Is childhood obesity becoming a pandemic?
[bookmark: _Int_SZKIe04p]Childhood obesity is a complex and serious disease that affects children and adolescents who have abnormal or excessive fat, this is often determined by the child's BMI (Body mass index), (Naylor, 2015). Obesity in children has now reached epidemic levels in countries worldwide, overweight and obesity in childhood can have significant impact on both physical and mental health (Koche, 2021). Several factors can cause excess weight gain in children however, obesity is mainly caused by eating too much food and moving to little (Bouchard, 2010). When children consume high energy food, particularly fat and sugar but do not burn off the energy through physical activity, the excess energy is then stored as body fat leading to weight gain (Baker, 2022). Other factors which play a role in causing obesity include genetics, health conditions and environmental factors, (Egan et al., 2011).
Experts now reveal that obesity is becoming a pandemic in the UK, rates of obesity are continuing to worsen over the years in both adults and children. Overweight and obesity is defined as an abnormal or excessive fat accumulation that presents a risk to human health, (World Health Organisation, 2022). In 2020, an estimated 39 million children under the age of 5 were classed as obese worldwide and in 2016, approximately 340 million children and adolescents ages 5-19 were classed as overweight or obese worldwide, 18% of girls and 19% of boys were classed as obese, (World Health Organisation, 2020). Furthermore, in 2019, an estimated 38.2 million children under the age of 5 years old were overweight or obese, obesity is particularly on the rise in low- and middle-income countries, specifically urban settings (Centre for disease control and prevention, 2019). In Africa 2016, obesity in children under the age of 5 increased by 24% since 2000, (Oladeji, 2016). 
Overweight and obese children are likely to continue to be obese in adulthood and are more probable to develop diseases like cardiovascular disease at a younger age. Data from the Active Lives Adult Survey estimates that in England and Wales, 28% of adults aged 18 and over are living with obesity in November 2020 to November 2021, which is an increase from 24% in 2019 and 22% in 2015, (Conolly and Craig 2022). To be classed as obese people must have a Body Mass Index (BMI) over 30, a normal BMI is between 18.5 and 24.9, (National Health Service, 2022). 
Childhood obesity and excess weight can cause significant health issues for children and can lead to serious mental and physical health implications which often continue into adulthood, (Wang et al., 2011). The National Diet and Nutrition Survey found that children are consuming more than the recommended daily limit of sugar, which is known to cause excess weight gain, partly because sugary drinks account for 17% of 11–18-year-olds daily sugar intake and 6% of 4-year-olds daily intake. According to data from the National Child Measurement Programme (NCMP), obesity rates are highest in the most deprived 10% of the population, more than twice that of the least deprived 10%.
Being obese can increase the risk of developing potential diseases such as type 2 diabetes, heart disease, liver disease, high blood pressure and even premature death, (British Heart Foundation, 2022). Obesity can affect quality of life and can have phycological effects including depression and low self-esteem, studies show those who are obese are 25% more likely to suffer from a mood disorder, (Upham, 2021). 
Causes of childhood obesity
There are several factors which cause obesity in children, Davison et al., suggests that dietary intake, physical activity, and sedentary behaviour all contribute to a child's risk factors for obesity, these risks are moderated by elements such as age, gender, parental lifestyle and characteristics, genetics, and environmental factors such as school policies, demographics, and socio-economic status.
[bookmark: _Int_Hp1sx5Ge]Some would argue that the parents are responsible for their children being overweight/obese. Parental influence can play a major role when a child is overweight/obese, for example, a study completed in 2019 by Moens et al., aimed to demonstrate the link between a parents BMI with their Childrens. They found that, children’s BMI status was strongly related to that of their parents. 27% of children classed as obese also have at least one parent who is overweight or obese and only 7% of children who were obese did not have an obese/overweight parent. Also, if a child under the age of five had a mother who was obese, they were 44% more likely to be classed as obese or overweight themselves and 41% more likely if the father was classed as overweight or obese.
