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An Investigation and Critical Review of Childhood Obesity
The aetiology of childhood obesity is complicated and multifactorial, comprising of both environmental and individual factors. This paper will highlight the recent attention childhood obesity has gained globally and nationally. The factors that affect childhood obesity will also be discussed and critically appraised using high quality sources and respected research. The factors mainly concentrated on will be parental influence or home life and the impact education establishments have on child obesity. The paper will also look at socioeconomic differences and what the implications are of health inequalities.   
Childhood obesity is an increasingly global threat to health of the 21st century, involving each country in the world. The number of children and adolescents with obesity has increased rapidly to 124 million as opposed to 11 million 40 years ago. In addition, “an estimated 216 million were classified as overweight but not obese in 2016.” (World Obesity Federation, 2018). Further attention has been given to childhood obesity with news and tabloids reporting findings such as, “we know that last year, about 60,000 children at the end of primary school in England and Wales were obese, of whom 22,000 were classed as severely obese.” (BBC, 2018) However, this particular article has been critical by querying whether the measurements used to classify these children are fair and that should those children be categorised as being at risk of ill health. “Critics of the 95% measurement say it brands a group of children as obese unnecessarily.” (BBC, 2018). The measurement used by World Health Organisation and local government in the United Kingdom was the Growth Reference Data for 5-19 years. This is an alteration of the National Centre for Health Statistics 1977. (World Health Organisation, 2018). Obesity has numerus adverse effect on children, most commonly the determent to their health that can easily be avoided. There is also evidence to show that children with obesity are affiliated with lower educational levels in adolescents. “Children and adolescents with obesity may require special support at school in addition to health care treatment to lose weight.” (Hagman et al., 2017). Nonetheless, there is a wide-range of social consequences linked with childhood obesity. Hagman et al., (2017) show that “obesity in childhood and adolescence is associated with a strikingly lower achieved educational level and that successful obesity treatment increases the likelihood of achieving 12 or more years of schooling.”  
 Figure 1 
Shows levels of obesity in reception and year 6 pupils from 2006 to 2017 in England.
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Figure 1 shows the level of obesity of children in England from 2006 to 2017. In 2016/17 the level of childhood obesity in year six was 20%, and in reception year was 10% of the population. The findings show overtime that there is an increase of obese children in year six, but in reception year obesity has fallen slightly. However, the researchers suggest that “the year 6 obesity prevalence in the first years of the NCMP (2006/07 to 2008/09) were underestimates due to low participation.” (NHS, 2018). 
There are many factors that can contribute to childhood obesity. One of these is the influence of parents and family. The home setting plays a key role in children’s physical activity and diet. One piece of research looks at implementing the GOALS family-based obesity intervention over three years, this draws upon social cognitive theory to encourage family physical activity, improved diet and behaviour change. Findings showed that “children completing GOALS demonstrated improvements in BMI z-score that were maintained at 12-month follow-up.” (Watson et al., 2015). This research supports the suggestion that parental influence is a major contribution to the prevalence of childhood obesity, impacting both physical activity and diet of children. On the other hand, due to the nature of using service evaluations the research suggests that a limitation of this study is that, “by a lack of control group and a high attrition rate. It is not therefore known what change might have occurred without intervention or what impact the intervention had for those who did not complete.” (Watson et al., 2015). However, intervention research has been undertaken to implement more physical activity in the home setting. Nyberg et al., (2015) found that there was not a significant effect on levels physical activity or periods sedentary behaviour between the control group and intervention. Although, the researchers state that this could be related to the children already achieving and hour of moderate the vigorous activity prior to the study. “A positive effect was only seen in girls at weekends when activity levels were the lowest. In general, girls are less physically active than boys.” (Nyberg et al., 2015).  These findings are interesting as girls in general tend to be more sedentary than boys. 
Children’s diets are largely influenced by their parents/guardians due to the fact that the majority of meals and household shopping is undertaken by them. They are also the main contributors in educating children in what a healthy diet should look like. Couche et al., (2014) suggest that “parental encouragement and modelling of healthy eating that is not overly restrictive but in the context of a healthy home food environment is important to maximize the likelihood of healthy child weight status and eating.” In general, the majority of meals and snacks children eat are in the home environment and greater care should be given to avoid food containing high fat, sugar and salt content. Parents and guardians should ensure that meals and snacks for them and their children consist of a varied balanced diet to avoid reaching an unhealthy weight status. Further support by Vereecken et al., (2009) “indicate that parents who use less permissive food-related parenting practices but also use less pressure and negotiate more with their children to taste new food items have children with healthier food habits.” However, there needs to be further research to determine the best possible way to assist parents and guardians to obtain the optimum degree of strictness to ensure the promotion of healthy diets in children. Subsequently, the information shown by Couch et al., is taken from a cross-sectional design study, which is only able to identify associations and is unable to establish the direction of the association. The research limitations state that “bi-directionality in parent–child interactions is likely because parenting influences child eating and weight, but child eating, and weight also influence parenting.” (Couch et al., 2014).  
