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Dear Citizens,
Food is an important part of our everyday lives. It influences our health, well-being 
and quality of life, while also representing an important part of Slovenian culture, 
tradition and social environment. Dietary choices have long-term consequences not 
only for individuals, but also for the healthcare system, rural development, food 
security and the environment.

Slovenia has a rich culinary heritage and diverse dietary characteristics shaped by 
different geographical, cultural and climatic environments. The tradition of home-
prepared meals, local food production and seasonal foods remains an important 
part of the Slovenian way of life. At the same time, Slovenia is also facing changes in 
dietary habits, lifestyles and the food environment, all of which influence population 
health.

The national nutrition guidelines are based on the best available scientific evidence 
and contemporary knowledge on the relationship between nutrition, health and 
sustainable development. In their preparation, the authors considered international 
scientific evidence, including European recommendations such as the Austrian, 
German, Danish, and Nordic Nutrition Recommendations, while adapting them to 
the Slovenian context, dietary habits, and food availability.

The Guidelines are intended to support the people of Slovenia in developing 
balanced dietary habits. At the same time, they provide a professional framework 
for healthcare professionals, educational institutions, public institutions, food 
providers and all those involved in shaping the food environment in Slovenia.

Particular emphasis is also placed on the sustainability aspects of nutrition. The 
choice of local, seasonal and high-quality foods can significantly contribute to 
preserving natural resources, reducing environmental pressures and supporting 
Slovenian agriculture and rural areas.

We believe that these Guidelines will contribute to a better understanding of the 
importance of nutrition and support efforts towards a healthier, more inclusive and 
sustainable Slovenia.

Mateja Čalušić
Minister of Agriculture, Forestry and Food

Dr Valentina Prevolnik Rupel 
Minister of Health 

mag. Bojan Kumer 
Minister of the Environment, Climate and Energy
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ABBREVIATIONS

ABO: Blood-Type diet

AICR: American Institute for Cancer Research

ALA: Alpha-linolenic acid (C18:3n-3)

BMI: Body mass index

CHD: Coronary heart disease

CVD: Cardiovascular disease

DASH: Dietary Approaches to Stop Hypertension

DHA: Docosahexaenoic acid (C22:6n-3)

E%: Energy percentage, i.e., percentage of total energy intake

EFSA: European Food Safety Authority

EMBASE: Excerpta Medica Database

EPA: Eicosapentaenoic acid (C20:5n-3)

ESC: European Society of Cardiology 

FAO: Food and Agriculture Organization of the United Nations

FBDG: Food-based dietary guidelines

FMD: Fasting-mimicking diet

GHG: Greenhouse gases

GMO: Genetically modified organism

HbA1c: Glycated haemoglobin 

HDL: High-density lipoprotein

IOM: Institute of Medicine (now the National Academy of Medicine), USA

IU: International unit

IPCC: Intergovernmental Panel on Climate Change

PCB: Polychlorinated biphenyl

PM₂.₅: Fine particulate matter

PUFA: Polyunsaturated fatty acids

KJ: Kilojoule (1 kJ = 0.239 kcal)

Kcal: Kilocalorie (1 kcal = 4.184 kJ)

LA: Linoleic acid

LCA: Life Cycle Assessment

LCHF: Low-carb, high-fat diet 

LDL: Low-density lipoprotein 

LNCSB: Low- and no-calorie sweetened beverages

MA: Meta-analysis

MJ: Megajoule (1 MJ = 239 kcal)

MRL: Maximum residue limits

NH₃: Atmospheric ammonia

NNR: Nordic Nutrition Recommendations 
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n-3 LCP: n-3 long-chain polyunsaturated fatty acids

n-3 PUFA: n-3 polyunsaturated fatty acids 

n-6 PUFA: n-6 polyunsaturated fatty acid

NCD: Non-communicable disease

OPEN: Open Platform for Clinical Nutrition

PAL: Physical activity level

PRI: Population Reference Intake

PubMed: Public Medline

RTC: Randomised Clinical Trial

qSR: Quality systematic review

SFA: Saturated fatty acids

SNG2025: Slovenian Nutrition Guidelines 2025

SO₂: Sulfur dioxide

SR: Systematic review

SSBs: Sugar-sweetened beverages

T2D: Type 2 diabetes

TFAs: Trans fatty acids

TRE: Time-restricted eating

UN: United Nations

UPFs: Ultra-processed foods

WCRF: World Cancer Research Fund

WFPB: Whole-food plant-based

WHO: World Health Organization

 

GLOSSARY

ABO blood-type diet (ABO diet): A dietary approach that recommends specific foods based on an 

individual’s blood type, with the aim of optimising health.

Added sugars: Refined sugars such as sucrose, fructose, glucose, starch hydrolysates (e.g., glucose 

syrup, high-fructose syrup), and other isolated sugar preparations used as such or added during food 

preparation and manufacturing. Added sugars are included within the category of free sugars.

Carbon dioxide equivalents (CO2-eq): A metric used to assess the short-term global warming 

potential of different greenhouse gases by converting them into the equivalent amount of CO2 with 

the same global-warming potential. The total amount is then expressed as a single aggregated value.
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DASH (Dietary Approaches to Stop Hypertension) diet: A dietary pattern emphasising fruit 

vegetables, whole grains, and lean proteins, with reduced sodium intake and higher consumption of 

potassium-rich foods, designed to lower blood pressure.

DALY (disability-adjusted life year): A measure of overall disease burden, expressed as the number 

of years lost due to ill-health, disability, or early death.

Free sugars: All monosaccharides and disaccharides added to foods and beverages by the 

manufacturer, cook, or consumer, as well as sugars naturally present in honey, syrups, fruit juices, 

and fruit juice concentrate.

‘High in’: A classification based on the Scoring System Model for Foods described in Table 1. The 

model identifies foods as either ‘high in’ sodium, saturated fatty acids (SFA), or dietary fibre, or as 

a ‘source of ’ protein, n-3 polyunsaturated fatty acids (n-3 PUFA), and micronutrients. This scoring 

system is applied in Sections 3 and 4 of the SNG2025.

LCHF (low-carb, high-fat diet): A dietary pattern that restricts carbohydrate intake while increasing 

fat consumption, often including meat, dairy products, and vegetable oils.

Life Cycle Assessment: An ISO-standardised environmental management tool to quantitatively 

assess and compare the overall environmental performance of products, services, and technologies.

Mediterranean diet: A dietary pattern emphasising whole grains, fruit, vegetables, legumes, nuts, 

and olive oil, with moderate consumption of fish and dairy products, and limited intake of red meat.

Monoculture: Intensive large-scale cropping systems characterised by low diversity.

Net zero: A GHG emission regime in which no additional warming is caused (i.e., no net increase in 

total radiative forcing from atmospheric greenhouse gases).

Physical activity level: An expression of a person’s total daily physical activity, used to estimate total 

energy expenditure.

Planetary diet: A dietary pattern proposed by the EAT-Lancet Commission to promote both human 

health and environmental sustainability. It emphasises predominantly plant-based foods, moderate 

amounts of animal-sourced foods, and a reduction of ultra-processed products and food waste. 

This comprehensive approach addresses the global burden of diet-related diseases while reducing 

environmental pressures.
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Plant-based diet: Defined in this report as a dietary pattern primarily based on plant foods such as 

vegetables, fruit, whole grains, pulses, nuts, and seeds. Moderate amounts of animal foods, such as 

fish, white meat (poultry), red meat, and low-fat dairy products, may also be included.

Processed meats: Meat preserved through smoking, salting, curing, or the addition of chemical 

preservatives.

Pseudocereals: Non-grass plants with seeds consumed like cereals, including amaranth, buckwheat, 

and quinoa. These are naturally gluten-free.

‘Source of’: A classification based on the Scoring System Model for Foods described in Table 1. The 

model identifies foods as either ‘high in’ sodium, saturated fatty acids (SFA), or dietary fibre, or as 

a ‘source of ’ protein, n-3 polyunsaturated fatty acids (n-3 PUFA), and micronutrients. This scoring 

system is applied in Sections 3 and 4 of the SNG2025.

Ultra-processed foods: Foods classified in Category 4 of the NOVA food classification system.

Vegetarian diet: A dietary pattern that excludes meat, poultry, fish, and seafood but includes eggs 

and dairy products (sometimes referred to as the lacto-ovo vegetarian diet).

Vegan diet: A dietary pattern that exclude all foods of animal origin.
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Chapter 1. Slovenian Nutrition 
Guidelines: Impact on 
Health and Sustainability
1.1.	 What Are the Slovenian Nutrition Guidelines?

The Slovenian Nutrition Guidelines (SNG2025) are food-based dietary 
guidelines (FBDG)  structured around food groups. They provide evidence-based 
recommendations for promoting foods and nutrients associated with improved 
health outcomes and sustainable environmental impacts (Part II). Dietary guidance 
empowers informed decision-making among individuals and populations, thus 
supporting health and well-being. Globally, nutrition policies prioritise dietary 
recommendations that are easy to understand, built on food-based targets and 
public supported by clear communication of trusted science [1,2]. 

The SNG2025 provide recommendations based on the best available scientific 
evidence. They inform people what to eat daily, optimise energy and essential 
nutrient intake, and minimise the risk of diet-related illness. They also offer 
practical advice for creating well-balanced and sustainable diets, promoting healthy 
eating habits, and advocating universal access to nutritious food. The guidelines are 
designed to support policymakers, healthcare professionals, and the food industry 
in shaping healthier food environments and improving public health outcomes. The 
recommendations and targets are expressed in a user-friendly way, making it easier 
for individuals to understand which food groups to consume more of and which 
to limit. Concise messages, presented as dietary recommendations based on food 
groups, help individuals in creating balanced and healthy meals.

The SNG2025 were developed under the auspices of the Ministry of Health by a 
multidisciplinary expert group (covering the fields of nutrition, medicine and public 
health, pharmacy, environmental science, agriculture, and information science) 
through peer review, professional consultation and public input. They were prepared 
in response to appraisals of current dietary patterns and the prevalence of non-
communicable diseases (NCDs) in the adult Slovenian population, taking into account 
the food system, eating culture, and lifestyle. In Slovenia, the Mediterranean diet 
– promoting the higher consumption of vegetables and fruit and, at the same time, 
lower intake of saturated fatty acids (SFA) from animal sources and processed foods 
– has been recommended for approximately 20 years [3,4]. While the Mediterranean 
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diet is already predominantly plant-based, recent scientific evidence supports a 
further shift towards plant-based diets, highlighting the health benefits, positive 
environmental impacts, and contribution to food-system sustainability [5]. 

Globally, similar moves towards plant-based dietary recommendations have been 
adopted, as evidenced by the EAT-Lancet Commission [6,7], FAO and WHO [8,9], 
the United Kingdom’s ‘Eatwell Guide’ [10], Canada’s dietary guidelines [11], Spain’s 
healthy and sustainable dietary recommendations [12], and, to a lesser extent, the 
Nordic Nutrition Recommendations (NNR) 2023 [13], the Danish FBDG [14], and the 
more recent German FBDG [15,16] and Austrian FBDG [17].

The SNG2025 provide a wide range of dietary options that can be customised to 
suit individual unique needs. By tailoring food groups to personal requirements, 
sustainable and healthy eating habits can be promoted among adults of all ages. 
The guidelines also provide valuable information on essential nutrients and, more 
significantly, on meal planning and food preparation. They further encourage 
regular physical activity as an essential major determinant of a healthy lifestyle, 
forming part of the comprehensive national strategy to promote health and prevent 
NCDs to the highest possible level for almost two decades [3,18,19] (Appendix A).

In summary, the SNG2025 recommend a predominantly plant-based diet, with a high 
intake of vegetables, fruit, whole grains, pulses, potatoes, nuts, and seeds; moderate 
intakes of dairy products, eggs, and fish; limited intakes of meat; and minimal 
(ideally no) intakes of processed meat, alcohol, and ultra-processed foods (UPFs) 
high in saturated fats, salt, refined starches/grains, and added/free sugar. Water, 
mineral water and unsweetened tea are recommended as the primary beverages. 
Daily intakes across the whole diet should stay within the following limits: <10% of 
energy from saturated fats, <5% from free sugars (≈0–31 g), <0.5% from trans fats, 
and <5 g salt. These limits apply to the total diet, not only to individual food groups.

1.2.	  Who Can Benefit from the SNG2025?

The SNG2025 are intended to provide information and recommendations for adults 
(individuals aged 18 or older), including those at increased risk of developing NCDs, 
such as cardiovascular diseases (CVDs), type 2 diabetes (T2D), and cancer. Patients 
with established and/or advanced CVDs, T2D, cancer, or other conditions requiring 
specific and/or clinical nutritional interventions should be managed according to 
disease-specific guidelines and by nutritional experts in line with state-of-the-art 
clinical practice standards.
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The recommendations primarily focus on the prevention of NCDs and their risk 
factors, which are widespread, particularly among middle-aged adults and older 
people (aged 65 years and over) [20]. Policymakers, healthcare professionals, and 
institutions, including hospitals and care homes, should also refer to the SNG2025 
when developing nutrition policies, programmes, and resources. The guidelines 
should also be used to plan menus for public institutions, including those serving 
employees. It has to be emphasised that public institutions and care facilities for 
older people have a responsibility to prioritise providing accessible and nutritious 
dietary options to create a healthier food environment [21]. 

The United Nations advocates the use of FBDG to create a foundation for public 
policies related to food, nutrition, health, agriculture, and nutrition education 
programmes. The SNG2025 provide recommendations on foods, food groups, and 
dietary patterns to ensure that the general public receives the necessary nutrients to 
promote good health and prevent chronic diseases [22].

1.3.	 Addressing NCDs through the Slovenian 	
FBDG

The SNG2025 acknowledge the overwhelming evidence linking unhealthy lifestyles 
to the incidence of NCDs, especially CVDs and cancer. CVDs accounted for 33% of 
all deaths and remain the leading cause of mortality among women in Slovenia [23]. 
The vast majority of the adult Slovenian population is at risk for CVDs because of 
the high prevalence of modifiable (major) risk factors – with an estimated 59% of 
adults and 74% of older adults being overweight or obese, 56% having dyslipidaemia, 
and 48% having arterial hypertension [23–27]. Cancer has surpassed CVDs as the 
leading cause of mortality in men in Slovenia, with lifestyle-associated risk factors, 
such as overweight and obesity, smoking, and alcohol consumption, identified as 
major modifiable drivers of the increasing incidence [28,29].

In terms of dietary intake, the current diets of Slovenians are marked by imbalances 
characterised by the excessive consumption of animal-derived foods, particularly red 
and processed meats (preserved by smoking, salting, curing, or the addition of 
chemical preservatives), alongside high intakes of alcohol, unhealthy fats (trans and 
saturated), refined grains, sugars, and salts. Conversely, the intake of plant-based 
foods, including  fruit, vegetables,  pulses, whole grains, nuts, and seeds,  remains 
notably insufficient when compared to the planetary diet [6,30]. 

Achieving the ‘5 a day’ recommendation for fruit and vegetables is particularly 
challenging in Slovenia. In 2019, only 5% of Slovenians consumed at least five portions 
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of fruit and vegetables daily, one of the lowest rates in the EU. By comparison, the 
EU average was 12%, with countries like Ireland (33%), the Netherlands (30%), 
Denmark (23%), and France (20%) reporting much higher compliance [31]. In 
addition, a significant proportion of the Slovenian adult population has inadequate 
intakes of several key nutrients, including fibre (90% of adults and 84% of older 
adults), vitamin B12 (32% of adults and 46% of older adults), folate (88% of both 
adults and older adults), vitamin D (100%), and the trace element iron (33% of adults, 
and 76% of women aged 18–50 years) [24,32–34]. Detailed discussions of current 
food and nutrient consumption in Slovenian adults and the elderly, together with 
recommended intakes, are provided in Sections 2 and 3.

1.4.	 Methods and Procedures

The SNG2025 were developed within the methodological framework of the 
Slovenian manual for guideline development [35]. Slovenian recommendations for 
evidence-based guideline development propose reviewing, selecting, updating and/
or adapting existing high-quality, evidence-based guidelines through a systematic 
process that includes the involvement of interdisciplinary guideline groups (core/
drafting groups for nutrition/health impact and environmental impact, and an 
extended/reviewing group), delineation of the guideline remit, systematic appraisal 
of existing guidelines, selection of appropriate guidelines, identification of specific 
issues that need to be updated and/or adapted, the systematic search for and critical 
appraisal of potential studies for inclusion in the final guideline document, and 
drawing recommendations on best available evidence by considered judgement. 
Overall, the Slovenian guideline development process aims to provide high-quality 
recommendations supported by the existing scientific evidence which may be 
effectively implemented in Slovenia.

Based on the systematic appraisal and considered judgement of existing guidelines, 
three high-quality guidelines were selected initially: EAT-Lancet [6], NNR [13], and 
the Canadian FBDG [11]. Major criteria for guideline selection were a comprehensive 
remit (addressing health outcomes, nutritional concerns, and environmental impact) 
and scientific validity (a robust methodological approach based on the highest level 
of scientific evidence available when developing). The core group members reached 
a consensus to update specific recommendations based on newly available scientific 
evidence and to align them with the current nutritional status of the Slovenian 
population.

