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					Abstract

					Institutional diet recommendations suggest making changes to food habits to promote a healthier and more sustainable diet. Part of these recommendations is a reduction in meat consumption. But this conflicts with omnivorous diet models such as that found in Spain. This study investigates changes in the consumption of meat and vegetables in Spain through the use of logistic regressions and data from the Household Budget Survey (Encuesta de Presupuestos Familiares) (2006 to 2022) and the European Health Interview Survey (EHIS) in Spain (2014-2020). The results do not show the emergence of a new vegetable-based diet model. Meat consumption is linked to social groups with high occupational and educational status prevails, contrary to what has been found in other countries. Some resistance to a model change was observed.
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					Resumen

					Las recomendaciones alimentarias institucionales sugieren cambios en los hábitos para favorecer una dieta más saludable y sostenible y la reducción del consumo de carne forma parte de estas indicaciones. Pero esta recomendación se enfrenta a los modelos alimentarios omnívoros como el español. En este trabajo se estudian los cambios en el consumo de carne y verduras en España, por medio de regresiones logísticas y con datos de la Encuesta de Presupuestos Familiares (2006 a 2022) y la Encuesta Europea de Salud en España (2014-2020). Los resultados no muestran la aparición de un nuevo modelo alimentario basado en vegetales. Prevalece el consumo de carne vinculado a los grupos sociales con niveles ocupacionales y educativos altos, al contrario que en otros países, y se perciben resistencias para un cambio de modelo.
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				Introduction

				Meat is the major source of protein in Eu-ropean diets. However, its consumption has been questioned in recent years for two main reasons: firstly, because of the environmental impact of its production; and secondly, because of the negative health effects of over-consumption (Beal et al., 2023). Institutions are therefore recommending changes in the entire agri-food system that would affect production, industry and distribution, with particu-lar emphasis on recommending a change in habits and encouraging a reduction in meat consumption.

				The recommendations to reduce meat consumption are primarily based on the environmental problems associated with meat production. Several studies have pointed out that livestock rearing is one of the main causes of deforestation in many regions (Ermgassen et al., 2020). Intensive production farming raises con-cerns about biodiversity loss and soil deg-radation (Solgi, Sheikhzadeh and Solgi, 2018) and more generally, agricultural practices have been identified as sources of freshwater pollution (Rothrock et al., 2019). These problems are at the core of the Intergovernmental Panel on Climate Change (IPCC) reports, which call for a shift towards more sustainable produc-tion systems. This report suggests mak-ing diet changes, meat production being presented as one of the least sustainable forms of production, with the highest envi-ronmental impact (IPPC, 2022). 

				In addition to the environmental effects associated with meat production, health is another issue of controversy and con-cern. The westernisation of diets has led to a progressive increase in animal pro-tein and the abandonment of traditional di-ets based on plant proteins (Popkin, 2003; Sans and Combris, 2015). Evidence ex-

				ists that has linked red and processed meat consumption to premature mortality, as well as to an increased risk of chronic diseases (Wolk, 2016), hypertension, risk of heart disease and metabolic disorders (Acosta-Navarro et al., 2015). Nutritional studies have confirmed diet shifts towards less healthy choices with a tendency to have an excessive consumption of meat products and a reduction of pulses, veg-etables and greens, a process that has also been detected in Spain (Varela, 2014; Muñoz et al., 2017). These considerations are in line with the change towards healthy and sustainable diets suggested by the FAO and the WHO. Both institutions have promoted the reduction in the consump-tion of ultra-processed foods and advo-cated for the adoption of balanced diets based on fresh foods and a decreased in-take of saturated fat (EAT-Lancet, 2019; FAO and WHO, 2020; IPCC, 2022). Plant-based diets have therefore been gener-ally proposed as an alternative that meets the requirements of healthy and sustain-able eating in line with institutional guide-lines, as in addition to being healthy, they also have lower environmental impact than omnivorous diets (Rosi et al., 2017). The changes proposed by international organ-isations have prompted debate on the ef-fects of eliminating or reducing meat con-sumption (Schenk, Rössel and Scholz, 2018; Hagmann, Siegrist and Hartmann, 2019). 

				In light of the above, some authors have confirmed that Mediterranean and Atlantic diets have a high nutritional score and a low carbon footprint (González-García et al., 2018). But the recommen-dations themselves have also been called into question, as they are neither socially nor culturally innocuous, nor do they con-stitute a response solely aimed at guar-anteeing the health of the population, but they are also aligned with economic, social or political factors that are spe-
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				cific to a particular historical point in time (Díaz-Méndez and Gómez-Benito, 2010). The control of meat consumption is di-rectly linked to omnivorous dietary mod-els, where meat is one of the staples of the diet and this shift could lead to a change in the diet model itself (González-García et al., 2018). Likewise, institutional recommendations are not unrelated to the values of a society. The orientation to-wards post-materialistic values is a trend in most developed societies. The emer-gence of values connected with well-be-ing and care and the departure from more materialistic values such as security are also setting trends in food (Inglehart, 1991). The hierarchy of values associated with food varies significantly between countries. This is particularly so in South-ern Europe, where food cultures are well established, and values and concerns about food insecurity are still predomi-nant, as opposed to the sustainability val-ues that are strongly emerging in north-ern European welfare societies (Special Eurobarometer, 2020).

				The aforementioned research suggests that further studies are needed at national level to analyse current trends in meat con-sumption in Spain, especially bearing in mind two considerations. The first one is that the Spanish population is the larg-est meat consumer in Europe after the United Kingdom (Sans and Combris, 2015; Cantero, Santos, and López-Ejeda, 2023); and the second is that as Spain has a so-cially and culturally well-established diet model, which makes it difficult to alter the composition of eating patterns. This is why it is important to consider whether changes are taking place that are aimed at replacing meat with vegetables (Díaz-Méndez and García-Espejo, 2019). 

