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Introduction: We are researchers at the University of Oxford who study the relationship between what we eat and its effect on public health and the environment. We assess drivers and patterns in population health nutrition, develop and evaluate diet-related health interventions, and use this research to help shape public policymaking. Here, we focus on evidence produced by researchers at the University of Oxford and in other closely related academic literature.
Summary:
· Ample evidence demonstrates the role of less healthy diets as the major determinant of overweight and obesity, and diet-related health inequalities, in the UK.
· Less healthy diets and excess weight are associated with numerous other non-communicable diseases that have substantial related treatment costs; overweight and obesity are associated with around 12% of all adult healthcare expenditure in the UK.
· There are several systems to classify foods based on the presumed levels of processing. The Nova system originally defined “ultra-processed foods” and is the most widely adopted.
· Some countries have based policy recommendations on ultra-processed foods, but these countries have much lower levels of consumption of UPF than the UK. In the UK, the “high fat, salt and sugar” classification or nutrient profiling model is usually used for public health policy. 
· Healthier diets tend to be more expensive than less healthy diets, and this could be a barrier to improving diet-related health inequalities.
· The UK food system is dominated by multinational food and drinks companies, and 7 of the 10 largest food manufacturers generate at least two-thirds of their sales from foods that are high in fat, sugar and salt. 
· Implementing and evaluating a range of integrated, coherent, and synergistic policies is required to achieve a food system in which healthy foods are accessible to all.
· Mandatory regulation, rather than voluntary or industry-led action, tends to be more effective.
· When designing and implementing these policies, government should assess and mitigate (i) the potential for conflicts of interest through industry involvement in policy development, and (ii) the risk of compensatory actions by the food industry, as these could undermine the intended effect of the regulation.

1. Key trends in food, diet and obesity, and the evidential base for identifying these trends.
In the UK, we are fortunate to have detailed information on food consumption, nutrient intake and nutritional status (including height and body weight) regularly collected through the National Diet and Nutrition Survey. This continuous cross-sectional survey has been used to collect information in a nationally representative sample since 2008, thereby providing key information on trends in dietary intakes and measures of adiposity in the UK population.1 Recent analysis of the National Diet and Nutrition Survey published by the Food Foundation shows that the majority of adults and children in the UK are not currently meeting the dietary requirements for a nutritious diet, and there are substantial dietary inequalities: the most deprived fifth of adults consume less fruit and veg (37% less), oily fish (54% less) and dietary fibre (17% less) than the least deprived fifth.2 A secondary analysis of multiple observation studies in the UK found that only 0.078% of the National Diet and Nutrition Survey sample adhered to all nine national dietary recommendations outlined in the Eatwell Guide.3,4
2. The primary drivers of obesity both amongst the general population and amongst distinct population and demographic groups.
Randomised controlled trials indicate that higher sugary beverage consumption in children and adolescents leads to greater weight gain and increased body mass index, and that consuming a higher proportion of sugar in the diet increases energy intake in adults.5 Evidence published by Nuffield Department of Primary Care Health Sciences (NDPCHS) researchers has shown that diets that are high in chocolate, confectionery, butter, refined bread, table sugar and preserves, and low in fresh fruit, vegetables, and wholegrain foods, are associated with a higher risk of cardiovascular disease and all-cause mortality, in part through a link to excess weight.6 
Evidence also shows that the food and drinks industry uses a range of strategies to shape the food system at every level of the supply chain, from ingredients (and their nutritional quality), processing, distribution, price, pack size, promotions, and advertising. Consequently, these strategies influence food consumption. For example, research shows that food marketing is associated with increased intake, choice, preference and purchase requests in children and adolescents.7 In the UK, more money is spent on advertising less healthy than healthy foods: in 2022 a third (33%) of food and soft drink advertising spending went towards confectionery, snacks, desserts and soft drinks, compared to just 1% for fruit and vegetables.2
