	
	
	




Preventing obesity in children. How can it be done?
[bookmark: _Int_rwI00ZOy]Childhood obesity has emerged as one of the most pressing public health challenge of the 21st century and has been estimated that 37 million children under 5 were overweight worldwide in 2022 (Vinsjevik and Øen, 2024; World Health Organization, 2024). Moreover, this global health issue has once been considered as a high-income country problem, however, currently it has also become a rising problem in low and middle-income countries (Jebeile et al., 2022). Moreover, the World Health Organization (2024) explains that since 2000, obesity in Africa in children under 5 years old increased by 23%. Additionally, back in 2022, it has been calculated that an enormous number of over 390 million children and adolescents aged 5-19 were overweight and the prevalence of overweight and obesity dramatically risen from 8% in 1990 to 20% in 2022 (World Health Organization, 2024). Similarly, in 2022, 160 million children and adolescents were living with obesity (World Health Organization, 2024). Overweight and obesity is characterized by an excessive accumulation of body fat that can negatively affect health and well-being (Jebeile et al., 2022; Vinsjevik and Øen, 2024). Furthermore, simple anthropometric measures and tools such as Body Mass Index (BMI) are usually conducted in order to define overweight and obesity (Browne, 2021). Organizations such as Centers for Disease Control (CDC) or World Health Organization (WHO) provide standardized BMI-for-age growth charts where the calculated BMI is plotted in order to differentiate between overweight and obesity in a child (Browne, 2021; Jebeile et al., 2022; World Health Organization, 2024). Additionally, Jebeile et al. (2022) explains that WHO organization defines overweight as BMI greater than 1 standard deviations and obesity as BMI greater than 2 standard deviations above reference median in those aged 5-19. Likewise, Browne (2021) describes that CDC define overweight as the 85th – 94th percentile and obesity as the 95th percentile in those aged 2 to 20 years. 
Importantly, childhood obesity may persist into adulthood consequently harming future health and is associated with many immediate and long-term health consequences, including not only physical but also psychological and social well-being (Jebeile et al., 2022; Yau et al., 2022; Baker and Bjerregaard, 2023). Therefore, preventing obesity in children is crucial as it seems to be a great global health challenge (Baker and Bjerregaard, 2023).While many public health initiatives and efforts have been made to prevent obesity, nonetheless, a closer look reveals that initiatives have not been successful as obesity rates are still rising (Narzisi and Simons, 2020; Baker and Bjerregaard, 2023; Vinsjevik and Øen, 2024). This could suggest that prevention strategies may be poorly implemented or inadequate (Narzisi and Simons, 2020; Baker and Bjerregaard, 2023). Therefore, this essay will critically examine the efforts to prevent obesity in children while exploring both successes and shortcomings (Browne, 2021; Jebeile et al., 2022). Nevertheless, before diving into preventive strategies, this essay will also review the causes and consequences to better understand the multifaceted nature of obesity in children (Browne, 2021; Jebeile et al., 2022). 
Childhood obesity is not simply a matter of insufficient physical activity or excessive calorie intake, rather it is a pathologic process with multifactorial causes such as genetic predispositions, biological factors, socioeconomic status, environmental factors or behavioural influences (Deal et al., 2020; Littleton, Berkowitz and Grant, 2020; Omer, 2020; Danaie et al., 2024). Moreover, an important point has been raised in an article by Deal et al. (2020) about parental causes to childhood obesity, explaining that childhood obesity often begins in utero and early infancy when the mother who begins pregnancy is obese or gains an excessive weight during pregnancy increasing the risk of obesity in her offspring. Interestingly, this may occur due to the exposure to increased inflammatory cytokines, histone modification and hypermethylation of DNA consequently producing epigenetic changes (Deal et al., 2020). Furthermore, a meta-analysis carried out by Bernardo, Cesar and WHO (2013) investigating the effects of breastfeeding concluded that longer duration of breastfeeding may result in lower prevalence of childhood obesity by 10%. Similar results were observed in a study by Danaie et al. (2024) examining that duration of breastfeeding particularly if sustained for six months may act as a protective factor against childhood obesity due to the transmission of variety of genes through breast milk. Nevertheless, more long-term research is needed in order to fully understand the interaction between breastfeeding and key obesity-related genes (Danaie et al., 2024). Additionally, some research explains that genetics can predispose children to obesity through the molecular mechanisms and may present in polygenetic, monogenetic or syndromic forms, though it is rarely the sole cause (Littleton, Berkowitz and Grant, 2020). Also, hormonal imbalances such as leptin deficiency may contribute to obesity due to resistance to satiety (Littleton, Berkowitz and Grant, 2020). However, some studies explain that treating obesity with synthetic leptin led to disappointing results which may indicate that the deficiency is not an important element in human obesity (Omer, 2020). 