				This article first presents the evolution of the consumption of different types of meat and vegetables in Spain based on the Household Budget Survey (from 2006 

				to 2022), in order to show the general context of consumption. The data pro-vided correspond to the years between two crises: from the period immediately preceding the 2008 economic crisis until the COVID-19 health crisis. This provides an overview of eating habits covering two significant social and economic phenom-ena in the country. The starting hypoth-esis is that the strong and permanent presence of the Mediterranean diet in the eating habits of Spaniards, which does not exclude the consumption of meat, will lead to low adherence to vegetarian diets among the population. 

				The second objective of this article is to determine the socio-demographic differences in the consumption of meat and vegetables among Spaniards in or-der to identify those who best follow diet recommendations, as well as the pro-files of those who consume more and less of these products, respectively. This will allow us to identify the social groups that are more prone to change. The data source used was the European Health In-terview Survey (EHIS) in Spain (Encuesta Europea de Salud en España) (2014 and 2020). Taking into account the strength of Spanish food culture, we hypothesised that factors related to the position of indi-viduals on the social scale condition their consumption patterns and their following of nutritional health recommendations, af-fecting the consumption of meat and veg-etables. 

				Influence of socio-demographic factors on diet habits in relation to meat and vegetable consumption 

				In order to analyse the profiles of differ-ent types of consumers in relation to meat and vegetables, it is necessary to con-
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				duct a review of the research that has ad-dressed how socio-demographic factors such as gender, age, education and social class influence the consumption of such products. These studies must be linked to each country concerned, in order to deter-mine whether the Spanish case has spe-cific characteristics of interest.

				Gender has been shown to have an im-pact on the consumption habits of both meat and vegetables in Europe. In Ger-many and Spain, women have been found to make more favourable diet choices in line with diet guidelines for both meat and vegetable consumption (Heuer et al., 2015; Muñoz et al., 2017). In the UK, re-search that connected food preferences showed that males prefer eating meat and females prefer having vegetables (Yau, Adams and Monsivais, 2019). 

				The age of the consumer is another in-fluential factor when making food choices. By age group, young people in Spain fol-low the least healthy diets, with a higher consumption of meat products and fast food (Cerezo-Prieto and Frutos-Esteban, 2020; Rodríguez and Guzmán, 2023). In the United States, the evolution of meat consumption through the different stages of life has been analysed based on the as-sumption that men are the biggest con-sumers of meat. These studies have shown that differences in meat consumption are significant from adolescence to the age of 65. In the 12 to 35 age range, men start to show a trend towards greater meat con-sumption, differences increase in the in-termediate ages (between 35 and 65), and once past the age of 65, men’s and wom-en’s food choices tend to become more similar (Ritzel and Mann, 2021). 

				Consumers’ education level also cor-relates with their consumption habits, es-pecially with meat and vegetable con-sumption. Higher education has been associated with lower consumption of red 

				and processed meat, as found in Poland (Stoś et al., 2022), Denmark (Dynesen et al., 2003) and the UK (Clonan, Roberts and Holdsworth, 2016). This relationship has been justified by arguing that more educated individuals have greater aware-ness of the health implications associ-ated with the consumption of these prod-ucts, leading to higher consumption of food considered healthy, such as oily fish, fruit and vegetables (Clonan, Roberts and Holdsworth, 2016). While greater con-sumption of fruit and vegetables has been found among the population with high lev-els of education in Spain (González et al., 2002; Díaz-Méndez and García-Espejo, 2019), such levels have also been associ-ated with higher consumption of beef un-like in other countries (Escribá-Pérez et al., 2017). 

				When it comes to consumer hab-its, socio-economic status, occupation and social class are differentiating fac-tors. Studies agree that the most dis-advantaged social groups have poorer diet quality and less adherence to diet recommendations, as confirmed among the British population (Yau, Adams and Monsavais, 2019). But evidence is con-tradictory in relation to meat consump-tion. In many Western countries, and par-ticularly in the United States, consumers in lower socio-economic positions tend to eat more meat and buy cheaper meat products than consumers in higher so-cial class positions (Gossard and York, 2003). This relationship remains when looking at consumption of red meat, white meat and processed meat in the case of Ireland, where there is a positive relationship between the consumption of processed meat and low social class (Cosgrove, Flynn and Kiely, 2005). Like-wise, it has been observed in France that the upper social classes are the ones who have most reduced meat consumption, initially for health-related reasons, and 
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				more recently due to concerns about ani-mal welfare and the environmental impact of meat production (Cartron and Fichet, 2020). The situation in Spain is different from the rest, as higher per capita con-sumption is found among middle and up-per class households compared to lower class households, where meat consump-tion is increasingly lower (Martín, 2010; Gracia-Arnaíz, 2014; Escribá-Pérez et al., 2017; Martín, 2018).

				Regarding fruit and vegetable con-sumption, Maguire and Monsivais (2015) analysed social gradients in diet in the UK and identified social class as an influential factor in the intake of these products. In-dividuals belonging to higher social class groups tend to consume more fruit and vegetables. A similar result was obtained in the study by Rehm et al. (2016) con-ducted among the US population, and the same has been found to be true for Spain (Díaz-Méndez and García-Espejo, 2019). Roos et al (2001) reported the same re-sults in most European countries. 

				Several studies have suggested that increased consumption of vegetables and fruit may reduce the risk of obesity. Re-search in Italy has confirmed that obe-sity is associated with a higher consump-tion of red meat and sugary drinks (Leone et al., 2017); and it has been linked to less frequent consumption of vegetables, pulses and fruit, in favour of fast food, meat and dairy among the Polish popula-tion (Sidor and Rzymski, 2020). However, the role of vegetable and fruit consump-tion in the prevention of obesity remains unclear, as multiple factors such as phys-ical activity (Boeing et al., 2012) or the presence of other products such as po-tatoes, sugary drinks, butter and refined cereals in the diet (Leone et al., 2017) may also play a role. Meat consumption may be one of the factors associated with obesity, but it is not the only one.

