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Introduction: How food systems are currently provisioning food to the population is a matter of debate worldwide. Food systems, driven by widespread and increasing adherence to a westernized dietary pattern, are failing to meet people’s basic needs and are draining natural resources. There is a push to make food systems more healthy, fair, and sustainable. To this end, action from all players is needed to meet the international agenda. In this regard, dietitians play a crucial role, as they can provide advice and promote actions that foster the adoption of more sustainable dietary patterns (SDP) as well as the promotion of sustainable food systems. As an emerging requirement in their training, it is crucial to know what dietitians know about SDP as well as their attitudes and current practices in this field in order to strengthen their competences and be key agents for the green transition. For this reason, the aim of the present study is to explore the knowledge, attitudes, practices, and training (KAPT) of European dietitians on SDP by administering an online survey.

Methods: Cross-sectional survey administered between April-August 2021 to dietitians based in the European countries with National Dietetic Associations or Education Associate Members affiliated to the European Federation of Associations of Dietitians (EFAD). Results were analyzed based on European region of professional practice (Northern/Southern/Western/South-East Europe), area of expertise and years of experience.

Results: Responses from 2211 dietitians from 25 countries were received, although the analysis was based on those that responded at least 90% of the survey (n=208). European dietitians are lacking training on SDP but are willing to learn more about it. Most dietitians perceive themselves as able to define an SDP, although aspects concerning social and economic sustainability were underestimated. Dietitians concur that barriers exist to the promotion of SDP, such as the lack of updated national food-based dietary guidelines and the absence of support from peers and managers. The country of professional activity seemed to be key to influencing dietitians’ KAPT.

Discussion: These results emphasize the need to strengthen European dietitians’ training in SDP and increase public/private commitment to consider dietitians as key professionals for the transition towards SDP.
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1. Introduction

Food systems are at the core of debates about sustainability. As a primary link between humans and the planet, they have been established to be paramount to achieving the 172030 Sustainable Development Goals (1). According to the American Dietetic Association (2), “a sustainable food system exists when production, processing, distribution and consumption are integrated and related practices regenerate rather than degrade natural resources, are socially just and accessible, and support the development of local communities and economies.” At the European level, the Farm to Fork strategy, as part of the European Green Deal, was established in 2020 with the aim of accelerating the transition toward more sustainable food systems (3).

Multiple determinants of sustainable food systems have been identified along natural, agricultural, and human systems (4). Nature’s phenomena, such as the climate, nutrient cycling, biodiversity, water cycles, and coastal protection, or natural resources such as the availability and type of land, aquatic systems, forest resources, genetic resources, nutrients, and energy, constitute the foundation for food systems. As such, they intersect with agricultural practices, including the type of production (crops, livestock, forestry, fisheries, and aquaculture) and inputs/outputs (food, feed, plant-based or animal-based commodities/materials, biofuels, etc.). At the human level, economic activities such as processing of nutritious and healthy food, economic development, inclusive and efficient markets, enabling policies and infrastructure, and social services and conditions such as demographic changes, health, nutrition, urbanization, etc. greatly influence food systems.

In this regard, dietary patterns are key downstream elements of the human system. They constitute the demand and, given the availability of resources, drive the agricultural production and use of natural resources (5). Dietary patterns, therefore, also influence economic activities (e.g., food manufacturers want to adapt their products to the preferences of consumers), as well as social aspects (e.g., community activities, or workforce dynamics) (6). Ultimately, dietary patterns impact both human and planetary health (7, 8).

Sustainable Healthy Diets (SHD) are, according to the FAO, dietary patterns that promote all dimensions of individuals’ health and wellbeing; have low environmental pressure and impact; are accessible, affordable, safe and equitable; and are culturally acceptable (9). Most of the discourse on sustainable diets focuses on their environmental impact (10–14). However, at least three dimensions have been described: economic, social, and environmental (15). The (human) health dimension is often added to these (16–18) or placed as a dual and interdependent outcome with sustainability (19). The integrity of these dimensions is being threatened by the current westernized dietary patterns, characterized by high consumption of nutritionally poor food products, an excess of animal-source proteins, and a shortage of foods of plant-based origin, and the food system that supports them.

