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Abstract

:

Chile is currently experiencing a progressive epidemiological transition towards chronic diseases. In this country, >50% of annual deaths are attributed to cardiovascular disease and cancer. Moreover, health surveys have shown high prevalence of obesity, diabetes, hypertension, and elevated cardiovascular disease risk. In addition, mental health issues are also frequent among Chilean adults. On the other hand, the agri-food system contributes to 21–37% of greenhouse gases emissions worldwide. Overall, current health and food chain situation calls out for design and implementation of evidence-based feasible and effective nutritional interventions needed to promote physical and mental health along with addressing food sustainability in Chile. Nowadays, the Mediterranean diet is recognized as one of the healthiest dietary patterns based on observational and interventional studies linked to a wide variety of health outcomes. However, a Mediterranean lifestyle goes well beyond food intake: it includes promotion of psychosocial resources, community life as well as cultural traditions. Indeed, Mediterranean lifestyle is a true modus vivendi that integrally promotes physical, mental, and social well-being. In addition, the Mediterranean diet stands out for its environmental sustainability because it is characterized mainly as a plant-based dietary pattern with low carbon and water footprints. Remarkably, Central Chile has a Mediterranean-like setting with plant and animal food production and availability patterns comparable to those present in countries located around the Mediterranean Sea. Therefore, this article reviews how promotion of Mediterranean lifestyle adherence in Chile offers great potential for management of the ongoing epidemiological transition to chronic diseases as well to promote psychological well-being within a unique food system and dietary sustainability vision for this Latin American country.
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1. Introduction


Non-communicable diseases (NCDs) are major causes of morbidity and mortality, currently representing a large proportion of the overall economic healthcare burden worldwide [1], including in Chile. Moreover, cardiovascular, metabolic, and other chronic diseases are directly and strongly associated with poor mental health. Patients suffering from those chronic conditions report higher levels of depression [2,3], lower quality of life and decreased well-being [4]. Furthermore, predisposing psychosocial and lifestyle risk factors, such as an unhealthy diet and physical inactivity, are known to have driven this global increase in NCD prevalence and attributable deaths.



In Chile, 52% of total deaths occurred in 2011 were attributed to cardiovascular diseases (CVD) and cancer [5]. Furthermore, the 2016–2017 National Health Survey (NHS) showed high prevalence of obesity (31.2%), metabolic syndrome (MetS) (40.1%), diabetes (12.3%), and elevated CVD risk (26%) [6], with significant increases in obesity and diabetes compared to the 2003 NHS. On the other hand, depression and stress were detected in 15% and 30% of Chileans >15 years-old in 2016–2017, respectively [6], indicating a high prevalence of psychological dysfunction likely to negatively influence lifestyle choices as well as being linked with higher risk for chronic diseases [7]. Overall, the current epidemiological situation urgently calls for vision in design, implementation, and evaluation of nutritional interventions to attenuate the burden of NCDs in Chile.



Current dietary approaches essentially focus on providing only nutritional counseling, occasionally including support for dealing with psychological dysfunction or managing personal resources. However, a healthy lifestyle and effective behavioral change need to involve key positive psychological, interpersonal, and cultural resources as well as commitment to environmental sustainability, thereby promoting both individual and societal well-being. Indeed, dietary interventions may be more easily incorporated and followed by individuals if guided and supported by theory-based and contextually grounded psychological approaches in a comprehensive, positively-oriented social and environmental framework.