				Data sourcesand methodology 

				Various data sources were used to ana-lyse the meat and vegetable consump-tion behaviour of the Spanish popula-tion, as well as the socio-demographic characteristics most closely associated with this consumption. Two complemen-tary sources were used which were also necessary to answer the hypotheses for-mulated at the outset. The Household Budget Survey (Encuesta de Presupues-tos Familiares (EPF)) of the National Statistics Institute (Instituto Nacional de Estadística (INE)) was used to determine the evolution of consumption in kilograms of meat from 2006 to 2022. This survey uses two measures, units (in kg) and pur-chase cost (in euros). This source made it possible to analyse the variations ac-cording to the different types of meat, thus providing an overview of the meat purchased by Spaniards, a proxy of con-sumption. 

				These data were supported by those obtained from the EHIS in Spain, con-ducted by the INE for the years 2014 and 2020. The target population was randomly selected and consisted of persons aged 15 years and over among those living in family dwellings who had responded to the individual questionnaire employed in this study. This nationwide survey pro-vides consumption frequencies of various types of food. These frequencies were: one or more times a day, four to six times a week, three times a week, once or twice a week, less than once a week and never. The latter frequency allowed vegetarians to be those who “never” ate meat. In this article, these frequencies have been ana-lysed with respect to meat consumption and vegetable consumption. The refer-ence points for healthy consumption are those suggested by the Spanish Society of Community Nutrition (SENC, 2020: 12 
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				and 14) (Sociedad Española de Nutrición Comunitaria): daily consumption of vege-tables and meat consumption three times a week. This is also the recommendation of the Spanish food guide (AESAN, 2022).

				Consumer profiles associated with higher or lower meat and vegetable con-sumption were then analysed using logis-tic regression models. In the case of meat, three models were developed for each year: a first model in which the dependent variable took the values “1” for very fre-quent consumption (one or more times a day and 4-6 times a week) and “0” for the rest; a second model where “1” was the recommended frequency of three times a week and “0” the rest; and a third model of infrequent consumption where “1” en-compassed consumption frequencies of less than three times a week and “0” the rest. In the case of vegetable consump-tion, for both 2014 and 2020, a model was used to represent very frequent consump-tion, with “1” referring to a frequency of one or more times per day, which is the recommended consumption level, and “0” for the rest. The socio-demographic in-dependent variables of the surveyed indi-vidual included gender, age, nationality, marital status, educational level and social class of the main breadwinner (the per-son who contributed most to the house-hold budget). Two other lifestyle varia-bles were added to these, namely obesity (through the Body Mass Index) and fre-quency of physical activity. The coeffi-cients of the models are expressed in odds ratios (ORs).

				Results

				The amount of meat products purchased by Spanish households decreased from 6.6 % to 4.8 % over the period from 2006 to 2022. This reduction in meat purchases relative to 

				total food was mainly observed from 2016 onwards (Table 1).

				Table 2 shows that the most com-mon meat in the shopping basket is cold and cured meats (dried, salted or smoked meat), which represented an average of 30 % of the meat bought by Spaniards. This was followed by poultry meat, and in third place by beef and pork. The latter two types of meat accounted for around 15 % of total meat consumption pur-chased by households.

				With regard to the evolution of con-sumption differentiated by types of meat, based on data referring to purchases, it should be noted that the sharpest de-cline was found in beef purchases, mov-ing from 15.7 % of the meat purchased in 2006 to 10.2 % of the meat purchased in 2022. In contrast, the purchase of pork increased slightly, whereas purchases of poultry rose to a greater extent, from 22.7 % in 2006 to 29.5 % in 2022. The consumption of offal and giblets (around 2 %) and cured, dried salted or smoked meat, which in Spain could be globally called cold meats (embutidos) (around 30 %), has remained fairly stable over the last 20 years, when considering the pur-chase of these products in daily shop-ping. It should be noted that the purchase of processed meat and other meat-based preparations represented only 8 % of the total food purchases of Spaniards, in re-lation to the total number of meat prod-ucts purchased (Table 2). 

				These results show a slight increase in the most consumed or purchased meat, cured meats and cold meats, but above all, an increase in poultry and pork, ac-companied by a decrease in beef pur-chases. There has also been a downward variation in the purchase of traditionally under-consumed meats, such as chevon (goat’s meat) and lamb. Everything sug-gests that the variations have more to do 
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				Table 1. Amount of meat purchased by households (in thousands of kg) 

				
					Year

				

				
					Total amount of food

				

				
					Total amount of meat

				

				
					Meat as a percentage of total food

				

				
					2006

				

				
					34,524,694

				

				
					2,262,364

				

				
					6.6 %

				

				
					2007

				

				
					37,548,440

				

				
					2,430,614

				

				
					6.5 %

				

				
					2008

				

				
					38,261,375

				

				
					2,570,569

				

				
					6.7 %

				

				
					2009

				

				
					38,768,838

				

				
					2,485,595

				

				
					6.4 %

				

				
					2010

				

				
					38,328,380

				

				
					2,435,537

				

				
					6.4 %

				

				
					2011

				

				
					38,283,017

				

				
					2,413,069

				

				
					6.3 %

				

				
					2012

				

				
					38,674,135

				

				
					2,487,699

				

				
					6.4 %

				

				
					2013

				

				
					38,054,129

				

				
					2,428,490

				

				
					6.4 %

				

				
					2014

				

				
					37,166,401

				

				
					2,405,660

				

				
					6.5 %

				

				
					2015

				

				
					37,398,830

				

				
					2,384,929

				

				
					6.4 %

				

				
					2016

				

				
					45,821,861

				

				
					2,244,589

				

				
					4.9 %

				

				
					2017

				

				
					45,466,715

				

				
					2,209,123

				

				
					4.9 %

				

				
					2018

				

				
					44,761,493

				

				
					2,211,339

				

				
					4.9 %

				

				
					2019

				

				
					43,673,097

				

				
					2,208,858

				

				
					5.1 %

				

				
					2020

				

				
					46,247,408

				

				
					2,230,644

				

				
					4.8 %

				

				
					2021

				

				
					46,908,943

				

				
					2,278,234

				

				
					4.9 %

				

				
					2022

				

				
					47,504,605

				

				
					2,279,739

				

				
					4.8 %

				

				Source: Developed by the authors based on the Household Budget Survey from 2006 to 2022 (National Statistics Institute).