Another variable of the home life to consider in relation to obesity is the number of hours children ordinarily sleep per night. This has been associated with children’s BMI in previous studious. (Chen, Beydoun and Wang, 2008, Patel and Hu, 2008). Granted the specific mechanisms that relate sleep and obesity are unclear, theory and research suggest that “low levels of sleep may negatively impact children’s caloric intake and expenditure as well as hormone levels, in turn leading to energy imbalance.” (Chen, Beydoun and Wang, 2008). Alongside physical activity and health conscious diets, parents should make an attentive effort to establish good sleeping patterns with children to alleviate low levels of sleep and the link it poses to BMI.
The second impact relating to childhood obesity is the influence schools pose. Schools have often promoted anti-obesity interventions, the true extent to which the different facets of schools that are pertinent to BMI is not clear. The school environment is a major part of a childhood and occupies a vast time of children’s waking hours. The school environment is extremely diverse and can largely differ from school to school. It is imperative that schools offer children numerous avenues in which they are able to be physically active. This should be achievable for all schools whether it being rural, urban, small or large intake of pupils. Research shows that “A physical activity-friendly school environment is associated with lower risk of obesity.” (Ip et al., 2017). On the other hand, there are limitations from these findings showing that “this is a cross-sectional study and the observed associations cannot be taken as causal. Reverse causation is possible because children with health-conscious parents may be more likely to attend schools with better physical activity environment.” (Ip et al., 2017). The limitations of this study highlight the disparate options of physical activity available between schools. Furthermore, it gives more support for the contribution of parental influences and that parents who are more health-conscious tend to foster better health options for their children. 
There is research by Miller (2011), which looks at school facilities in relation to overweight and obese children. “The results of the final model indicated that attending a school with an adequate cafeteria and adequate gym were both associated with decreased initial status in BMI.” This research would support the notion that schools that are equipped with a combination of: extensive physical activity options; adequate gym facilities on offer to pupils; sufficient cafeteria amenities and a range of healthy choices available to the children. Consequently, the findings should be interpreted hesitantly as a “lack of information on how school administrators define adequacy make these conflicting findings difficult to interpret and in absence of previous evidence, they should be interpreted as tentative and as a topic for future research.” (Miller, 2011). A position paper by the association of nutrition and dietetics suggest that the most effective in school-based programs to deal with childhood obesity are multicomponent, comprising of nutrition-education and physical activity as a minimum. “Interventions may be effective in improving adiposity measures, although results appear to be heavily dependent on a wide range of intervention design factors, population, and context.” (Hoelscher et al., 2013)
Additionally, there has been research suggesting that children who feel more of a belonging or affinity with the school tend to have lower BMI scoring. Findings from Carroll-Scott et al., (2015) “indicate that higher school connectedness is associated with lower BMIs.” Thus, schools should endeavour to build connections with children and instil a sense of belonging whilst in education to aid combating obesity. Furthermore, “the association of school connectedness and BMI was much stronger among children living in more afﬂuent neighbourhoods than among children from less afﬂuent neighbourhoods.” (Carroll-Scott et al., 2015). Howbeit, conclusions can not be drawn regarding the direction of the effect or analyse the mechanisms over which neighbourhood prosperity impacts the relationship between school connectedness and BMI.
An overarching theme that occurred from research in both the home and school environment was the bearing that socioeconomic difference had on the difference between children with healthy BMI and children classed as obese.
[bookmark: _Hlk531943372] Figure 2
Shows the percentage of children with obesity and the level of deprivation of their living area in England.
                           Reception                                                                    Year 6
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In the reception year figure 2 shows that in the most deprived area 13% of children were obese compared to those living in the least deprived area with only 6% of children being obese. Similarly, in year six the most deprived areas have 26% of children with obesity compared to those living in the least deprived areas being 11% of children with obesity. 
The level of obesity and overweight children differ noticeably across a range of socioeconomic differences. Health inequalities is an issue that is prevalent globally and extensive research has been undertaken in different areas of health in a ploy to alleviate the difference of socioeconomics.  A longitudinal study looking at weight-related behaviours from children into adulthood in relation to socioeconomic differences and educational attainment. The research found that overall children who had a background of some degree of socioeconomic disadvantage had less positive weight outcomes, as opposed to children with a better socioeconomic advantage. The study also found supporting evidence that “those adolescents from low, middle, and high SES backgrounds who attain a greater level of early adult education experience more favourable outcomes in their diet, activity and weight status.” (Watts et al., 2016). The study shows that there are inequalities between low, middle and high socioeconomic backgrounds in relation to child weight, but also show that education attainment held bearing on children’s weight. Watts et al., (2016) state that “these findings suggest that it might not be all about what you're born into, but that educational attainment may have a buffering effect for weight-related health.” That being said a limitation of this study was that measures depended on self-reports from adolescents and are impressionable to reporting bias and errors of measurement.