Evidence (systematic review (SR), meta-analysis (MA), and original research/
individual studies referenced in the selected guidelines) was independently appraised 
by at least two members of the core groups and reviewed by all members. Additional 
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relevant and more recent evidence was also compiled, including a systematic search 
of EMBASE and PubMed from January 2022 to March 2024, also carried out by the 
Institute of Biostatistics and Medical Informatics, Faculty of Medicine, University 
of Ljubljana. The search was restricted by language (English) and publication type 
(the search strategy with keywords is provided in the supplementary material, 
Appendix B). 

The guideline content was revised and supplemented on the basis of feedback 
received in May and June 2024 from five international reviewers, and suggestions 
from nine Slovenian experts contributing to the review. To strengthen the scientific 
foundation and ensure alignment with the latest evidence and expert consensus, 
121 new references were added during the revision process. These covered topics 
including glycaemic index, oxalates, alcohol and health, vitamin B12 in animal 
feed, the link between diet and mental health, environmental impacts of food 
systems, sustainability in aquaculture and agriculture, protein quality, plant-
based alternatives, ultra-processed foods, dementia, addiction, salt and cancer, and 
Mediterranean and planetary dietary patterns. In addition, 18 further references 
were added between April 2024 and June 2025, based on a joint consensus of the core 
writing team, to reflect newly published systematic reviews, updated data on food 
policy and chronic disease prevention, and to align with EFSA, WHO, and national 
recommendations (Appendix C). Mendeley reference management software was 
used to identify and eliminate duplicate entries from the preliminary search results.

SRs and meta-analyses of large observational or randomised controlled studies 
appraising the effect of food groups on health outcomes in the general (apparently 
healthy) adult population (all-cause mortality, cause-specific mortality, the 
incidence of overall and/or CVDs, incidence of cancer overall and/or particular 
types of cancers, and specific outcomes, such as bone fractures) were considered the 
gold standard for synthesising scientific evidence. Evidence from individual, high-
quality observational cohorts was considered where SRs and meta-analyses were 
unavailable. Studies assessing the effects of food groups on surrogate endpoints (e.g., 
body composition, blood lipids, blood pressure, blood glucose and other risk factors, 
bone mineral density) were treated as supporting evidence for mechanistic and/or 
causal relationships of associations derived from high-quality SRs of observational 
studies.

The appraisal of evidence also took into account disclosures of any direct industry 
funding or financial relationships, including employment, consultancies, or 
previous industry funding. Any disagreements regarding study results arising from 
potential or known conflicts of interest were resolved by consensus. The final list 
of referenced literature is as comprehensive and consistent as possible, with any 
dilemmas resolved through mutual agreement within the core group.
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1.5.	  Development Process: National Strategy, 
Scientific Foundation, and International 
Collaboration

A series of key national and international activities supported the development 
of the SNG2025. These efforts included policy integration, expert consultations, 
scientific presentations, and peer-reviewed publications. Together, these activities 
contributed to the transparency, stakeholder engagement, and scientific rigour of 
the SNG2025. Below is an overview of the most relevant outputs:

National Strategic Relevance and the Initiative for Guideline Development:

The development of the SNG2025 was based on the work of the Slovenian Strategic 
Council for Nutrition and its initiative to promote healthy and sustainable diets [27].

Inclusion in national policy frameworks:

The guideline development was formally included in the Action Plan for the 
Implementation of the Resolution on the National Programme on Nutrition and 
Physical Activity for Health 2015–2025 [36].

Scientific dissemination at a national conference:

The core methodological approaches and preliminary results were presented at the 
25th Slovenian Forum on Cardiovascular Disease Prevention in March 2024. Three 
contributions addressed the strategic, health, and environmental dimensions of the 
SNG2025 [37–40].

International expert consultations:

Two expert meetings were held during the development process:
	● February 2024 (online): Presentation of the draft scientific evidence base in 

collaboration with the WHO Regional Office for Europe (Februarski posvet 2024 – 
Predstavitev osnutka strokovnih izhodišč) [41].

	● May 2024 (in-person): Expert meeting hosted by the Ministry of Health, the 
Ministry of Environment, Climate and Energy, and the National Institute of 
Public Health involving national and international experts (Majski posvet 2024 – 
Vključenost strokovne javnosti) [42].
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Peer-reviewed publication of the overall process:

A comprehensive summary of the methodological framework, evidence base, and 
national process was published in the Foods journal [43].

1.6.	  The Role of FBDG in Enhancing Health and 
Sustainability

The estimated cost of NCDs is projected to reach 44 trillion euros globally by 2030 
[44]. The good news is that a healthy diet and lifestyle can prevent up to 95% of 
common NCDs [45–49]. Furthermore, combining a healthy diet and maintaining a 
recommended body mass with other healthy lifestyle factors, such as strong social 
networks, can increase NCD-free life expectancy by up to 10 years [50,51]. 

The SNG2025 utilise food group categorisation to simplify understanding of what to 
eat more of, what to eat less of, and how to maintain a balanced diet [52]. The idea is 
to plan delicious, convenient, and affordable meals while obtaining enough energy 
and nutrients. This means eating whole, predominantly plant-based foods that are 
either natural or minimally processed. The goal is to ensure a balanced energy 
intake, macronutrients (protein, carbohydrates, fats, and fibre), micronutrients 
(vitamins, minerals, and trace elements) and water. Consuming a diet that is high 
in fibre and has a low glycaemic index can help reduce hunger and prevent weight 
gain [53,54]. This is particularly important since the overconsumption of palatable, 
energy-dense processed foods, combined with a sedentary lifestyle (prolonged 
sitting and physical inactivity), has led to an obesity pandemic [55,56]. Emotional 
eating, characterised by increased food intake in response to negative emotions, 
has been linked to overweight and obesity in adults. It is influenced by various 
factors, including depression, sleep duration, and genetic predisposition [57]. Obese 
individuals reported higher levels of depression, emotional eating, and symptoms 
of food addiction compared with individuals of normal weight and those who were 
overweight [58]. Emotional dysregulation and negative emotions were found to 
affect BMI through emotional eating [59] indirectly. These findings highlight the 
complex relationship between emotional eating, psychological factors, and obesity, 
emphasising the need for comprehensive approaches in weight management 
interventions. A high-fibre dietary pattern can result in spontaneous energy 
restriction [60,61], which is beneficial for managing body mass and reducing the 
risk of specific NCDs and all-cause mortality [62–64]. It is important to recognise 
that controlling body mass during early and middle adulthood, such as transitioning 
from obese to overweight, significantly lowers the risk of premature death compared 
to persistently remaining obese [65].
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There are various dietary patterns (see Section A.4. for details on dietary patterns 
popular in Slovenia and described in the scientific literature), including the most 
common mixed omnivorous diet [13,66,67], the Mediterranean diet [68–71], the 
DASH diet [72–74], various forms of vegetarian diets [75–78], dietary approaches 
with reduced carbohydrate and higher fat intake (such as the low-carb, high-fat 
diet (LCHF), and the ketogenic diet) [79–82], and the ABO blood-type diet [83–85]. 
Numerous scientific studies emphasise that healthy, whole-food plant-based (WFPB) 
dietary patterns offer significant health and environmental sustainability benefits 
[6,78,86–96]. As dietary guidelines continue to evolve towards more sustainable 
eating patterns, it is essential to prepare for these changes. Given the current food 
system and growing environmental challenges, returning to past dietary norms is 
no longer a viable option [97]. However, unsustainable eating patterns exacerbate 
issues related to unhealthy lifestyles, NCDs, and food production systems. Notably, 
dietary patterns associated with better health are also environmentally sustainable 
[98,99]. The proposed advanced dietary model takes into account physiological, 
sociological, cultural, geographical, political, and economic factors and offers 
diverse options for healthy eating [100].

A predominantly plant-based diet significantly reduces environmental impact by 
lowering land and water use, greenhouse gas emissions, and eutrophication, with 
reductions of up to 70–80% in some cases (see Part II). This dietary shift is also 
associated with substantial health benefits, including lower risks of obesity, chronic 
diseases, and all-cause mortality, due to higher consumption of fibre-rich plant 
foods and reduced intake of animal products and highly processed foods. However, 
for a predominantly plant-based diet to be both environmentally and nutritionally 
sustainable, strategic policy interventions and consumer preferences for local, 
minimally processed plant foods are essential [86,95,101,102].

To implement a healthy and sustainable diet, individuals require access to reliable 
information, the autonomy to make informed choices, and support from political 
and expert sources. We intend to build recommended sustainable dietary patterns 
using a comprehensive, holistic approach. Also, we are aware that, due to various 
objective challenges and limitations within society (sociological, physiological, 
cultural, geographical and economic), a simple shift towards a healthier dietary 
pattern cannot be a ‘one-way street’; there is no one-size-fits-all solution [100]. 

Healthy eating patterns are closely associated with healthier lifestyle behaviours in 
general [103,104]. We are therefore striving to encourage better choices, beginning 
with recommendations to reduce the excessive intake of unhealthy foods (meat 
and UPFs) and increase the intake of vegetables, whole grains, pulses, fruit, nuts, 
and seeds. This can reduce the risk of common NCDs and benefit the environment 
[78,105]. As an example, such an approach was also acknowledged with the most 
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recent (updated) guidelines for the management of CVDs in patients with diabetes, 
developed by the European Society of Cardiology (ESC). The nutrition section of 
this document has also been updated to include a new recommendation for lowering 
cardiovascular risk. In addition to adhering to the Mediterranean diet pattern, 
which is rich in plant-based foods and unsaturated fats, the guidelines now also 
recommend adopting a plant-based diet [106]. 

However, simply reading about healthy diets is not enough for most people to make 
significant and lasting changes in their everyday eating habits. Access to nutrition 
experts for consultation and a supportive food environment are also essential [107–111].

1.7.	  Embracing the Planetary Diet for Health and 
Sustainability

A healthy diet should optimise and promote health as complete physical, mental, 
and social well-being, not merely the absence of disease. In addition, a healthy diet is 
defined in terms of food groups while ensuring nutritional adequacy. This effectively 
connects food production and health. Global diets and food systems influence 
human health and environmental sustainability [99]. It is essential to recognise that 
personal, population and planetary health are closely intertwined and threatened 
by low-quality diets and environmental degradation [112]. Therefore, a healthy and 
sustainable diet is crucial for both human health and the environment [99,113]. 

A holistic approach to health must also consider the interconnectedness of humans, 
animals, and ecosystems.  One Health is a unifying framework that highlights 
these interdependencies, emphasising the need for multidisciplinary collaboration 
in public health, veterinary medicine, environmental science, and food systems to 
address complex health challenges [114]. This approach is particularly relevant in 
food production, where sustainable agricultural practices influence both human 
nutrition and environmental well-being. Addressing zoonotic diseases, antimicrobial 
resistance, and ecosystem degradation through coordinated surveillance, research, 
and policy-making aligns with the goals of the  planetary diet, which seeks to 
balance nutritional adequacy with sustainability [115,116]. By integrating  One 
Health principles, resilient food systems can be developed that support both public 
health and planetary well-being.

On this basis, dietary patterns that encompass health benefits and environmental 
sustainability are recommended for the Slovenian population [6,96,117,118]. One 
such dietary pattern is represented by the planetary diet, a comprehensive approach 
designed to address unhealthy eating and environmental challenges simultaneously 
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[78,93–95,99]. Adherence to the planetary diet (EAT-Lancet index) is associated 
with a reduced risk of mortality [119] and improved body mass management 
[120]. Furthermore, the global SR of 28 publications, including over 2.21 million 
participants, suggests that following the planetary diet is significantly associated 
with a reduced risk of diabetes, CVD, cancer, and mortality [121]. This diet offers 
various options suitable for everyone and tailored to individual needs, ensuring 
improved health. The planetary diet sets intake ranges for each food group, 
allowing flexibility to accommodate different cultural, geographical, and personal 
preferences. This approach ensures inclusivity, following the principle that ‘no one 
is left behind’. While supporting both human and planetary health, individuals must 
ensure adequate nutrient intake by replacing any reduced or omitted food groups 
with suitable alternatives [6,7,122,123]. 

Since most contemporary dietary guidelines are based primarily on food groups 
[6,13], a healthy diet is also defined in terms of food groups, while considering 
nutritional adequacy. A daily energy intake of 2,500 kcal is commonly used as a 
standard for various dietary plans. This amount of daily energy consumption 
is equivalent to the average energy requirements of a 70 kg man and a 60 kg 
woman, who are 30 years old and engage in moderate to high levels of physical 
activity. Therefore, the individual intake is adjusted according to the body mass or 
composition of the person and their nutritional needs in connection with physical 
activity [6]. To follow a healthy and planet-friendly diet, it is recommended to 
shift towards consumption of more plant-based foods and fewer animal-based 
foods [6,7]. This  is similar to the diet of our ancestors, who consumed more plant-
based foods in times of greater abundance and practised lifestyles with more daily 
physical activity [124–126]. The planetary diet emphasises a significantly higher 
consumption of whole grains, legumes, vegetables, potatoes, fruit, nuts, and seeds. 
Reducing the intake of red and processed meat, dairy, eggs, unhealthy oils/fats 
(trans and saturated), refined grains, and added or free sugars is also crucial [6,117]. 
Free sugars are defined as all monosaccharides and disaccharides added to foods 
and beverages by manufacturers, cooks, or consumers, as well as sugars naturally 
present in honey, syrups, unsweetened fruit juices, and fruit juice concentrate [127]. 
Such a dietary pattern has been shown to have a favourable impact on reducing the 
risk of NCDs and contributes to a healthier environment [78,95,96,105,128–131]. The 
most significant gains in life expectancy can be achieved by shifting from a typical 
Western diet to the planetary diet [131,132]. One food recommendation in SNG2025 
that differs from the EAT-Lancet Commission is a higher intake of potatoes, with 
the reasons presented in the chapter on potatoes (see Section 2.2.).

Due to health and environmental concerns, there is a growing need to decrease 
the intake of animal-based foods in Slovenia [6,24], a measure already implemented 
by numerous other countries (see Section 1.1.). The quantity and types of animal 
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products that are both healthy and environmentally sustainable vary according to 
each nation’s specific circumstances and health priorities. The transition towards 
greater consumption of plant-based foods may evolve as societies progress, and as 
health concerns and new technologies make alternative foods more accessible and 
socially acceptable [6,133]. 

A planetary diet based on plant foods can be delicious, healthy, affordable, and 
beneficial without necessarily excluding all animal foods [6,134–138]. Adherence to 
this pattern is consistent with the Mediterranean diet and other cultural traditions, 
and it has  been associated  with better health outcomes in diverse populations 
[139,140]. However, such an approach represents an important and progressive 
shift from the dietary guidelines still in use for Slovenia’s healthy general adult 
population based on an omnivorous diet. The SNG2025 are further supplemented 
with recommendations to follow more plant-based Mediterranean dietary patterns 
to protect individuals’ health and prevent NCDs [3,15,18,113,117,141]. This change 
could be significant considering Slovenians’ current average dietary habits [24,142]. 
While the SNG2025 proposes only a modest shift from the Mediterranean diet, 
the gap between recommended and actual dietary patterns in Slovenia appears 
to be widening as trends move in the opposite direction. This underscores the 
need for more urgent and systemic health policy interventions, as well as greater 
accessibility and availability of plant-based foods to support adherence to dietary 
recommendations.

The health status of workers is also crucial for maintaining their productivity, 
which can, in turn, impact their output per capita [143]. Since many people 
spend much of their time at work, the workplace can serve as an ideal setting for 
introducing healthy dietary habits. Employers have a responsibility to support 
the health of their employees, as it affects productivity and the costs associated 
with absenteeism, sick leave, and disability. Obesity, along with other risk factors 
for common chronic diseases and a weakened immune system, can contribute to 
increased absenteeism [144]. Beyond absenteeism, workplace productivity can also 
be affected by  presenteeism, a phenomenon in which employees, regardless of 
weight status, are physically present at work but experience reduced efficiency due 
to various health-related factors.   Presenteeism  includes issues such as difficulty 
concentrating, repeating tasks, working at a slower pace, feeling fatigued, or being 
unable to complete work effectively [145]. While presenteeism can be influenced 
by a range of health conditions, improving workplace nutrition has been identified 
as an effective strategy for enhancing employee well-being and productivity. 
Implementing workplace nutrition programmes that emphasise plant-based 
meals has demonstrated positive health outcomes, including reduced body mass, 
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decreased depression and anxiety, improved cardiovascular health, higher employee 
morale, and an overall better quality of life [53,111,144,146–149]. Introducing 
nutritious meals based on whole food groups instead of energy-dense, nutrient-
depleted options high in trans and saturated fats, salt and sugar has been shown 
to improve body mass, blood biomarkers, self-efficacy, and reduce risky health 
behaviours [143]. Moreover, integrating improved dietary options, physical activity 
programmes, and health education within the workplace can increase productivity 
and workability, especially in sedentary occupations. This creates a healthier work 
environment and contributes to overall well-being at work [149,150]. Employer-
based wellness programmes have also been shown to improve employee health 
and reduce healthcare costs [111,151–153]. Therefore, employers are encouraged to 
actively implement the proposed dietary pattern and to use the provided working 
materials to support healthier and more nutritious meals in workplace settings. 
Moreover, policymakers are urged to promote corporate responsibility by ensuring 
that multinational corporations prioritise public health alongside profits. Currently, 
some corporations pose a significant threat to public health due to their exclusive 
focus on profit-driven motives [154]. 