2. The Mediterranean Diet in the Current Chronic Disease Context


Currently, the Mediterranean diet (MedDiet) is considered one of the healthiest dietary patterns based on multiple observational studies [8,9,10,11,12,13] (Figure 1). In addition, intervention studies have evaluated the effect of MedDiets on long-term and hard clinical outcomes. One such trial, the secondary prevention Lyon Heart Study recruited individuals with previous myocardial infarction (MI) and randomly assigned them to a MedDiet enriched with α-linoleic acid, or a control group [14]. The MedDiet group exhibited a significantly lower recurrence of MI and reduced CVD mortality. On the other hand, PREDIMED (Prevención con Dieta Mediterránea) trial, a pioneer Spanish primary prevention study involving high cardiovascular risk participants, demonstrated that MedDiet, supplemented with olive oil or nuts, without caloric restriction or physical activity recommendation, reduced CVD events by 30% compared to a low-fat diet [15,16]. Further analyses in PREDIMED have shown that MedDiet reversed MetS and attenuated diabetes mellitus incidence [17], diabetic retinopathy [18], age-related cognitive decline [19], and invasive breast cancer occurrence [20]. Currently, PREDIMED-Plus is assessing the effect of a body weight-losing intensive lifestyle intervention based on energy-restricted Mediterranean diet, physical activity promotion, and behavioral support on primary prevention of CVD [21]. Interestingly, randomized clinical trials using MedDiet in non-Mediterranean countries have been recently reported in US [22] and Australia [23], although no such studies have yet been reported in Latin America.



The aim of this review is to summarize current evidence proposing that the Mediterranean lifestyle is a sustainable way to counteract the increasing incidence of chronic diseases, while promoting psychological well-being, thus highlighting the broad potential of this overall way of life in Chile.




3. Mediterranean-Type Ecosystem of Central Chile and Local Implications for Chronic Disease Management


Beyond the Mediterranean basin, four other world regions exhibit Mediterranean ecosystems, including Chile [24]. Indeed, Central Chile has a Mediterranean-like geographical setting with plant and animal food production and availability patterns comparable to those present in countries located around the Mediterranean Sea (Figure 1) [25]. Actually, ≈90% of annual food exports from Chile match a Mediterranean “food basket” [26]. Moreover, traditional Chilean cuisine uses ingredients and techniques that are very similar to those utilized in Southern Europe [27,28,29,30]. Therefore, promotion of MedDiet adherence using foods produced in Chile offers a great opportunity for management of the increasing prevalence of risk factors and NCDs in our country.



As discussed above, the benefits of MedDiet consumption have been well studied in Mediterranean countries and evaluated in cohorts from Northern Europe [31], US [32], and Australia [33]. However, until now, similar studies do not exist in Latin America. To overcome this void, application of locally adjusted and validated diet quality indexes—including MedDiet scores—is critical for identification of dietary correlations with chronic disease in specific populations. In this context, an adapted—incorporating local food patterns—self-applicable 14-point Chilean Mediterranean dietary index (Chilean MDI) was developed to evaluate MedDiet adherence and overall diet quality in the Chilean adult population [34]. A key finding was that only 10% of Chilean adults complied with an adequate MedDiet pattern showing diet-related demographic trends (i.e., adherence was higher in women, at older ages, and at higher educational levels) [34] that are consistent with those obtained with other MedDiet indexes in different populations.



Although overweight, obesity, and MetS are highly prevalent in Chile [6], there are very few large population-based studies investigating the link between dietary quality scores and these disease conditions. In this context, we published a report applying an abbreviated healthy diet index in the 2009–2010 Chilean National Health Survey [6]. Furthermore, using information collected in almost 25,000 Chileans from 2010 to 2015 through Programa Aliméntate Sano (www.alimentatesano.cl), an open-access online platform that provides lifestyle (including MedDiet) as well as health education, our MDI [34] showed that Chilean adults who exhibited higher adherence to MedDiet had lower prevalence of overweight, obesity and MetS [35]. Furthermore, this cross-sectional study [35] suggested that moderate improvement (by 2–3 points) in adherence to MedDiet measured by the 14-point Chilean MDI may be associated with significant decrease (by ≈10% absolute reduction) in obesity/overweight or MetS prevalence. However, this estimation requires further testing in a proper nutritional intervention trial.



