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Introduction

Nowadays, there is a growing advocacy to reduce meat consumption in Western countries for both environmental and health reasons. Livestock farming, especially the beef sector, causes higher greenhouse gas emissions than other agricultural activities, and cutting red meat in the diet is thus one possible way to reduce the environmental impact of the food system [START_REF] Springmann | Analysis and valuation of the health and climate change cobenefits of dietary change[END_REF]. High consumption of red meat and processed meat is also suspected to increase the prevalence of overweight and obesity, as well as the risk of type 2 diabetes, stroke, colorectal cancer, and allcause mortality [START_REF] Boutron-Ruault | Vegetarian and Plant-Based Diets in Health and Disease Prevention[END_REF]. Overall, lowering animal protein intakes and favoring plant protein in human diets appears to be crucial for a global sustainable food system. Today, national dietary guidelines are already starting to include recommendations for upper levels of meat intake. In France for example, the recommended maximum intake of red meat is 500g per week and that of processed meat is 25g per day [START_REF]Actualisation des repères du PNNS: révision des repères de consommation alimentaire : avis de l'ANSES, rapport d'expertise collective[END_REF]. Recent studies also suggest that meatless diets are beneficial to health, reduce the body mass index (BMI), food-related noncommunicable diseases, and overall mortality [START_REF] Le | Beyond Meatless, the Health Effects of Vegan Diets: Findings from the Adventist Cohorts[END_REF]. Nevertheless, in Western countries, meat remains an important source of dietary protein and of indispensable nutrients including vitamin B12, zinc and iron, and it is therefore important to consider the impact that reducing meat consumption could have on the quality of diets of different populations. Specifically, we found no study that investigated how socioeconomic status (SES) affects the relationship between meat reduction in diet and nutritional outcomes.

In this study, we consider three classical dimensions of individual and household SES, each dimension being analyzed in specific regressions: household income, individual occupation, and individual education attainment [START_REF] Krieger | Measuring social class in US public health research: concepts, methodologies, and guidelines[END_REF]. In the existing literature, associations between SES indicators and dietary quality have been identified. Indeed, individuals with lower SES tend to gain weight disproportionally [START_REF] Levasseur | Can social programs break the vicious cycle between poverty and obesity? Evidence from urban Mexico[END_REF]. In addition to being associated with high obesity prevalence, low SES is known to be related to increased risk of disease and higher mortality [START_REF] Stringhini | Socioeconomic status and the 25 × 25 risk factors as determinants of premature mortality: a multicohort study and meta-analysis of 1•7 million men and women[END_REF]. Low-SES populations also tend to have diets of lower quality [START_REF] Levasseur | Can social programs break the vicious cycle between poverty and obesity? Evidence from urban Mexico[END_REF]. While there is a lack of longitudinal studies linking dietary quality to health outcomes, dietary quality has been identified as a factor that could influence weight gain [START_REF] Drewnowski | Dietary Energy Density and Body Weight: Is There a Relationship?[END_REF][START_REF] Asghari | A systematic review of diet quality indices in relation to obesity[END_REF]. In this context, consequences of meat reduction on overall dietary quality should be carefully considered. Because of constraints due to a lower budget or a smaller choice of healthy foods, low-SES populations might be more likely than high-SES to replace meat with fat and carbohydrates, since many alternative sources of protein (including fish, dairy products, and plant proteins) are more expensive or less convenient (legumes) than high-fat and high-sugar foods. Replacing animal protein with plant protein favors the nutritional adequacy of the diet when the plant protein comes from foods of high nutritional value such as whole grains, nuts, seeds, legumes, and vegetables [START_REF] Salomé | Plant-Protein Diversity Is Critical to Ensuring the Nutritional Adequacy of Diets When Replacing Animal With Plant Protein: Observed and Modeled Diets of French Adults (INCA3)[END_REF]. In contrast, diets rich in affordable "unhealthy" plant foods (fruit juices, sweetened beverages, refined grains, fried potatoes, sweets and desserts) are associated with increased risk of weight gain, type 2 diabetes, and coronary disease over time [START_REF] Satija | Changes in intake of plant-based diets and weight change: results from 3 prospective cohort studies[END_REF][START_REF] Satija | Healthful and Unhealthful Plant-Based Diets and the Risk of Coronary Heart Disease in U.S. Adults[END_REF][START_REF] Satija | Plant-Based Dietary Patterns and Incidence of Type 2 Diabetes in US Men and Women: Results from Three Prospective Cohort Studies[END_REF]. Finally, a reduction in protein intake could also prompt individuals to increase their caloric intake via a physiological response referenced as the protein leverage hypothesis [START_REF] Gosby | Protein leverage and energy intake[END_REF]. Together with the loss of nutritional quality, these behaviors might further increase the risk of diet-related disease for low-SES population as a consequence of meat reduction. To avoid such risk, there is a need to better understand the nutritional effects of reducing meat consumption for different SES groups.