Similarly, another large study in Berlin, Germany, (2012) researched the influence pregnant women can have on childhood obesity, they found that expecting mothers who gain too much weight during pregnancy increases the child's chances of being overweight by 28% before turning six years old. Therefore, a mother's responsibility for a child's weight may begin as early as the womb, (Andreas et al., 2012).
[bookmark: _Int_oNweoPTL][bookmark: _Int_Zw8FcZW4]On the other hand, further studies have determined that diet is the main cause of childhood obesity. This study researched the relationship between a poor diet and obesity. A poor diet could include over/under eating, not consuming enough fruit and vegetables and consuming foods that are high in fat, sugar, and salt with little fibre (Reed, 2018). A recent study published in the American Medical Association, Maffetone et al., studied children's diet in the USA, the research focused on children aged 2-19, in which a questionnaire was completed by a couple hundred children, some needing parental help, the questions focused on the type of food these children were consuming in order to determine how healthy they are. The study revealed that 67% of children in the US consumed junk food every day, junk food items included takeaways, ready meals and sugary drinks and snacks. This was also compared to other studies across the world and found that this trend is being followed by virtually every other country.
[bookmark: _Int_f1La1RXq]However, other studies suggest that physical inactivity is the primary cause of childhood obesity, not enough physical activity increases the risk of being overweight as exercise burns calories, help people maintain a healthy weight and can reduce fat levels in the body, (Roth, 2022). The NHS recommends that children aged 5-18 should aim to complete an average of 60 minutes of moderate or vigorous physical activity a day across the week and should reduce the time spent sitting down for long periods. A report by Berger in 2019, concluded that 80% of children ages 11-17 are not physically active enough, they also found that girls are less active than boys, the percentage of boys getting enough physical activity slightly increased from 2001-1016, whereas percentage of girls stayed the same, this could be due to lack of access to programmes. One study shows that if children are regularly active during the childhood years, they significantly reduce their risk of various diseases such as diabetes, heart disease, depression and obesity, (Mahaseth, 2017). Additionally, Jones et al (2015) found that a lack of access to parks and recreational facilities is associated with physical inactivity in children particularly in low-income areas, concluding that environmental and deprivation factors play a major role in physical inactivity in children. 
In comparison, Anderson and Butcher, (2016) displayed that genetics are closely examined when it comes to determining a cause for obesity, although some studies have found that 25-35% of obesity is hereditary, in a study to set out to find trends in obesity, found that genetical reasons cannot be determined as one factor for causing obesity and they must also associate this with environmental and behaviour factors too. The genetic factor accounts for less than 5% of cases of childhood obesity, therefore, although genetical factors are significant in the development of obesity, it is not the causes of the dramatic increase in childhood obesity. 
Why is childhood obesity increasing? 
Obesity among children and adolescents aged 5-19 has increased dramatically over the years, the World Health Organisation published data on childhood obesity, the results showed that in 1975 only 4% of children were classed as obese, compared to 2016 where 19% of children were classed as overweight or obese. In 2022, the National Child Measurement programme reported that 23% of children aged 4-5 are obese and 35% of children aged 10-11 are obese. 
[bookmark: _Int_i7DPcv54]A lack of exercise and a sedentary lifestyle is a significant factor linked to obesity. The development of technology has risen considerably over the recent years and could be the reason for an increase in obesity. The use of phones, computers, TVs, and iPads are popular among young people and children, therefore sedentary behaviours have also increased, (Raleigh, 2021). Children are no longer playing outside and instead are inside playing games on their phones or TVS which means less physical activity is done (Buck, 2018). Research suggests that too much screen time combined with a sedentary lifestyle is taking a toll on children's health and wellbeing. Each additional hour spent watching TV per day increases the prevalence of obesity by 2% (Davison and Birch 2011), prominent levels of screen use is having a negative effect on children, Smith et al, 2016, found that children who spend more time on computers, watching tv and playing video games are three times more likely to be obese and experience increasing levels of emotional distress such as anxiety and depression. 