In addition, Chilean children with high adherence to MedDiet showed lower blood pressure levels and better cardiovascular fitness [36,37], suggesting that early acquisition of this food intake pattern may be beneficial for cardiovascular physiology and prevention of relevant risk factors for NCD among young Latin Americans. Furthermore, high adherence to MedDiet was associated prospectively with reduced acute ischemic stroke severity in a Chilean hospital-register study [38]. Overall, there is notable opportunity for improvement in diet quality matching a MedDiet pattern with potential and significant impact on NCD risk in Chile.



So far, only preliminary studies, with various methodological pitfalls, have evaluated the actual impact of MedDiet interventions on some intermediate biomarkers, or limited clinical outcomes in Chilean subjects. In one small-size study, individuals enrolled to a three-month MedDiet intervention showed increased plasma antioxidant capacity and less oxidative damage [39], improved blood fatty acid profile [40], better hemostasis [41] and endothelial function [42] compared to those who ate a Western-type diet. Interestingly, moderate red wine consumption, included in the MedDiet intervention, improved antioxidant defense in both groups, counteracting oxidative damage caused by the Western diet [39,42]. In addition, uncontrolled calorie-restricted MedDiet decreased serum levels of end glycation products in premenopausal women who were overweight or obese [43]. More recently, a new Chilean randomized clinical trial has been registered to evaluate the effect of an avocado-supplemented MedDiet on lipid profile, particularly LDL cholesterol, in Chilean patients who are at high risk of recurrent ischemic stroke (ClinicalTrials.gov identifier NCT03524742). Finally, in a 12-month uncontrolled workplace intervention, aimed at Mediterranean style food availability at an on-site cafeteria combined with education promoting MedDiet-based meals, adherence of participants to MedDiet increased over time in association with a significant improvement in MetS components (e.g., abdominal obesity, hypertension, and low HDL cholesterol), while also correlating with an overall 35% reduction in MetS prevalence by the end of the study [44].



To obtain stronger evidence to support and more extensively implement this dietary pattern for NCD prevention and treatment in Chile, we are testing a locally adapted MedDiet pattern intervention—compared to a low fat diet alone—that is aimed to reverse MetS and to improve traditional and novel disease biomarkers in Chilean subjects diagnosed with this high risk condition for chronic diseases.




4. Beyond a Healthy Eating Pattern: Linking the Mediterranean Lifestyle to Mental Health and Well-Being


Consistent with the original Greek term δῐ́αιτᾰ/díaita, which means way of life, a Mediterranean lifestyle embraces a larger concept beyond mere food intake: it is, indeed, a comprehensive lifestyle that also promotes physical activity and appropriate rest/sleep along with important positive aspects derived from individual psychosocial features, community life, and culinary and cultural traditions that reinforce the sense of belonging and sharing in people living in Mediterranean countries (Figure 1) [45,46,47,48,49]. Thus, the Mediterranean lifestyle is a modus vivendi that integrally nurtures physical, mental, and social well-being.



Based in a mental disease framework, case-control and cross-sectional studies have supported an inverse association between baseline MedDiet adherence and depression (reviewed in [50,51,52,53,54]). With regard to intervention studies, the PREDIMED trial did not find a significant reduction in depression in the overall sample randomized to MedDiet, even though a significantly lower rate of depression was observed in diabetic patients allocated to MedDiet with supplementation of nuts [55]. Two additional trials (SMILES (Supporting the Modification of lifestyle In Lowered Emotional States), and MEAL (Mediterranean healthy Eating, Aging and Lifestyle)) are evaluating the impact of implementing a MedDiet pattern on depression [56,57].