As with any dietary recommendations, achieving complete nutritional adequacy for 
the entire population through the planetary diet is not possible or feasible. Therefore, 
the focus is on promoting the consumption of more (not necessarily exclusive) 
plant-based whole foods to bridge the current nutritional gaps and improve the 
population’s health and the unsustainable food system. The SNG2025 promote a 
healthy diet for the Slovenian population, recommending the daily consumption of 
a variety of nourishing foods, including vegetables, fruit, whole grains, nuts, seeds, 
and protein-rich foods, with a preference for plant-based protein sources such as 
legumes. It is essential to limit the intake of UPFs. When such foods are consumed, 
they should be accompanied by fruit and vegetables to improve nutritional balance. 
Drinking water or unsweetened tea is recommended as the primary beverage and 
checking food labels to limit high-added sugar, high-sodium, and high-SFA foods 
is encouraged. Attention should also be paid to food marketing and overall eating 
patterns. 

Regarding food (in general) or meals, it is important to prioritise quality over quantity, 
use healthy meal preparation techniques, and consider the appropriate proportions 
of different food groups. Integrating traditional Slovenian dietary practices 
into the national guidelines is crucial to ensure their acceptance and practical 
implementation. Although traditional and modern eating habits continuously evolve, 
their definitions remain inconsistent [155]. The primary goal should be to promote 
health based on the strongest scientific evidence. SNG2025 must extend beyond 
cultural familiarity and be grounded in public health priorities, environmental 
sustainability, and food system research. Traditional foods and cultural dietary 
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patterns are valuable when they align with health-promoting principles. However, 
when scientific evidence indicates that dietary changes are necessary to improve 
health outcomes, guidelines should support these transitions, even if they challenge 
long-standing, disease-promoting dietary habits [156,157].

In summary, transitioning to a diet that emphasises plant-based foods and reduces 
animal-based products provides substantial benefits for health and environmental 
sustainability (Part II). It can decrease the risk of chronic diseases, improve overall 
well-being, and mitigate environmental damage. Additionally, healthier eating 
habits can increase productivity and lower healthcare costs, positively impacting 
the Slovenian economy. However, achieving this transition requires more than 
just SNG2025; it demands education and supportive policies to successfully shift 
towards a healthy and sustainable diet.
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Chapter 2. Food Groups
2.1. 	Cereals

DIETARY INTAKE
CEREALS (GRAINS) 
WHOLE GRAINS:
	· Seeds: 
	 barley, maize, oats, millet, rice, rye, 			 
	 sorghum/durra, teff, wheat and wild 			
	 rice 
	· Pseudo-cereals: 
	 amaranth, buckwheat, and quinoa 
WHOLEGRAIN PRODUCTS: 
	· Whole grain: 
> 50% of dry matter
REFINED GRAINS: 
	· White rice, white flour

 

‘SOURCE OF’ 
	· Protein
	· Vitamins: B1(thiamine), 				  
	 B2 (riboflavin), B3 (niacin), 			 
	 B5 (pantothenic acid), B6 				  
	 (pyridoxine), B7 (biotin) and B9 			 
	 (folate)
	· Minerals: calcium, iron, zinc, 			 
	 magnesium, phosphorus

 

‘HIGH IN’
	· Dietary fibre

 
HEALTH AND ENVIRONMENTAL EFFECTS

Beneficial health effects
Whole grain consumption lowers the risks of 
obesity, T2D, CVD, colorectal cancer, and all-cause 
mortality.

There is less evidence for refined grains. Available 
evidence does not indicate similar beneficial 
associations as for whole grains.

Adverse health effects
No adverse effects were found from high intakes of 
whole grains. 

Environmental impacts
Compared to animal-based food, cereals for direct 
human consumption have a lower environmental 
impact. Slovenian cereals have a low land footprint 
due to high efficiency and yield. However, cereals 
can cause adverse environmental impacts related 
to fertiliser and pesticide use, and imported cereals 
in particular can require high water use. Most 
cereals in Slovenia, produced and imported, are used 
for animal feed, which is an unsustainable use of 
cereals.

Science advice and helpful tips
It is recommended that at least 230 g of whole grains per day (dry mass) be included in flavourful dishes or meals and distributed across 
at least three meals. Intact whole grains and wholegrain products (buckwheat, millet porridge, oatmeal, rye bread, wholegrain cereals 
and wholegrain pasta) should be prioritised over refined products (white-flour products, flaked and puffed grains, polished white 
rice), as processing reduces the nutritional value and increases the glycaemic index. Refined products should not form part of dietary 
patterns that include red and processed meat, sugar-sweetened beverages, French fries, high-fat dairy products and/or indulgent grain-
based foods (brownies, cookies, croissants, fritters, doughnuts, sweet rolls, muffins, coffee cakes, and pizza) which are high in added 
saturated and trans fats, as well as added sugar, while low in fibre and nutrient density. 
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Dietary sources. Cereals (grains) comprise seeds from the grass family: barley, maize, 
millet, oats, teff rice, rye, sorghum/durra, wheat, and wild rice and ‘pseudo-cereals’ 
(non-grass plants with seeds consumed like cereals, all gluten free): amaranth, 
buckwheat, and quinoa [158,159]. Cereals include whole grains and refined grains. 
Whole grains are intact or processed grains that contain endosperm, germ, and 
bran in the same proportion as intact grains [160]. In wholegrain products, more 
than half of the dry mass comes from whole grains [161]. Refined grains (white rice, 
white flour) contain only the starchy endosperm, while the nutrient-rich bran and 
germ have been removed [13].

Dietary composition: Cereals (grains) are ‘sources of ’ protein, vitamins (B1 
(thiamine), B2 (riboflavin), B3 (niacin), B5 (pantothenic acid), B6 (pyridoxine), B7 
(biotin) and B9 (folate)) and minerals (calcium, iron, magnesium, phosphorus and 
zinc) and ‘high in’ dietary fibre [162–168]. Cereals contain an average of 11 to 15 
grams of protein per 100 grams of dry mass [165,169]. 

Dietary intake. The average intake of total grains (refined and whole grains, such 
as bread, pasta, rice, and breakfast cereals) in Slovenian adults is 307 g per day for 
men and 239 g per day for women [24].

Health effects. Several SRs and/or meta-analyses are available on the role of cereals 
(grains) and health outcomes [128,170–183]. There is a dose-response association 
between high intakes of whole grains and lower risk of CVDs, T2D [171,178,179], 
colorectal [175,183] and breast cancer as well as all-cause mortality [128,184]. In 
prospective cohort studies, every 10 g increase in whole grain intake per day was 
associated with a 4% reduction in the risk of CVD mortality [173]. In two large 
prospective cohort studies in US men and women (the Nurses’ Health Study and the 
Health Professionals Follow-Up Study), each serving (28 g per day) of whole grain 
intake was associated with a 9% lower CVD mortality or a 5% lower total mortality 
[185].

Higher intake of whole grains is also associated with lower body mass [128], reduced 
risk of CVD, T2D, coronary heart disease, total cancer and mortality from all causes 
(respiratory and infectious diseases, and all non-cardiovascular, non-cancer causes), 
[171] as well as lower risks for site-specific cancers (colorectal, colon, gastric, 
pancreatic and oesophageal) [179] and for total cancer mortality. Intake of 15–90 g of 
whole grains per day is associated with a 3–20% lower risk for total cancer mortality 
[175]. In several studies, the benefits of whole-grain consumption are most apparent 
with a consumption of 60–90 g per day. In contrast, the relationship between refined 
grain intake and cancer risk is inconclusive [175,186].
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Refined grain intake is often assumed to be associated with adverse health 
outcomes, including increased risk for CVD, T2D, and obesity. Such results are 
largely based on studies that examined dietary patterns, not separate food groups 
(Western dietary pattern with red and processed meat, sugar-sweetened beverages 
and foods, French fries, high-fat dairy products and refined grains) and/or studies 
where refined grains also included indulgent grain-based foods (cookies, brownies, 
doughnuts, sweet rolls, scones, croissants, fritters, muffins, coffee cakes, and pizza) 
that are high in saturated and trans fats and sugar, while low in fibre and nutrient 
density. From such studies, it is not possible to determine the separate contributions 
of staple grain-based foods (such as bread, cereals, and pasta) compared with 
indulgent grain-based foods to obesity [180,186]. When evaluated as a distinct food 
category, 11 meta-analyses of prospective cohort studies show that intakes of up to 
180–210 g of refined grains per day is not associated with a higher risk of cancer, 
CHD, CVD, hypertension, T2D, stroke, weight gain, or all-cause mortality [186,187].

Consumption of up to 50% of all grain-based foods as refined-grain foods without 
high levels of added saturated/trans fats, added sugar, or sodium is not associated 
with increased disease risk. Eating more whole-grain foods remains an important 
health recommendation, ideally reducing the consumption of refined grains to 
< 50% of total grain intake [187].

Environmental impacts. Compared with animal-based food items, cereals for direct 
human consumption have low environmental impacts. GHG emissions in high-yield 
cereal production regions are low per unit of output. For example, 1 kg of main 
cereal products (wheat, rye, barley, and maize) emit only 0.7 kg of CO2-eq [188–190]. 
However, rice’s GHG emissions can be much higher due to high methane emissions 
from flooded rice systems (the global mean is 4.5 kg of CO2eq/1kg) [189]. At the same 
time, this applies only if cereals are not produced on drained peatlands, as otherwise 
the climate impact is significantly higher. Emissions related to transport due to cereal 
imports (Slovenia imports around 100,000 tonnes of cereals per year, depending on 
the climatic conditions) are presumed to be low, as most of them are imported from 
neighbouring countries. Other environmental impacts can vary depending on the 
intensity and efficiency of production. Slovenia has high cereal productivity and 
mainly imports them from neighbouring countries with similarly high efficiency, 
meaning that they require less space than other countries globally (for example, 
the Slovenian wheat yield is 5.8 t/ha, compared to 3.5 t/ha globally). Therefore, 
cereals are also efficient in terms of land use, which in turn means they contribute 
relatively little to deforestation or other land conversion. Cereal production can 
be associated with large-scale monocultures with huge field sizes, low presence of 
natural features, reduced biodiversity, and potentially higher negative impacts on 
soil health [189]. Most cereals produced in Slovenia are grown on smaller fields, as 
nearly half of the arable land is on farms smaller than 10 hectares [191]. Therefore, 



29

the negative environmental impacts of cereals in Slovenia are particularly related to 
high fertiliser and pesticide use, as well as intensive monocultures with simplified 
crop rotations. These negative impacts could, however, be lowered through the 
increased cultivation of organic cereals, which have lower impacts on soil quality, 
biodiversity and water quality, mostly due to lower erosion and pesticide leaching 
[192,193]. Imported cereals also potentially require high amounts of water for 
irrigation. However, most cereals produced in Slovenia are not used directly for 
human consumption, as around 70% of cereals (mainly maize) are used for animal 
feed [194]. Such indirect use of cereals is inefficient in environmental terms, as due 
to feed conversion, many of the nutrients and energy that could have been provided 
directly to humans are lost in the conversion. 

Risk groups. Individuals with celiac disease and non-celiac gluten sensitivity [195] 
are at risk of low cereal intake. To meet their energy and nutrient needs, they should 
consult a physician and/or dietitian before consuming certified gluten-free cereals 
(amaranth, buckwheat, maize, millet, oats, quinoa, rice, sorghum, and teff).

Science advice:

Based on health outcomes: It is recommended to consume various whole grains 
(including whole grains in products) [6], while reducing the consumption of refined 
grains. Refined grains should be prepared without high levels of added fat, sugar, or 
sodium, and should make up <50% of all grain consumption [187].

Based on environmental impacts: Cereals (except flooded rice) have overall low 
climate impacts and are vital in a more sustainable and climate-friendly diet. 
However, depending on the intensity of production (in terms of inputs and outputs), 
cereal production can also be associated with the loss of biodiversity and soil health. 
Choosing cereals produced in organic systems can increase the overall sustainability 
of cereal production.

Overall science advice: It is recommended to consume at least 230 g per day of 
whole grains (dry weight), which, corresponds to approximately 600 g when cooked.
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2.2. Potatoes and Other Starchy Tubers

 
DIETARY INTAKE
	· White potato 
	· Sweet potato
	· Jerusalem artichoke
	· Yam
	· Cassava 

 

‘SOURCE OF’ 
	· Vitamin: vitamin C 
	· Mineral: potassium

 

‘HIGH IN’
	· Dietary fibre (resistant starch and inulin in 
Jerusalem artichoke) 

 
HEALTH AND ENVIRONMENTAL 
EFFECTS

Beneficial health effects
Lowers the risk of chronic diseases such as 
obesity, T2D, CVDs and cancer.

Adverse health effects
Intake of deep-fried potatoes (French fries), 
but not boiled potatoes, is associated with 
hypertension.
Intake of deep-fried potatoes (French fries) 
with added butter or margarine is associated 
with an increased risk of obesity, T2D, CVDs 
and cancer.

Environmental impacts
Potatoes and other tubers have low 
environmental impacts. Negative impacts 
of Slovenian potato consumption relate to 
pesticide, fungicide, fertiliser use, and imports 
from regions with high water stress.

Science advice and helpful tips
Potatoes can be part of a healthy and environmentally friendly diet. Consuming up to 200 g of potatoes or starchy 
vegetables daily is recommended, boiled and/or baked with added spices (rosemary, garlic, onion and/or lemon), without 
added saturated and trans fats or with a small amount of vegetable oil and iodised salt. Intake of crisps, deep-fried potatoes, 
and potatoes with added butter, lard (crackling) or margarine should be limited. 
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Dietary sources. Potatoes have long been consumed as a carbohydrate-rich staple 
food in Slovenia and in many other cultures for centuries. Today, they are among 
the most widely consumed foods globally, second to grains (rice, wheat, and maize) 
[196]. In addition to the typical white potato (Solanum tuberosum), smaller amounts 
of sweet potatoes (Ipomoea batatas), Jerusalem artichoke (Helianthus tuberosus), yam 
(Dioscorea spp.) and cassava (Manihot esculenta) are used [197–199]. Potatoes are not 
included in the vegetable food group due to their high starch content [13].

Dietary composition. Potatoes are a ‘source of ’ vitamin C and mineral potassium.  
Within this group Jerusalen artichoke is ‘high in’ dietary fibre [162,163,165–167,200]. 
However, they also contain proteins, complex carbohydrates, and polyphenols 
(phenolics and carotenoids) [165,199,201].

Dietary intake. The average total intake of potatoes (mostly Solanum tuberosum) in 
the Slovenian adult population ranges from 76 to 99 g per day in men and women. 
Potatoes are often consumed in processed forms with added fat and salt, such as 
French fries and mashed potatoes [24].

Health effects. Several SRs are available on the role of potatoes and health outcomes 
[177,202–205]. Cohort studies on potato consumption did not always report on the 
cooking methods (boiled, fried, mashed, roasted, and baked), which could confound 
associations between potato intake and health outcomes. Moderate intake of 
potatoes (fried or non-fried) is not associated with an increased risk of obesity, 
T2D, CHD, CVD, hypertension, stroke, cancer or all-cause mortality [202–208]. The 
association between potato intake and decreased CVD mortality was found among 
Japanese women [209] and three counties in Norway [210]. There is no association 
between each 100 g per day increase in potato intake and the risk of all-cause and 
cancer mortality [202]. Intake of non-fried potatoes is associated with better diet 
quality compared to refined grains, preventing T2D without adversely affecting 
cardiometabolic risk [211,212]. Potatoes provide slightly higher nutritional value 
than refined grains, but studies show that substituting them for whole grains and a 
variety of vegetables is associated with a reduced risk of developing type 2 diabetes. 
In contrast, replacing potatoes with protein sources like poultry or red meat may 
increase this risk [212]. Intake of non-fried potatoes up to 150 g daily results in higher 
diet quality, primarily due to potassium and fibre intake, without adverse health 
effects [205,211]. French fries may be associated with increased risks of obesity and 
T2D [203], as well as with an increased mortality risk if consumed 2–3 times per 
week or more [203]. In addition, sweet potatoes, including sweet potato leaves and 
yams, are excellent sources of various nutrients essential for normal body function 
and the prevention of some chronic diseases, particularly cancer [201,213,214].
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Environmental impacts

Like many other plant-based food items, potatoes and other tubers have low 
environmental impacts. They produce only 0.1–0.3 kg of CO2eq/kg and have a low 
land-use footprint, low use of pesticides and fertilisers, and low water demands 
[188,189,215]. Moreover, potatoes can be stored for extended periods and grown in 
most parts of Slovenia, making them easily accessible. Slovenian tuber consumption’s 
negative environmental impacts relate mainly to fungicide use and the higher 
likelihood of potatoes accumulating pesticide residues compared to other plant-
based foods [216]. Additionally, potato consumption can impact water resources 
globally, especially as Slovenia has to import over half of the potatoes consumed 
[217].

More than half (55%) of the imported potatoes come from regions with high water 
stress, such as Cyprus, Egypt, Israel, Italy, and Spain [218] which can impact water 
resources and ecosystems in other countries. 

Risk groups. No risk groups were identified [13].

Science advice:

Based on health outcomes: Potatoes comprise a common staple food in Slovenia. It 
is recommended to consume moderate amounts of potatoes (up to 200 g of potatoes 
per day) prepared in a healthy way [6]. Consumption of non-fried potatoes results 
in higher diet quality, primarily due to potassium and fibre intake, without adverse 
health effects [205,219]. The intake of crisps, fried potatoes, and potatoes with added 
butter, lard (crackling), or margarine should be limited. Slovenia implemented a 
regulation banning the sale of foods with more than 2 g of industrial trans fats per 
100 g of fat (see Section 3.2.4. Fat).