3. The impacts of obesity on health, including on children and adolescent health outcomes.
Evidence shows that obesity is associated with several causes of death.8,9 It is also a well-established risk factor for various health conditions, including type 2 diabetes10 and several types of cancer.11,12 In a cohort study of British adults, the effects of a poor diet on risk of developing type 2 diabetes were especially pronounced in younger people and those living with obesity.13 In the UK, it has been estimated that around 6.3% of all cancer cases were caused by overweight and obesity.14 In addition to affecting health, overweight and obesity are associated with higher healthcare costs.  Based on a very large study conducted in middle-aged UK women, it was estimated that excess weight accounted for an estimated 11% (or £229 million) of primary care consultation costs, and approximately 20% (£384 million) of prescription medication costs in all women aged between 55-79 years in England.15 Further, a systematic review of individual participant data studies found that overweight and obesity are associated with around 12% of all adult healthcare expenditure in the UK,16 and analysis of cohort study data found that £662 million (14·6%) of the estimated £4·5 billion of total annual hospital costs has been attributed to excess weight (BMI ≥25 kg/m²).17
5. The definition of a) ultra-processed food (UPF) and b) foods high in fat, sugar and salt (HFSS) and their usefulness as terminologies for describing and assessing such products.
There are several systems that attempt to classify foods based on the presumed levels of processing, rather than their nutritional composition; and the criteria used to classify the foods based on processing varies widely between systems.18 The Nova system is the most widely adopted and is the origin of the term “ultra-processed food” (UPF).19 Ultra-processed foods are generally defined as industrially manufactured products made up of several ingredients (formulations) including sugar, oils, fat, and salt (often in higher amounts than in processed foods) and food substances that are rarely used in culinary preparations.20 There are questions regarding whether UPFs are being classified based on formulation (i.e. the product recipe) or processing (e.g. using equipment and energy to transform an agricultural product into a finished food item).21 In the UK, foods and drinks that are high in fat, sugar, and salt (HFSS) are classified according to their UK Nutrient Profiling Model (NPM) score,22 though the NPM model adopts a broader view of the ‘healthiness’ of an individual food than just these nutrients of concern. The UK NPM scores foods based on the levels of energy, saturated fat, total sugars and sodium present in a food.22 This score is then subtracted from a score derived from the levels of fruit, vegetable and nuts, fibre, and protein present. Foods scoring more than 3 points, and drinks scoring more than 0 points are classified as “less healthy”.22 
The UPF and HFSS classifications overlap for some foods (notably non-core/discretionary foods e.g., cake, confectionery), but there are considerable differences. For example, some foods such as grain-based products that are categorised as UPF would be categorised more favourably by the UK NPM,23 and some foods that would be classified as HFSS would not be classified as UPFs. Some foods in the UK have been specifically reformulated to meet the NPM, yet would still be classified as UPF. 
In the UK, more than half of all energy intake comes from UPFs,24 and this includes some foods which have been traditionally considered as part of a healthy diet e.g., bread and breakfast cereals.25 This is in contrast to countries like Brazil, where only around 20% of total energy intake is from UPFs and the majority of the UPFs consumed are discretionary food items (e.g. fast food dishes, cookies).26 If a large proportion of the available foods are classified as UPF it may be difficult for some subgroups of the population to access this definition of a ‘healthy’ diet.  
NPMs are algorithms used to score or rank foods based on their nutritional composition for the purposes of health promotion and/or disease prevention.22 The UK NPM that defines HFSS is already used to support existing policies (e.g. the TV advertising policy, the promotion and placement policy). The choice of what specific NPM is used to underpin regulations is important as models vary in their strictness (how many foods pass/fail the model) and in the types of foods that pass the model,27 and an NPM model can be made stricter if needed to include more foods. Diets containing greater consumption of foods that are evaluated favourably by NPMs are associated with better health outcomes.28 
It is our view that basing recommendations on UPFs in a country like Brazil may be reasonable, this might not be the case in the UK, where foods in the UPF category are broad and varied. Currently, HFSS may provide a more suitable basis for public health recommendations in the UK, while also capturing UPF items that would be deemed as discretionary items in the UK dietary guidelines.