Moving toward a positive perspective, we conceptualize mental and psychosocial well-being [58] as encompassing three components: a state of emotional/subjective well-being [59] together with effective functioning of the individual (psychological well-being (PWB)) [60] as part of a positive community (social well-being) [61]. First, emotional, subjective or hedonic well-being involves an emotional pattern defined by high positive/negative affect ratio, happiness, and life satisfaction [59,62,63]. Secondly, psychological or eudaimonic well-being includes self-acceptance, autonomy, positive relationships with others, environmental mastery, personal growth, and purpose in life [60,64,65]. Finally, social well-being comprises community integration, acceptance, contribution, actualization, and coherence [61]. These well-being models were further integrated in the positive Mental Health Continuum (MHC) [66].



In particular, the PWB model [64,65] focuses on under-appreciated aspects of affirmative psychological functioning that have been strongly linked to different positive social, behavioral, biological, and health parameters and outcomes (reviewed in [64,65,67]). Indeed, various features of eudaimonic well-being are associated with healthier behaviors (e.g., exercise, good sleep, weight control) and better physiological regulation and reduced inflammatory and CVD risk factors (reviewed in [65,67]). For instance, persistently high eudaimonic PWB predicts better HDL cholesterol and triglyceride levels in the longitudinal MIDUS (Midlife Development in United States) cohort [68], and it is also cross sectionally associated with lower levels of circulating ceramides, a lipid class involved in metabolic diseases and aging [Berkowitz et al., under revision]. Particular interest has centered on ”purpose in life”, a key dimension of eudaimonic well-being, and its links to healthier habits, more preventive behavior, decreased cognition impairment, reduced Alzheimer and CVD incidence, low total mortality, and longevity (reviewed in [69]).



Based in its broader conceptual paradigm and its implications for promotion of preventive behaviors, the psychological well-being model fits impressively with the larger concept of a Mediterranean lifestyle, including additional and reciprocal benefits on physical, mental, and social health. Considering the positive sociocultural and psychological context in which MedDiets have evolved, it may be particularly useful to explore whether adherence to this lifestyle pattern is linked with various positively operationalized dimensions of psychosocial well-being. MedDiet intake/adherence has been correlated with better health-related quality of life in some cross-sectional or longitudinal cohorts from Greece, Spain and Italy [70,71,72,73,74,75,76,77] as well in US [78], but these findings were not reproduced in other populations [79,80]. More detailed studies, appropriately evaluating a reciprocal link between intake of MedDiets and using more comprehensive measures of subjective, eudaimonic and social well-being are needed.



In this regard, longitudinal evidence demonstrated that baseline adherence to MedDiet predicts better psychological vitality [74] and emotional response via increasing positive affect [75], hinting that improving MedDiet-based food habits may bring increased well-being. Interestingly, adherence to MedDiet correlated cross-sectionally with self-esteem and self-regulation in Chilean children [81,82]. Furthermore, using a positive mental health questionnaire [66] in a cross sectional internet survey, Chilean adults reporting a healthy eating pattern according to the Chilean MDI [34] showed increased prevalence of high levels of PWB as well as increased optimism, and higher subjective vitality [major preliminary findings summarized in ref. [30] and Echeverría et al., manuscript in preparation]. More recently, we found that a Mediterranean-like healthy eating pattern correlated inversely with MetS prevalence and positively with PWB scores in MIDUS [Echeverría et al., unpublished data]. Taken together, these findings suggest an association between high MedDiet adherence and better psychological well-being within as well as outside the Mediterranean basin.



If the associations between MedDiet and well-being are reciprocally causative, improvement in lifestyle habits based on Mediterranean patterns may bring increased well-being, and alternatively, promotion of various aspects constituting PWB may facilitate acquisition and routine practice of a healthy MedDiet pattern, thus generating a salutogenic cycle that leads to reduced risk of physical and psychological chronic diseases and improved overall positive health.