Controversially, research by Walsh and Cullinan, (2015) show that the focus by numerous health organisations and campaigns for health promotion in children differ slightly, “smoking and alcohol consumption among parents contribute an even greater proportion to the social gradient than do children’s variables such as diet, exercise and sedentary activities.” (Walsh and Cullinan, 2015). These findings highlight that the alcohol and smoking variables could be associated with more restricted budgets for food, as a larger percentage of income would be used on purchasing alcohol and tobacco. This would leave less income to purchase an adequate nutritional diet for the household. However, due to the nature of the study the researchers have suggested there may be a Hawthorne effect, “whereby an invitation to partake in the GUI interview triggers short-lived changes in parenting behaviours or shifts the focus of parental attention to the child’s eating/exercising habits.” (Walsh and Cullinan, 2015). In this type of position, there is a likely possibility that the data issues may influence findings in connection with the child variables.
Due to the extensive comorbid conditions linked with overweight and obesity that by decreasing the socioeconomic acclivity could be an integral step forward to addressing morbidity in more deprived areas. From a socioeconomic inequality’s viewpoint, the challenge is intensified. The implementation of national policies can have probable outcomes for improving weight. Although, there is a possibility of causing detriment of widening health inequalities. An example by Backholer et al., (2014), shows that “empirical evidence on tobacco control demonstrates that, in isolation, individualized and choice-based policies that focus on information and knowledge are commonly more beneficial for individuals from higher socioeconomic backgrounds.” The research also suggests that policies that cause an environment change that can also affect behaviour “have generally been shown to have an equal or greater effect among lower socioeconomic groups.” (Backholer et al., 2014). Attempts in closing the gaps in socioeconomic weight- related behaviours for children and adolescents are required.  
There are already numerous policies in place on a global and national level in the aim of combating childhood obesity. The obesity epidemic is only worsening under current guidelines and a need to readdress the situation at a global level is called for. The World Obesity Federation have placed Political Declaration calls for: 
Heads of State and Governments to scale up action and to set out plans for policy implementation.  We welcome the acknowledgement of people with NCDs and the need to engage them and encourage governments to engage people living with obesity in national obesity strategies. (The World Obesity Federation, 2018) 
Consideration needs to be given to the effect on health inequalities whether it be directly or indirectly in relation to policy implementation. This issue is strengthened by the Fair-Societies, Healthy Lives report, “which explicitly recommended the development and implementation of evidence-based universal interventions that address the causes of obesity across the socioeconomic gradient.” (Backholer et al., 2014). Subsequently, there are hardly any obesity prevention interventions that have sought appraisal for the effect on socioeconomic health inequalities.
[bookmark: _Hlk531952244]In conclusion, there has been considerable research showing that BMI is greatly heritable (Wardle et al., 2008), “increased rates of overweight and obesity are likely due to the interplay between genetics and the environment, whereby underlying susceptibility for excess weight is triggered by environmental stimuli” (Lobstein, Baur and Uauy, 2004). The home and social environment are both vital variables in childhood obesity, with both contributing different elements that can affect children greatly. Budd and Hayman, “have highlighted the importance of both the home and school contexts (among others) to the development of child obesity.” (2008). The majority of previous research have looked at the home life and school as separate entities. A multitude of possible influences from the home and school combined would be relevant in interoperating the impact of each on childhood obesity. Furthermore, the types of interventions put into place need to “include both nutrition education and physical education. The most successful interventions were those that included both nutrition and physical activity as integral parts of the intervention.” (Hoelscher et al., 2013). Obesity prevention using only physical activity has less effectiveness and will not be as successful as incorporating nutrition education. In relation to younger children interventions should incorporate a hands-on approach and activities including “ample opportunities for tasting, touching, and working with food. Providers, caregivers, and parents should be reminded that repeated exposure is typically required to promote acceptance of new foods by children.” (Hoelscher et al., 2013). The issue of childhood obesity needs addressing as research shows that “overweight and obese children are likely to stay obese into adulthood and more likely to develop noncommunicable diseases like diabetes and cardiovascular diseases at a younger age.” (World Health Organization, 2018).
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Childhood obesity: Prevalence

Childhood obesity prevalence in 2016/17 was 10% in reception year, and 20% in year 6.
Over time, obesity prevalence has fallen slightly in reception year compared to 2006/07, but it is higher for

year 6 compared to 2009/10'.
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1) Itis likely that year 6 obesity prevalence in the first years of the NCMP (2006/07 to 2008/09) were underestimates due to low participation. For more information see
Annex B of the 2016-17 NCMP report at the link below.

For more information: Table 1b, National Child Measurement Programme (NCMP) 2016-17 23
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Childhood obesity: Prevalence by level of deprivation'

Reception year

13% of children living in the most deprived
areas were obese compared to 6% of
those living in the least deprived areas.
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Year 6

26% of children living in the most deprived areas
were obese compared to 11% of those living in the
least deprived areas.
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1) Deprivation has been defined by the deprivation decile of the local super output area which the child lives. For more information see Department of Communities

and Local Government Index of Multiple Deprivation deciles

For more information: Table 6a, National Child Measurement Programme (NCMP) 2016-17_ 25