From the environmental point of view, food production, led by consumers’ preferences and driven by weak regulations and large corporations that prioritize short-term public health needs, is accelerating climate change (20). Anthropogenic greenhouse gas emissions (GHGe) (e.g., carbon dioxide, methane, and nitrous oxide) are the root cause of global warming and have been set at the core of the international agenda to achieve CO2 neutrality and slow down the rise in temperatures (21). Food systems were recognized in the 2021 UN Food Systems Summit, and in COP26-Glasgow, as key in the fight against climate change. Food systems, agriculture in particular, are estimated to be responsible for up to 34% of GHGe (22), 80% of deforestation, 40% of global land use (23), and 70% of freshwater use (24). However, adaptation strategies on the food production, distribution, and consumption sides are envisioned to mitigate this environmental impact.

Apart from this, a push for a shift toward SHD stems from the burden current diets are posing on global health. The consumption of nutritionally poor diets with low intake of fruits and vegetables and high consumption of processed meat, sugar, and salt has been recognized as the leading cause of disability-adjusted life-years (25). Shifting from current food consumption patterns to diets where especially meat is replaced with other animal sources or plant-based proteins represents a risk reduction of 4% for multiple health outcomes (respiratory disease, cancer, diabetes, and cardiovascular disease combined) and a decrease in GHGe and land use by 24 and 9%, respectively, according to a systematic review of empirical and modeling studies from 2020 (26).

Last but not least, a closer look at the socioeconomic dimension is required to understand the impact of today’s food system. According to the latest estimates provided by FAO in the report “State of Food Security and Nutrition in the World” (27), the current management of food systems is teetering over the socioeconomic principles of SHD. In 2021, 9.8% of the global population was undernourished, and in 2020, almost 3.1 billion people could not afford a healthy diet. The authors highlighted that price inflation and low support from governments to produce nutrient-dense food rather than staples (e.g., rice, sugar, meat) is compromising the purchase of foods such as fruits and vegetables. This is also harming the well-being of small producers, since regulations on food markets mainly favor large corporations (27). This scenario is unlikely to improve as climate change progresses unless strategies that enable greater resilience are applied (28, 29).

For everything mentioned above, it is of great importance to shift toward win-win diets that benefit both the environment and people’s health, pursuing not only a lack of disease but as the full accomplishment of physical, mental and social well-being (30, 31). Dietitians’ role in health promotion through diet is well recognized, but they are being required to also look after the environmental implications of such recommendations. They are envisioned to be key facilitators of the transition toward more sustainable food systems, as they can provide advice and promote actions that foster the adoption of more sustainable dietary patterns (32–35). By providing individual counseling, developing and monitoring food service standards, elaborating food-based dietary guidelines, or implementing other public health measures, dietitians can shape the dietary patterns of a population, thus influencing food systems and impacting its sustainability.

It is therefore fundamental that dietitians be aware of their potential role in fostering SHD and sustainable food systems and possess the competences to adequately promote them by being acquainted with the emerging evidence about what constitutes a sustainable dietary pattern, the factors that favor or hinder sustainable dietary behaviors, and how it changes in different contexts. Since this is an emerging requirement for the dietetics discipline, a systemic change that enable everything mentioned above is needed. To achieve this, it is important to build the foundations by investigating what they already know, what is their attitude toward this topic and their current practices. Previous literature has made this attempt at global (36) and local scale (Australia) (37), but to our knowledge a focus on Europe is still lacking. For this reason, this study aims to explore the knowledge, attitudes, practices, and training (KAPT) of European dietitians on sustainable dietary patterns (SDP).



2. Methods

This paper reports on an exploratory cross-sectional study that examines European dietitians’ KAPT on SDP through an online survey, which was available between April and August 2021 to European dietitians from the countries with National Dietetic Associations or Education Associate Members affiliated to the European Federation of Associations of Dietitians (EFAD) (n = 28).1

We aimed to reach as many respondents as possible from all European countries, areas of expertise and years of experience. Graduated dietitians and final year students of nutrition and dietetics in Europe were eligible. For this research, a convenient and snow-ball sampling strategy was considered the best option given the outreach EFAD has with its network at European level even if it hinders the representativity of the sample. This approach has been used in previous studies with similar characteristics (37, 38). Therefore, dietitians affiliated to the EFAD, including members of the European Specialist Dietetics Networks in Public Health and Obesity, and the European Network of Dietetic Students (ENDietS) were contacted via email to respond the survey. Dissemination was also performed through EFAD communication channels (newsflash, LinkedIn, and Facebook).