Promotion of well-being per se is, indeed, an emerging goal in mental healthcare, shifting the focus from merely treating or preventing mental disease to actively enhancing positive aspects of mental health. Moreover, an increasing number of intervention approaches, including well-being therapy [83,84,85,86,87], have shown increased subjective well-being and enhanced positive psychological functioning in clinical and non-clinical study samples [88,89,90]. Moreover, meta-analyses of randomized trials have revealed that these interventions improved various aspects of psychological well-being with moderate effect sizes across studies and significant impact on various categories of outcome variables [88,89,90]. More recently, randomized controlled trials based on positive affect and mood-related interventions have led to improvements in healthy behaviors (medication, diet, physical activity, and exercise adherence) [91,92,93,94,95,96]. If PWB interventions are feasible and effective in boosting adherence to key healthy behaviors, they may also be a novel cost-effective tool to improve biomarkers as well as functional and medical outcomes related to chronic disease conditions. In fact, we are currently testing a PWB-based intervention as an innovative approach to increase MedDiet initiation and adherence when managing MetS in Chilean subjects, promoting the broader concept of Mediterranean lifestyle, not exclusively focused on a nutritional point of view.




5. Sustainability of the Mediterranean Diet


A critical target in any future vision about food intake is that of a sustainable healthy diet that is health-promoting and has a low environmental impact involving food that is accessible, affordable, and culturally endorsed. The combination of all these objectives embodies an overarching commitment to prevent malnutrition in all its forms, thereby reducing dietary-related NCDs, while simultaneously preserving biodiversity and planetary health [97].



This is the current context: due to rising contributions (up to 37%) of global greenhouse gases (GHG) emissions worldwide, including 10% derived from food waste and losses [98], dietary patterns and food systems become a critical pillar of climate change mitigation. Overall, plant-based foods have a lower environmental influence, while animal-based and ultra-processed foods have a higher environmental impact [99]. The fact that healthy diets are more environmentally sustainable does not necessarily mean that every healthy diet is environmentally sustainable, nor that every environmentally sustainable diet is healthy [100]. As health benefits have been discussed above, this section focuses on other dimensions—namely, environmental and cultural issues together with physical and economical access—of Mediterranean food patterns as sustainable diets.



5.1. Mediterranean Diet and the Environment


In comparison with a standard Western diet, consumption of Mediterranean food patterns in adults has lower water and carbon footprints (WF and CF, respectively) and use less land and energy [100], see also [101] and [102] in this Special Issue (Figure 2). Even though MedDiet considers a higher intake of oils and nuts compared to Western diet, the associated WF impact of these food items is counteracted by its lower intake of animal products [103]. Similarly, legumes are an important protein source in MedDiets, a food group that has a very little CF compared with beef, the most common protein source in Western diets [104]. On the other hand, animal-based dairy intake as part of a MedDiet has high CF, but it is still lower than other highly consumed beverages, such as soda [104]. Moreover, MedDiet may lead to even better average environmental outcomes in comparison with a high-fat vegan diet, which includes lofty consumption of oil and nuts with great WF, of which nuts are 74% produced under blue water stress [103]. Even though vegan diets are usually the most environmentally sustainable, in some cases, land well-suited for crop production [100] can be retrieved and used for animal grazing linked to beef and dairy production, optimizing resources and supporting thousands of livelihoods with a somewhat positive economically sustainable impact. Thus, various comprehensive synergies and trade-offs need to be identified, assessed, and taken into consideration when recommending a sustainable diet.



Normally, MedDiet also includes locally produced foods, which lower transportation-related CF [106]. Furthermore, Mediterranean farming is seen as a protective model for family agriculture and a model of sustainable rural development [106]. Despite the locally preferred food production and consumption, there are situations where production methods themselves may be critical, thus sometimes locally grown produce may have a detrimental CF effect [107]. In addition, local data should be assessed, and alternatives carefully weighed when making diet sustainability recommendations.



From an overall budgetary perspective, intrinsic environmental costs associated with unhealthy diets are foreseen to reach USD 1.7 trillion by 2030, even higher than their own sanitary associated costs (USD 1.3 trillion) [108]. In addition, obesity is not only a matter of economic and public health burden, but represents an environmental issue in its own right. An overweight person eats almost 20% more calories from food, translating into more resource consumption, biodiversity loss, and additional GHG emissions [109,110]. Thus, implementing MedDiets as a healthy food pattern has important implications related to links between obesity and environmental and economic sustainability.