			

		

		
			
				with the change in the type of meat than with an overall shift in consumption: more expensive meats (beef and veal) have been replaced by cheaper meats (poultry and pork).

				This is reinforced when consider-ing the variations in periods of crisis. Whereas the purchase of meats such as cold meats (dried, salted, cured and smoked meats) was not affected by the crises, the purchase of beef was seen to gradually decrease regardless of the pe-riod analysed. The effect of the economic crisis on the purchases of pork and poul-try is striking. Pork purchases started to decline during the economic crisis and maintained a gentle rise thereafter; poul-try purchases increased during the eco-nomic crisis and maintained a gradual rise. The COVID-19 crisis did not result in changes in the consumption of any type of meat, according to the data of the Household Budget Survey. 

				The Household Budget Survey pro-vides data on the purchases made in households both in terms of expenditure (euros) and units (kg) of products pur-chased. This information was comple-mented by the EHIS in Spain, which bet-ter approximates actual consumption by asking about the frequency of weekly consumption of a specific product. The Household Budget Survey also records purchase receipts, while the EHIS in Spain records the frequency of consump-tion reported by the respondent, indic-ative of self-perception of adherence to diet recommendations. The data provided by the EHIS in Spain for 2014 and 2020 allow changes in the frequency of meat and vegetable consumption to be de-tected (Tables 3 and 4). 

				As shown in Table 3, the EHIS in Spain detected a decrease in the highest meat consumption frequencies: once or more times a day (down 1.9 points) and 4-6 times a week (down 1.7 points). The diet 
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				recommendation, namely, meat con-sumption three times a week, remained the most common consumption pattern and even increased from 37.9 % in 2014 to 41 % in 2020. No trend towards lower consumption was seen in the lower fre-quencies, although there were variations of around half a percentage point be-tween the two years. Thus, it was found that 26 % of Spaniards ate meat once or twice a week over the period under study. Only 2 % ate meat less than once a week and only 1 % of the Spanish population totally abstained from eating meat, which would mean that they were vegetarians. In short, there was a slight increase in the number of people who followed the diet recommendations for meat consump-tion, and this percentage was mainly made up of those people who consumed meat more often than recommended for health reasons. Even so, this group that 

				over-consumed meat still accounted for one third of the population.

				Table 3. Frequency of meat consumption in Spain 2014-2020 (%)

				
					2014

				

				
					2020

				

				
					One or more times a day

				

				
					8.9

				

				
					7.0

				

				
					4 to 6 times a week

				

				
					24.2

				

				
					22.5

				

				
					Three times a week

				

				
					37.9

				

				
					41.0

				

				
					Once or twice a week

				

				
					25.5

				

				
					26.1

				

				
					Less than once a week

				

				
					2.6

				

				
					2.1

				

				
					Never

				

				
					0.9

				

				
					1.3

				

				
					Sample size

				

				
					22,842

				

				
					22,072

				

				Source: Developed by the authors based on the EHIS in Spain 2014, 2020 (National Institute of Statistics).

				Regarding the evolution of vegeta-ble consumption (Table 4), the healthy 

			

		

		
			
				Table 2. Amount of meat purchased by households by type of product (% total meat)

				
					Year

				

				
					Beef and veal

				

				
					Pork

				

				
					Lamb and chevon (goat’s meat)

				

				
					Poultry 

				

				
					Other meats

				

				
					Offal and giblets

				

				
					Cold meats and dried, salted or smoked meats 

				

				
					Processed and other meat-based preparations

				

				
					Total

				

				
					2006

				

				
					15.7

				

				
					15.9

				

				
					4.0

				

				
					22.7

				

				
					2.2

				

				
					2.1

				

				
					29.0

				

				
					8.3

				

				
					100.0

				

				
					2007

				

				
					14.1

				

				
					15.2

				

				
					3.7

				

				
					24.6

				

				
					2.1

				

				
					2.3

				

				
					29.2

				

				
					8.8

				

				
					100.0

				

				
					2008

				

				
					13.6

				

				
					17.5

				

				
					3.9

				

				
					23.4

				

				
					2.0

				

				
					2.3

				

				
					28.3

				

				
					9.0

				

				
					100.0

				

				
					2009

				

				
					12.7

				

				
					16.1

				

				
					3.3

				

				
					24.6

				

				
					2.2

				

				
					2.3

				

				
					29.5

				

				
					9.4

				

				
					100.0

				

				
					2010

				

				
					12.5

				

				
					15.5

				

				
					3.1

				

				
					25.3

				

				
					2.0

				

				
					2.5

				

				
					29.3

				

				
					9.8

				

				
					100.0

				

				
					2011

				

				
					11.5

				

				
					15.3

				

				
					2.8

				

				
					25.6

				

				
					2.0

				

				
					2.4

				

				
					29.9

				

				
					10.5

				

				
					100.0

				

				
					2012

				

				
					10.9

				

				
					15.3

				

				
					2.5

				

				
					26.5

				

				
					2.0

				

				
					2.4

				

				
					29.2

				

				
					11.2

				

				
					100.0

				

				
					2013

				

				
					11.4

				

				
					14.8

				

				
					2.5

				

				
					26.8

				

				
					2.2

				

				
					2.5

				

				
					29.3

				

				
					10.4

				

				
					100.0

				

				
					2014

				

				
					11.2

				

				
					15.1

				

				
					2.4

				

				
					26.5

				

				
					1.9

				

				
					2.5

				

				
					29.4

				

				
					11.0

				

				
					100.0

				

				
					2015

				

				
					10.3

				

				
					15.8

				

				
					2.2

				

				
					26.3

				

				
					1.9

				

				
					2.6

				

				
					29.2

				

				
					11.6

				

				
					100.0

				

				
					2016

				

				
					10.5

				

				
					16.5

				

				
					2.3

				

				
					28.7

				

				
					2.1

				

				
					2.5

				

				
					30.0

				