Based on environmental impacts: Potatoes and other tubers have a low 
environmental impact, making them an important part of a more sustainable, plant-
based diet.

Overall science advice: Potatoes are a valuable part of the diet from both a health 
and environmental perspective. Up to 200 g of boiled and/or baked potatoes 
prepared without added saturated or trans fats, and with only small amounts of oil 
and iodised salt may be consumed daily. Crisps, fried potatoes, and potatoes with 
added butter, lard, or margarine should be limited.
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2.3. Pulses and Legumes

 

DIETARY INTAKE
LEGUMES:
	· Peanuts (included in the nuts and 		
	 seeds food group)
	· Fresh green beans
	· Fresh green peas 
	· Soybeans 
	· Pulses (ripened (or dried)):

	· Beans (excluding coffee and 		
	 cacao beans)
	· Chickpeas
	· Lentils
	· Peas

 

‘SOURCE OF’
	· Protein 
	· N-3 polyunsaturated fatty acids, 		
	 ALA
	· Vitamins: B3 (niacin), B5 			 
	 (pantothenic acid), B6 (pyridoxine), 		
B9 (folate) and vitamin K) 
	· Minerals: calcium, iron, magnesium, 		
phosphorous, potassium and zinc 

 

‘HIGH IN’
	· Dietary fibre 

HEALTH AND ENVIRONMENTAL 
EFFECTS
Beneficial health effects

Decrease risk of obesity, CVD, cancer (breast, 
colorectal, gastric and lung) and mortality.

Protective effects on established risk factors 
for T2D and CVD.

Adverse health effects

No adverse effects were found from high 
intakes of legumes.

Environmental impacts

Pulses have low environmental impacts and 
low GHG emissions compared with other 
protein-rich products. While their impacts on 
water, pesticide, and fertiliser use can vary 
per location and system, they can benefit soil 
enrichment through nitrogen fixation.

Science advice and helpful tips
Legumes are amongst the most affordable foods, providing more nutrients per kcal than almost any other food. It is 
recommended to consume at least 50 g of (dry weight) beans, lentils, and peas daily (equivalent to about 100 g of cooked), 
and at least 25 g of (dry weight) soy foods [6]. To reduce digestive discomfort, it is advisable to start with small portions, 
eat slowly, chew thoroughly and drink plenty of water, allowing the gut to adapt to the increased fibre and oligosaccharide 
content. Soaking legumes overnight and draining water before cooking, cooking with herbs and/or spices (cumin, fennel, 
turmeric, ginger, seaweed), fermenting, and sprouting can improve digestibility and reduce cooking time [220,221]. 
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Dietary sources. The terms ‘legumes’ and ‘pulses’ are often used interchangeably. 

Legumes is the collective term for plants under the Fabaceae botanical family. 

This includes fresh green beans, fresh green peas, and soybeans, as well as pulses 

such as ripened/dried beans, chickpeas, lentils, and peas. Peanuts, although 

botanically legumes, are included in the nuts and seeds food group [221].

Dietary composition. Legumes are a ‘source of ’ protein (soybeans provide all 
essential amino acids, which makes soy a valuable protein source, especially for 
muscle maintenance and growth), n-3 PUFA (ALA), vitamins (B3 (niacin), B5 

(pantothenic acid), B6 (pyridoxine), B9 (folate) and K) and minerals (calcium, iron, 
magnesium, potassium, phosphorous, zinc; healthy blood and immune function) 
[162,163,165–167,200]. They are also ‘high in’ soluble and insoluble fibres [165–168], 
important for digestive health, healthy blood sugar levels and weight management 
[222]. Legumes also contain complex carbohydrates and phytonutrients, which 
support health and well-being. They do not contain gluten. They contain only small 
amounts of SFA and have a low caloric density and glycaemic index due to their high 
fibre content [165,223].

Dietary intake. In the adult Slovenian population, the average daily intake of cooked 
legumes is 12 g for men and 15 g for women [24].

Health effects. Several SRs and/or meta-analyses are relevant for the role of legumes 
and health outcomes, seven on legumes [224–229] and eight specifically on soy and 
isoflavones [230–237]. The intake of legumes is associated with a reduced risk of 
CVD and CHD. An intake of 57 g per day provides the optimal cardiovascular 
benefit [224]. According to observational studies, low legume consumption does 
not influence the risk of T2D and CVD. In contrast, meta-analyses of randomised 
controlled trials (RCTs) suggest a protective effect on risk factors for T2D and 
CVD (glycaemic markers and blood lipids), which supports recommendations 
for the prevention of CVD and T2D [225]. In controlled feeding studies, legume 
consumption has been shown to reduce low-density lipoprotein (LDL) cholesterol 
and blood pressure [225,238]. In the prospective studies, the highest legume intake 
was associated with a reduced risk of CVD and CHD (compared with red meat) but 
not stroke [6,224,239,240]. An MA of cohort studies supports an association between 
a higher legume intake and a reduced risk of colorectal [228] and prostate cancer 
[229]. For each 20 g per day increase in legume intake, the risk of prostate cancer 
was reduced by 3.7% [229]. In an RCT of 121 participants with T2D, incorporation of 
1 cup (80 g dry weight) of legumes per day improved glycaemic control and reduced 
CHD risk [223]. 

High regular legume intake is one of the most protective dietary factor, associated 
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with lower causes of mortality and stroke [224,226,241]. In a longitudinal study 
of elderly people across five cohorts, each 20 g per day increase in legume intake 
reduced the risk of death by 7–8% [224]. In a larger SR of 32 cohorts involving 
1,141,793 participants, a 50 g per day increase in legume intake was associated with 
a 6% reduced risk of all-cause mortality [226]. 

Regular legume intake is also associated with effective weight management 
[227,242,243]. An analysis of 21 RCTs showed that consuming 132 g pulses per day 
(∼1 serving per day) resulted in a significant weight reduction of 0.34 kg compared 
with diets without a dietary pulse intervention. Weight reduction was observed in 
both weight-loss and weight-maintaining diets [227].

Pulses often contain anti-nutritional compounds such as amylase inhibitors, 
phytates, and tannins, which can interfere with nutrient absorption in the body 
but may also have positive health effects when consumed in moderation. Proper 
preparation methods can help mitigate the effects of these compounds and make 
pulses more nutritious and digestible. Some ways to reduce or eliminate anti-
nutritional compounds in pulses and improve overall nutrient absorption are 
soaking (in water for several hours/overnight and discarding the soaking water), 
fermentation, sprouting (germinating), cooking (boiling or pressure cooking), and 
combining with other foods such as grains and vegetables. Additionally, pulses can 
be  incorporated  into various dishes (salads, sprouts, stews, soups, pasta, patties/
burgers, spreads, and pastries) [220,221].

Phytic acid (phytates) can reduce the absorption of ispicesron, zinc, and calcium. 
However, moderate consumption can have health benefits. Phytic acid has 
antioxidant properties and has been associated with a reduced risk of colon 
cancer and a lower risk of kidney stone formation due to binding to calcium in the 
digestive tract [244,245]. Tannins can interfere with protein digestion and reduce 
the bioavailability of certain minerals. Nonetheless, they also have antioxidant 
properties and reduce the risk of heart disease and cancer [245,246]. Lectins can 
interfere with nutrient absorption and cause gastrointestinal discomfort in large 
amounts. However, they also reduce the risk of colon cancer and support the 
immune system [245,247]. Saponins can interfere with nutrient absorption but also 
have anti-inflammatory and cholesterol-lowering effects, contributing to better 
cardiovascular health [248,249].

Soybeans are a distinct type of legume. Soybeans and soy-based products like tempeh, 
edamame, tofu, and soy milk are rich sources of various nutrients and phytochemicals, 
including complete protein, phytoestrogens (particularly isoflavones), calcium and 
n-3 fatty acids. Studies indicate that regular consumption of soy foods is crucial 
for reducing the risk of various health conditions, including CVDs, T2D, cancers 
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(ovarian, prostate, breast, colorectal, gastric, lung and endometrial), kidney disease, 
better cognitive function, healthy weight and improved bone health in women 
(tofu fortified with calcium) [230,231,233,250–252]. The qSR of an RCT found that 
incorporating soy protein into the diet, particularly as a replacement for dairy 
proteins, can help lower total and LDL cholesterol levels, which is beneficial for 
heart health [237]. Concerns about the hormonal effects of soy have been raised, but 
extensive research has shown that soy consumption does not significantly alter male 
or female hormones, fertility, or thyroid function in most individuals. Isoflavones in 
soy have not been classified as hormone disruptors [235,236,250].

Environmental impacts. Pulses for direct human consumption have low 
environmental impacts, with low GHG emissions (0.5 to 0.9 kg of CO2eq/kg of 
product in highly efficient agriculture) [189,215,253]. Due to their relatively high 
protein content, they also perform well in terms of environmental impacts when 
compared to other high-protein food items, such as meat [189]; in particular, soy, 
peas and chickpeas are often considered among the main plant-based sources of 
protein in terms of environmental impacts [254,255]. While their impacts on water, 
pesticide, and fertiliser use can vary per location and system, they benefit the soil by 
enriching it through nitrogen fixation, which also reduces fertiliser demand [256]. 
While the general public often expresses concern about consuming genetically 
modified legumes, particularly as some of the main global GMO crops, such 
concerns are not supported by scientific evidence. Soy cultivated for direct human 
consumption in the EU is not genetically modified. The opposite is true for pulses 
and legumes used as animal feed. Specifically, soybeans produced in Brazil and 
Argentina are predominantly genetically modified, with GMO soy covering 99% of 
the total soybean area in Brazil [257]. Most worryingly, soy for animal feed has been 
one of the main drivers of deforestation of (sub)tropical forests in the past decades, 
which are important for global carbon storage, water cycling, and biodiversity. 
Since 2015, Slovenia has imported 100,000 tonnes of soy annually (mostly from 
Brazil and Argentina) for use as animal feed [258], primarily for poultry (74%), with 
the remainder being fed to pigs and cattle [259]. Brazilian soy exported to Slovenia 
is associated with a lower risk of deforestation; however, estimated deforestation 
exposure varies annually and can still amount to tens of hectares (with much higher 
rates in the peak years of 2015 and 2018, presenting potentially hundreds of hectares 
of deforestation related to soy exported to and used in Slovenia) [260].

Risk groups. For individuals with soy allergy, non-soy legumes are recommended 
and product labels should be read carefully to avoid soy [251,261,262].
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Science advice:

Based on health outcomes: Pulses are packed with essential nutrients, including 
high-quality protein, dietary fibre, B vitamins, minerals such as iron and zinc, and 
phytonutrients. Regular consumption of pulses may help lower the risk of certain 
cancers, reduce mortality rates, and support healthy weight management. It is 
recommended to consume at least 50 g of dry beans, lentils, and peas per day (~100 
g of cooked) and at least 25 g of soy foods per day [22]. Soaking, fermentation, and 
sprouting of pulses improve their digestibility, reduce cooking time, and help reduce 
anti-nutritional compounds. 

Based on environmental impacts: Pulses have a low environmental and climate 
impact and will play a key role in ensuring a more sustainable diet.

Overall science advice: It is recommended to consume at least 100 g of cooked 
pulses and 25 g of soy foods per day [22]. Pulses are rich in protein, fibre, iron, and 
zinc, and when prepared correctly, they can be a healthy and sustainable source of 
nutrition.
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2.4. Fruit

 
DIETARY INTAKE

	· Berries (blackberries, blueberries, 		
	 cranberries, goji berries, raspberries, 		
	 strawberries
	· Citrus fruits (grapefruit, lemon, lime, 		

	 mandarins, oranges, pomelo)
	· Melons (cantaloupe, honeydew, 			 

	 watermelon)
	· Pome fruit (apples, pears)
	· Stone fruits (apricots, cherries, 			 

	 nectarines, peaches, plums)
	· Tropical and exotic (bananas, 			 

	 kiwifruit, lychees, mangoes and 			
	 passionfruit)
	· Other fruits (figs)
	· Excluding fruit juice

 

‘SOURCE OF’
	· Vitamins: C, B7 (biotin) and K 			 

	 (notably in blueberries)
	· Minerals: calcium 

 

‘HIGH IN’
	· Dietary fibre

 
HEALTH AND ENVIRONMENTAL 
EFFECTS

Beneficial health effects

Increased intake beneficially lowers obesity, 
T2D, CVD, stroke, coronary heart disease, 
cancers (especially aerodigestive, breast, 
colorectal, in the gastric system, lung, and oral) 
and overall mortality.

Adverse health effects

Available evidence indicates that fresh fruit 
intake is not associated with significant 
adverse health effects.

Canned fruit intake is positively associated 
with CVD and all-cause mortality.

Environmental impacts

Fruit production can be intensive with regard 
to greenhouse gas emissions. Overall, the 
environmental impacts of fruit are low, but 
some production systems may utilise high 
levels of pesticides and fertilisers. To reduce 
environmental impacts, the purchase of 
organic fruit should be encouraged where 
feasible. Bananas may be associated with 
recent deforestation. Fruit waste can be 
reduced by promoting seasonal and locally 
produced options. However, as Slovenia 
imports more than 70% of its fruit, achieving 
this remains challenging.

Science advice and helpful tips
It is recommended to consume at least 200 g of fruit per day (range 100–300 g). A variety of fruits, including berries, should 
be consumed, preferably fresh or thawed. Intake of products prepared with free or added sugars (e.g., canned fruits) should 
be limited. Fruit juice does not count towards the recommended daily fruit intake due to its low fibre content and high 
sugar concentration. 



39

Dietary sources. Fruit can be grouped into several subcategories: berries 

(blackberries, blueberries, cranberries, goji berries, raspberries, strawberries), 

citrus fruits (grapefruit, lemon, lime, mandarins, oranges, pomelo), melons 

(cantaloupe, honeydew, watermelon), pome fruits (apples, pears), stone fruits 

(apricots, cherries, nectarines, peaches, plums), tropical and exotic fruits (bananas, 

kiwifruit, lychees, mangoes and passionfruit), other fruits (figs). Some fruits, such 

as apricots, dates, figs, and raisins, are also consumed in dried form. Fruit juices 

derived from fruits and berries constitute a separate food group [184].

Dietary composition. Fruits are a ‘source of ’ vitamin C and B7 (biotin), K 
(blueberries) and calcium (dry figs) and are ‘high in’ dietary fibre [162–168]. Most 
fruits contain a high percentage of water, which helps hydrate the body. Fruits also 
contain numerous other nutrients, such as simple carbohydrates and polyphenols 
[165,263].

Dietary intake. The average total intake of fruits (fresh, canned and dry) in Slovenian 
adults ranges from 162 g per day for men to 226 g per day for women, with fresh fruits 
accounting for 141 g per day for men and 198 g per day for women [24].

Health effects. Six qSRs are available on the role of fruits and health outcomes 
[170,264–268] and eight on the role of vegetables and fruits combined and health 
outcomes [268–275].

Fruits have potential health-promoting effects beyond providing basic nutrients, 
such as reducing inflammation and preventive effects on chronic diseases. Data 
from the SR and mostly observational studies support the intake of certain fruits, 
particularly citrus fruits and dark-coloured berries, which have superior effects on 
biomarkers, surrogate endpoints, and outcomes of chronic diseases [272]. The qSR 
from WCRF/AICR [272] found strong (probable) evidence for higher consumption 
of fruit with a lower risk of aerodigestive cancers (malignancies that develop in the 
tissues lining the respiratory and upper digestive tracts, such as the mouth, throat, 
voice box, and oesophagus). Numerous qSRs on dietary patterns in which fruits 
are a major component demonstrate beneficial health effects, including lower risk 
of CVD breast and colorectal cancer [276] and favourable body mass outcomes 
[13,170,265,277]. Furthermore, whole, fresh fruit does not contribute to obesity and 
may have a place in the prevention and management of excess adiposity [13].

An umbrella review of fruit consumption and multiple health outcomes suggests 
that each additional daily serving of fruit may decrease the risks of CVD, stroke, 
coronary heart disease and oral cancer (moderate-quality evidence). In addition, 
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an increase of 200 g of fruit intake per day is associated with a lower risk of breast 
cancer [264]. The MA of RCTs shows that increasing the intake of fresh and dried 
fruit reduces the fasting blood glucose concentration [268]. The MA of cohort 
studies found a weak inverse association between the intake of apples, blueberries, 
grapefruit, grapes, pears, and raisins, and T2D risk [271]. With a fruit intake of 
100–500 g per day, the risk of T2D could be reduced by 8–12% (moderate-quality 
evidence) [264]. Furthermore, the qSR and MA show that increased berry intake, 
especially freeze-dried strawberries, improves metabolic syndrome risk factors 
and reduces the risk of CVD [266,267]. In a MA of prospective studies, fruit intake 
(especially apples, pears, and citrus fruits) is associated with reduced risk of CVD 
and all-cause mortality [273,275], as well as total cancer risk [273]. Also relevant to 
the intake of fruits is the evidence that consuming foods containing dietary fibre 
is likely to lower all-cause mortality, CHD, and colorectal cancer [184]. Consuming 
seasonal, local, and organically grown fruit is an element of sustainable nutrition 
[278–280]. In an SR of MA of the global burden of diseases, intakes of canned fruit 
were positively associated with all-cause and CVD mortality [274]. Research shows 
that daily prune consumption of 50–100 g can improve or preserve bone mineral 
density, particularly in postmenopausal women [281].