Moreover, dramatic socioeconomic and environmental changes play a critical role in the obesity epidemic as those factors are instrumental in shaping lifestyle habits and opportunities for a healthy weight (Deal et al., 2020). As reported by several studies, home environment plays a crucial role in preventing childhood obesity and it starts with parental influence on the child, however children with parents who have sedentary lifestyles and poor eating habits are more likely to adopt similar behaviours (Tomayko et al., 2021; Verduci et al., 2022). Moreover, areas with availability of higher energy content and ultra processed foods make it more convenient and affordable compared to healthier options, contributing to a higher risk of obesity (Caprio, Santoro and Weiss, 2020). In contrast, communities with more grocery stores and farmers’ markets offer better access to fresh produce however, the higher cost of the products may act as a barrier to some families (Deal et al., 2020). Similarly, low socioeconomic status, poverty, food insecurity or low educational attainment is associated with consumption of more energy-dense/nutrient-poor foods often because of lower-income or less time to prepare healthy meals at home (Deal et al., 2020). Additionally, limited financial resources or safety and accessibility of recreational spaces in many neighbourhoods' causes children to be restricted to the amount of outdoor play and exercise they can participate in which in turn can increase the sedentary behaviour resulting in higher risk of weight gain (Deal et al., 2020). Also, Caprio, Santoro and Weiss, (2020) indicate that children who have an increased screen time including television, video games and smartphones may be related to increased snacking on unhealthy foods contributing to imbalance between energy intake and energy expenditure. Additionally, Caprio, Santoro and Weiss, (2020) report a negative change in behaviours where bicycles are replaced by motorized bicycles or scooters which all may be linked to less physical activity. Another important factor contributing to childhood obesity may lay within the school environment as many schools often create an obesogenic environment encouraging lower quality of meals and snacks (Pineda, Bascunan and Sassi, 2021). Moreover, as explained by Pineda, Bascunan and Sassi (2021), vending machines or fast-food outlets around schools may contribute to unhealthy weight gain. Similarly, reduced focus on physical activity in schools may contribute to higher risk of excessive body weight and as concluded by Wyszyńska et al. (2020), schools with a minimum of three physical activity-friendly factors such as more physical activity facilities, larger campus size or more physical activity programs may have a lower risk of prevalence of obesity. 
Those complex interactions of factors resulting in obesity in children has serious short-term and long-term consequences, affecting not only immediate health but also increasing the risk of chronic conditions later in life (Lindberg et al., 2020). Furthermore, a study by Lindberg et al. (2020) supports the published data in other studies (Jebeile et al., 2022; Yau et al., 2022; Baker and Bjerregaard, 2023) explaining that children who are obese are more likely to remain obese as adults, demonstrating that anyone who had obesity as a child had a 3 times higher risk of premature mortality in adulthood due to its links to serious health conditions. Additionally, obesity is the strongest risk factor for many physical health consequences such as cardiovascular diseases causing obese children being at a higher risk of developing hypertension, high cholesterol or strokes in adulthood (Hagman et al., 2019). Moreover, another early consequence of obesity in children may lead to disturbed glucose and insulin homeostasis resulting in impaired fasting glucose which is also known as a pre-stage to type 2 diabetes in adults (Hagman, Ek and Marcus, 2019). Furthermore, Marcus, Danielsson and Hagman (2022) summarises that nearly all organs are affected by childhood obesity resulting in long-term consequences such as non-alcoholic fatty liver disease, asthma, arthritis, PCO syndrome, some cancers, multiple sclerosis and many more. In addition to the above listed obesity-associated comorbidities, obesity may also lead to psychological and emotional challenges in children where low self-esteem, depression, social isolation, body image issues or anxiety due to bullying may occur (Rao et al., 2020; Marcus, Danielsson and Hagman, 2022). Importantly, as mentioned above, obese children may turn into obese adults which in turn may lead to economic implications related to chronic disease management such as higher healthcare costs or longer hospital stays, and decreased workforce participation due to absenteeism, unemployment or premature deaths related to obesity-attributable diseases (Okunogbe et al., 2021). Therefore, interventions and strategies must be implemented in order to address these determinants of obesity and reverse the current trends consequently securing a healthier future for the next generation (Okunogbe et al., 2021). 