Ethical approval to conduct the study was received by the Research Ethical Committee of the Ramon Llull University, and all participants provided written informed consent.


2.1. Measures

This research was conducted through an ad hoc survey specifically designed for this study using the online platform LimeSurvey. The survey was built following six steps: (1) design the questions to be made in the focus groups based on analysis of the literature and the advice from experienced dietitians; (2) four focus group discussions with European dietitians to explore their KAPT and educational needs on SDP; (3) thematic analysis from step 2; (4) develop the survey, which was structured with five dimensions (knowledge, educational needs, individuals/consumers/citizens attitudes, preferred educational sources, and barriers/opportunities for being trained in SDP); (5) expert validation of the drafted survey with 13 dietitians from multiple backgrounds (public health, academia, research, food service, and the food industry); and (6) pilot administration of the survey with seven dietitians from Germany, Spain, Greece, and the United Kingdom to ensure that the questions were correctly understood and formulated.

The final survey had 52 questions that combined multiple-choice, open-ended, and close-ended answers. The first section of the survey contained questions regarding country of professional activity, area of expertise (e.g., clinical dietetics, pediatric dietetics, sports dietetic, public health, food service dietetics, students), work setting (e.g., corporate nutrition, education, food industry, hospitals and other public health care facilities, national agencies, private consultancy, public health, and research) and years of experience (e.g., 0–4 years, 5–9 years, 10–19 years, >20 years). Concerning the questions from the remaining sections, the present paper will display only those questions related to dietitians’ KAPT, which are presented in Table 1. For more details on the answers embedded in each question, see Supplementary Table S1.



TABLE 1 Questions included in the online survey.
[image: Table1]

Items on the knowledge question: “According to your own perception, please rate from 1 to 4 the following elements depending on their relevance in defining an SDP,” were selected based on the definition of sustainable diets provided by FAO in 2010 and the suggestions made by the expert dietitians. To facilitate the analysis, these items were classified into three categories corresponding to the three dimensions of sustainability as described by the FAO: environmental, economic, or societal.



2.2. Data analysis

The data were analyzed using SPSS 28.0.0. Before proceeding with the analysis, the data were cleaned and organized to facilitate the task. Dietitians’ countries of professional activity were categorized according to their respective European region (Northern Europe – N, Western Europe – W, Central-Eastern Europe – CE and Southern Europe – S), following the classification proposed in the European web portal EUR-Lex.2 This classification allows to take into consideration some tendencies within regions in terms of culture, climate and agricultural practice. It should be noted that this is not an assumption of the homogeneity of dietitians across the countries within each of the four regions. In this regard, since the distribution of dietitians across areas of expertise was not homogenous, they were grouped into two unique categories to facilitate the analysis. One included food service dietitians and public health nutritionists, referred to in this paper as “Public Health Nutrition.” The other one included clinical dietetics, pediatric dietetics, and sports dietetics and, for the purpose of this article, is categorized as “Clinical Dietetics.” Students also expressed their area of expertise and were allocated according to their answers. Respondents could answer with multiple areas of expertise and work settings, which explains why the sum of percentages in Table 2 is not 100.



TABLE 2 Professional and working characteristics of the sample population (n = 208).
[image: Table2]

Descriptive statistics were performed for those variables reflecting professional characteristics and KAPT. The chi-square test of independence was used to identify professional characteristics that could modulate dietitians’ KAPT. The non-parametric tests Kruskal-Wallis, for evaluating years of experience and country of professional activity, and Mann–Whitney, for evaluating area of expertise, were used to assess differences between groups among continuous variables (questions 1.2 and 1.3).




3. Results

A total of 2,211 responses were received, accounting for both partially and fully completed responses. For the present analyses, we included participants that answered at least 90% of the survey. This resulted in the analysis of 208 responses, of which only 4 were partially completed.