Environmental impacts. In general, fruits and berries have lower climate and other 
environmental impacts compared to some other food items (particularly animal-
based), as greenhouse gas emissions for different fruit types range from 0.1 to 0.4 kg of 
CO2eq/kg of fruit [215,253,274,282]. Fruit consumption and production can also have 
synergies with carbon sequestration, as fruit orchards capture and store carbon and 
can, therefore, also contribute to climate change mitigation [283,284]. Fruit grown 
in intensive systems can have higher impacts related to pesticide use. Slovenia has 
nearly halved the use of pesticides (mostly fungicides) since 1992 and has, compared 
to other EU countries, among the lowest application rates of pesticides per hectare 
[285]. Nevertheless, the application rates of plant pharmaceuticals vary depending 
on the type of cropland, with the highest levels applied to permanent crops. For 
instance, in Slovenia, around 28 kg of plant pharmaceuticals are applied per hectare 
of apple orchards [286]. Slovenia imports 70% of the fruit consumed, mostly from 
neighbouring countries [287], some of which have considerably higher pesticide 
application rates. Slovenia most frequently imports bananas, citrus fruits (oranges, 
lemons, mandarins), and apples. These fruits either do not grow well in Slovenia’s 
climate or are not produced in sufficient quantities domestically. Neighbouring 
Italy, from which Slovenia imports over 2,500 tonnes of apples annually, has among 
the highest pesticide application rates in the EU. In the region of South Tyrol, one 
of the major apple production regions of Europe, reportedly, over 30 kg of pesticides 
are applied per hectare [288]. However, most of the pesticides used in Slovenia are 
applied to permanent crops, including orchards [285]. Many of the imported fruits 
need to be irrigated or grown in greenhouses due to being grown in less humid 
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environments, meaning they can have a higher carbon and water footprint than 
domestic fruit; this is particularly valid for strawberries, citrus and temperate 
fruits imported from other Mediterranean countries like Italy, France, Greece and 
Spain [289]. Greenhouse gas emissions of fruit imported from such countries can 
also be higher due to emissions related to irrigation [289]. Some contexts, such 
as strawberry production in greenhouses in southern Spain, have also recently 
emerged as potentially being produced through farm worker exploitation [290], a 
trend also observed in many other parts of Europe from which Slovenia imports 
fruit outside the traditional seasons [291]. Moreover, emissions of fruit produced in 
passive (unheated) and heated greenhouses can be 2 to 6 times higher compared to 
field-grown fruit [215,253,292]. In addition, tropical fruits, such as bananas, can be 
associated with environmental degradation due to forest clearing, high pesticide 
use, and human rights issues [293]. When it comes to land use change, bananas 
produce virtually no greenhouse gas emissions [189]. From an environmental and 
social perspective, consuming seasonal fruit and fruit with a longer shelf life, as 
well as fruit produced in nearby regions, makes the most sense, as otherwise there is 
a danger of degradation of water and biodiversity in distant places, as well as higher 
shares of fruit waste. 

Risk groups. Patients needing glycaemic control should not restrict their fruit 
intake [268,294]. Individuals with specific allergies or sensitivities within the food 
group (citrus fruits, strawberries) should choose alternative fruits.

Science advice:

Based on health outcomes: It is recommended to consume 200 g of fruits per day 
(range 100–300 g) [6] distributed across two to three distinct meals. Fruit juice does 
not count towards the recommended daily fruit intake.

Based on environmental impacts: From an environmental perspective, consuming 
seasonal fruits with longer shelf life and those produced in nearby regions makes the 
most sense. While fruits and berries have lower environmental impacts, reducing 
their potential negative impacts on water use and pesticides can be achieved through 
seasonal and diverse fruit consumption.

Overall science advice: It is recommended to consume 200 g of fruits per day (range 
100–300 g).
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2.5. Vegetables

 
DIETARY INTAKE

NON-STARCHY VEGETABLES 
(excluding potatoes and pulses):
	· Allium vegetables: garlic, leeks, 			
	 onions
	· Yellow/orange/red vegetables: beets, 		
	 carrots, parsnips, swedes, turnips 
	· Cruciferous vegetables: 

	 - Dark green leafy varieties: arugula 		
	 (rocket), bok choy, collard greens, 		
	 kale, mustard greens, turnip greens, 		
	 watercress  
- Other varieties: broccoli, 			 
	 Brussels sprouts, cabbage, 			 
	 cauliflower, horseradish, kohlrabi, 		
	 radish, rutabaga, turnips
	· Green leafy (non-cruciferous) 			 
	 vegetables: beet greens,  lettuce, 			
	 spinach, Swiss chard 
	· Mushrooms (fungi, not plants)

 

‘SOURCE OF’ 
	· Proteins and n-3 polyunsaturated 		
	 fatty acids (ALA) in green leafy 			 
	 vegetables such as spinach and 			 
	 arugula (rocket), and in brassica 			
	 vegetables such as broccoli
	· Vitamins: β-carotene*, vitamin C 		

	 and vitamin K
	· Mineral: calcium in cabbage and 		
	 iron in spinach and carrot

 

‘HIGH IN’
	· Dietary fibre
	· Added salt (pickled or canned 			 
	 vegetables)

 
HEALTH AND ENVIRONMENTAL 
EFFECTS

Beneficial health effects

(especially green leafy, cruciferous, and green-
yellow vegetables and salads).

Increased intake effects beneficially 
on lowering CVD, cancers (especially 
aerodigestive, breast, colorectal, oesophageal, 
renal, and non-Hodgkin lymphoma), obesity 
and all-cause mortality.

Adverse health effects

Available evidence indicates no significant 
adverse health effects with fresh vegetable 
intake. However, high salted, pickled, or canned 
vegetable intake is associated with adverse 
health effects (CVD, stomach cancer, etc.).

Environmental impacts

Vegetables have low environmental impacts, 
with low emissions and land use footprints, 
particularly if grown on fields and organic 
cultivation. 

Potential negative impacts are mainly 
related to energy-intensive systems such as 
greenhouses and irrigation water of vegetables 
imported from less humid regions.

Science advice and helpful tips
It is recommended to consume at least 300 g of vegetables per day, including green leafy vegetables, cruciferous vegetables, 
and green-yellow vegetables. 
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* The vitamin A content of foods is expressed as retinol equivalents (RE). Conversion 
factors are as follows: 1 mg RE = 1 mg of retinol = 6 mg of total-trans-β-carotene = 12 
mg of other provitamin A carotenoids = 1.15 mg of total-trans-retinyl acetate = 1.83 
mg of total-trans-β-retinyl palmitate; 1 IU = 0.3 µg retinol [166,167].

Dietary sources: Non-starchy vegetables include allium vegetables (garlic, leeks and 
onions), yellow/orange/red vegetables (beets, carrots, parsnips, swedes and turnips), 
cruciferous vegetables (dark-green leafy varieties: arugula, bok choy, collard greens, 
kale, mustard greens, turnip greens and watercress; and the other varieties like 
broccoli, Brussels sprouts, cabbage, cauliflower, horseradish, kohlrabi, radish, 
rutabaga and turnips) and green leafy (non-cruciferous) vegetables (, beet greens,  
lettuce, spinach and Swiss chard. Potatoes and pulses are not included as non-
starchy vegetables. Mushrooms are fungi, not plants, although they are commonly 
treated as vegetables in cooking [184].

Dietary composition: Vegetables (green leafy vegetables: spinach and arugula and 
brassica vegetables: broccoli) are a ‘source of ’ proteins and n-3 polyunsaturated 
fatty acids (ALA). Vegetables are also ‘sources of ’ vitamins β-carotene, C and K, and 
minerals calcium (cabbage) and iron (spinach and carrot). Vegetables are ‘high in’ 
dietary fibre. Pickled vegetables are ‘high in’ added salt [162–168]. Most vegetables 
contain a high percentage of water, which helps hydrate the body. Vegetables also 
contain carbohydrates, bioactive compounds, or phytochemicals. Cruciferous 
vegetables (broccoli, brussels sprouts, cabbage, cauliflower, kale, and turnips) and 
green leafy vegetables (arugula and spinach) are important sources of calcium 
[165,295]. Additionally, certain mushrooms are ‘high in’ dietary fibre (porcini 
and button mushrooms) and are a ‘source of ’ vitamins (D: porcini); B3 (niacin: 
shiitake and button mushrooms; B5 (pantothenic acid: porcini, shiitake, and button 
mushrooms) and minerals: iodine (button mushrooms) and selenium (porcini and 
real bolete). However, pickled button mushrooms can be high in sodium [165].

Dietary intake. The average total intake of vegetables (fresh and preserved/canned) 
in Slovenian adults ranges from 157 to 163 g per day in men and women, out of 
which fresh vegetables account for 121 g and 129 g for men and women [24].

Health effects. Two qSRs are available on the role of vegetables and health 
outcomes [296,297] and several on the role of vegetables and fruits combined and 
health outcomes [184,269–275]. Vegetables have potential health-promoting effects 
beyond basic nutrient needs, such as reducing inflammation and preventive effects 
on several chronic diseases. Evidence suggests that vegetables have the most potent 
impact on preventing CVDs. Data from the SRs and mostly observational studies 
support the intake of certain vegetables, particularly cruciferous vegetables and 
dark-green leafy vegetables, which have superior effects on preventing chronic 

https://en.wikipedia.org/wiki/Bok_choy
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https://en.wikipedia.org/wiki/Horseradish
https://en.wikipedia.org/wiki/Kohlrabi
https://en.wikipedia.org/wiki/Radish
https://en.wikipedia.org/wiki/Rutabaga
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diseases [272]. Several SRs demonstrate beneficial health effects of consuming 
vegetables, including lower risk of CVD [272], breast and colorectal cancer [276] and 
favourable body mass outcomes [13,277]. SR and dose-response MA of prospective 
cohort studies show that a higher intake of vegetables is associated with a reduced 
risk of all-cause mortality, particularly cardiovascular mortality [273,275] and 
cancer [273]. Furthermore, the SR from WCRF/AICR reports strong (probable) 
evidence for a lower risk of cancers of the respiratory and digestive tract with a 
higher intake of vegetables [184]. The meta-regression shows the protective effects 
of the consumption of vegetables for ischemic stroke, ischemic heart disease, 
haemorrhagic stroke and oesophageal cancer [296]. A MA of cohort studies shows 
both inverse and positive associations between intake of several vegetable subtypes 
and T2D [271]. In an SR and MA of the global burden of diseases attributable to low 
vegetable intakes, the highest linear dose response for each 100 g per day increase in 
vegetable intakes was 0.88 for renal cell cancer and 0.89 for non-Hodgkin lymphoma. 
Nonlinear dose responses for the first 100 g per day of vegetable intake were 0.86 
for CHD and 0.87 for all-cause mortality. In an SR and MA of the global burden of 
diseases attributable to low vegetable intakes, the highest linear dose response for 
each 100 g per day increase in vegetable intakes was 0.88 for renal cell cancer and 
0.89 for non-Hodgkin lymphoma. Nonlinear dose responses for the first 100 g per 
day of vegetable intake were 0.86 for CHD and 0.87 for all-cause mortality. Increases 
in protective effects were with the intake of 200 g of vegetables daily. However, only 
a few additional health benefits were seen at intakes beyond 300 g of vegetables 
per day. Intake of pickled vegetables was positively associated with stomach cancer 
[274]. An umbrella review that included 41 MA of 303 studies shows associations 
between higher cruciferous vegetable intake and lower risk of gastric, lung and 
endometrial cancer, and all-cause mortality (suggestive evidence), as well as lower 
risk of bladder cancer, breast cancer, colorectal adenoma, colon cancer, colorectal 
neoplasm, endometrial cancer, ovarian cancer, non-Hodgkin lymphoma, lung 
cancer, prostate cancer, renal cell carcinoma, and total cancer (weak evidence) [297]. 
An SR and dose-response and MA of prospective studies show inverse associations 
between the intake of green leafy vegetables, cruciferous vegetables, and salads and 
CVD and all-cause mortality and between the intake of green-yellow vegetables and 
cruciferous vegetables and total cancer risk. Reductions in risk were observed up to 
800 g per day for all outcomes except cancer (600 g per day) [273].

Environmental impacts. Vegetables, particularly those grown on fields, such as 
root vegetables, brassicas, onions, and leeks, have low environmental impacts, 
particularly in terms of greenhouse gas emissions and water use. However, like 
fruit, a large share (56%) of vegetables consumed in Slovenia are imported, often 
from countries with more intensive vegetable production systems, such as Italy, 
Spain and the Netherlands [298]. Some vegetables can have considerably higher 
GHG emissions and other environmental impacts, such as higher water demands, 
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due to their production location. Fragile vegetables, such as lettuce and other salads, 
may require refrigeration during significant parts of their life cycle. Those produced 
in protected conditions, such as cucumbers, eggplants, and tomatoes grown in 
potentially heated greenhouses, can be grown in energy-intensive systems, making 
them more GHG-intensive [253,299]. Compared to field-grown vegetables, those 
grown in passive greenhouses (without heating) have twice as high emissions, while 
those in heated greenhouses have more than six times higher on average [253,292]. 
Nevertheless, even vegetables with the highest emissions have considerably lower 
emissions than animal-based food items [189,282]. Vegetables imported from areas 
where they are produced throughout the season, such as from Spain, can also be 
associated (similar to fruit) with worker exploitation [290]. For environmental 
reasons, it is, therefore, most important to consume seasonally available and locally 
produced vegetables as much as possible to reduce negative impacts associated with 
water use waste.

Risk groups. Individuals with specific allergies or vegetable sensitivity (tomatoes, 
pumpkin, or cucumber) [300,301] should choose alternative substitutes. Certain 
vegetables, especially high-oxalate ones like spinach, can increase the risk of kidney 
stones if consumed in excess. To reduce this risk, include a variety of leafy greens in 
your diet and use methods like soaking, boiling, or steaming to lower oxalate levels 
– especially when eating them with calcium-rich foods [245].

Science advice:

Based on health outcomes: It is recommended to consume at least 300 g of various 
vegetables per day [6], including green leafy vegetables, cruciferous vegetables, and 
green-yellow vegetables, distributed across three to four meals. 

Based on environmental impacts: Vegetables have lower environmental impacts 
and significantly lower greenhouse gas emissions. The main issues related to 
vegetables are imports from areas with high amounts of water for irrigation and 
consumption of unseasonal vegetables with higher refrigeration demands and waste 
rates. Therefore, we recommend the consumption of seasonal vegetables.

Overall science advice: It is recommended to consume at least 300 g of vegetables 
per day. Whenever possible, it is best to choose seasonal vegetables.
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2.6. Nuts and seeds

DIETARY INTAKE
NUTS AND SEEDS
	· Tree nuts: almonds, Brazil nuts, 			
	 cashew nuts, hazelnuts, pecans, pine 		
	 nuts, pistachios, macadamias, 			 
	 walnuts
	· Peanuts
	· Seeds: chia, flax, pumpkin, sesame 		
sunflower 

 

‘SOURCE OF’ 
	· Protein
	· N-3 polyunsaturated fatty acids, 		
	 ALA  
	 (walnuts (oil), flaxseed, hemp and 		
	 chia)
	· Vitamins: B2 (riboflavin), B3 (niacin),  
	 B6 (pyridoxine), B7 (biotin), 			 
	 B9 (folate) (all listed) and vitamin E 		
	 (hazelnuts, peanuts, pumpkin seed 		
	 and walnuts)
	· Minerals: calcium (almonds and 			
	 chia seed), potassium, magnesium, 		
	 phosphorus, iron, zinc (all listed), 		
	 calcium (hazelnuts, flaxseed, 			 
	 and sesame seed) and selenium 			 
	 (Brazil nut, flaxseed, pumpkin seeds 		
	 and sesame seed)

 

‘HIGH IN’
	· Dietary fibre

 
HEALTH AND ENVIRONMENTAL 
EFFECTS

Beneficial health effects

Reduced risk of cardiovascular risk factors and 
disease, and possibly cancer deaths and all-
cause mortality. 

Adverse health effects

Anaphylaxis reactions in individuals with nuts 
or seeds allergies. 

Environmental impacts

Nuts and seeds have low greenhouse gas 
emissions. However, some nuts can have 
the highest land use footprints of all plant-
based sources and can score particularly low 
regarding high water demands.

  
Science advice and helpful tips
Based on current intakes, the average consumption of nuts and seeds should be increased to achieve health effects. 
Individually, consumption of at least 30 g of nuts and seeds per day should be considered a part of a healthy diet. 
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Dietary sources. Nuts are botanically categorised as tree nuts, peanuts, and 

seeds. Nuts (almonds, walnuts, hazelnuts, cashews, Brazil nuts, macadamias, and 

pistachios) are dry fruits with an edible seed and a hard shell. Seeds such as chia, 

flax, pumpkin, sesame, and sunflower are related food groups [302].