				
					7.5

				

				
					100.0

				

				
					2017

				

				
					10.5

				

				
					16.6

				

				
					2.3

				

				
					27.9

				

				
					2.2

				

				
					2.5

				

				
					30.7

				

				
					7.4

				

				
					100.0

				

				
					2018

				

				
					10.6

				

				
					16.8

				

				
					2.3

				

				
					28.3

				

				
					1.8

				

				
					2.4

				

				
					29.9

				

				
					8.0

				

				
					100.0

				

				
					2019

				

				
					10.6

				

				
					16.9

				

				
					2.3

				

				
					28.3

				

				
					1.9

				

				
					2.5

				

				
					29.9

				

				
					7.7

				

				
					100.0

				

				
					2020

				

				
					10.6

				

				
					16.7

				

				
					2.2

				

				
					28.7

				

				
					2.1

				

				
					2.3

				

				
					29.5

				

				
					7.8

				

				
					100.0

				

				
					2021

				

				
					10.9

				

				
					16.5

				

				
					2.0

				

				
					29.0

				

				
					1.8

				

				
					2.2

				

				
					29.6

				

				
					8.1

				

				
					100.0

				

				
					2022

				

				
					10.2

				

				
					16.9

				

				
					1.6

				

				
					29.5

				

				
					1.5

				

				
					2.4

				

				
					29.6

				

				
					8.3

				

				
					100.0

				

				Source: Developed by the authors based on the Household Budget Survey from 2006 to 2022 (National Statistics Institute).
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				consumption recommendation suggests eating vegetables one or more times a day, which was the most frequent pat-tern identified among the Spanish pop-ulation: around 45 % of people followed this recommendation. This percentage decreased slightly to 44.1 % in 2020. On the other hand, the frequency represented by consumption 4-6 times a week in-creased from 25.3 % to 27.7 %, followed to a lesser extent by a frequency of three times a week (16.1 % in 2014 to 17.5 % in 2020). The lower frequencies fell slightly over the time period considered. All in all, there was significant stability in vegetable consumption and it is worth remember-ing that half of the population consumed vegetables below the recommended fre-quency for health reasons. 

				Table 4. Frequency of vegetable consumption in Spain 2014-2020 (%)

				
					2014

				

				
					2020

				

				
					One or more times a day

				

				
					45.2

				

				
					44.1

				

				
					4 to 6 times a week

				

				
					25.3

				

				
					27.7

				

				
					Three times a week

				

				
					16.1

				

				
					17.5

				

				
					Once or twice a week

				

				
					10.3

				

				
					8.6

				

				
					Less than once a week

				

				
					2.1

				

				
					1.6

				

				
					Never

				

				
					1.1

				

				
					0.6

				

				
					Sample size

				

				
					22,842

				

				
					22,072

				

				Source: Developed by the authors based on the EHIS in Spain 2014, 2020 (National Institute of Statistics).

				The consumer profile most commonly associated with each of the different meat consumption models will be discussed below. Following the data in Table 5 and starting with the profile of people who ex-ceeded the recommended frequency of meat consumption, it can be confirmed that many of the variables introduced in the model for the years 2014 and 2020 were significant. Thus, men’s consump-tion of meat was clearly higher than wom-en’s. Similarly, there was a highly signif-

				icant statistical association by age, with age groups below 60 years being the most likely to consume meat very fre-quently, especially young people up to 30 years of age (more than three times higher than those over 60 years of age in 2014). Spaniards were also found to be more likely to eat meat more frequently than foreigners. The educational and so-cial class stratification variables clearly showed that having a low level of educa-tion, in particular, an educational attain-ment level of primary education, reduced the likelihood of high meat consumption and the same was true for unskilled work-ers. On the other hand, people whose jobs were directors and managers, and above all, supervisors and technicians, were the biggest consumers of meat, a behaviour that is very specific to Spain compared to other European countries. 

				People with obesity had the highest frequency of meat intake. The same was true for those who were more physically active. These results remained fairly sta-ble over the two years considered in the analysis, which may indicate that there was a well-established pattern of con-sumption that did not change excessively over time, although the influence of obe-sity and physical activity tended to in-crease.

				With regard to the consumption of meat according to the recommended fre-quency of three times a week (Table 6), not many statistically significant differ-ences were found, as this was the most widespread behaviour among the popu-lation, especially in 2014. The situation showed considerably shifted in 2020, with marital status and educational at-tainment increasing in significance. Mar-ried and widowed people were more likely to follow this diet recommendation. On the other hand, consumers with primary and vocational training education were again the least likely to comply with the 
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				recommended frequency. The influence of the social class of the main bread-winner, however, was less important in terms of adherence to the recommenda-tion (Table 6).

				Table 7 shows the last model analysed in relation to meat consumption. This model was represented by a lower than recommended consumption (three times 

				a week). In both 2014 and 2020, women and people over 60 years old were the groups most likely to follow this dietary pattern, as were consumers whose edu-cational attainment level was primary ed-ucation. Young and middle-aged people and married people displayed the oppo-site behaviour. The lower social classes were among those who ate less meat 

			

		

		
			
				Table 5. Logistic regression. Very frequent meat consumption (higher than recommended frequency). Odds ratio and significance levels 

				
					 

				

				
					2014

				

				
					2020

				

				
					Sex (Baseline: female) 

				

				
						1.252***

				

				
						1.232***

				

				
					Age (Baseline: over 60) 

				

				
					Up to 30 years

				

				
						3.029***

				

				
						2.703***

				

				
					From 31 to 45 years old 

				

				
						2.110***

				

				
						1.950***

				

				
					From 46 to 60 years old 

				

				
						1.405***

				

				
						1.539***

				

				
					Spanish Nationality (Baseline: no)

				

				
						1.151**

				

				
						1.260***

				

				
					Marital status (Baseline: separated and divorced) 

				

				
					Single 

				

				
						1.005

				

				
						0.888*

				

				
					Married 

				

				
						1.176***

				

				
						0.997

				

				
					Widower 

				

				
						1.025

				