6. How consumers can recognise UPF and HFSS foods, including the role of labelling, packaging and advertising
In the 2020 obesity strategy29 the government discussed two labelling-related initiatives; calorie labelling on menus (implemented in 202230) and a consultation on traffic light labelling (closed in late 202031). Labelling may improve diets through two mechanisms: allowing consumers to make informed, “healthier” dietary choices, and encouraging manufacturers to reformulate foods so that products have a more favourable nutritional profile. The former is considered a “high agency” approach requiring greater degrees of engagement and action in order for the individual to benefit whereas the latter is considered a “low agency” intervention.  High agency interventions tend to be less equitable and effective than low agency interventions.32 
Findings from a review of 28 studies showed that nutritional labelling comprising energy information on menus may reduce energy purchased in restaurants.33 However, the body of evidence was small and of low-quality, and further high-quality research is needed to draw conclusions about their potential impact in grocery stores and vending machines, and to assess potential moderators (e.g., socioeconomic status).33 Menu labelling has been associated with serving items with less fat and salt in a study of 100 most popular UK chain restaurants,34,35 suggesting that menu labelling could encourage reformulation. 
The implementation of the calorie menu labelling policy is a positive step, but further action is required,36 particularly as reformulation strategies alone may not be the most effective way to develop longer term, sustainable changes that cultivate a healthier commercial food system.37 This could include consideration of labelling systems that go beyond a single nutrient and use colours to convey the nutritional quality of a food, such as the traffic light labelling or the Nutri-score systems.38
More generally, it is our view that policies to support a healthier diet and prevent obesity will need to go further than merely empowering individuals to make informed choices, and instead work towards a system overhaul. A food system that prioritises making healthy, sustainable foods accessible to all could be achieved by implementing range of integrated, coherent, and synergistic policies (e.g. that regulate a suite of food and drinks companies’ activities across the food system).37 
7. The cost and availability of a) UPF and b) HFSS foods and their impact on health outcomes. 
Food prices are an important factor affecting food choices. There is evidence from both real-world and simulated studies of the effectiveness of price increases of unhealthy foods and/or price decreases for healthier foods to change food purchasing. Healthier diets tend to be more expensive than less healthy diets. In 2016, we found that there was no significant difference in the cost of the current, average diet and a diet that meets the UK dietary recommendations.39 However, more recent analyses suggests this is no longer the case.40 Based on data collected in May 2022 for 18,441 food items, we found the cost of the population average diet is £6.82 per person, per day, whereas the cost of achieving a healthy diet (the Eatwell Guide diet3) is £7.48 per person, per day.40
In 2020 the government said it intended to remove volume-based price promotions on HFSS foods. This policy has been delayed multiple times and is now expected to come into effect in October 2025.41 Evidence from an online experiment found that when price promotions are removed from HFSS foods, the energy content of chosen foods reduces by approximately 10%: mean energy in food selected without promotions was 5,156 kcal per basket, compared to 5536 kcal with promotions, a difference of −552kcal (95%CIs: −866, −238).42 The same study reported that 55.5% of participants expressed some degree of support for the legislation.42 
8. The role of the food and drink industry in driving food and diet trends and on the policymaking process. 
The UK food system is dominated by multinational food and beverage companies. Of the 10 largest food manufacturers in the UK (Coca-Cola, Danone, Ferrero, Kellogg’s, Kraft-Heinz, Mars, Mondelez, Nestle, PepsiCo and Unilever), seven of them saw at least two-thirds of their sales come from HFSS foods.43 These companies’ revenue generation is mainly reliant on selling foods that contribute to dietary ill health and are not included in the government’s Eatwell Guide.3  
A rise in corporate social responsibility commitments has seen many companies pledge to reduce the sugar, fat and salt content of their products and not advertise unhealthy foods to children, for example. However, in 2022, seven of the ten largest food manufacturers spent £50m on advertising just four food categories – biscuits, chocolate, crisps and ice cream – representing 91% of total advertising spend for these categories.43  
In general, problematic outcomes arise when individuals or organisations have conflicts of interests with work they are supposedly undertaking independently.44  There are well documented tactics used by some members of the commercial food and drinks industry to influence research outcomes and related public health policy.45 Though the food industry must contribute towards efforts to improve the healthiness of the food system, it is important to ensure that potential conflicts of interests between such efforts and commercial gain are mitigated.46
10.  The effectiveness of Government planning and policymaking processes in relation to food and drink policy and tackling obesity. 