Dietary composition. Nuts and seeds are ‘sources of ’ protein, n-3 polyunsaturated 
fatty acid ALA (walnuts, flaxseed, hemp and chia), vitamins (B2 (riboflavin), B3 
(niacin), B6 (pyridoxine), B7 (biotin), B9 (folate) (in all); and vitamin E (hazelnuts, 
peanuts, pumpkin seed and walnuts)) and minerals (potassium, magnesium, 
phosphorus, iron and zinc (in all); calcium (hazelnuts, almonds, flaxseed, chia seed 
and sesame seed) and selenium (Brazil nut, flaxseed, pumpkin seeds and sesame 
seed). Nuts and seeds are ‘high in’ dietary fibre [162–168]. Moreover, nuts and seeds 
are nutrient-dense and contain monounsaturated fatty acids and a range of active 
metabolites, such as polyphenols and phytosterols [165,166,302].

Dietary intake. The average daily total intake of nuts and seeds (fresh and processed) 
in Slovenia is 8 g for adult men and 9 g for adult women [24].

Health effects. SRs have shown an inverse dose-response relationship between nuts 
and seeds consumption and the risk of CVD (driven mainly by coronary artery disease) 
[302,303]. Randomised trials suggest mechanistic effects through cardiometabolic 
biomarkers, including blood lipids and glucose metabolism [302–307]. Further 
evidence also suggests a moderate association between nut consumption and lower 
all-cause mortality, cancer, respiratory disease and infectious disease mortality, 
cognitive decline and depression [302]. Despite high energy density, nut consumption 
does not seem to increase the risk of weight gain [308].

Environmental impacts. Nuts and seeds present a diverse food group with diverse 
environmental impacts. Tree nuts have low greenhouse gas emissions (0.4 kg of 
CO2eq/kg), with high potentials for carbon sequestration (and potentially net 
negative emissions per product in some contexts) [189,282]. Nevertheless, due to 
relatively low yields, the land use footprint is high for tree nuts compared to other 
plant-based food items (albeit still considerably lower compared to animal-based 
products), meaning more space is necessary to produce tree nuts [189]. Tree nuts, 
such as cashew nuts, almonds, and pistachios, have particularly high water demands, 
with water needed to produce one kilogram of nuts higher than most animal-based 
sources. This is particularly problematic, as 63% of tree nuts are produced in areas 
with severe water stress [309]. Consuming local and traditional tree nuts, such as 
walnuts and hazelnuts, is therefore recommended, especially as these trees are part 
of many Slovenian cultural landscapes. Ground nuts can have eight times higher 
GHG emissions compared to tree nuts [189]; they take up 30% less land and have 
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56% lower water demands [189]. Due to the high water demands of some nuts, 
their sustainability compared to other plant-based items is lower, especially when 
considering climate change impacts on water availability in the future [310,311]. 
Slovenia has a high potential for consumption of seeds, such as flax, sunflower, and 
pumpkin seeds, as these crops have traditionally been cultivated in Slovenia. 

Risk groups. Individuals with allergies to nuts and seeds (prevalence 1–2%) 
[302,312]. In addition, individuals with allergies or sensitivity to nuts and seeds, 
such as peanuts, walnuts, and sesame seeds [302,312,313], should choose alternative 
nuts and seeds they can safely consume.

Science advice:
Based on health outcomes: It is recommended to consume 30 g of nuts and seeds 
per day, including different tree nuts, peanuts, and seeds.

Based on environmental impacts: Nuts have lower greenhouse gas emissions than 
animal-based foods and low land demands. However, many tree nuts are primarily 
grown in water-scarce regions and require significant water. As a result, nuts 
imported from far away are less sustainable than local walnuts and hazelnuts and 
seeds from traditional sources, such as flax, sunflower, and pumpkin. 

Overall science advice: Consumption of at least 30 g of nuts and seeds per day 
should be considered part of a healthy diet.
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2.7. Fish and seafood

 
DIETARY INTAKE

FISH AND SEAFOOD:
	· Fish: fatty, lean
	· Shellfish (shrimp, crabs, and lobster) 
	· Molluscs (clams, oysters, and mussels) 
	· Cephalopods (squid and octopus)

 

‘SOURCE OF’ 
	· Protein
	· N-3 long-chain polyunsaturated fatty acids 	
	 (EPA and DHA)
	· Vitamins (B12 (cobalamin), D and 
	 K (squid))
	· Minerals (phosphorus (all listed), iodine 		
	 (salmon, tuna), calcium, iron, and zinc (all 	
	 three in sardines)

 

‘HIGH IN’
	· Sodium (canned fish)

HEALTH AND ENVIRONMENTAL 
EFFECTS

Beneficial health effects

Fish and seafood consumption is associated 
with overall cardiovascular health and 
protection from cognitive decline in adults.

Adverse health effects

A potential source of harmful environmental 
contaminants and a high prevalence of 
allergies (especially to shellfish).

Environmental impacts

Fish and seafood are a diverse group with 
varying environmental impacts. Farmed 
fish and shrimp can have high emissions 
and a significant land and water footprint 
associated with their feed, while caught fish 
are associated with negative environmental 
impacts such as depletion of ocean fish stocks, 
seabed degradation, and ocean plastic.

Science advice and helpful tips
Consuming 200 g (0–450 g) of fish and seafood per week is recommended as part of a healthy diet. It is advisable to prefer 
fatty fish, which are high in n-3 long-chain polyunsaturated fatty acids (n-3 LCP), such as docosahexaenoic acid (DHA) 
and eicosapentaenoic acid (EPA) (salmon, mackerel, and sardines) while limiting the consumption of larger species high 
in pollutants, especially mercury (shark, swordfish, and king mackerel).
Prepare fish without added saturated or trans fats or with a minor amount of oil, seasoned with aromatics, herbs, and 
spices (oregano, rosemary, garlic, onion and/or lemon juice). The best ways to prepare fish, keeping it moist and tender 
while preserving nutrients, include steaming (in a steamer basket over boiling water, without added fat), poaching 
(cooking fish in a simmering water/broth) and baking in the oven (in foil/parchment paper). Pair fish with a variety of 
vegetables and whole grains.
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Dietary sources. Seafood includes fish, shellfish (shrimp, crabs, and lobster), 
molluscs (clams, oysters, and mussels), and cephalopods (squid and octopus). Fish 
are divided into lean and fatty fish, according to the fat content in the flesh. A cut-
off of 4 g per 100 g has been widely used to distinguish fatty (≥ 4 g per 100 g; salmon, 
tuna, herring, kippers, mackerel, eel, and sardines) from lean fish (< 4 g per 100 g; 
cod, hake, shellfish, and seabass) [314]. 

Dietary composition. Fish and other seafood are a ‘source of ’ protein, n-3 LCP 
(EPA and DHA), vitamins ((B12 (cobalamin) and D (all listed) and K (squid)) and 
minerals (phosphorus (all listed); iodine (salmon and tuna); calcium, iron and zinc 
(all three in sardines)). Canned fish are generally ‘high in’ sodium [162–168].

Dietary intake. The average total intake of fish and fish products (fresh and canned) 
in Slovenia is 26 g for adult men and 18 g per day for adult women [24].

Health effects. Several SRs have investigated the effects of fish and seafood 
consumption and health outcomes. Fish consumption is associated with decreased 
risk of incident CVD (coronary artery disease, myocardial infarction, heart failure 
and stroke), cardiovascular mortality, and all-cause mortality; fish consumption 
may be associated with decreased risk of cognitive decline in adults (dementia 
and Alzheimer’s disease) and gastrointestinal cancers [315–319]. Fish and seafood 
intake during pregnancy may be associated with improved cognitive development 
in young children [320]. The health effects of fish and seafood are primarily 
mediated through n-3 LCP, particularly EPA and DHA. However, fish and seafood 
may also contain contaminants, such as methyl mercury, cadmium, dioxins, 
and polychlorinated biphenyls (PCBs), which may be harmful already at low to 
moderate fish consumption. This is especially important for vulnerable populations 
such as pregnant and lactating women [318,321,322]. In addition, recent studies 
indicate concern about the high content of microplastic particles in small fish 
[323]. Nevertheless, current scientific literature indicates that there is insufficient 
conclusive evidence to generalise the adverse health effects of potential microplastic 
particles found in small fish. Therefore, consuming small fish, such as sardines and 
anchovies, as well as shellfish like mussels, remains recommended. These seafood 
options are often considered more sustainable due to their generally lower levels 
of contaminant bioconcentration and reduced environmental impact [324]. Hence, 
while the current body of evidence suggests that the potential health benefits of 
fish and seafood consumption outweigh the risks [318], caution should be exercised 
due to contaminants. The evidence for the beneficial effects of fatty vs. non-fatty 
intake is weaker than total fish intake. Still, the evidence for n-3 LCP impacts on 
health outcomes suggests that fatty fish intake should be prioritised [318]. For 
people who do not consume n-3 LCP-rich fish and seafood, other reliable sources of 
n-3 LCP should be considered [325–328]. However, certain food preparation (frying) 
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may adversely affect health outcomes [329]. Notably, incorporating plant oils or soy 
into the feed for fish – such as salmon or rainbow trout, a common practice that 
significantly reduces feed costs – may also decrease their n-3 LCP content [330–332]. 

Environmental impacts. Environmental impacts vary considerably, depending on 
the product type and whether it is farmed or caught. Greenhouse gas emissions 
range from 0.8 kg of CO2eq/kg for anchovies to 3.3. kg for salmon, 4.2 kg for trout, 
and 20.25 kg for lobster [215,253], making some items comparable to red meat. 
Emissions can even decrease in the case of frozen fish [215,253]. Farmed fish can 
also have large land use and water footprints. Land use of farmed fish ranges from 
0.3 to 26.3 m2 for a kg of fish, and water consumption from 600 to 12000 litres for 
a kg [189]. Farmed fish, such as salmon, can have negative environmental impacts. 
They can require large quantities of other fish caught and used for salmon feed. Over 
2 million tonnes of wild fish are estimated to be caught yearly in West Africa, which 
is then provided as feed for Norwegian salmon farms [333]. Such large amounts 
threaten the food security and livelihoods of over 4 million inhabitants of West 
Africa, as these fish could otherwise be consumed directly by the local population 
[333]. In addition, farmed fish can threaten ecosystems and water quality through 
nutrient discharge and escaped fish [334]. Fish and shrimp farms can also be 
associated with high antibiotic use. Worldwide, antimicrobials – agents that inhibit 
the growth of microorganisms, including bacteria (i.e., antibiotics), viruses, fungi, 
and parasites – are used considerably more intensively in aquaculture (165 mg/kg of 
treated biomass) than in terrestrial food animal production (140 mg/kg) or patient 
care (91.7 mg/kg). Excessive use of antibiotics in aquaculture industry leads to the 
development of antimicrobial resistance, which poses an increasingly significant 
threat to human health [335]. This can be low even in commercial systems [336]; 
however, it can include even forbidden antibiotics for some items, such as shrimp, 
if coming from countries with difficulties enforcing health and environmental 
standards [337]. Because wild fish stocks are already so heavily exploited, in the last 
10 years, aquaculture has provided more fish meat than fishing [338]. The adverse 
side effect of this is that animal welfare in aquaculture can’t be as high as in the 
wild.

While greenhouse gas emissions and land and water footprints are lower for caught 
fish, these have other negative impacts. Fish consumption has led to overfishing 
of many parts of the oceans, depleting fish stocks and leading to the extinction 
of many marine species [339], leaving only 13% of the oceans intact [340,341]. 
Overfishing and climate change remain the main threats to ocean ecosystems [342]. 
Many commercial fishing practices can even impact the ocean floor through seabed 
trawl fishing [343]. In addition, most plastic in the oceans comes from fishing nets 
and other remains of the fishing industry, such as buoys, buckets, and bags [344].
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Risk groups. Individuals with allergies or sensitivity to fish and seafood [345] should 
be advised to avoid these foods. Vulnerable populations (pregnant and lactating 
women) should be cautioned against potential high-level contaminants in fish and 
seafood (tuna, shark, king mackerel) [320]. Low- or non-consumers are advised to 
include reliable food ‘sources of ’ iodine (described in the section on iodine), vitamin 
B12 (cheese, eggs, B12 enriched foods and/or B12 dietary supplements) as well as n-3 
long-chain polyunsaturated fatty acids (n-3 LCP:  EPA and DHA; microalgal oils) 
[162,163,165–167,200,318,325,326].

Scientific advice:

Based on health outcomes: Consumption of 200 g (0–450 g) of fish and seafood per 
week may be considered as part of a healthy diet [6]. Based on health effects, fatty 
fish and healthy fish preparation should be prioritised, while fish and seafood from 
polluted areas and/or high in contaminants should be limited, especially during 
pregnancy and lactation.

Based on environmental impacts: When considering the environmental impacts of 
seafood, we must exercise caution regarding the origin of the fish, whether it was 
farmed, and how it was caught. Environmental impacts can vary considerably, and 
priority should be given to fish from certified sources where degrading fishing or 
farming practices are not employed.

Overall science advice: Consumption of 200 g (0–450 g) of fish and seafood per week, 
considering both beneficial health effects as well as health risks due to environmental 
pollutants as well as environmental impacts, may be considered as part of a healthy 
diet [6,318]. Fish and seafood sourced from sustainable farms or wild stocks are 
encouraged, while species with a negative environmental impact should be limited. 
To ensure sufficient EPA and DHA intake, a more environmentally friendly solution 
is to supplement the diet proportionally with microalgal oils. These oils are less 
contaminated than fish and krill oils [325,326].
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2.8. Milk and dairy products

 
DIETARY INTAKE

MILK AND DAIRY PRODUCTS
	· Milk
	· Fermented (yoghurt)
	· Processed (cheese, cream, butter)

 

‘SOURCE OF’ 
	· Protein
	· Vitamins: B2 (riboflavin), B12 			 

	 (cobalamin; cheese)
	· Minerals: calcium (all, except 			 
	 cream), phosphorus, selenium 			 
	 and zinc (both in cheese)

 

‘HIGH IN’
	· Sodium (cheese)
	· SFA (milk and cheese, except for 		
	 mozzarella)

 
HEALTH AND ENVIRONMENTAL 
EFFECTS

Beneficial health effects

Probable inverse association with colorectal 
cancer.

Adverse health effects

Intake of milk and dairy products may increase 
the risk of prostate cancer. High intake of full-
fat milk or dairy products may contribute to an 
increased risk of CVD.

Environmental impacts

Milk and dairy products can have considerable 
environmental impacts, which vary depending 
on the product type. While milk has lower 
impacts, processed products such as cheese 
and yoghurt are among the items with the 
highest greenhouse gas emissions of all food 
products. Depending on the production 
system, milk and dairy can also be problematic 
regarding animal welfare.

Science advice and helpful tips
A reasonable daily intake may include 250 g (0–500 g) of milk or “milk calcium equivalents”* Fermented dairy products 
or low-fat milk should be preferred, whereas products with added sugar and/or salt should be limited.
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* ”Milk calcium equivalents” (approximately 300 mg of calcium): To match the 
calcium content of 250 ml of milk or 250 g of yogurt you can also consume: (i) 250 ml 
of a calcium-fortified plant-based alternative (e.g. fortified soy drink or soy yogurt), 
(ii) 50-75 g of soft cheese (e.g. brie, camembert), or (iii) 27-42 g of hard/semi-hard 
cheese (e.g. Parmesan, ≈ 27 g;  cheddar/ aged Tolminc (zorjeni tolminc) ≈ 42 g) [165].

Dietary sources. Milk for human consumption is produced by ruminants and can be 
consumed as milk (pasteurised) or as dairy products, which are processed (cheese, 
cream, butter) or fermented (yoghurt) [346]. It is important to note that butter, 
despite being a dairy product, is classified as a fat or oil due to its unique nutritional 
composition.

Dietary composition. Milk and dairy products are a ‘source of ’ proteins, vitamins 
(B2 (riboflavin), B12 (cobalamin; cheese) and minerals (calcium (all, except cream), 
phosphorus (all listed), selenium and zinc (both two in cheese). However, they are 
‘high in’ sodium (cheese) and SFA (milk and cheese, except mozzarella) [162–168]. In 
addition, milk and dairy products also contain simple carbohydrates (lactose). Dairy 
products may contain various free/added sugars (dairy beverages and sweetened 
yoghurts) [165]. 

Dietary intake. The average daily intake of milk and dairy products in Slovenian 
adult men and women is as follows: a) 80 g and 84 g of milk; b) 35 g and 32 g of cheese; 
c) 72 g and 95 g of yoghurt and milk cream [24]. This corresponds to approximately 
315 ml milk equivalents in men and 323 ml in women [165]. However, it is worth 
noting that 14% of adults in Slovenia do not consume milk. Moreover, the daily 
intake of butter and other animal fats in the adult Slovenian population is 8 g for 
men and 7 g for women [24]. Notably, 23% of Slovenian adolescents, adults, and older 
adults have an allergy or intolerance to a specific food ingredient, with 39% of them 
being lactose intolerant [347].