From the 28 countries affiliated with EFAD,3 answers were received from dietitians working in 25 of these countries. Cyprus, Iceland, and Israel were not represented.4 Table 2 shows the survey representation from each European region, and it can be observed that Western countries (n = 76; 37%) were the most prevalent ones, followed by those of Southern Europe (n = 75; 36%), Central-Eastern Europe (n = 38; 18%), and Northern Europe (n = 19; 9%).

In reference to the area of expertise, we obtained data mainly from clinical and public health nutritionists and to a lesser extent from pediatric, sports, and food service dietetics. Only two people did not provide an answer to this question, thus resulting in two missing values. Greater homogeneity was observed among dietitians’ work settings, in which education (n = 74; 36%), hospitals (n = 66; 32%), and private consultancy (n = 69; 33%) were the ones that stood out the most, followed by public health (n = 45; 22%) and research (n = 48; 23%). Working in the food industry (n = 25; 12%), within corporate nutrition (n = 15; 7%) and in a national agency (n = 8; 4%) were the least prevalent work setting.

Concerning years of expertise, there was a higher response rate from dietitians working in the field for less than 5 years (n = 79; 37.9%), followed by those more experienced working in the field for more than 20 years (n = 51; 24.5%). Those working for 5–10 years, and 10–20 years were 38 (18.2%) and 40 (19.2%), respectively.

Three-quarters of the sample never received training on SDP. Further information on this is provided in the upcoming section named “training.”


3.1. Knowledge

Results regarding the perceived degree of relevance of different items in defining SDP, presented in Table 3, showed that around half of the items were considered as completely relevant, as they displayed a median of 4 (maximum punctuation). Items that referred to environmental sustainability reached the median score of 4, i.e., they were more frequently perceived as completely relevant (5 out of 5) in comparison with those involving the economic (1 out of 4) and social dimensions (1 out of 3). Notwithstanding that, the median for the lowest scored items was 3, showing that they were also considered as relevant to the definition of SDP. Three items were scored in better agreement, expressed as an interquartile range (IQR) of 0, and they were related to the environmental dimension (“An SDP ensures health of present and future generations,” “An SDP protects the environment,” “An SDP accounts for the minimum food waste”). As presented in Supplementary Table S2, higher response variability (IQR of 1) was associated with dietitians’ European region of professional activity for two items from the economic dimension (“An SDP ensures fair prices across the food chain” χ2 = 27.616, p < 0.001; “An SDP includes minimally processed foods” χ2 = 31.993, p < 0.001) and two other from the social one (“An SDP is mainly plant-based” χ2 = 25.334, p = 0.003; “An SDP is culturally acceptable,” χ2 = 24.763, p = 0.003). Precisely, more than half of dietitians from Western Europe expressed that ensuring fair prices across the food chain was completely relevant in defining an SDP (51.3%), whereas Central-Eastern dietitians showed the lowest proportion for this response (21.1%). In contrast to this, almost half of Northern dietitians considered this element moderately relevant (47.4%). Regarding food processing, dietitians from Southern Europe tended to consider it as completely relevant to the definition of SDP (57.3%), followed by Central-Eastern (44.7%), Western (43.4%), and Northern dietitians (15.8%). The latter mostly considered this element as being moderately relevant (42.1%). Regarding elements of the social dimension, the highest proportion of Northern dietitians considered SDP as mainly plant-based to be completely relevant (63.2%), in contrast to Central-Eastern dietitians, who gave this answer the least frequency (28.9%) (χ2 = 25.334, p = 0.003). Only within Southern and Western respondents no responses were attributed to the answer “not relevant at all.” Finally, 53.3–55.3% of Southern and Western dietitians, respectively, showed agreement in considering cultural acceptability completely relevant for defining an SDP, whereas Central-Eastern dietitians displayed the lowest percentage for this response (21.1%) (χ2 = 24.763, p = 0.003). Differences between groups were neither observed for further elements nor for other sociodemographic characteristics (area of expertise or years of experience).