Overall, the MedDiet is a well-studied dietary pattern that is both healthy and environmentally sustainable. In fact, the Barilla Center for Food and Nutrition Foundation (BCFN) has proposed the Double Pyramid of MedDiet, which includes its healthy food pattern as well as an upside-down environmental-pyramid (Figure 2) [105]. Furthermore, the Food and Agriculture Organization (FAO) of the United Nations has acknowledged the MedDiet as an example of a sustainable diet because it is focused mainly on plant-based food and local produce [97,100,111].




5.2. Mediterranean Diet and Cultural Acceptance


Even though MedDiet is a sustainable healthy diet, many people are unlikely to adhere to a food pattern if it is not culturally acceptable. That said, cultural issues should not be a limitation for transferability of this dietary style beyond the Mediterranean basin. MedDiets, including their food components and culinary methods, are not a strict, but indeed constitute a flexible, dietary pattern that can be locally adapted based on food availability and cuisine traditions [48]. However, in the best of all worlds, this cultural adaptation should preserve key dimensions of sustainable diets: accessibility, affordability as well as human and planetary health.



Remarkably, MedDiets are known for their care regarding food ingredients and preparation together with socialization, both of which underscore cultural values [111,112]. Indeed, a Mediterranean-like diet should include the traditional foods of native cultures from other Mediterranean world regions, as happens in Central Chile. Chilean culture around food is strongly shaped by geographic localization and its local food traditions, which originated from indigenous people as well as Southern Europe. It is also characterized as a way to show appreciation and care to others and it plays a central role on many traditional celebrations.



In Chile, over 82% of 400 surveyed people reported that cooking is a pleasure for them, most of them cook with a companion, which contributes to social continuity, and they favor (70%) Chilean gastronomy [113]. Interestingly, the MedDiet has already been translated into specific culturally adapted food and preparations in other countries [33]. Chile strongly fits in this dietary pattern within its traditional dishes. For instance, chestnuts and pinon nuts are important in the Chilean food culture and, as groundnuts, they have less WF than nuts from trees [103]. In addition, avocados, which are not native to the Mediterranean basin, but are produced and highly consumed in Chile, are a great addition to a MedDiet as fresh local produce with a high monounsaturated fatty acid content, somewhat mimicking olive oil composition [29,30]. Finally, many traditional Chilean food preparations use a Spanish and Italian-like sofrito, a mixture of lightly fried onions and garlic, usually with tomatoes and other vegetables, as a base for soups and stews [29,30].



Limited time available for cooking may be one of the hurdles to adoption of more healthy diets. When considering MedDiets, cooking time within a particular food preparation culture is also a critical factor helping to shift toward eating fresh, plant-based foods and staying away from prepackaged meals or on restaurants. Since MedDiet involves significant home food preparation, time scarcity may be an important barrier to its implementation, particularly at low socioeconomic levels. Furthermore, cooking has been historically assigned to women, and there is an overall trend to a reduction in this household activity as women increasingly work outside the home [114]. This situation thus could be a potential barrier to change food habits and is an issue needing attention. Indeed, home cooking and family meals are a fundamental structure of healthy diets, and time restriction carries a huge risk of dietary changes.



Even though Chile has a strong potential in the cultural adoption of MedDiet because of food availability, preferences and habits (Figure 1), further promotion of this dietary pattern should be modeled by local traditions through nutritional and sociocultural surveys in order to identify similarities and differences relative to MedDiets and adapt local habits without changing our local food and eating culture entirely [48,107,114].