One of most common interventions for the prevention of childhood obesity are dietary and physical activity interventions (Pereira and Oliveira, 2021; Jebeile et al., 2022; Verduci et al., 2022). According to a study carried out by Pereira and Oliveira (2021) who reviewed literature from 52 papers on the effectiveness of dietary intervention mostly based on school-based interventions such as nutrition sessions or promotion of physical activity to student, parent and staff, concluded that most of the studies showed no consistent effect on changing body mass index of children (Pereira and Oliveira, 2021). Moreover, while education is an essential component, it is not sufficient on its own and usually lack long-term sustainability and universal implementation (Jebeile et al., 2022). Children are highly influenced by social and environmental conditions therefore focusing on the broader environmental factors that drive unhealthy behaviours, strengthening of individuals and communities and changes in macro-policies while not only focusing on individual responsibility of children and families may be promising in preventing obesity in children (Pereira and Oliveira, 2021). Additionally, Pereira and Oliveira (2021) explain that some papers from the literature review reported changes in school food offerings by removing sugary drinks and unhealthy snack from vending machines or improved the quality of school lunches. However, while some of the studies showed some small success in improving diets, most schools often faced challenges in terms of consistency and funding particularly in low-income areas, explaining that healthier meals are often more expensive and therefore the prevention need to be supplemented by broader community efforts (Pereira and Oliveira, 2021). Similarly, a systematic review based on 39 publications evaluating health education programmes to improve behaviours concluded a small but significant reductions in BMI after the interventions (Jacob et al., 2021). However, the study explains that the small number of studies included in the final meta-analysis could have provided with a degree of publication bias leading to over-estimation of effect size (Jacob et al., 2021). Importantly, most of the interventions were delivered by trained teachers which could be seen as a crucial component due to better qualifications, experience and strategies of those delivering the intervention (Jacob et al., 2021). Moreover, parental involvement helped with effective interventions (Jacob et al., 2021). This finding shares a similar outcome with another study who critically analysed 20 articles on family empowerments interventions in the form of training activities, courses or teaching practices which concluded that family-based behavioural intervention significantly increased the ability in preventing obesity in children by educating families on healthy eating and physical activity (Mado et al., 2021). Nevertheless, maintaining a long- term behavioural change especially in low-income households where unhealthy habits are integrated may be a challenge (Verduci et al., 2022). 
Recognising that schools and educational programs may not be able to fight the burden of obesity alone, a systematic analysis by Vrijheid et al. (2020) examining exposures such as indoor and outdoor air pollutants, build environment, green spaces and other, argue that multilevel approaches that create a healthier environments for children should be implemented in order to help minimize the issue. Additionally, increasing the availability of affordable and healthy foods in low-income housing communities may increase in nutrient-dense food consumption, effectively reducing the chance of obesity in children (Ziso, Chun and Puglisi, 2022). Moreover, a literature search by Ziso, Chun and Puglisi (2022) provided an informative data that showed a shift in behaviour change in low-income populations and explained that improved access to affordable, local and seasonal produce from farmers’ markets increased the interest when there was at least 20% price saving. Also, nutritional labelling and access to healthier ready-to-go foods increased the intake of fruit and vegetable by twofold to fourfold in school children when the price dropped by 50%, as well as a reduced price by 50% of low-fat snack increased the sales by 93% (Ziso, Chun and Puglisi, 2022). In addition, community-based nutrition lessons and interactive cooking such as blending new vegetables into juices showed a positive interest in children consequently improving their diets (Ziso, Chun and Puglisi, 2022). However, a potential limitation to these findings could be due to small sample size, self-reporting of data and participants not fully representing low-income status (Ziso, Chun and Puglisi, 2022), as well as the limitation to a multilevel approach may result in impossibility of identifying which components of intervention led to changes (Vrijheid et al., 2020). 