TABLE 3 Dietitians’ ratings on the relevance of different elements in defining Sustainable Dietary Patterns.
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Dietitians ranked from 1 to 10 the environmental impact of different food items. As expressed in Figure 1, the results showed that the food groups that were perceived to have a more positive impact on the environment were vegetables and fruits, legumes and pulses, whole grains, tubers and roots, and vegetable oils. Rates were generally the same across sociodemographic groups, although significant differences were observed for vegetable oils. Northern dietitians considered vegetable oils as having a more positive impact than the others (Mean 8.5 vs 7.6, p < 0.05). Differences were also observed depending on dietitians’ years of expertise. Those who had worked for 5–9 years displayed the lowest rate and those with 10–19 years of experience the highest (Mean 6.4 vs. 8.2, p < 0.01). Dairy alternatives, eggs, meat alternatives, dairy, sugar, and fish received neutral punctuation. Differences were also observed depending on the dietitians’ country of professional activity, mainly in regard to fish and dairy. The former received significantly lower punctuation among Western dietitians if compared with the remaining regions (Mean 3.2 vs. 4.8–5.1, p < 0.001). Dairy was rated as having a more negative impact also among Western dietitians, in contrast to those from Southern Europe, who rated dairy more positively (Mean 4.1 vs. 5.6, p < 0.001). Meat was perceived to be the food group with a greater detrimental impact on sustainability. Greater differences were observed between Western and Central-Eastern dietitians (Mean 2.3 vs. 3.4, respectively, p < 0.01). See Tables 4.1, 4.2 for more information.

[image: Figure 1]

FIGURE 1
 European dietitians mean rating on food items according to their impact on sustainability (1 = more negative impact; 10 = more positive impact).




TABLE 4.1 Differences between dietitians’ mean rating of food items according to their impact on sustainability (1 = more negative impact; 10 = more positive impact) by European region of work.
[image: Table4]



TABLE 4.2 Differences between dietitians’ mean rating of food items according to their impact on sustainability (1 = more negative impact; 10 = more positive impact) by years of experience.
[image: Table5]

Regarding the assessment of food characteristics, seasonal foods, those produced in an environmentally friendly manner, and local food, followed by organic food, were rated as being more beneficial to the environment (Mean score: 8.9 ± 2.0, 8.5 ± 1.9, 8.3 ± 2.1, and 7.4 ± 2.3, respectively). To a lesser extent, nutrient-dense food (mean 6.8 ± 2.6), food portion size (6.6 ± 2.6), and micronutrient-fortified foods (mean 6.1 ± 2.1) were perceived as having a more neutral impact on the environment. Food waste (mean 3.5 ± 3.4) and processed food (mean 3.5 ± 2.5) (e.g., precooked meals, ready to consume fruits and vegetables…) were the characteristics perceived as having a more negative impact on the environment (see Figure 2 for more details).

[image: Figure 2]

FIGURE 2
 European dietitians mean rating on food characteristics according to their impact on sustainability (1 = more negative impact; 10 = more positive impact).


However, as shown in Tables 5.1, 5.2, different ratings were observed depending on the European region and years of experience, mainly for the following food characteristics: processed food, organic food, nutrient-dense food, and micronutrient fortification. No significant differences were observed among dietitians’ areas of expertise.



TABLE 5.1 Differences between dietitians’ mean rating of food characteristics according to their impact on sustainability (1 = more negative impact; 10 = more positive impact) by European region of work.
[image: Table6]



TABLE 5.2 Differences between dietitians’ mean ratings of food characteristics according to their impact on sustainability (1 = more negative impact; 10 = more positive impact) by years of experience.
[image: Table7]



3.2. Attitude

Confidence in defining an SDP, assessed through the question “Would you be able to define what an SDP is?,” was observed among 79% (n = 165) of dietitians, whereas 21% stated that they would not be able to do so (n = 43). Geographical area and years of experience modulated this answer (p < 0.05). Up to 86.7% of Southern dietitians and 81.6% from Western Europe were confident in defining SDP, whereas confident dietitians from Central-Eastern and Northern Europe only represented 65.8 and 68.4% of their group, respectively. More experienced dietitians were the most confident in their answers when compared with the remaining groups (94.1% vs. 70–78.5%; p = 0.014).

Additionally, it was observed that up to 64% (n = 133) of dietitians agreed that their role in promoting SDP was completely relevant, although full agreement was not met since up to 9% (n = 19) thought their role was either moderately relevant or not relevant at all. No differences were observed between sociodemographic groups.