				
						0.825**

				

				
					Education level (Baseline: university education) 

				

				
					Primary education 

				

				
						0.796***

				

				
						0.783***

				

				
					General Secondary Education 

				

				
						1.088*

				

				
						0.937

				

				
					Vocational training 

				

				
						1.118**

				

				
						1.062

				

				
					Main breadwinner’s social class (Baseline: unskilled workers) 

				

				
					Directors and managers 

				

				
						1.236***

				

				
						1.171**

				

				
					Middle management and self-employed

				

				
						1.067

				

				
						1.067

				

				
					Supervisors and technicians

				

				
						1.222***

				

				
						1.317***

				

				
					Skilled workers

				

				
						1.256***

				

				
						1.123**

				

				
					BMI (Baseline: Obese) 

				

				
					Underweight

				

				
						0.923

				

				
						0.805*

				

				
					Normal weight

				

				
						0.886***

				

				
						0.863***

				

				
					Overweight

				

				
						0.906**

				

				
						0.845***

				

				
					Frequency of physical exercise (Baseline: several times per week) 

				

				
					No exercise

				

				
						1.021

				

				
						0.969

				

				
					Some physical activity

				

				
						0.889**

				

				
						0.803***

				

				
					Several times a month

				

				
						0.944

				

				
						0.829***

				

				
					Constant 

				

				
						0.258***

				

				
						0.331***

				

				
					-2LL 

				

				
						26058.451

				

				
						23833.258

				

				
					N 

				

				
					22,842

				

				
					22,072

				

				Source: Developed by the authors based on the EHIS in Spain 2014, 2020 (National Institute of Statistics).

				* p<0.100; ** p<0.050; *** p<0.010.
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				than recommended. In line with the pre-vious pattern, both underweight and nor-mal-weight people consumed less meat per week than obese people in 2020 (Table 7).

				Regarding vegetable consumption (Table 8) and following the consumer pro-file that most identifies with following the recommended frequency of one or more 

				times a day, lower social segmentation was observed, which is logical consider-ing that following the norm was the most pattern most often found among the pop-ulation. There were also some differences between 2014 and 2020. In 2014, few so-cial differentiation factors influenced veg-etable consumption. The level of educa-tion was the most significant factor in this 

			

		

		
			
				Table 6. Logistic regression. Consumption of meat according to the recommended frequency. Odds ratio and significance levels 

				
					 

				

				
					2014

				

				
					2020

				

				
					Sex (Baseline: female) 

				

				
						1.038

				

				
						1.025

				

				
					Age (Baseline: over 60) 

				

				
					Up to 30 years

				

				
						0.894*

				

				
						1.010

				

				
					From 31 to 45 years old 

				

				
						0.956

				

				
						1.000

				

				
					From 46 to 60 years old 

				

				
						1.002

				

				
						1.014

				

				
					Spanish Nationality (Baseline: no)

				

				
						0.828***

				

				
						0.709***

				

				
					Marital status (Baseline: separated and divorced) 

				

				
					Single 

				

				
						0.994

				

				
						1.092

				

				
					Married 

				

				
						1.103*

				

				
						1.278***

				

				
					Widower 

				

				
						0.985

				

				
						1.331***

				

				
					Education level (Baseline: university education) 

				

				
					Primary education 

				

				
						1.040

				

				
						0.882**

				

				
					General Secondary Education 

				

				
						1.005

				

				
						0.922*

				

				
					Vocational training 

				

				
						0.990

				

				
						0.870***

				

				
					Main breadwinner’s social class (Baseline: unskilled workers) 

				

				
					Directors and managers 

				

				
						1.006

				

				
						0.833***

				

				
					Middle management and self-employed

				

				
						1.049

				

				
						0.903*

				

				
					Supervisors and technicians

				

				
						0.997

				

				
						0.965

				

				
					Skilled workers

				

				
						1.002

				

				
						1.009

				

				
					BMI (Baseline: Obese) 

				

				
					Underweight

				

				
						0.920

				

				
						0.930

				

				
					Normal weight

				

				
						1.004

				

				
						0.920*

				

				
					Overweight

				

				
						1.053

				

				
						0.998

				

				
					Frequency of physical exercise (Baseline: several times per week) 

				

				
					No exercise

				

				
						0.932

				

				
						1.072

				

				
					Some physical activity

				

				
						1.019

				

				
						1.043

				

				
					Several times a month

				

				
						0.966

				

				
						0.970

				

				
					Constant 

				

				
						0.567***

				

				
						0.663***

				

				
					-2LL 

				

				
						28106.362

				

				
						26952.507

				

				
					N 

				

				
					22,842

				

				
					22,072

				

				Source: Developed by the authors based on the EHIS in Spain 2014, 2020 (National Institute of Statistics).

				* p<0.100; ** p<0.050; *** p<0.010.
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				year, and it was those with a university education who were most likely to adhere to the daily vegetable consumption rec-ommendation. In the year 2020 the edu-cational level variable lost influence and age became the variable that most dif-ferentiated the population in daily vege-table consumption. The population over 60 years of age ate vegetables most fre-

				quently; in contrast, young people were the least likely to meet the healthy intake recommendation (Table 8).