In the present study, we focused on the correlation between BMI, meat consumption and SES in a representative sample of the French adult population using data from the third wave of the French National Individual Survey on Food Consumption (INCA3) conducted in 2014-2015 [START_REF] Dubuisson | The Third French Individual and National Food Consumption (INCA3) Survey 2014-2015: method, design and participation rate in the framework of a European harmonization process[END_REF]. This cross-sectional survey collected data on dietary consumption, anthropometric measurements (weight and height) and data concerning SES indicators such as income, occupational status, and education. Using these data, we evaluated if these particular SES characteristics modify the association between meat consumption and BMI. We also investigated the possible influence of gender, age, and living area regarding the role of SES in the meat-BMI relationship. Finally, we investigated if the interaction between meat consumption and SES is associated with the consumption of food groups other than meat. Note that our aim is not to estimate a causal effect but rather to provide first insights on SES-based heterogeneity in the association between meat consumption and BMI. Indeed, potential endogeneity in the SES-BMI relationship (i.e., due to reverse causality problems and/or the omission of determinants of BMI that affect SES) might bias the estimates, understating or overstating certain results.

Methods

Data and sample

INCA3 is the most recent nationally representative cross-sectional individual survey conducted by the French National Agency for Food, Environment and Occupational Health & Safety (ANSES). It includes data on 3,157 adults aged 18 to 79 and 2,698 children aged 0 to 17 [START_REF] Dubuisson | The Third French Individual and National Food Consumption (INCA3) Survey 2014-2015: method, design and participation rate in the framework of a European harmonization process[END_REF]. This survey is particularly appropriate for our research question insofar as INCA3 has the advantage of providing detailed individual information on reported food and beverage consumption, economic and sociodemographic characteristics, and objective anthropometric measurements (height and weight) made using scales and stadiometers. As recommended by the survey administration, our statistical analyses are balanced using the weights provided in the INCA3 database to make the results representative of the French population.

We restricted our sample to non-pregnant and non-lactating adult individuals and excluded adults over (or equal to) the age of 65. Hence, all our analyses are representative of the French adult population aged from 18 to 64. This restricted sample includes about 1,300 individuals.

Model and variables

To investigate potential differences in the association between meat consumption and adult BMI according to the level of SES, we performed multivariate regressions using an ordinary least square (OLS) estimator. Specifically, we regressed the following OLS statistical model:

𝑌 𝑖 = 𝛽 0 + 𝛽 1 𝑆𝐸𝑆 𝑖 𝑗 + 𝛽 2 𝑀𝑒𝑎𝑡 𝑖 + 𝛽 3 𝑆𝐸𝑆 𝑖 𝑗 * 𝑀𝑒𝑎𝑡 𝑖 + 𝛽 4 𝑋 𝑖 + 𝜀 𝑖 (Eq. 1)
The dependent variable 𝑌 𝑖 refers to the body mass indicator of an individual i, measured by the BMI. BMI is calculated by dividing the weight (in kg) by the square of height (in meters). In alternative estimations, we also use a binary dependent variable that takes the value 1 if an individual is classified as overweight or obese (i.e., a BMI higher than 25 kg/m²), 0 otherwise.

In the set of independent variables, we distinguish between the explanatory variables of interest In order to explore the association between BMI and meat consumption according to SES, we also introduced an interaction term between the two factors of interest (𝑆𝐸𝑆 𝑖 𝑗 * 𝑀𝑒𝑎𝑡 𝑖 ). Thanks to this inclusion, 𝛽 1 estimates the association between SES and BMI, when meat consumption is equal to 0. In other words, this fitted parameter measures the extent to which SES influences BMI in individuals who consume no meat. 𝛽 2 estimates the association between meat consumption and BMI, when the SES indicator is equal to 0 (i.e., for the reference group j=0, which is low income, no educational qualification, or low occupation index). 𝛽 3 is the fitted trend of the association between meat consumption and each category j of SES (excluding the reference group). Then, 𝛽 0 is the constant (i.e., the BMI fitted value considering that all independent variables are equal to 0), 𝜀 𝑖 is fitted residuals (i.e., unexplained variations in the BMI), and 𝛽 4 refers to the fitted parameters of the control variables 𝑋 𝑖 .