With some notable policy exceptions (e.g., the UK Soft Drinks Industry Levy), government obesity strategies have lacked effective implementation and evaluation over the last 30 years, in turn limiting opportunity to learn or develop new policy ideas.47 Failing to design evidence-informed health policies capable of sustaining changes has been attributed to incentive structures for politicians that support setting ambitious policy goals without the effective policies needed to achieve them, and conflicting political ideologies and interests.48 Involving citizens in policymaking (e.g., through surveys, citizen assemblies, focus groups) could help ensure their interests are prioritised and in turn, achieve more effective public health policies.48 Reinforcing this by introducing legally binding systems for reporting policy progress is also proposed as a way of keeping progress on track.48
11.  The impact of recent policy tools and legislative measures intended to prevent obesity. 
To date, the Government has taken two approaches to improving the nutritional quality of the food supply by working with the food industry. The first is to set voluntary reformulation targets – the most recent iteration of these are for calories, sugar and salt.49 The second is to set mandatory policy, for example in the form of the Soft Drink Industry Levy,50 which aims to encourage manufacturers to reduce the sugar content of their soft drinks in order to avoid paying a higher rate of tax. 
We have seen much greater reductions in the sugar content of soft drinks compared to the food groups covered by the sugar reduction targets; the sugar content of soft drinks fell by 30% between 2015 and 2018,51,52 compared to just 5% for foods over the same time period,53 a long way off the 20% target. Progress towards the latest salt reduction targets has largely stalled,54 with the population’s salt intake beginning to rise again.55 The effectiveness of mandatory rather than voluntary, or industry-led action corresponds with evidence elsewhere – for example, for food industry advertising regulation.56
12.  Policy tools that could prove effective in preventing obesity amongst the general population, including those focussed on the role of the food and drink industry in tackling obesity.
Evidence clearly shows the food and drinks industry significantly influences what we eat, and that this influence tends to undermine healthy diets.57 Accordingly, implementing policies to incentivise the production and sale of healthier foods could help address diet-related ill-health. Various existing reports and publications propose an array of potential policy options e.g., obesity strategy,29 the National Food Strategy.58 
There is currently a lack of transparency when it comes to what actions the food industry is taking to improve the healthiness of their products and practices. For example, companies do not have to report their progress towards the voluntary reformulation targets, the proportion of their sales that are derived from healthy foods, or the amount that they spend on advertising. Research to assess the overall healthiness of a company’s product portfolio has shown this type of monitoring can track companies’ progress over time, and the transparency enables benchmarking.59,60 If company and brand metrics such as these were mandatorily reported on an annual basis, then it would allow policymakers, researchers and the public to better scrutinise their progress, hold them to account, and encourage them to take more responsibility for improving the nutritional quality of the foods that they produce. 
Policies and regulation implemented in the food system can have unanticipated consequences depending on how stakeholders respond.46 For example, banning TV food advertising may lead to compensatory increases in promotion via other, less regulated platforms or for foods outside of those defined in the restrictions.61 Understanding and regulating food and drinks industry activities as an integrated whole, rather than as individual components (such as advertising alone), has the potential to be more effective.62 
When designing and implementing policy, it is our view that government should review the potential for any compensatory actions by the food and drinks industry that could undermine the intended effect of the policy, and adapt accordingly. Similar recommendations have been made in response to other policy consultations.63 For example, in qualitative research about the UK Soft Drinks Industry Levy, 64 and about the proposed UK TV and online food advertising regulations,61 it was demonstrated that the food and drinks industry responses could be pre-empted – in part based on each company’s characteristics and context – and used to design regulations that maximise the potential for health-promoting adaptation and minimise the potential for undermining adaptations. In practice, this is likely to include ensuring that regulations cover a sufficiently wide range of food products and activities to encourage meaningful change.61 
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