Modelling the effect of food and smoking policies on the unequal distribution of the burden of coronary heart disease: IMPACT models.

[bookmark: _GoBack]Our work at the Department of Public Health and Policy (University of Liverpool) is driven by policy questions focused on what can be done to reduce social inequalities in health and their social determinants by elucidating and evaluating pathways on the social production of disease, policies and preventive interventions.
Although heart attack death rates will continue their decline, this will happen more slowly in socially disadvantage groups.(1)(2) That represents an important and urgent target for prevention policies. The evidence base suggest that in order to prevent heart disease deaths, and reduce inequalities, interventions aiming to improve diet and lifestyle across the entire population tended to be more effective and equitable than those interventions favouring individual behaviour change.
Therefore, we have developed a suite of models, IMPACT Food, NCD  and SEC models, to explore several diet and smoking policies effectiveness to reduce the unequal burden of CHD mortality. A key feature in our models is that we design them using a well-known and  accepted framework for the social production of disease, The Diderichsen-Evans-Whitehead model that describes pathways to generate health inequalities taking into account differential social exposure to disease determinants, differential vulnerability and differential outcomes.(3) 
 Our findings suggest that the potential reductions in the burden and equity gains are huge. For example, a regulatory policy to eliminate trans-fatty acids from processed foods in England would be cost-saving and equitable policy option to reduce the unequal social distribution of the burden.(4)  A total ban on trans fatty acids in processed foods might prevent or postpone about 7200 deaths (2.6%) from coronary heart disease from 2015-20 and reduce inequality in mortality from coronary heart disease by about 3000 deaths (15%). Policies to improve labelling or simply remove trans fatty acids from restaurants/fast food could save between 1800 (0.7%) and 3500 (1.3%) deaths from coronary heart disease and reduce inequalities by 600 (3%) to 1500 (7%) deaths, thus making them at best half as effective. A total ban would have the greatest net cost savings of about £265m (€361m, $415m) excluding reformulation costs, or £64m if substantial reformulation costs are incurred outside the normal cycle. Similarly mandatory policies to reduce salt content in food was the most equitable and powerful strategy in our analyses(5)(6). Furthermore, increasing the intensity of current tobacco policies will have a substantial impact in smoking prevalence and to reduce mortality, particularly amongst the most deprived groups.(7)
Structural policies seem also to be better to reduce both the overall burden and its unequal social distribution when compared directly with high risk, targeted strategies. But the answer is not simple. Using a micro-simulation model we explore the comparative effectiveness in reducing the unequal burden of cardiovascular disease of structural dietary and smoking policies with universal cardiovascular screening strategy, similar to the intervention currently implemented in the UK.(8) Universal screening may prevent or postpone approximately 19 000 cases and 3000 deaths, while concentrating screening in the most deprived groups could prevent 17 000 cases and 2000 deaths. In contrast, population-wide intervention 67 000 cases and 8000 deaths, and the combination of the population-wide intervention and concentrated screening 82 000 cases and 9000 deaths.  Thus, the most equitable strategy would be the combination of the population-wide intervention and concentrated screening, followed by concentrated screening alone and the population-wide intervention. Universal screening had the least apparent impact on socioeconomic inequalities in health. 
In conclusion, our studies show that “Upstream”, structural policies and interventions aiming to benefit the entire population, could have the greatest potential to reduce deaths, reduce social inequalities and generate net savings, to reduce pressure on an already stressed healthcare system.
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