				Discussion 

				Meat consumption in Spain was signifi-cantly stable between 2006 and 2022, albeit 

			

		

		
			
				Table 7. Logistic regression. Less frequent meat consumption (less than the recommended frequency of three times a week). Odds ratio and significance levels 

				
					 

				

				
					2014

				

				
					2020

				

				
					Sex (Baseline: female) 

				

				
						0.746***

				

				
						0.782***

				

				
					Age (Baseline: over 60) 

				

				
					Up to 30 years

				

				
						0.306***

				

				
						0.323***

				

				
					From 31 to 45 years old 

				

				
						0.466***

				

				
						0.503***

				

				
					From 46 to 60 years old 

				

				
						0.739***

				

				
						0.663***

				

				
					Spanish Nationality (Baseline: no)

				

				
						1.075

				

				
						1.170**

				

				
					Marital status (Baseline: separated and divorced) 

				

				
					Single 

				

				
						1.024

				

				
						1.037

				

				
					Married 

				

				
						0.749***

				

				
						0.751***

				

				
					Widower 

				

				
						0.912

				

				
						0.815***

				

				
					Education level (Baseline: university education) 

				

				
					Primary education 

				

				
						1.173***

				

				
						1.468***

				

				
					General Secondary Education 

				

				
						0.885**

				

				
						1.189***

				

				
					Vocational training 

				

				
						0.869**

				

				
						1.096

				

				
					Main breadwinner’s social class (Baseline: unskilled workers) 

				

				
					Directors and managers 

				

				
						0.803***

				

				
						1.078

				

				
					Middle management and self-employed

				

				
						0.902*

				

				
						1.069

				

				
					Supervisors and technicians

				

				
						0.825***

				

				
						0.785***

				

				
					Skilled workers

				

				
						0.797***

				

				
						0.886**

				

				
					BMI (Baseline: Obese) 

				

				
					Underweight

				

				
						1.224*

				

				
						1.391***

				

				
					Normal weight

				

				
						1.085*

				

				
						1.290***

				

				
					Overweight

				

				
						1.041

				

				
						1.190***

				

				
					Frequency of physical exercise (Baseline: several times per week) 

				

				
					No exercise

				

				
						1.031

				

				
						0.964

				

				
					Some physical activity

				

				
						1.044

				

				
						1.209***

				

				
					Several times a month

				

				
						0.921

				

				
						1.292***

				

				
					Constant 

				

				
						0.882 ***

				

				
						0.507***

				

				
					-2LL 

				

				
						24302.104

				

				
						23195.991

				

				
					N 

				

				
					22,842

				

				
					22,072

				

				Source: Developed by the authors based on the EHIS in Spain 2014, 2020 (National Institute of Statistics).

				* p<0.100; ** p<0.050; *** p<0.010.
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				there was a slight decrease over this period, which indicated that it was not significantly affected by the trends and recommenda-tions encouraging its reduction. These slight changes can be better understood by ana-lysing variations in the type of meat intake: consumption of the most common meat in the diet, cold meats (cured, dried, salted or smoked meat) remained stable over the 

				period under study, while consumption of the most expensive meat (beef) decreased, giving place to increasing intake levels of lower-priced meat (pork and poultry). The latter are the only meat types that were con-sumed more often during periods of eco-nomic crisis, especially poultry; but it is worth noting their constant rise, as they did not return to previous levels once the eco-

			

		

		
			
				Table 8. Logistic regression. Consumption of vegetables in accordance with the recommended frequency. Odds ratio and significance levels

				
					 

				

				
					2014

				

				
					2020

				

				
					Sex (Baseline: female) 

				

				
						1.009

				

				
						1.037

				

				
					Age (Baseline: over 60) 

				

				
					Up to 30 years

				

				
						0.928

				

				
						0.575***

				

				
					31 to 45 years old 

				

				
						0.972

				

				
						0.808***

				

				
					From 46 to 60 years old 

				

				
						1.005

				

				
						0.864***

				

				
					Spanish Nationality (Baseline: no)

				

				
						1.119*

				

				
						0.951

				

				
					Marital status (Baseline: separated and divorced) 

				

				
					Single 

				

				
						1.127*

				

				
						0.950

				

				
					Married 

				

				
						1.028

				

				
						0.913*

				

				
					Widower 

				

				
						1.140*

				

				
						0.882*

				

				
					Education level (Baseline: university education) 

				

				
					Primary education 

				

				
						0.686***

				

				
						1.094

				

				
					General Secondary Education 

				

				
						0.880***

				

				
						1.036

				

				
					Vocational training 

				

				
						0.341***

				

				
						0.963

				

				
					Main breadwinner’s social class (Baseline: unskilled workers) 

				

				
					Directors and managers 

				

				
						0.974

				

				
						1.010

				

				
					Middle management 

				

				
						1.024

				

				
						0.959

				

				
					Supervisors

				

				
						1.011

				

				
						0.976

				

				
					Skilled workers

				

				
						0.991

				

				
						0.986

				

				
					BMI (Baseline: Obese) 

				

				
					Underweight

				

				
						0.874

				

				
						1.028

				

				
					Normal weight 

				

				
						0.843***

				

				
						1.033

				

				
					Overweight

				

				
						0.699***

				

				
						1.062

				

				
					Frequency of physical exercise (Baseline: several times per week) 

				

				
					No exercise

				

				
						0.958

				

				
						1.040

				

				
					Some physical activity

				

				
						0.979

				

				
						1.030

				

				
					Several times a month

				

				
						0.951

				

				
						0.994

				

				
					Constant 

				

				
						1.347***

				

				
						0.903***

				

				
					-2LL

				

				
						28545.777

				

				
						27283.179

				

				
					N 

				

				
					22,842

				

				
					22,072

				

				Source: Developed by the authors based on the EHIS in Spain 2014, 2020 (National Institute of Statistics).

				* p<0.100; ** p<0.050; *** p<0.010.
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				nomic crisis had passed. The data paint a picture of stability in the national food cul-ture, where diet patterns are still based on meat consumption and what really seems to motivate a change in habits is associ-ated with economic constraints, although changes in the types of meat may also in-dicate habits that are stabilising for health reasons.

				The frequency of meat and vegetable consumption helps to shape the change in meat consumption. There is a tendency for the population as a whole to follow the healthy consumption recommendation, (three times a week) which is the pattern of the majority. In recent years, there has been a slight increase in the number of people following this health pattern, and this group is mainly made up of those who consumed more meat than recommended. Despite this trend, one third of the population exceeds the recommended intake. Vegetable intake remains stable, although this recommenda-tion is followed to a lesser extent than that concerning meat, and almost half of the population has a lower than desirable fre-quency of consumption. 