In the set of control variables, 𝑋 𝑖 , we included the main determinants of BMI excluding caloric intakes. Concretely, we controlled for demographic factors such as age group (18-44, or 45-64), sex, and household size (number of children and adults), as well as for environmental factors such as the degree of urbanicity of the living area (rural, small city, medium size city, large city, and the Paris agglomeration) and the region of residence. We also controlled for individual habits including daily smoking (a binary-response variable), an alcohol consumption score varying from 0 to 90 (which is the sum of days/month when an individual consumes wine, days/month when an individual consumes beer, and days/month when an individual consumes cider), and the levels (low, medium, or high) of physical activity (e.g. sport) and sedentary activity (e.g. time spent sitting in front of screens) directly calculated by the INCA administration using average daily time allocated to both types of activity. Finally, we systematically controlled for possible under-and over-reporting using the Goldberg/Black method provided by the INCA3 survey administration. Table 1 lists sample means for each independent variable (except for region dummies to limit the table size).

In addition to running Eq. 1 for the whole sample, we also investigated the potential presence of heterogeneous effects according to gender, age group and living area. Hence, we also regressed Eq. 1 focusing on a specific subsample (male vs. female, aged 18-44 vs. aged 45-64, and rural vs. urban). We tested the sensitivity of our results by replicating Eq. 1 but excluding from the sample individuals who potentially over-or under-reported consumption information (based on Black's adjustments). Finally, to better understand consumption pathways that transit from meat consumption to individual BMI, we executed another OLS model that regresses several food and beverage consumption items on meat consumption and covariates, as follows.

𝐹 𝑖 𝑡 = 𝛽′ 0 + 𝛽′ 1 𝑆𝐸𝑆 𝑖 𝑗 + 𝛽′ 2 𝑀𝑒𝑎𝑡 𝑖 + 𝛽′ 3 𝑆𝐸𝑆 𝑖 𝑗 * 𝑀𝑒𝑎𝑡 𝑖 + 𝛽′ 4 𝑋 𝑖 + 𝜀′ 𝑖 (Eq. 2)
In Eq. 2, the right side of the equation (independent variables) is fundamentally the same as Eq.

1, but the dependent variable is now 𝐹 𝑖 𝑡 , i.e., the consumption of an item t for an individual i, measured in days/month (initially estimated from a retrospective period of 12 months before the survey). We ran analyses for each food and beverage item available in INCA3 but here we report only those items whose consumption is inversely associated with meat consumption in at least one SES group (i.e., high-fat and high-sugar products, energy dense protein food such as dairy products and alternative sources of proteins). We made the decision to not report results on the consumption of other items (e.g., fish, carbohydrates, fruit and vegetables, or eggs) insofar as their association with the frequency of meat consumption was not significantly different across SES groups, and thus less interesting given the topic of the study. 

Results

BMI and raw associations with SES

For each monthly household income group (low, middle, and high), Figure 1 displays the distributions of our main variables of interest, i.e., consumption of meat and adult BMI.

Although the two variables are normally distributed, we detected income-based specificities. In terms of meat consumption, low-income households tended to report lower frequencies than middle-and high-income households, with a peak around 18 days/month for the former versus a peak around 21 days/month for the latter. The sample means reported in Table 1 are consistent with these values. In terms of BMI, Figure 1 suggests that, while underweight and normalweight individuals are proportionally more represented among low-income households (BMI<25kg/m²), obese individuals are proportionally less represented among high-income households (BMI>30kg/m²). As suggested by the international literature, even if moderate excess weight seems to characterize richer individuals, the latter are also more frequently conscious than others about related comorbidities associated with extreme bodyweight, and thus are more likely to avoid extreme weight gain [START_REF] Bonnefond | Social class and body weight among Chinese urban adults: The role of the middle classes in the nutrition transition[END_REF][START_REF] Levasseur | Causal effects of socioeconomic status on central adiposity risks: Evidence using panel data from urban Mexico[END_REF]. Actually, average adult BMI is lower among high-income households than among poorer households (Table 1). As expected, we found apparent raw associations between meat consumption, SES, and adult BMI. As shown in Figure 2-a, middle and high income individuals consume meat 2.3 0.75 -+ days/month more than low income households on average. Figure 2-a also shows that, while obese individuals tended to report a lower monthly meat consumption than underweight/normal-weight individuals) when the household income was low (1 day/month less), the reverse was the case when the household income was high (the thinnest individuals reported 2.4 days/month less in meat consumption compared to obese individuals). Likewise, 