Furthermore, other studies have suggested that advertisement is the reason obesity Is increasing. TV adverts are constantly advertising unhealthy food, including sweetened cereals, sweets, chocolates, sugary drinks and fast food, this advertising specifically targets children (Story et al., 2012). Media advertisement has been found to encourage unhealthy eating, particularly on influential children and young adults. Research completed by Hastings et al, 2018, wanted to portray the frequency of food marketing seen by children on social media apps, they gathered 100 children and adolescents (aged 7-16) who completed a survey and recorded using their social media apps for 5 minutes each. Overall, 72% of participants were exposed to food marketing, most promoting unhealthy products, 44% of which was fast food and 9% being sugary and sweetened beverages. It was also estimated that children and adolescents see food marketing 30-189 times on average per week on social media and television, (Jones, 2017).
[bookmark: _Int_8bSFFHyn]On the other hand, some argue that the development of technology has helped tackle the issue, for example ‘Exergames’ are games which are designed to make exercising and physical activity more fun, they are appealing because they combine exercise with entertainment and creates social and competitive elements to the game, (Benzing et al, 2018). Virtual reality development is technology that creates and interactive system which provides the illusion of entering virtual worlds, requiring users to use physical movements to play the game (Ahrendh, 2014). Another example would be real-world games such as Pokémon Go, where players must catch virtual creatures in the real-world surroundings, users must use a map to navigate and walk around in order to progress in the game. Although players are drawn by the gaming aspect, Pokémon Go players walked approximately 4.6 billion km while playing the game over a six-month period (Laine, 2016). Therefore, these games can significantly increase physical activity levels without it feeling like exercise.
[bookmark: _Int_G3xalree][bookmark: _Int_kaStpUm6]The causes of obesity are complex and can vary between individuals, in comparison to the other studies, many suggest that socioeconomic status is a crucial factor associated with obesity. In many developing countries, obesity disproportionally affects people from lower social classes, particularly women, (Spinosa et al., 2019). Studies have found that education, income, and occupational status are directly linked with the development of obesity, Wardle et al (2006), found that socioeconomical disparities in children and adolescent body weight has reversed over time, in 1940 to the 1980s, low socio-economic status was associated with low body weight, however, in 2001-2006, a low socioeconomic status was linked with a higher body weight. A study by the London Metropolitan University found that households with lower incomes are twice as likely to consume fast food on a regular basis, eat less fruit and vegetables, buy more unhealthy foods/snacks in the supermarkets, and complete less exercise, parents with low financial status are 62% more likely to be obese, therefore the children in these families are also at risk of developing obesity, (Patterson et al, 2012). 
In addition, the National Child Measurment Programme published data in 2020, which included children in reception (4–5-year-olds) up to year six (10–11-year-olds). They found that in reception children obesity prevalence increased from 9.7% in 2018 to 9.9% in 2020, this was also the case for year six children, obesity increased from 20.2% in 2018 to 21% in 2020. 
[bookmark: _Int_k0EtIBCz]Therefore, it could be argued that family factors play an important role in the increase of obesity in children. Most parents have full control over their children’s meals and activity levels, the type of food available in the house will influence what children eat (National Health Service Digital, 2020). Devaney et al (2008) published research on the eating habits of 3000 toddlers and infants, (4-24 months of age). They found that average energy intakes exceeded estimated energy requirements by 10% for infants (4-6 months) and 31% for toddlers (12-24 months). After further analysis, they also found that children consumed significant amounts of energy dense foods but poor nutrient quality, for example, chips were the most common vegetable consumed among 15–18-month year olds, also 57% of toddlers consumed some type of dessert each week. Finally, they also discovered that 33% of infants and toddlers consumed no servings of vegetables and 23% consumed no fruit and fewer than 10% consumed green r leafy vegetables on a weekly basis. Therefore, parents and carers need greater education and encouragement to provide their children with healthy and nutritious meals as opposed to convenient and unhealthy meals. 
Table 1- Represents the link between BMI status and children's who are overweight/obese.
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What can be done to prevent the increase of childhood obesity? 