Health effects. The health effects of milk and dairy products have been extensively 
studied both as a source of potentially beneficial nutrients and as a source of 
potentially harmful SFA, added sugars, and salt [348]. Several SRs have investigated 
the association between milk and health outcomes but yielded inconclusive and/
or heterogeneous results for all-cause mortality, cardiovascular mortality, CVD, or 
T2D [173,349–352]. The dose-response, type of dairy product (milk, cheese, yoghurt, 
or butter), and type of fat content (low- vs high-fat) analyses further confirm the lack 
of association between dairy product consumption and all-cause mortality [351]. 
Intake of low-fat dairy products or lower intake of full-fat dairy products may be 
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associated with lower cardiometabolic risk [353]. Two SRs have suggested that the 
consumption of milk and dairy products is associated with a lower risk of colorectal 
cancer, primarily attributed to their calcium content [319,354]. Still, it may confer 
a higher risk of prostate cancer [319,355]. As a ‘source of ’ calcium, milk and dairy 
products may be associated with decreased mineral bone density loss [356]. However, 
it has not been consistently demonstrated that they lower the risk of bone fracture 
[348,353,357,358]. Due to the inconsistent yield of health effect studies and SRs, 
existing SNG2025 do not offer an evidence-based recommendation for the quantity 
of milk and dairy intake. Instead, they focus on addressing challenges in the local 
environment, such as nutrient deficits associated with under-consumption or the 
risk of chronic non-communicable diseases related to over-consumption [359].

Environmental impacts. Milk and dairy are diverse products with diverging impacts 
on the environment. Milk and yoghurt are among the animal-based products with 
the lowest emissions, ranging from 1.1 to 1.9 kg of CO2eq/kg of product for milk and 
yoghurt produced in central Europe (grass-fed) [215,253,282,360], with emissions 
potentially higher for some cattle housing systems [361]. Compared to plant-based 
food products, the land use footprint is much larger; however, it also ranges based 
on the type of feed [361]. Slovenian dairy cows are predominantly fed grass and hay 
from grasslands managed for centuries, meaning lower greenhouse gas emissions, 
land use footprints, and water use, compared to more intensive dairy systems of 
western Europe [362]. Compared to other food items, milk products have a relatively 
high share of emissions associated with processing, packaging, transport and retail, 
particularly due to different heating and refrigeration measures necessary to maintain 
the quality and safety of the product, which can exceed 20% of total emissions [189]. 
Cheese and related products have considerably higher environmental impacts, 
mostly because cheese production requires large quantities of milk (for example, 
to produce 1 kilogram of cheese, 5–10 litres of cow milk are required). Cheese is, 
therefore, among the food products with the highest emissions, land footprint and 
water use, with some environmental impacts up to 10 times higher compared to 
milk (although the differences can be smaller when accounting for nutritional value, 
for example, protein content) [189,215,253,282]. 

Another aspect related to milk and dairy is animal welfare. The Slovenian cattle 
sector is less intensive compared to its European counterparts: the most utilised 
agricultural land in Slovenia (around 58%) is permanent grasslands [363], much 
higher than the EU average. Slovenian cattle farms are among the smallest in the 
EU, and the share of cattle in large farms (with more than 500 livestock units of 
cattle on a single farm) is the lowest in the EU, at 1.3% [364]. Nevertheless, this 
does not mean that most cattle are grazing pastures. Only 34% of cattle in Slovenia 
have access to outdoor pastures, with the majority being permanently kept indoors. 
Many other EU member states have considerably higher shares of cattle grazing 
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outdoors [365]. While keeping animals indoors can increase efficiency and could 
lead to lower environmental impacts per kilogram of product, it has implications 
for animal welfare. A final negative aspect of milk and dairy is eutrophication due 
to excess nutrients in the soil and water, contributing to 5% of total eutrophication 
in Europe [366].

Risk groups. Individuals with milk allergy and lactose intolerance [352,367] should 
be advised on alternative food sources. Low- or no-consumers should include other 
‘sources of ’ calcium: flaxseed, hazelnuts, sesame seeds and sardines [162,163,165–
167,200]. Calcium can also be obtained from almonds, beans, Brazil nuts, figs, dark 
green leafy vegetables (broccoli, kale, collard greens) and/or fortified plant-based 
alternatives (milk or yoghurt) without added sugar (preferably soy milk, or also 
almond, cashew hemp, oat, pea and/or rice drink/milk) [165].

Science advice:

Based on health outcomes: Consumption of milk and dairy products should be 
individually determined based on the overall intake of nutrients from other sources. 
A reasonable daily intake may include 250 g (0–500 g) of milk or dairy products or 
calcium-fortified plant-based drinks providing an equivalent amount of calcium as 
milk [6]. Milk and dairy products are also major dietary sources of SFA (followed by 
oils and meat products) [368], and they can also be sources of added sugar and salt 
[165]. 

Based on environmental impacts: While milk generally has lower environmental 
impacts than other animal-based food products, cheese and similar products 
have the most severe impacts on emissions, land use footprint, water use, and 
eutrophication.

Overall science advice: Consumption of milk and dairy products should be 
individually determined based on the overall intake of nutrients from other sources. 
Reduced-fat milk or dairy products should be preferred, whereas products with 
added sugar or salt should be limited. A reasonable daily intake may include 250 g 
(0–500 g) of milk or dairy products or calcium-fortified plant-based drinks providing 
an equivalent amount of calcium as milk [6]. Calcium-fortified plant-based drinks 
and yogurt without added sugar can both be considered alternatives to dairy milk 
and yogurt [369,370]. However, the nutritional composition of plant-based drinks 
varies depending on ingredients  – grains, legumes, nuts, seeds, or blends – and 
production methods. Therefore, they must be fortified with essential nutrients 
like protein, calcium, vitamin D, vitamin B12, and iodine to serve as effective 
dairy alternatives. SNG2025 recognise unsweetened, calcium-fortified soy drink 
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as the most suitable milk alternative, as it also has a comparable protein content. 
Other plant-based drinks are often marketed as milk alternatives, but their natural 
nutritional composition typically differs substantially from that of milk. They are 
not nutritionally equivalent unless appropriately fortified. Individuals who do 
not consume milk or dairy products may include adequately fortified plant-based 
drinks in their diet. However, they must ensure proper replacement of key nutrients, 
otherwise long-term consumption may lead to deficiencies in calcium, vitamin B12, 
and protein [371–373].
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2.9. Meat and processed meat

 
DIETARY INTAKE

MEAT
	· Red meat: beef, pork, lamb, and goat 
	· White meat: poultry, chicken, duck, 		
	 turkey, and rabbit 
	· Processed meat: meat preserved 			
	 by smoking, salting, curing, or meat 		
	 adding chemical preservatives 

 

‘SOURCE OF’ 
	· Protein (red, white, and processed 		
	 meat, except blood sausage) 
	· Vitamins: B2 (riboflavin: red and 		
	 white meat),  
	 B6 (pyridoxine: red and white meat) 		
	 and  B12 (cobalamin: red meat and karst 		
	 pancetta)
	· Minerals: iodine (processed meat, if 		
	 iodised salt is used), iron (beef, blood 		
	 sausage and 'tea' sausage), 			 
	 phosphorus (red, white, and 			 
	 processed meat), selenium (blood 		
	 sausage) and zinc (red, white, and 		
	 processed meat) 

 

‘HIGH IN’
	· Sodium (processed meat)
	· SFA (processed meat)

HEALTH AND ENVIRONMENTAL 
EFFECTS

Beneficial health effects

No specific health benefits were found for meat 
or processed meat.

Adverse health effects

Red and processed meat intake is associated 
with the risk of cancer (especially colorectal), 
CVD, and T2D.

Environmental impacts

Beef has the highest environmental impact 
of all meats due to its large land and water 
footprint, greenhouse gas emissions, and 
eutrophication. Pork has lower environmental 
impacts than beef but is still higher than plant-
based food. Poultry has the lowest emissions 
among all meats but can negatively impact 
the environment through feed production and 
emissions of commercial production systems.

Science advice and helpful tips
The suggested amount of meat intake for an individual should be decided based on their overall diet quality. A reasonable 
total meat intake may include 43 g (0–86 g) per day with a preference for white meat while reducing the consumption of 
red and processed meat. Aim to limit total meat intake to no more than 300 g per week.
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Dietary sources: Consistent with WCRF/AICR, red meat is defined as beef, pork, 

lamb, and goat. Processed meat refers to red or white meat preserved by smoking, 

salting, curing, or meat-adding chemical preservatives [374,375]. Given that there 

was no definition of white meat in the WCRF/AICR report, the SNG2025 define 

white meat as poultry, chicken, duck, turkey, and rabbit based on previous studies’ 

definitions of white meat [374,376].

Dietary composition: Meat and processed meat are a ‘source of ’ protein (red, white 
and processed meat, except blood sausage), vitamins (B2 (riboflavin; red/white meat), 
B6 (pyridoxine; red/white meat) and B12 (cobalamin; red meat and karst pancetta) 
and minerals (iodine; processed meat, if iodised salt used), iron (beef, blood sausage 
and ‘tea’ sausage), phosphorus (red, white and processed meat), selenium (blood 
sausage) and zinc (red, white and processed meat). Meat can help meet the nutritional 
needs of individuals on an omnivorous dietary pattern. However, processed meat is 
‘high in’ sodium and SFA [162–168]. Meat and processed meat also contain dietary 
cholesterol [377]. The human body does not require dietary cholesterol, because it 
can produce and regulate its own cholesterol levels [378,379]. In addition, cured 
or processed meats such as bacon, sausage, hot dogs, ham and parts of meats like 
chicken, turkey, roast beef, and salami often contain added nitrates and nitrites 
[380]. These additives help prevent the growth of harmful bacteria, add a salty 
flavour, and preserve the red or pink colour of the meat [319,381].

Dietary intake. The average daily meat intake in Slovenia is 209 g for adult men 
(137 g of red meat and 72 g of poultry) and 141 g for adult women (76 g of red meat 
and 65 g of poultry). The average daily intake of processed meat, such as sausages, 
salami, and other processed meats, is 52 g for men and 28 g for women. The total 
average intake of meat and processed meat is 261 g per day for men and 169 g per 
day for women [24].

Health effects. SRs appraising the association between meat consumption 
and health outcomes have mostly focused on red and processed meat. Red meat 
consumption is associated with an increased risk of colorectal cancer [382–384] and 
may be associated with an increased risk of breast and other cancers, CVD, and 
T2D [382,384–388]. The magnitude of these associations is especially significant 
with processed meat [319]. Dose-response analyses suggest that there may be no 
minimal intake of red meat that would be associated with beneficial health effects 
[382]. Therefore, processed meat is classified as cancerogenic for humans and red 
meat is classified as probably cancerogenic to humans by the International Agency 
for Cancer Research of WHO [389]. Conversely, dietary patterns with lower red 
and/or processed meats intake may be associated with a lower risk of all-cause 
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mortality [389], CVD [390] and T2D [391]. The available evidence does not indicate 
any beneficial or detrimental role of white meat consumption in CVD or T2D [392]. 

Environmental impacts. Beef in Slovenia has lower environmental impacts than 
other beef production systems in the neighbouring countries. This is because most 
Slovenian cattle are from dairy stock and grass-fed, and their fodder often comes 
from pastures and meadows that have been managed for centuries. Often, these are 
hilly and mountainous areas where no other food can be produced due to terrain, 
soil, and climate limitations. Cattle rearing can contribute to landscape conservation 
and beef production with lower environmental impacts compared to more intensive 
systems [393]. This is reflected in the majority of utilised agricultural land in Slovenia 
(around 58%) being permanent grasslands [363], considerably more than the EU 
average. Emissions related to land use are particularly high in cases where cattle 
are fed grains or soy, and in some European countries, they are, therefore, much 
higher than in Slovenia [189,362]. In addition, beef from a dairy herd can have half 
the emissions compared to a beef herd, take up 83% less land, and have a 13% lower 
water footprint [189,394]. Nevertheless, due to relatively high methane emissions, 
even the most sustainable beef has emissions several times higher when compared 
to other meat, such as pork and poultry. The median emissions for bone-free meat 
are around 26 kg of CO2eq/kg [253]. However, the range for beef is particularly high, 
as emissions can range from 11 to over 30 kg [189,282,360], making beef the food 
product with the highest variation in terms of its greenhouse gas emissions. Beef 
scores also poorly regarding other environmental indicators, as it has the highest 
land use footprint (ranging from 12 to over 100 m2 per kg), water footprint (ranging 
from 190 to 700 litres of water per kg), and the highest impacts on eutrophication 
and acidification [189,190,215,360]. While many of these impacts can be reduced 
by ensuring feed with lower environmental impacts, maintaining proper stocking 
densities, and improving manure management [393,395], even the most sustainable 
beef (when looking at the impacts reported in the literature) performs worse 
compared to other meat and most food groups [189]. This has mostly to do with the 
fact that cattle have a very low protein conversion efficiency compared to pork or 
chicken [255]. The Slovenian cattle sector is considerably less intensive compared 
to most European countries, with Slovenian cattle farms among the smallest in 
the EU. In addition, the share of cattle in very large farms (with more than 500 
livestock units of cattle on a single farm) is the lowest in the EU, at only 1.3% [364]. 
Still, only 34% of cattle in Slovenia are grazing outdoors, with the majority staying 
indoors, which is a lower share compared to many other European Union Member 
States [365]. Moreover, cattle (and other livestock) operations are problematic above 
groundwater resources, as most of Slovenia’s water comes from groundwater. While 
increasing the share of outdoor grazing and other improvements related to emission, 
manure, and other effluent management could lead to lower environmental impacts 
per kilogram of Slovenian beef, it could lead to lower stocking densities and more 
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land necessary to produce beef, meaning decreases in demands would be necessary 
to ensure that the difference is not met by increasing imports from countries with 
more intensive beef production. Decreasing beef consumption has been identified 
as one of the largest opportunities to reduce greenhouse gas emissions and land 
use impacts of the global food system [396,397]. Atmospheric ammonia (NH3) from 
agriculture significantly contributes to air pollution, particularly through its role in 
the formation of fine particulate matter (PM2.5). This occurs primarily when NH3 
reacts with other pollutants such as sulphur dioxide (SO2) and nitrogen oxides (NOx), 
leading to the creation of secondary particulate matter. Exposure to NH3 and PM2.5 
has been linked to a range of respiratory issues, including reduced lung function, 
throat and eye irritation, increased coughing, and early-onset asthma in children. 
PM2.5 can penetrate deeply into the lungs, contributing to chronic diseases such as 
chronic obstructive pulmonary disease and lung cancer, which result in significant 
health burdens and economic losses. Given that agriculture accounts for over 81% 
of global NH3 emissions, particularly from livestock, reducing these emissions is 
crucial for mitigating the health risks associated with PM2.5 pollution. Effective 
strategies for reducing NH3 emissions include improved manure management 
practices, dietary adjustments for livestock, and the use of inhibitors [398]. 

Pork has, compared to other red meat (particularly beef), up to 4.5 times lower 
greenhouse gas emissions with 5.7 kg of CO2eq/kg, and uses more than 50% less water 
and land [189,215,253,360]. Pork fed with domestic feed (maize) or imported from 
neighbouring countries can have even lower impacts on the climate, water, and land 
use than pork imported from several EU Member States where a large share of pork 
feed is soy imported from Brazil. Thus, local pork presents a red meat alternative 
with lower environmental impacts compared to beef. Slovenia’s pig sector is smaller 
and has countered European trends in increasing the number of animals housed 
in large farms (with over 500 livestock units, equivalent to 1000 breeding sows). 
Only 13.5% of pigs in Slovenia are reared in such very large systems, compared to 
the European average of 65.4% [364]. A considerable part of the improvement in 
the sustainability of Slovenian pig production was, however, due to the closure of 
large pig farms in the previous two decades, leading to a decrease of pigs reared in 
very large farms by 80.5% since 2005 [258,399]. The consumption of pig meat in the 
same period, however, did not decrease, meaning that Slovenia now imports over 
half of the consumed pork from neighbouring countries [400,401], where pigs are 
mostly housed in very large farms with high pig densities, lower animal welfare and 
health standards, and potentially higher environmental impacts, also due to travel 
and refrigeration-related impacts. Despite having relatively low (compared to beef) 
environmental impacts in terms of emissions, land use and water, pork still has 
high acidifying and atrophying emissions, as well as water consumption, especially 
when compared to plant-based food products [189]. Particularly worrying, intensive 
pork production was found to be associated with high emissions of ammonia and 
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respiratory inorganics (fine particulate matter), with demonstrated negative impacts 
on the health of the people working in or living nearby pig farms [402–404].

When compared with other types of meat (particularly pork and beef), poultry has 
considerably lower greenhouse gas emissions with 3.9 to 7.5 kg of CO2eq/kg: 30-
32% lower than pork and 79–85% lower than beef [189,215,253]. A large share of 
total emissions of poultry meat can be attributed to processing, packaging, retail 
and losses (30%) and feed (25%) [189], which is considerably higher when compared 
to pork or beef. In Slovenia, a large share of chicken feed is imported soy, also from 
areas where it is produced with the highest emissions and impacts on biodiversity, 
such as Argentina and Brazil (due to the potential conversion of tropical forests to 
soy production areas) [399,400,405]. Poultry is associated with high eutrophying 
emissions, particularly when compared to plant-based products, but lower than 
pork and beef [189].  Compared to other types of meat, such as beef, poultry can be 
associated with lower levels of animal welfare, particularly due to a high share of 
animals housed in very large farms. While the share of Slovenia’s chickens housed 
in intensive systems (farms with over 500 livestock units, equivalent to over 71000 
broiler chickens) is lower than the EU average (61.1%), still 42.2% of chickens are 
housed in such systems [36]. There is a shift in Slovenia towards more free-range 
and antibiotic-free chicken, which, together with improved animal welfare, can lead 
to higher-quality meat [406]. At the same time, it can lead to lower animal weight, 
meaning that increases in quality and animal welfare should be accompanied by 
simultaneous reduction in meat consumption to achieve environmental gains.