Multivariate regressions

Table 2 shows OLS regressions based on Eq. 1 when household income groups are considered as an indicator of SES. Columns 1 reports regressions for the whole adult sample (excluding pregnant and lactating women, children and the elderly) based on the classification of household income in three groups (i.e., low vs. medium vs. high). Then, to better explore the influence of poverty in the association between meat consumption and BMI (low vs. medium/high), we run an alternative model in Column 2 based on an income classification in two groups (low vs. In Table 2, the fitted coefficients of interest (𝛽 1 , 𝛽 2 and 𝛽 3 ) are reported above the dashed line.

In Column 1 (based on the specification of household income in three groups), 𝛽 1 in Column 1

shows that among individuals who consume no meat, the BMI is significantly lower (3.1 kg/m²) among individuals belonging to the high-income group (>3 850 €/month) compared to that among individuals belonging to the low-income group (<1 750 €/month); no significant difference being observed between low and medium income groups. In addition, the interaction terms in Column 1 (𝛽 3 ) indicate that among high-income households, one extra day of meat consumption is associated with a significantly higher individual BMI, 0.09 kg/m² on average, compared to low-income households.

In Column 2 (based on the specification of income in two groups), 𝛽 3 consistently shows that among low-income households, one day less of meat consumption is associated with significantly higher individual BMI (0.07 kg/m²), compared to among richer individuals (combining medium and high incomes) for whom such a reduction is linked to a 0.04 kg/m² lower BMI (𝛽 2 ). Likewise, in alternative (unreported) estimates using ordinal values of household income as SES indicator (continuous income not being available in the INCA database), we find a positive and significant fitted coefficient for the interaction term 𝛽 3 (0.012±0.006), indicating that higher meat consumption among higher income groups tends to be associated with higher BMI.

When stratified according to gender, age group, and living area (Columns 3 to 8 in Table 2), the difference in the meat-BMI relationship between low and higher incomes (combining medium and high income) is particularly strong in male, younger (aged 18-44) and rural adults (living in villages with fewer than 2 000 inhabitants). These heterogeneous effects may be due to higher variations in meat consumption among men, young generations and rural inhabitants. (based on the whole sample). As shown in Fig. 3-a, the association between meat consumption and BMI tended to vary according to household income and was positive for the richest household (P<0.05), and tended to be inverse for the poorer (0.05<P<0.10). This pattern is consistent with the findings shown in Columns 1 and 2 of Table 2. The fact that the middle income interaction is not significant in column 1 suggests that the high-income group dominates the interaction effect revealed in Column 2. As shown in Figures 3-b and4-c, similar trends were observed when the level of completed education and the occupation classification were used as SES indicators, at least among male rural individuals (fitted coefficients are listed in Tables S1 andS2 in Supplementary Materials). However, only higher SES shows a (inverse) significant association between meat consumption and BMI, while in lower SES, BMI does not appear to be related to meat consumption when expressed as completed education or occupation. In alternative estimations, we replicated the same model as Eq. 1 but replaced the BMI dependent variable by a binary outcome indicator distinguishing overweight/obese status (>25 kg/m²) from non-overweight status (<25kg/m²). Fitted marginal effects of these additional estimates are plotted in Figure 4. We found a positive and significant association between meat consumption and the probability of being classified as overweight in the richest, the most educated and the best positions in the international occupation classification, and that the associations tended (0.05<P<0.10) to be inversed in the group with the lowest income (Figure 4, Table S3). In addition, as a sensitivity check, we also replicated Eq. 1 by restricting the whole sample to likely normal respondents (based on Black's approach). Related fitted coefficients are plotted in Figure S.1 in Supplementary Materials. The results are similar and confirm the robustness of the main estimates. Finally, we tested subsample specific regressions of BMI on meat consumption and covariates for each group of SES (Table S.4 in Supplementary Materials). Results are consistent with our previous interacted models in terms of signs and magnitudes, although they are less significant. We find significant higher BMI for higher levels of meat consumption among the most privileged groups, while among lower SES groups, the association is not significantly different from 0. This secondary analysis suggests that the observed correlation between meat consumption and overweight is overall valid for individuals from privileged settings, but cannot be inferred in under-privileged populations. 