5.3. Mediterranean Diet and Economical Costs and Accessibility


For most consumers, price and taste are the main influences on decisions about what food to buy and eat [115,116]. Whether the MedDiet is affordable has been debated, and the evidence thus far is inconclusive [115], which is the same scenario for most sustainable diets [100]. Feasibility and cost-effectiveness analyses, involving expertise well beyond the biomedical field, will be required to further establish specific dietary patterns as general public policy seeking to promote health and quality of life and prevent the current NCD burden in our population.



Several studies show that economic constraints determine consumption of unhealthy diets characterized by high energy density and palatability [115]. In contrast, high adherence to a healthy dietary pattern is usually associated with higher expenses [108]. In Australia, a sustainable and healthy diet was 30% more expensive than the usual diet for those economically vulnerable [100]. Furthermore, the latest report of the State of Food Insecurity in the World [109] shows that a healthy diet costs up to 5 times more than energy sufficient diets, and Latin America and the Caribbean is the most expensive region (34% higher cost than the global average) for buying food. In this context, a quality food basket was 32% more expensive compared to a basic food basket in Chile, thus precluding 27% of the population from its access [117].



Nonetheless, it is debatable whether the MedDiet is more expensive [115,118,119]. With regard to absolute costs, MedDiet based on common Greek dietary choices varied widely from 5.4 to 83.6 €/week in men and from 10.9 to 55.5 €/week in women with on overall average of 25–26 €/week in both sexes [120]. Two studies in Spanish subjects showed that MedDiet pattern was more expensive than a Westernized dietary pattern or an unhealthy diet after adjusting for potential confounders [121,122]. Another study corroborated that MedDiet foods can be obtained at very broad price ranges (per 100 g or 1000 kcal) and identified some conditions to reach affordable MedDiet costs: high intake of grains, legumes, nuts, vegetables and fruits and lower consumption of leafy greens and fresh fish [119]. Furthermore, an adapted version of MedDiet for low income subjects in US led to increased cost due to higher intake of vegetables, fruits, legumes, nuts and seeds, canola/olive oil, whole grains, poultry and fish, but reduced expenses from less red meat, refined grains, desserts and sweets, and fast food [123]. The authors concluded that predefined MedDiet-oriented choices are not necessarily associated with increased overall daily dietary cost or energy costs, thus economics should not be construed a priori as a barrier to initiation and adherence to MedDiet [123]. However, there are significant challenges when estimating food costs: price of similar food items can vary considerably depending on various factors, such as volume/weight, quality, brand, site of purchase among others. Indeed, trade-offs and cost-effectiveness should be taken into consideration. In addition, United States Department of Agriculture (USDA) analyses have shown that those who cooked at home more frequently had healthier diets and spent less money overall [100]. In the same direction, a more sustainable diet could be achieved while keeping costs low by eating less calories and more plant-based foods [100].



Furthermore, actual cost-effectiveness of nutritional interventions is relevant to support the decisions of different stakeholders, such as clinicians, health care managers, and policy-makers. Recent estimations show Chileans will decrease their life expectancy by 3.5 years over the next three decades, and that obesity-related conditions could reduce gross domestic product of the country by almost 4%, and concomitantly, cost almost 9% of the nation health budget [124]. Nonetheless, there are limited cost-effectiveness analyses of nutrition interventions [115]. From this perspective, MedDiet appears to be cost-effective based on QALY (quality adjusted life year) assessment using good quality trials in comparison with other interventions [125,126]. In particular, data from the Lyon Diet Heart Study combined with conservative assumptions indicate that MedDiet is cost-effective in a high-risk population after a first myocardial infarction with a very favorable return on investment [125]. In addition, total healthcare cost in subjects without prior atherosclerotic CVD was estimated to be 10-fold higher in those who showed low adherence to MedDiet compared to subjects those who were closer to this diet pattern [127]. Then, economic evaluation should be increasingly applied to ensure that scarce resources are allocated more efficiently to reduce the NCD burden through implementation of a healthy dietary pattern.



