programs that bring together specialists from several professions are the best method to treat children and adolescents, claim Suskind et al. in their 2010 study. Certain personnel groups will most likely gain from having specialist knowledge in this field. This group includes midwives, health educators, school nurses, family practitioners, neighbourhood paediatricians, and paediatric dietitians. Regular developmental checks for general practitioners and health visitors should include a test for obesity.

[bookmark: _Toc1224735636]CONCLUSION 

[bookmark: _Int_2iEwk0TR][bookmark: _Int_CIneJpYD]Almost a third of children between the ages of 9 and 11 are overweight or obese, therefore we must all do what we can to help. For example, should we be checking our children weight? Yes, at least every week or once in a month. How is it going to affect NHS (National Health Service)? In my opinion, it will affect NHS if the children were overweight, because many diseases will be affecting the child. For Example, Bp, heart attack and leptin. All levels of government, business, education, and the public sector have a role to play in improving the nutritional value of common foods and beverages and encouraging families to make better choices for their children. Obesity prevention is an easy decision; doing so will save lives and level the playing field.
The rate of childhood obesity in England will drop dramatically because of these measures during the following decade. If we are successful, we will have reduced the number of fat children in the world by 2026. We are certain that our method will decrease childhood obesity without compromising individual freedom, the state of the economy, or the human urge to consume food. The introduction of this strategy marks the beginning of a dialogue rather than the last word; although our objectives are well-defined and the measures, we want to take are certain. We will keep an eye on things during the next year, evaluate how things are going, and adjust course, as necessary.
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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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‘Table 2. Excess weight, and overweight and obesity at age 14: descriptive statistics
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