Exploring consumption pathways

Because meat is a marker of dietary patterns that may vary across social groups, our aim was to better understand the varying associations between meat consumption and BMI by further investigating the association between meat and foods/beverages that could be involved in weight control. Specifically, we focused on how meat consumption is correlated with high-fat and high-sugar products (ice cream and sorbet, cookies, salted snacks, chocolate, and soda), energy dense protein food such as dairy products (yogurt and cheese) and alternative sources of protein (soy-based products), for which we found income-based specific differences. In contrast, the consumption of other items (e.g., fish, carbohydrates, fruit and vegetables, or eggs) was positively associated with the frequency of meat consumption independently of the SES (i.e., the association was similar for both low income and higher income groups), and we therefore decided to not report on these items in this article.

As shown in Table 3, adults who do not consume any meat and have a low income (<1,750 €/month) displayed higher ice cream and sorbet consumption (2 days/month higher) and lower consumption of alternative source of proteins such as soy-based food (1.2 days/month lower).

Consistently, among low-income households, lower meat consumption was associated with higher consumption of ice cream and sorbet (+0.8 days/month when meat consumption decreases by 10 days/month). In contrast, among higher income groups (>1,751 €/month), lower meat consumption was associated with lower high-fat and high-sugar food and beverage items, as well as lower consumption of dairy products (cheese). 

Discussion

The main result of this study shows that, while meat consumption is positively associated with BMI in upper SES classes, this relationship tends to be inversed in low SES classes. This difference is especially noticeable when based on household income. The BMI of the poorest who eat meat less often tended to be higher than the BMI of the poorest who eat meat more often, while BMI is lower among the richest individuals who eat meat less often than the BMI of the richest who eat meat more often. Another important finding of our study is that associations between meat consumption and unhealthy food consumptions (measured in frequency) differ depending on the SES status. For high income households, we consistently found that lower meat consumption was associated with lower consumption of unhealthy food items (lower consumption of high-fat and -sugar food and beverage), which may explain why lower meat consumption is negatively associated with BMI and risk of overweight in higher income groups. In contrast, the association between meat consumption and unhealthy food consumptions is much less consistent among lower income households.

To our knowledge, our study is the first to show that SES moderates the relationship between the level of meat consumption and BMI in a nationally representative sample. Although previous cross-sectional and longitudinal studies showed that a higher level of meat consumption was associated with a higher BMI [START_REF] Bonnefond | Social class and body weight among Chinese urban adults: The role of the middle classes in the nutrition transition[END_REF][START_REF] Levasseur | Causal effects of socioeconomic status on central adiposity risks: Evidence using panel data from urban Mexico[END_REF][START_REF] Clément | The income-body-size gradient among Chinese urban adults: A semiparametric analysis[END_REF][START_REF] Spencer | Diet and body mass index in 38 000 EPIC-Oxford meat-eaters, fish-eaters, vegetarians and vegans[END_REF], the influence of SES has rarely been investigated. Moreover, previous experimental studies were also limited because the experiments used the same diet for all participants, making it impossible to assess the impact of dietary socioeconomic context on health outcomes.

So far, our analysis does not elucidate why the association between BMI and frequency of meat consumption varies according to the SES, although we propose that this could be related to differences in the other components of the diet. Indeed, higher SES individuals are more successful at composing healthier diets than low SES individuals. Some studies showed the importance to consider dietary quality to explain the effects of meat reduction on weight changes. For instance, cohort studies have reported that increased consumption of unhealthy plant-based foods was associated with greater weight gain [START_REF] Satija | Changes in intake of plant-based diets and weight change: results from 3 prospective cohort studies[END_REF], while another study of the same pooled cohorts found that weight gain associated with an increased meat consumption was lower in individuals who also reduced the glycemic load of their diets [START_REF] Smith | Changes in intake of protein foods, carbohydrate amount and quality, and long-term weight change: results from 3 prospective cohorts[END_REF]. However, we need to consider the parallels carefully because contrary to these studies reported intakes, our analysis was based on frequencies of consumption, not considering portion sizes. Furthermore, given the cross-sectional nature of our study, we cannot conclude that a reduction in the frequency of meat consumption precedes changes in diet according to SES, and analysis of longitudinal data would be needed in this regard.