Finally, regarding dietitians’ willingness to know more about SDP, although the median score was the highest achievable, agreement was not met. Almost three quarters of the sample were completely interested in getting to know more (n = 147; 71%), whereas 13 individuals (6%) were either moderately interested or not interested at all. These results were not influenced by dietitians’ sociodemographic characteristics.



3.3. Practice

The application of SDP in practice was generally low. Up to 38% (n = 78) of dietitians expressed that their practice was moderately close to SDP principles (punctuation: 2 in a scale of 4) and 36% (n = 74) categorized it as moderately close (punctuation: 3 in a scale of 4) (see Table 6 for more details). Differences were observed depending on dietitians’ geographical area of professional activity (p < 0.001). Those from Central-Eastern and Northern Europe showed lower rates, since 55.3% from Central-Eastern Europe answered that their practice was “moderately close” (vs 31.6, 34.7, and 36.8% from W, S, and N, respectively) and up to 36.8% of Northern dietitians expressed that their practice was “not close at all” (vs. 4, 10.5, and 18.4% from S, W, and CE, respectively).



TABLE 6 Dietitians’ median and distribution ratings of attitudes and practices on Sustainable Dietary Patterns.
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Figure 3 displays the results on informational gaps dietitians encountered when applying SDP. Information on a product’s environmental footprint, updated national food-based dietary recommendations, and sustainability literacy were the types of information identified most often (by 59, 58, and 57%, of respondents, respectively). In contrast to this, information on how to access local and seasonal food and the sustainability of ingredients, foods, products, or dietary patterns received fewer votes (34 and 40%, respectively).

[image: Figure 3]

FIGURE 3
 Information gaps identified by dietitians to promote/apply Sustainable Dietary Patterns. DP, Dietary Pattern; EF, Environmental Footprint; PL, Policy Landscape; SD, Sustainable Diets; SDP, Sustainable Dietary Pattern.


As described in Supplementary Tables S3.1, S3.2, significant differences were observed between the responses given by dietitians depending on their geographical region and area of expertise. The lack of national/international guidelines was recognized by roughly half of dietitians from Central-Eastern, Southern, and Western Europe (44.7, 64, and 56.6%, respectively), but only by 10.5% from the North (p < 0.001). Similar proportions were observed for information on food packaging sustainability, where Northern dietitians expressed the lowest need for further information compared with those from the remaining regions (21.1% vs. 46.7% S – 57.9% W – 63.2% CE; p = 0.011). Dietitians from Central-Eastern Europe had the highest rate of declaring missing information on how to access local and seasonal food (47.4%), followed by those from Southern (38.7%), Western (28.9%) and, ultimately, Northern Europe (10.5%). Regarding food processing, a higher proportion of dietitians from Western (67.1%) and Central-Eastern Europe (57.9%) declared missing information on this, whereas dietitians from Southern and Northern Europe expressing this represented 41.3 and 47.4% of their respective groups.

Strong evidence on the significance of differences depending on area of expertise was observed in sustainability literacy (p < 0.001). Up to 69.6% of public health nutritionists expressed missing information on this, almost 50% more than clinical dietitians (46.5%). To a lesser extent, but still significant, small differences were identified regarding information on the sustainability of food origin (p = 0.025). In this case, 58.7% of public health nutritionists and 43% of clinical dietitians stated that information was lacking on this. No differences were observed depending on years of expertise.



3.4. Training

As indicated in Table 1, only 25% of the sample ever received training on SDP. However, up to 62% (n = 128) of dietitians would know what sources of information on sustainability to look for if needed.

In terms of training received, no differences were observed between groups, but there were significant differences when it came to the ability to search for information on SDP (see Table 7). Public health nutritionists were more aware of sources of information about sustainability than clinical dietitians (73.9% vs 52.6%; p = 0.002). Years of experience also seemed to influence dietitians’ ability to identify these sources of information, since up to 80.4% of the most experienced ones expressed being able to know what sources to look for, in contrast to lower percentages from the remaining groups ranging from 51.9% (0–4 years) to 65.8% (5–9 years) (p = 0.006).