Another intervention which holds promise for the prevention of childhood obesity may be related to public health policies through shaping the environment in which children grow (Taillie et al., 2020; Petimar et al., 2021; Song et al., 2021; Heerman et al., 2024). A narrative review of scientific evidence for variety of policy interventions is explained by Heerman et al. (2024) which provides information about initiatives such as taxation on sugary drinks, labelling policies and marketing to children or setting nutritional standards for schools and public institutions. Moreover, clearer nutritional information may help families make healthier food choices and there is some evidence suggesting that front package labelling with colour-coded labels have shown healthier food and beverages choices (Taillie et al., 2020; Song et al., 2021; Heerman et al., 2024). A study by Taillie et al. (2020) showed that purchases of ‘high in’ beverages decreased after the package labelling law was implemented in Chile and show a reduction of 28% in high- income and 23% in low- income families. Nevertheless, whether package labelling is associated with child weight outcomes is limited and more research is needed (Heerman et al., 2024). Additionally, UK, Canada and USA require chain restaurants and other retail food settings to clearly present calories on their menus (Heerman et al., 2024). Even though a study evaluating 104 fast food restaurants concluded a small reduction of 82 calories per transaction (Petimar et al., 2021), there is limited evidence that menu labelling changes child and adolescents' food choices (Heerman et al., 2024). Moreover, as of 2023 there are 103 countries who implemented taxation on sugary drinks and some research suggests that such taxes showed reduction in consumption (Heerman et al., 2024). Additionally, a study by Gračner, Marquez-Padilla and Hernandez-Cortes (2022) showed a small relative decrease of 3% in prevalence of overweight and obesity in girls when a 10% increase in sugar-sweetened beverages was implemented in Mexico. Importantly, it is worth to mention that while such policies have shown some promise, they may often face opposition from powerful industries who may argue that such regulations are being regressive, infringe on consumer choice or hurt businesses (Heerman et al., 2024). 
Despite the widespread recognition of childhood obesity as a public health crisis, many preventative efforts face challenges and criticisms (Smith, Fu and Kobayashi, 2020). Moreover, many interventions focus heavily on personal responsibility for obesity creating obesity stigma in children and their families, reinforcing feelings of guilt and failure (Westbury et al., 2023). Therefore, it is important for addressing the root causes of the issue through a combined effort from policies, community interventions and environmental changes to create lasting and equitable solutions (Westbury et al., 2023). Additionally, current interventions often do not address socioeconomic disparities effectively making lower-income families face obstacles to accessing healthy food and recreational activities (Iguacel et al., 2021). A study by Iguacel et al. (2021) explains that to overcome the problem, there needs to be more policy initiatives focusing on affordability and accessibility of healthy lifestyle options in most vulnerable groups. Furthermore, the sustainability of interventions could lead to inconsistent or incomplete outcomes as many public health programs lack sustained long- term planning or funding and therefore approaches should consider cultural, social, economic and environmental factors which must be adaptable to diverse populations (Motevalli et al., 2021). 
To conclude, childhood obesity is a complex and multifactorial condition which requires a multi-dimensional approach for prevention and treatment. With existing strategies such as school-based interventions, educational programs, community efforts or policy measures, not enough have been succeeded as the spread of obesity in children is ongoing. Interventions often focus on individual responsibility, therefore there is a need for a shift toward more comprehensive, systemic approach such as addressing socioeconomic disparities and food environments as well as providing long-term and sustainable solutions for all income families and communities. 
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