In our analysis, we tested the interaction between SES and frequency of meat consumption using three SES markers: monthly income (low vs. medium vs. high, and low vs. medium/high), education level, and occupational status. Interestingly, monthly income was the most strongly associated with BMI levels in interaction with frequency of meat consumption. This is in line with what we know about the higher cost of a healthy diet [START_REF] Drewnowski | Food Choices and Diet Costs: an Economic Analysis[END_REF][START_REF] Vandevijvere | Food cost and adherence to guidelines for healthy diets: evidence from Belgium[END_REF], and suggests that the quality of the diet depends on the budget allocated to food. Unhealthy plant-based foods such as potatoes, candy or highly processed foods are generally cheaper than healthy plant-based foods such as fresh fruit, legumes, and vegetables, or protein sources such as fish and dairy products that can replace meat [START_REF] Vandevijvere | The Cost of Diets According to Their Caloric Share of Ultraprocessed and Minimally Processed Foods in Belgium[END_REF]. In this regard, it is not surprising that individuals with a lower income, and therefore a lower food budget, are more likely to have low quality energy-dense diets when they consume less meat. On the other hand, higher meat intake has been also associated with higher diet cost in the general population. Therefore, studies of food purchase data are needed to clarify the relationship with the overall food budget, the proportion allocated to meat, and the overall quality of the diet.

The less robust findings for educational level and occupational status might be due to the fact that these markers are less directly representative of the individual SESfor instance, the "inactive" subpopulation includes both the unemployed, who tend to have lower than average SES, and the retired, who tend to have a higher than average SES. A multidimensional analysis of socio-economic attributes would allow a finer understanding of the link between SES, meat consumption and the BMI. This research strategy should be explored in further works.

Given the important, and growing, inequalities in our society, special attention needs to be paid to changes that could impact the health of all individuals. Dietary transition towards a more sustainable diet is one such change. While many studies have shown an association between reducing meat consumption and weight loss, our analysis nuances these results by showing that diets where meat is less frequently consumed are associated with a lower BMI only in individuals with a high or middle SES. To an even greater extent, the relationship tended to be inversed for low-income individuals. Based on our results, there is clearly a need to study the long-term health effects of dietary changes in populations with different SES in order to understand whether promoting a reduction in meat consumption could widen disparities in weight status, as well as in broader health outcomes.
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  medium/high). Finally, to investigate potential heterogeneity in the influence of poverty in the meat consumption-BMI relationship, Columns 3 and 4 report gender-specific regressions (male vs. female), Columns 5 and 6 report age-specific regressions (aged 18-44 vs. 45-64) and Columns 7 and 8 report living area-specific regressions (rural vs. urban).Both models shown in Columns 1 and 2 fit relatively well. In Column 1 for instance, the explanatory variables capture 22% of individual variations in the BMI. Moreover, the fitted coefficient of control variables (below the dashed line) have the expected sign in accordance with the health economics literature on the determinants of BMI (e.g.[START_REF] Bonnefond | Social class and body weight among Chinese urban adults: The role of the middle classes in the nutrition transition[END_REF][START_REF] Levasseur | Causal effects of socioeconomic status on central adiposity risks: Evidence using panel data from urban Mexico[END_REF][START_REF] Clément | The income-body-size gradient among Chinese urban adults: A semiparametric analysis[END_REF]. While age, the sedentariness index, and family size are positively associated with BMI, the level of physical activity is inversely associated with BMI.

  Lactating and pregnant women were excluded as well as children (<18 yo) and the elderly (>65 yo). Linearized standard errors are in parentheses. Levels of significance of fitted coefficients: *** p < 0.01, ** p < 0.05, * p < 0.1. Source: INCA-3 (2014-2015).
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 3 Figure 3-a plots the fitted marginal effects (at mean points) from the regression of Column 1
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  (𝑆𝐸𝑆 𝑖 𝑗 and 𝑀𝑒𝑎𝑡 𝑖 ) and the control variables (𝑋 𝑖 ). 𝑀𝑒𝑎𝑡 𝑖 refers to the frequency of consumption

	of meat (including beef, pork, poultry, sheep, offal, sausages, terrines, and other mixtures),
	which is measured in days/month (initially estimated from a retrospective period of 12 months
	before the survey). Hence, meat consumption varies from 0 to 30 days/month. 𝑆𝐸𝑆 𝑖 𝑗 refers to
	the SES of an individual i. Three indicators of SES are considered and separately analyzed in
	specific regression models. The three SES indicators classified in categories j as follows: (i)
	monthly household income based on distribution tercile (j=0: less than 1,750 €/month; j=1:
	middle incomes; j=3: more than 3,850 €/month); (ii) completed education (j=0: no diploma;
	j=1: a technical or professional diploma; j=2: a high school diploma; j=3: higher education
	grades); (iii) occupation groups, based on the international standard classification (j=0: workers
	engaged in occupations requiring manual labor or heavy machinery; j=1: workers engaged in
	skilled or semi-skilled jobs; j=2: professionals and workers engaged in executive,
	administrative or clerical duties; j=3: inactive).