TABLE 7 Dietitians’ awareness of what sources of information to use regarding SDP, stratified by area of expertise, years of experience, and geographical area of work.
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4. Discussion

Our study shows that European dietitians are, regardless of their background, undeniably willing to contribute to combating climate change and acknowledge their role in building a more resilient planet. However, almost one quarter of dietitians declare knowing how to define an SDP, and few of them are actually able to apply sustainability in their work settings. The lack of training or structural support such as updated food-based dietary guidelines may contribute to this situation, which worsens depending on dietitians’ country of professional activity. Through the exploration of dietitians’ KAPT toward sustainable diets, this research demonstrates that nutrition and dietetics is an emerging profession in this field and identifies key areas that need to be addressed to enable dietitians to promote sustainable diets effectively.

Regarding knowledge on sustainable diets, our findings show how dietitians identify factors related to environmental sustainability more easily than those related to social and economic sustainability. These results are aligned with a survey conducted among nutrition and dietetic undergraduate students from Australia, where the concepts they were less familiar with were also those related to economic and social sustainability (37). This is not surprising given the fact that the latest literature on food and sustainability is also biased in this way, as it has been stated in previous papers (12, 39, 40). According to a systematic review on indicators for SHD, while 92% of studies included environmental indicators to assess sustainability, only 32% referred to sociocultural parameters (12). In line with this, a report developed by the British Food Agency Standards highlights the absence of studies in the UK evaluating the economic side of sustainability determinants. The complexities that surround the definition of socioeconomic factors from SDP coupled with the publication of reference papers that are solely focused on the environmental aspect of sustainability have contributed to underestimating the socioeconomic aspects of sustainable diets, such as food justice or cultural preferences. However, with the SDG as a guide and the rise of social instability derived from the COVID-19 pandemic and major climatological events, the consideration of the socioeconomic impact of sustainable diets is receiving more attention (27, 29, 41). As a matter of fact, leading organizations such as the EAT Lancet Commission are working toward the publication of reference reports on sustainable diets that include the socioeconomic dimensions (7).

When rating the environmental impact of different food items, a low degree of agreement was observed above all according to dietitians’ geographical region. Moreover, just as it is difficult to determine the socioeconomic impact of SDP, it is difficult to define the environmental one. This is reflected in a systematic review, where the mean environmental impact of food (especially from animal origin) was accompanied by large variations that could be explained by farming methods and conditions (42, 43). Food production, in particular, is crucial to estimate the environmental impact of food, since it accounts for up to 71% of the 34% GHGe coming from agriculture (44). For instance, according to data from the French Environment and Energy Management Agency, 1 kg of lettuce produced in a French heated greenhouse emits 11 kg of CO2eq, whereas 1 kg of in-season lettuce only generates 0.3 kg of CO2eq (42). Apart from this, transportation, food handling, storage, processing, and food trade are also responsible for the environmental impact of food (45). Therefore, how all these stages of the food system are managed will determine the ultimate environmental impact of food.

The proportion of professionals already applying the knowledge and competences linked to this topic in their work setting is low even though dietitians manifest a strong interest in knowing more about it and acknowledge the importance of their profession in promoting SDP. The complexity that surrounds the application of sustainable food systems, the high amount of emerging evidence that prevents dietitians from being up to date, and the lack of agreement on the extent to which dietitians should be part of the change toward sustainable food systems or the absence of support from peers and managers, are some of the obstacles to applying sustainability principles to dietitians work, as identified in a Delphi panel from the International Confederation of Dietetic Associations (36). In order for the dietetics profession to be part of the fight against climate change, it is paramount that they improve their self-efficacy in this matter, and to this end, it is important to strengthen relationships with partners and apply a systemic multi-stakeholder approach (46). Our study shows that European dietitians recognize their role in promoting sustainability, which is in line with other studies conducted worldwide (36). Contradictory results are displayed in studies from the USA, where only 34% acknowledge dietitians’ role in promoting sustainable practices (47). This difference may be explained by the time gap between studies where support from the main institutions has been more evident during the last few years. In recent years, the importance of reducing the environmental impact of food systems, promoting food security, and shifting toward more sustainable diets has been highlighted in numerous leading reports (3, 9, 29), establishing dietitians as professionals in a position to lead change.