However, food intake-related economic issues differ between countries and their populations. Some evidence suggests a low cost predefined MedDiet may be feasible for low-income subjects within US [119]. Nevertheless, it is not clear whether regions outside the Mediterranean basin, such as Chile, can indeed adopt and maintain long-term dietary behaviors consistently with a MedDiet pattern from an economic perspective. Thus, costs and budgetary issues must be considered and addressed when designing and implementing a MedDiet-based interventional approach beyond the Mediterranean Sea.



On the other hand, physical accessibility of food is a critical point for adoption of eating habit changes. Some countries in northern Europe are increasingly adopting the MedDiet due to greater availability of fruits and vegetables in local stores [48]. Indirectly, household income also affects access to healthy foods by concentrating them in higher socioeconomic neighborhoods [114]. In contrast, farmers’ market in Chile are commonly located in more vulnerable areas, they supply fruits and vegetables for 70% of the country population and are up to 30% cheaper than supermarkets [128], thus facilitating accessibility and affordability these food groups.



Generally speaking, cost and accessibility for application of a Mediterranean-type food pattern in Chile may not be necessarily prohibitive (Figure 1) and can be adjusted, according to the availability of resources, through greater use of cheaper food items (e.g., legumes, local nuts, grains, canola oil), moderate—rather than high increase of olive oil intake, reduced consumption of more expensive foods (e.g., red meats). In fact, a preliminary analysis of the uncontrolled intervention study previously conducted by our group [44] show no significant cost increase at the workplace cafeteria in which a shift towards Mediterranean style on food was implemented [Echeverría G et al., unpublished results].



If healthy diets are more expensive than unhealthy diets, human and planetary health will not be achieved through mere education and intention. Indeed, educational efforts on healthy food patterns have already been implemented in Chile, such as 5 al Día (www.5aldia.cl), Aliméntate Sano (www.alimentatesano.cl), and Elige Vivir Sano (www.eligevivirsano.gob.cl) programs. However, their impact on consumption of locally available foods and health education has not been evaluated in public discourse or reported in scientific literature.



Despite of well-intentioned attempts, education is not commonly enough to effectively change eating habits as a consequence of economic restrictions. However, costs should not remain a central obstacle and insuperable barrier against adoption of MedDiet or any healthy diet. Of critical importance are public food policies such as fiscal taxing, subsidies, and planning that encourage tackling nutrition, health and environmental inequities as linked objectives. Indeed, studies on long term benefits of MedDiet or other plant-based food patterns on national health-related costs should help in prompting policies to subsidize growing healthier foods and deterring meat-based diets among overall populations.



Finally, we must be aware of all issues discussed in this section and address them appropriately because of the worrisome trend to lower MedDiet adherence detected from 1960s to early 21st century worldwide [129], including southern Mediterranean countries [130], even though some stabilization and improvement seems to be occurring lately [129]. Thus, whole-food plant based diets, in which MedDiet fits nicely, should be strongly encouraged based on current scientific evidence as indicated by the 2019 Lancet Eat Commission Report aimed to nurture human and planetary health [131].





6. Conclusions


Even though it may not be the only approach to oppose the alarming increase in obesity and associated chronic disease risk and incidence, MedDiet may improve health and quality of life in the Chilean population. Evidence supporting health benefits of MedDiet, its relationship with PWB and its environmental impact in Chile (Figure 1) is still preliminary and limited; however, it is encouraging to show emerging findings and underscore the longer-term potential. Thus, additional intervention studies using a locally adapted and feasible MedDiet intervention, context-tailored support to behavior change based on the psychological well-being theory, concomitant sustainability analyses, and more comprehensive outcome evaluations are required—as an in situ proof of concept—to further emphasize and more extensively implement this dietary pattern for prevention and treatment of chronic diseases in our population.
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Figure 1. Mediterranean diet sustainability for promotion of physical, mental, and environmental health in Chile. 
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Figure 2. The double food and environmental pyramid of the Mediterranean diet (adapted from [105]). 
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