Table 1 : Descriptive statistics across income groups ALL ADULTS (aged 18-64) LOW INCOME (<1750€ per month) MIDDLE INCOME (1751- 3849€ per month) HIGH INCOME (>3850€ per month)

 1 Means and standard errors are weighted using the survey recommendations to guarantee the representativeness of the

		Mean	Std. Err.	Mean	Std. Err.	Mean	Std. Err.	Mean	Std. Err.
	Body mass index (kg/m²)	25.69	0.19	26.01	0.42	26.06	0.28	24.91	0.32
	Household monthly income (euros)	2633.38	65.88	1218.96	26.96	2486.94	19.77	4405.06	60.38
	Meat consumptions (days/month)	20.05	0.36	18.53	0.73	21.23	0.55	20.49	0.59
	Male (binary)	0.50		0.43		0.47		0.60	
	Aged 18-44 (binary)	0.52		0.54		0.51		0.52	
	Aged 45-64 (binary	0.48		0.46		0.49		0.48	
	Daily smoking (binary)	0.26		0.32		0.26		0.20	
	Alcohol consumption index (0-to-90 score)	11.67	0.61	9.76	1.13	11.78	0.99	13.73	0.98
	Medium level of physical activity (binary)	0.49		0.51		0.52		0.44	
	High level of physical activity (binary)	0.15		0.13		0.15		0.16	
	Medium level of sedentariness (binary)	0.41		0.41		0.43		0.39	
	High level of sedentariness (binary)	0.47		0.50		0.42		0.50	
	Lunch at home (binary)	0.54		0.60		0.55		0.45	
	Number of adults per household	2.15	0.04	1.97	0.10	2.18	0.07	2.31	0.07
	Number of children per household	0.76	0.05	0.58	0.09	0.75	0.09	0.96	0.08
	Rural area (binary)	0.27		0.23		0.36		0.22	
	Small city [2000-20000[ inhabt. (binary)	0.17		0.18		0.16		0.18	
	Middle size city [20000-100000[ inhabt. (binary)	0.12		0.14		0.10		0.10	
	Large city >=100000 inhabt. (binary)	0.30		0.36		0.26		0.27	
	Paris' urban area (binary)	0.14		0.09		0.11		0.22	
	Black's underreporting (binary)	0.17		0.21		0.16		0.13	
	Black's overreporting (binary)	0.02		0.03		0.02		0.02	
	OBSERVATIONS	n=1,283;		n=449;		n=421;		n=413;	
		N=26,355,031	N=9,300,724	N=8,893,940	N=8,160,367
	Notes:								

Table 2 : OLS regressions of adult BMI on income, meat consumption and covariates 274 Dep. Var.= Body mass index (kg/m²)