The economic costs due to obesity are astonishing in the UK, every year the NHS spend more on the treatment of obesity and diabetes. It is estimated that the NHS spent £5.1 billion on overweight and obesity related il-health in 2015, however this has increased significantly in 2022, the NHS spent £6.5 billion, and continues to rise, (NHS digital, 2022).
The early years are a critical time for children’s development, one in five children are already overweight before they start school and only one in ten children aged two-four meet the UK chief medical officer's physical activity guidelines, (Public Health England, 2022). 
The Government have developed many schemes to help prevent childhood obesity, for example, Public Health England commissioned the Childrens Food Trust to develop revised menus for early years setting in 2016. They will be available for early years settings to help them meet current Government dietary guidelines, including practical ideas and suggestions, along with sample menus. This campaign was launched in 2017 to raise awareness of these guidelines among early year practitioners and parents for children to have a healthy balanced diet, basic cooking skills and food education to optimise health (Kelly et al., 2017).
Furthermore, in 2017 the Sport England strategy set up a scheme called ‘Towards an Active Nation’ which offers new investment of £40 million into projects which offer new opportunities for families and children to get active and play sport together. They want every primary school in England to have access to a co-ordinated offer of high-quality sport ad physical activity programmes, local and national. This scheme will help children acquire a basic level of competence in sport and physical activity, whilst receiving encouragement and support, allowing them to have fun regardless of ability, (Chanfreau et al., 2017). 

Consequences of childhood obesity 
[bookmark: _Int_3yU8i1bZ][bookmark: _Int_2lCt0Z7T]Children living with obesity are at an increased risk of several health conditions and diseases, such as, type 2 diabetes, heart disease, high blood pressure and cholesterol and joint problems, (Halfon et al, 2013). Obese children and adolescents are 5 times more likely to be obese as an adult than those who are not, (Simmonds et al. 2016). In addition, childhood obesity is also associated with psychological problems like depression and anxiety, low self-esteem, negative body image and social problems such as bullying, (Morriston et al., 2015). Luppino (2010) produced a meta- analysis of eight longitudinal studies to demonstrate that there is a direct relationship between depression and obesity. He found that people with obesity had a 55% increased risk of developing depression and depressed people had a 58% increased risk of obesity. Many researchers have found a link between depression and obesity, according to the CDC (Centres for Disease Control), 43% of adults with depression also have obesity, they concluded that adults who are obese are more likely to suffer from depression than those who are not obese, (Legg, 2022). 
[bookmark: _Int_2HT87I2d]It is critical to research childhood obesity in order to raise awareness of how obesity during childhood can have major health implementations in their current life and in the future, obesity can cause several diseases such as diabetes, heart disease, cancer, and tooth decay. Research must aim to explore ways of changing behaviours of individuals and develop further policies and programmes to help tackle these issues to decrease and prevent this problem in the future. 
[bookmark: _Int_U5RAKcdV][bookmark: _Int_6O3HI3Fi]Overall, childhood obesity is a growing problem in the UK and worldwide, research suggests the trends in obesity are increasing every year, for example, in 1995- 2004, obesity in children increased from 11% in 1995 to 19% in 2004 and recent data shows that this has increased to 35% of children (aged 10-11) in 2020-21, (World Health Organisation, 2022). Additionally, some researchers have determined that this will continue to rise and in the year 2040 over 40% of children in year six (aged 10-11) will be classed as obese or overweight and 25% of children in reception (aged 4-5) will also be classed as overweight or obese (National Child Measurement Programme, 2021). Although this data is just an estimation, this data has been produced using the National Child Measurement Programme (NCMP) by using all available statistics from the past years and is seen to be accurate in predicting trends (Local Government Association, 2022). Evidently, there are several components that play a role in the occurrence of childhood obesity, some of the main factors include poor diet, lack of physical activity, family influence and deprivation. It is crucial that children and parents have knowledge and understanding of the importance of health, physical activity, and nutritional choices in attempts to tackle this issue. However, there is no one factor that is the cause of obesity or reason why it is increasing, several factors must take place in order for this issue to occur. 
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Figure 11: Children's obesity and overweight, by BMI status of
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