In an attempt to highlight dietitians’ relevance in being part of the transition toward SHD, it is important to note that when providing dietary recommendations in light of sustainability, trade-offs can emerge throughout the different stages of food systems (48, 49). From the health perspective, authors have acknowledged that shifting toward more plant-based diets would reduce environmental impact, but bioavailability or intake of key nutrients could be hampered (e.g., proteins, calcium, iron…) (7, 50–52). Also, recommendations could lead to increased intake of processed meat alternatives, which some of them have been recognized as being nutritionally inadequate (53, 54). In this regard, dietitians are trained to design nutritionally adequate diets and are equipped with a strong ability to educate patients and the public, influence allied professionals, and intervene in the different stages of food systems (55). Therefore, to achieve the alignment between sustainability and health, it is fundamental for dietitians to be trained on the basis of sustainability. Our research emphasizes the unprecedented opportunity for universities and other academic organizations to re-assess their curricula and include this topic transversally to their training. In fact, although sustainability may appear as a public health concern, interest in this topic comes from all types of disciplines, thus reflecting that sustainability affects not only public health but also the clinical setting and beyond.

The informational gaps identified in the present paper can be used as a guide to develop these programs. Factors that enable dietitians to be more familiar with SDP key concepts, comprehend current evidence, and apply informed decisions, such as product’s environmental footprint or sustainability literacy, were two of the three main gaps identified by dietitians. Also, the lack of updated FBDG was placed as the second gap dietitians found that impeded their promotion of SDP. Sustainable FBDG are identified as nation-based key tools to enable the transition toward SDP (56). In the European region, 72% of countries (23 out of 32) include sustainability recommendations in their FBDG (57). Nonetheless, this high percentage does not correlate with dietitians perceived lack of updated FBDG. An explanation for this could be that sustainability is included imprecisely and clear messages on how and why sustainability must be embedded in healthy diets are lacking (58). Therefore, sustainability principles are not easily recognized by dietitians. As a matter of fact, only 10% of Northern dietitians identified updated FBDG as a gap, which reflects the efforts made by Northern countries to enable the transition toward SDP. In 2021, the Danish Veterinary and Food Administration updated their FBDG with the slogan “good for health and climate” (59). Furthermore, it is expected that sustainability principles will be incorporated into the Nordic Nutrition Recommendations in 2022, thus aiming to improve diets in Denmark, Finland, Iceland, Norway, and Sweden.5

Several socioeconomic factors play a role in how sustainability is applied to dietitians’ practices, including country of professional activity, diet followed, and years of expertise (46). In fact, a scoping review from Guillaumie and colleagues revealed that those having worked for more years expressed fewer intentions to incorporate sustainable nutrition into their practice. However, we found that there was no difference between years of expertise and willingness to apply sustainability to practice and to gain additional knowledge about it. In our case, this survey revealed that the country where dietitians practice their profession was the most influential factor affecting how much sustainable principles were applied to their work. Those whose jobs were based in Western or Central-Eastern Europe were the ones who expressed fewer opportunities to do so. This may be explained by the influence local governance may have on these regions. In the previous paragraphs, the importance of enhancing dietitians’ self-efficacy in promoting sustainability was highlighted, but this is not enough if alliances between key stakeholders are not established, or support from local governance is not preserved (46, 56).

This study entails some limitations. First, the small sample and the unbalanced distribution of dietitians across Europe hampers the drawing of conclusions at the European level. However, this exploratory study provides a first overview of the European situation regarding dietitians’ KAPT on SDP that can inform further studies or actions within the region. Second, governance or training received on SDP are important factors that facilitate dietitians’ application of sustainability principles. However, other sociocultural factors such as the personal dietary patterns of the respondents could also influence their engagement with sustainable practice, as identified in the survey from Hawkins and colleagues (47). Therefore, future research should aim at increasing the sample size and acquiring more information on dietitians’ socioeconomic and cultural characteristics such as the type of diet followed to better understand how their KAPT applies to sustainability principles.

Notwithstanding that, this research is impactful on multiple levels. On the academic side, this is a call for universities and training organizations to deliver courses for dietitians on sustainability and include this in undergraduate degrees. The differences observed across European regions underline the importance of strengthening the commitment of public authorities to develop FBDGs that are up to date with sustainability principles, hence facilitating the promotion of SD among dietitians. Finally, our research can also be used by private companies engaged with nutrition and sustainability to recognize dietitians as professionals than can assist them meet their business goals.
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