 2 

		WHOLE SAMPLE	MEN	WOMEN	AGED	AGED	RURAL	URBAN
						18-44	45-64	AREAS	AREAS
		(1)	(2)	(3)	(4)	(5)	(6)	(7)	(8)
	Low income (binary)		2.104**	2.495**	1.290	2.635***	1.340	3.919***	1.260
			(0.825)	(1.045)	(1.108)	(0.959)	(1.079)	(1.453)	(0.965)
	Middle income	-1.188							
	(binary)	(0.928)							
	High income (binary)	-3.145***							
		(0.995)							
	Meat consumption	-0.032	0.044**	0.054**	0.031	0.088***	-0.010	0.072**	0.023
	(days/month)	(0.034)	(0.019)	(0.026)	(0.029)	(0.033)	(0.024)	(0.028)	(0.025)
	LowInc.*MeatCons.		-0.074*	-0.105**	-0.040	-0.124***	-0.013	-0.157**	-0.041
			(0.039)	(0.050)	(0.053)	(0.046)	(0.052)	(0.066)	(0.044)
	MiddleInc.*MeatCons.	0.057							
		(0.044)							
	HighInc.*MeatCons.	0.089**							
		(0.046)							
	Male (binary)	0.526	0.407			0.050	0.991**	0.667	0.265
		(0.343)	(0.336)			(0.523)	(0.442)	(0.709)	(0.382)
	Aged 45-64 (binary)	2.017***	1.996***	2.369***	1.425***			2.501***	1.905***
		(0.329)	(0.339)	(0.450)	(0.519)			(0.692)	(0.381)
	Daily smoking	-0.567	-0.485	-0.569	-0.476	-0.442	-0.589	-0.443	-0.478
	(binary)	(0.377)	(0.382)	(0.480)	(0.469)	(0.531)	(0.456)	(0.654)	(0.483)
	Alcohol consumption	0.006	0.004	0.008	-0.038	0.029	-0.014	0.017	-0.001
	index (0-to-90 score)	(0.011)	(0.011)	(0.012)	(0.024)	(0.021)	(0.013)	(0.024)	(0.012)
	Medium level of	-1.086***	-1.032**	-0.243	-1.486***	-0.852	-1.912***	-0.545	-1.037**
	physical activity	(0.395)	(0.398)	(0.445)	(0.514)	(0.521)	(0.501)	(0.642)	(0.453)
	(binary)								
	High level of physical	-2.009*** -1.939***	-0.992*	-3.365***	-1.784*** -2.786***	-1.568	-1.835***
	activity (binary)	(0.450)	(0.449)	(0.532)	(0.777)	(0.557)	(0.779)	(1.042)	(0.494)
	Medium level of	0.289	0.223	-0.209	0.767	0.146	0.448	0.982	-0.216
	sedentariness (binary)	(0.480)	(0.488)	(0.596)	(0.646)	(0.629)	(0.665)	(0.642)	(0.662)

Notes: Estimates are weighted using the survey recommendations to guarantee the representativeness of the sample.

Table 3 : OLS regressions of diet items on income, meat consumption and covariates

 3 Estimates are weighted using the survey recommendations to guarantee the representativeness of the sample. Lactating and pregnant women were excluded as well as children (<18 yo) and

	Dep. Var.= Body mass index (kg/m²)		High fat and sugar food & beverage		Dairy products	Alternative
									proteins
		Ice cream	Cookies	Chocolate	Salted	Soda	Yogurt	Cheese	Soy
		& sorbet			snacks				
	Low income (binary)	1.991***	-0.621	-1.695	-0.350	0.701	-2.632	1.885	-1.223**
		(0.693)	(1.703)	(1.656)	(0.790)	(1.759)	(2.081)	(1.895)	(0.614)
	Meat consumption (days/month)	0.061***	0.196***	0.180***	0.046**	0.146**	0.085	0.179***	0.006
		(0.016)	(0.050)	(0.058)	(0.019)	(0.067)	(0.066)	(0.056)	(0.041)
	LowInc.*MeatCons.	-0.075**	0.027	-0.037	0.050	0.015	0.160*	-0.054	0.014
		(0.031)	(0.090)	(0.086)	(0.051)	(0.089)	(0.096)	(0.087)	(0.032)
	Male (binary)	0.163	0.559	0.757	0.197	2.707***	-0.809	0.347	-0.586
		(0.225)	(0.863)	(0.939)	(0.381)	(0.776)	(0.939)	(0.822)	(0.392)
	Aged 45-64 (binary)	-0.810*** -2.857***	-1.154	-1.303*** -4.573***	0.714	2.953***	-0.090
		(0.249)	(0.755)	(0.778)	(0.360)	(0.982)	(0.873)	(0.853)	(0.358)
	Daily smoking (binary)	-0.463	-0.144	-1.963**	0.033	3.384***	-1.352	-1.036	-0.322
		(0.339)	(0.875)	(0.790)	(0.399)	(0.995)	(1.060)	(0.901)	(0.289)
	Alcohol consumption index (0-to-90 score)	0.002	-0.064**	0.020	0.086***	-0.017	-0.102*** 0.119***	-0.016
		(0.013)	(0.028)	(0.032)	(0.015)	(0.035)	(0.033)	(0.028)	(0.011)
	Medium level of physical activity (binary)	0.503*	2.003**	1.030	0.714	-0.997	1.480	1.348	0.126
		(0.263)	(0.807)	(0.820)	(0.501)	(0.855)	(0.914)	(0.900)	(0.308)

the elderly (>65 yo). Linearized standard errors are in parentheses. Level of significance of fitted coefficients: *** p < 0.01, ** p < 0.05, * p < 0.1. Source:

INCA-3 (2014INCA-3 ( -2015))

.