				There are differences between different population groups, with women and those over 60 years of age they more closely fol-low the recommendations regarding the re-duction of meat consumption; this corrobo-rates the importance of gender and age in meat consumption, as found in other stud-ies. At the other end of the spectrum were young men, who, in addition to being the heaviest consumers, seem to be less sen-sitive to following the health recommen-dation. It is noteworthy that people who are physically active are the most frequent consumers of meat, a behaviour possibly also associated with age. There is less so-cial segmentation in vegetable consump-tion, although age also makes a difference, with greater adherence to healthy recom-mendations among those over 60 years old. In general, the health recommendations for 

				both meat and vegetables have more fol-lowers among older people and women. Vegetarian (meat-free) diets are followed by less than 1 % of the population, thus show-ing very low prevalence in Spanish society. 

				Social class and educational level have been found to have significant influence on both meat and vegetable consumption. These results differ from those obtained in other countries in relation to meat con-sumption. Directors and managers, su-pervisors and technicians and even skilled workers, together with those with a higher educational level, consume meat more fre-quently on a weekly basis, while the popu-lation with unskilled manual worker occupa-tions and primary education are the groups who were found to have the lowest meat in-take levels. There is less social differentia-tion in vegetable consumption, and only age is setting trends, with those over 60 follow-ing the recommendation better.

				These results show that there is a strong association between meat consumption and socio-economic status in Spain, but in the opposite direction to other countries. Social class (occupation and educational level) is the factor that causes most differ-ences in meat consumption in the Spanish case, so it can be said that meat intake fre-quency continues to be associated with so-cial status, while in other countries it is veg-etable consumption that works in this way. At the same time, economic restrictions can force a change in the type of meat con-sumed, leading the poorer population to opt for lower-priced meat. This income-related change paradoxically results in a better fit with health parameters. 

				Conclusions

				In view of the data obtained, it could be said that Spanish society maintains fairly stable eating habits, which reflect the strong implementation of the Mediter-
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				ranean diet in the country, a diet model that does not exclude the consumption of meat. However, trends can be detected that may be the seed of a cultural change and a departure from the health parame-ters associated with the Spanish Mediter-ranean diet model.

				The orientation towards lower priced meats has kept the population within the healthy consumption limits and the sit-uation has not worsened because eco-nomic constrains have worked in favour of health recommendations; but if prices continue to put pressure on the poorer classes, purchases may drift towards pro-cessed meats, which are cheaper than the rest. This anticipates less healthy habits among the poor than at present. On the other hand, if meat consump-tion functions as a status identifier, rather than vegetable consumption, people may increase their consumption as they be-come better off economically, and this may lead to a worsening of the diet. In essence, it seems necessary to pay at-tention both to the most economically vulnerable groups and to the values asso-ciated with middle class food consump-tion.

				The structure of Spanish diet patterns remains the same, and meat and vege-tables continue to be a basic staple; but the patterns have started to change, with both an excess of meat and a reduction in vegetable consumption. It has also been seen that health recommendations are at the heart of the transformations. However, these changes have an unequal impact on the population: there has been a change in meat consumption among women and older people based on health recommendations but without deviating from the cultural food model. This may be because they have a stronger food culture due to their age or their experi-ence as managers of household food. In contrast, young people, who are less at-

				tached to the cultural food model, deviate more from the healthy norm. 

				Everything seems to indicate that the recommendation to reduce meat consumption is being assimilated into the food model itself without generat-ing strong transformations; however, it is worth enquiring whether this recom-mendation may be challenging the life-style habits of the younger population, the group with the least consolidated food model and therefore the one that is most open to transformation. Values associated with environmental protec-tion are, on the contrary, more present in these age groups, but neither health nor sustainability seem to be at the basis of less healthy and sustainable food choices than those of the rest of the population. 

				There are reasons to believe that we are witnessing food changes in Spain. It is important to pay attention to the trends, both in order to influence the pos-itive features of the model and to antici-pate the negative effects of the changes. Moving towards a progressively more sustainable diet is a goal to be achieved, but in view of the transformational factors that are being revealed by the changes in meat and vegetable consumption, it seems more appropriate to continue to emphasise the importance of health in promoting a shift towards a sustaina-ble diet. Despite all the perceived fea-tures of change, the social reproduction of the Spanish food model continues to be underpinned by health. Therefore, the socio-economic factors that impede a healthy diet should be addressed in order to encourage widespread uptake of the model across all social groups.

				Finally, some limitations of the data used should be noted. It would have been desirable to be able to analyse a longer time period from the EHIS, but the 2009 survey did not record the frequency of 
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				meat consumption. Additionally, changes in trends would be better explained by data from a single survey, rather than having one source for recording quanti-ties purchased and another for frequency of consumption.
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Abstract

Institutional diet recommendations suggest making changes to

food habits to promote a healthier and more sustainable diet. Part

of these recommendations is a reduction in meat consumption. But
this conflicts with omnivorous diet models such as that found in
Spain. This study investigates changes in the consumption of meat
and vegetables in Spain through the use of logistic regressions and
data from the Household Budget Survey (Encuesta de Presupuestos
Familiares) (2006 to 2022) and the European Health Interview Survey
(EHIS) in Spain (2014-2020). The results do not show the emergence
of a new vegetable-based diet model. Meat consumption is linked to
social groups with high occupational and educational status prevails,
contrary to what has been found in other countries. Some resistance
to a model change was observed.

Resumen

Las recomendaciones alimentarias institucionales sugieren

cambios en los habitos para favorecer una dieta mas saludable

y sostenible y la reduccién del consumo de carne forma parte de
estas indicaciones. Pero esta recomendacion se enfrenta a los
modelos alimentarios omnivoros como el espafiol. En este trabajo se
estudian los cambios en el consumo de came y verduras en Espafia,
por medio de regresiones logisticas y con datos de la Encuesta

de Presupuestos Familiares (2006 a 2022) y la Encuesta Europea

de Salud en Espafa (2014-2020). Los resultados no muestran la
aparicién de un nuevo modelo alimentario basado en vegetales.
Prevalece el consumo de carne vinculado a los grupos sociales con
niveles ocupacionales y educativos altos, al contrario que en otros
paises, y se perciben resistencias para un cambio de modelo.
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