Risk groups. High consumers of red and/or processed meat have an increased risk 
of colorectal cancer, CVD, and T2D. Low and non-consumers of meat may be at risk 
of iron, zinc, and vitamin B12 inadequacy. Reliable ‘sources of ’ non-heme iron are 
grains, herbs and spices, nuts and seeds, pulses/legumes and vegetables (spinach, 
carrot), while heme iron includes red meat and fish such as sardines. Reliable 
‘sources of ’ zinc are grains, nuts and seeds, pulses/legumes, as well as cheese, eggs 
and sardines. Reliable ‘sources of ’ vitamin B12 include eggs and cheese [165–168]. 
Individuals who practice predominantly plant-based diets risk becoming vitamin 
B12 deficient unless they consume dietary supplements or fortified foods  [407].

Science advice:  

Based on health outcomes: The suggested amount of meat intake for an individual 
should be decided based on their overall diet quality. A reasonable meat intake may 
include 43 g (0–86 g) per day, preferably opting for white meat while limiting the 
intake of red, especially processed meat. Aim to limit total meat intake to no more 
than 300 g per week.
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Based on environmental impacts: Beef has the most significant environmental 
impact, even in sustainable production systems. Replacing it with other meats or 
reducing meat consumption can significantly reduce environmental impact. Pork 
is a better alternative to beef but still has a higher environmental footprint. Poultry 
has the lowest environmental impact among major types of meat, but eutrophying 
emissions, feed production, and animal welfare call for improvement.

Overall science advice: The suggested amount of meat intake for an individual 
should be decided based on their overall diet quality. A reasonable meat intake may 
include 43 g (0–86 g) per day, preferably opting for white meat while limiting the 
intake of red and processed meat. Aim to limit total meat intake to no more than 
300 g per week.
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2.10. Eggs

 
DIETARY INTAKE
	· Chicken eggs
	· Other eggs (duck, goose, ostrich, 		
	 turkey, and quail)

 

‘SOURCE OF’
	· Protein
	· Vitamins: A*, B2 (riboflavin),  
	 B5 (pantothenic acid), B7 (biotin),  
	 B12 (cobalamin)
	· Minerals: iron, phosphorus, 			 
	 selenium and zinc

 

‘HIGH IN’
	· SFA

 
HEALTH AND ENVIRONMENTAL 
EFFECTS

Beneficial health effects

No specific health benefits were found for eggs.

Adverse health effects

Eggs increase plasma cholesterol and the 
LDL/high-density lipoprotein (HDL) ratio and 
adversely affect CVD, T2D, cancer, and all-
cause mortality at an intake of 3 or more eggs 
per week.

Environmental impacts

Eggs are among the animal-based products 
with the lowest GHG emissions and are 
comparable even with some plant-based 
products. Most of the negative impacts of 
egg consumption are associated with feed 
production and eutrophying emissions.

Science advice and helpful tips
A moderate intake of eggs (0–25 g per day, which equals 0 to 3 eggs per week) may be part of a healthy and 
environment-friendly diet. This also includes eggs in different products, such as biscuits and pasta. Whenever possible, 
choose primarily organic eggs or opt for free-range eggs. Choose healthier cooking methods like boiling, poaching, or 
making an omelette with minimal oil.

* The vitamin A content of foods is expressed as retinol equivalents (RE). Conversion factors are as follows: 1 mg RE = 1 
mg of retinol = 6 mg of total-trans-β-carotene = 12 mg of other provitamin A carotenoids = 1.15 mg of total-trans-retinyl 
acetate = 1.83 mg of total-trans-β-retinyl palmitate; 1 IU = 0.3 µg retinol [166,167].
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Dietary sources. Chicken eggs are most commonly used. Other types, such as duck, 
goose, ostrich, turkey and quail eggs, are eaten in much smaller amounts [408].

Dietary composition. Eggs are a ‘source of ’ protein, vitamins (A, B2 (riboflavin), B5 
(pantothenic acid), B7 (biotin) and B12 (cobalamin)) and minerals (iron, phosphorus, 
selenium and zinc). However, the iron bioavailability of eggs is relatively low due to 
certain compounds that inhibit absorption. Eggs contain non-heme iron, which is 
absorbed less efficiently compared to heme iron. In particular, phosvitin in the egg 
yolk strongly binds to iron, while calcium and certain proteins in the egg white, 
such as ovotransferrin, compete for absorption. Although factors such as vitamin 
C and heme iron sources can improve the absorption of non-heme iron, the overall 
effectiveness depends on the broader dietary context and how various nutrients 
interact [409,410]. Eggs are also ‘high in’ SFA [162–168]. In addition, eggs contain 
cholesterol and choline. However, egg whites are ‘source of ’ of protein without any 
SFA or cholesterol [165,411,412]. 

Dietary intake. The average daily intake of eggs (both fresh and incorporated into 
foods) in Slovenia is 43 g for adult men and 36 g for adult women [24]. For reference, 
a medium hen’s egg weighs approximately 60 g [165].

Health effects. Several SRs found that consuming eggs (>3 eggs per week) increases 
blood LDL and total cholesterol levels [412,413] and may be associated with a higher 
risk of all-cause mortality [413–416], higher risk of cancer and cancer mortality 
[413,416–418] and T2D [419]. The severity of the effect varies between studies, 
as the studies differ in duration, number of eggs consumed and populations. 
Consumption of eggs was associated with an increased risk for CVD (mortality) in 
some [414,415,419], but not all SRs [413,416,420–422].

Environmental impacts. Compared to other animal-based food products 
(particularly pork and beef), eggs have considerably lower environmental impacts. 
GHG emissions are roughly 3 kg CO2eq/kg of eggs [189,360]. Eggs have the highest 
share of feed contributing to their total emissions, as feed contributes nearly half 
[189]. This is why it is of utmost importance to ensure that feed is sourced from 
regions where it is produced with the lowest environmental impacts possible. In 
Slovenia, a large share of chicken feed is imported soy, also from areas where it is 
produced with the highest emissions and impacts on biodiversity, such as Argentina 
and Brazil (due to the potential conversion of tropical forests to soy production areas) 
[258,259]. Eggs contribute considerably more to terrestrial and aquatic ecotoxicity 
than plant-based products due to higher eutrophying emissions [423–425]. These 
higher environmental impacts are related mostly to intensive egg production 
systems, which can also have lower animal welfare and health standards. While 
the share of Slovenia’s chickens housed in intensive systems (farms with over 500 
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livestock units of poultry, equivalent to over 35,000 laying hens) is lower than the 
EU average (61%), still 42% of chickens are housed in such systems [364]. There has 
been a shift in Slovenia towards more free-range eggs, which can improve animal 
welfare without compromising nutritional value [31], also due to changes in feed or 
conversion to organic [426]. Nevertheless, such systems could have lower chicken 
densities, meaning that appropriate egg-demand side measures should accompany 
increases in quality and animal welfare.

Risk groups. Among Slovenian adolescents and adults, 39% report a food allergy 
or intolerance, and 9% are allergic to eggs [347]. Although adult egg allergy is rare 
[426,427], those affected should consult a physician and work with a dietitian to 
find suitable alternatives and recipes for binding, leavening, and moisture. Online 
resources can also offer practical guidance for egg-free cooking, as traditional dishes 
like potica and modern recipes can be easily adapted. Additionally, individuals with 
hypercholesterolemia should limit their consumption of cholesterol-rich foods such 
as eggs.

Science advice:

Based on health outcomes: Consuming up to three eggs per week may be considered 
part of a healthy diet [428]. This includes eggs eaten scrambled, boiled, or raw, as well 
as eggs incorporated into other foods such as egg pasta, biscuits, cakes, baked goods, 
and pancakes. Organic eggs may provide health benefits due to a more favourable 
nutritional profile compared to conventional eggs, particularly cage-produced eggs, 
although further research is required to confirm these findings [429,430].

Based on environmental impacts: Eggs offer an alternative to other animal-based 
food products because they have lower environmental impacts. Most environmental 
issues related to egg production are related to eutrophying emissions, feed 
production, and animal welfare. However, these issues can be reduced to some 
extent by adopting new, more outdoor-based (free-range) systems and changing 
feed. As these systems have lower chicken densities, there may be a need to reduce 
egg consumption.

Overall science advice: It is recommended to limit egg consumption to an average 
of up to 25 g per day (equivalent to no more than three medium eggs per week, with 
one egg weighing approximately 60 g).
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2.11. Fats and Oils

 
DIETARY INTAKE
	·
	· Vegetable oils
	· Tropical oils/fats (coconut and palm)
	· Margarine
	· Butter and ghee
	· Lard and crackling 
	· Cream

 

‘SOURCE OF’ 

	· N-3 polyunsaturated fatty acid ALA (oils: 	
	 flax, hemp, pumpkin seed, rapeseed, walnut 	
	 and soy)
	· Vitamins: vitamin K (all listed), A (ghee),   
	 β-carotene (butter), vitamin E (vegetable oils 	
	 and butter; not lard and tropical oils/fats)

 

‘HIGH IN’
	· SFA (butter, ghee, lard, tropical oils)

HEALTH AND ENVIRONMENTAL 
EFFECTS

Beneficial health effects

Vegetable oils rich in unsaturated fats 
contribute essential linoleic acid (n-6 PUFA) 
and bioactive components and, when used 
instead of butter, have a cardioprotective 
effect.

Rapeseed, linseed, soybean, hempseed, wheat 
germ, and walnut oils contribute to essential 
n-3 ALA intake.

Adverse health effects

Butter, cream, lard, and tropical oils (coconut 
and palm) are rich in SFA, which increase LDL 
cholesterol.

Oils and fats are among the most energy-
dense foods and may contribute to obesity if 
consumed in large amounts.

Environmental impacts

The sustainability of fats and oils depends on 
the type, whether they are animal-based or 
plant-based, and where they are produced. 

Fat obtained from palm oil is problematic due 
to its significant contribution to deforestation 
in Southeast Asia.

  
Science advice and helpful tips
Consuming up to 25 g of isolated fats per day is optional and not essential for a balanced diet. When added fats are used, 
non-tropical plant oils are preferable. However, it is generally recommended to prioritise healthy fat sources in whole 
foods, such as avocados, nuts and seeds, olives, and selected fatty fish. When consuming olives, low-sodium varieties are 
preferable; brined olives should be rinsed in water to reduce excess salt.
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Dietary sources. Fats, which can be solid or liquid at room temperature, can be 

isolated (vegetable oils, tropical fats, margarine, butter, shortening) or part of other 

whole or unprocessed foods (nuts, seeds, olives, avocados, milk, meat, fatty fish) 

[377]. 

Dietary composition. Fats and oils are ‘sources of ’ n-3 polyunsaturated fatty acid 
ALA (flax oil, hemp oil, pumpkin seed oil, rapeseed oil, soy oil and walnut oil) and 
vitamins (vitamin K (all listed), vitamin A (ghee), β-carotene (butter), vitamin E 
(vegetable oils and butter; not lard and tropical oils/fats). Some are, however, ‘high 
in’ SFA (butter, ghee, lard, tropical oils) [162–168]. While fats contain nutrients 
that are essential for the body’s normal functioning, both fats and oils are highly 
concentrated energy sources that may increase the risk of obesity if consumed in 
excess. They support cell growth, protect organs, and absorb fat-soluble nutrients. 
Foods that contain fats of animal origin also contain dietary cholesterol [377], but 
dietary cholesterol is not considered essential to human nutrition, as the human 
body can produce and regulate its own cholesterol levels [378,379]. 

Dietary intake. The average daily intake of isolated fats and oils (vegetable oils, 
margarine, butter, and other animal fat) in Slovenia is 28 g for adult men and 23 g 
for adult women [24].

Health effects. A network MA of randomised trials showed that at a 10% isocaloric 
exchange, plant oils (safflower, sunflower, rapeseed, flaxseed, maize, olive, and 
soybean) were more effective in reducing LDL cholesterol than tropical fats (coconut 
and palm oil) in comparison to animal fat (lard, butter) [377]. In two SRs, coconut 
oil significantly raised LDL cholesterol compared with non-tropical plant oils and 
lowered it compared with animal oils [431,432]. However, consuming an adequate 
amount of healthy unsaturated fats, such as those present in olives and olive oil, 
nuts and seeds, avocados, and fatty fish, can benefit heart health [303,316,433–436]. 
In contrast, excessive consumption of TFA and SFA (commonly found in animal-
origin foods and tropical fats such as coconut and palm oil/fat [368]) increases the 
risk of CVD [431,432,437–442]. As a result, TFA have been regulated in Slovenia’s 
packaged foods [443]. However, they may still be present in fried food and occur 
naturally in ruminant-derived fats like butter, ghee, and cream. Overall, the best 
available evidence suggests that plant oils (safflower, sunflower, rapeseed, flaxseed, 
maize, olive, and soybean) are more effective at reducing LDL cholesterol than both 
tropical fats (coconut and palm oil) and animal fat (lard and butter).

Environmental impacts. Fats and oils are a diverse food group, with a large 
variation and diversity of their environmental impacts. In terms of greenhouse gas 
emissions, plant-based fats have lower emissions, which range from 1 kg CO2eq/
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kg for sunflower oil to 3.2 kg of CO2eq/kg for olive oil. Processed plant fats such 
as margarine emit an average of 1.4 kg CO2eq/kg [215,253]. Animal-derived fats, 
such as butter, have considerably higher emissions, emitting 8.9 kg of CO2eq/kg 
of product [215,253] and higher land use requirements [189,190]. Recently, palm oil 
has become a major driver of deforestation and biodiversity loss, especially as the 
palms are cultivated in some of the most biodiverse areas, such as Indonesia and 
Peru [444,445]. While palm oil has the lowest land use footprint among all fats and 
oils due to high yields, conversions of forests for palm oil cultivation is among the 
reasons for relatively high greenhouse gas emissions compared to other plant-based 
fats and oils, which can be twice as high compared to sunflower [189].

Risk groups. Individuals who are overweight, obese, or at risk of becoming so 
should use fats and oils in moderation, preferably from unprocessed, plant-based 
sources – such as nuts, seeds, olives, and avocados – instead of energy-dense oils.

Science advice:

Based on health outcomes: It is recommended to consume up to 25 g of fats per day 
from whole foods (avocados and olives) and/or plant oils (olive, sunflower, rapeseed, 
maize, pumpkin, flax, and/or walnut oil), in addition to 30 g of nuts and seeds (see 
chapter 2.7). Consumption of animal fats (butter, lard, and ghee) and tropical oils or 
fats (coconut and palm oil) should be limited [6].

Based on environmental impacts: It is recommended to shift from using animal-
based fats and oils to plant-based alternatives that are produced locally or sourced 
from neighbouring countries. Additionally, it is advised to avoid palm oil due to its 
contribution to deforestation.

Overall science advice: It is recommended to consume up to 25 grams of fats per 
day from whole foods, or/and non-tropical vegetable oils in addition to 30 g of nuts and 
seeds. Consumption of animal fats and tropical oils and fats should be limited [6].
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2.12. Herbs and Spices 

 
DIETARY INTAKE
	· Basil, caraway, celery, cinnamon, 		
	 cumin, dill, fennel, garlic, ginger, 		
	 parsley, pepper marjoram, paprika, 		
	 rosemary, thyme, turmeric, oregano, 		
	 saffron 
	· Vinegar: apple cider, balsamic and 		
	 wine

 

‘SOURCE OF’:
	· Herbs and spices are consumed in 		
	 small amounts and do not qualify 		
	 as a primary nutrient source 			 
	 under the uniform Scoring System 		
	 for classifying foods as ‘high in’ or a 		
	 ‘source of ’ specific nutrients.
	· Vinegar is classified alongside herbs 		
	 and spices due to its functional role 		
	 as a condiment, contributing acidity 		
	 and flavour complexity to culinary 		
	 applications.

 
HEALTH AND ENVIRONMENTAL 
EFFECTS

Beneficial health effects
	· The use of herbs and spices can help 		
reduce the amount of salt in the diet.
	· Many herbs and spices have 			 
antioxidative, antimicrobial 			 
and anti-inflammatory effect.

Adverse health effects
	· Some spices can be irritating to 			 
the digestive tract in 				  
susceptible individuals.

Environmental impacts

Herbs and spices have a low environmental 
impact. Negative impacts may arise from 
importing spices from tropical areas cultivated 
on converted forest land.

  
Science advice and helpful tips
Extensive use of herbs and spices is recommended because they have the potential to reduce the need for salt in the diet 
and provide other health benefits.
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Dietary sources. Herbs and spices are derived from various parts of the plants: 
leaves (basil, parsley, dill, fennel fronds, marjoram, rosemary, thyme, oregano), 
seeds (caraway, celery seeds, cumin, fennel seeds), roots and bulbs (garlic, ginger, 
turmeric), fruits or berries (pepper, paprika, juniper), bark (cinnamon), and flowers 
or floral parts (saffron) [446]. Vinegar mostly serves as a condiment, adding acidity 
and flavour complexity to dishes. 

Dietary composition. Herbs and spices, as well as vinegars, are consumed in 
small amounts, so they do not qualify as a primary source of nutrients under the 
uniform Scoring System model for classifying foods as ‘high in’ or a ‘source of ’ 
specific nutrients. Herbs and spices provide protein (parsley), vitamins [β-carotene 
(parsley); folate (vitamin B9) (parsley and rosemary); vitamin C (parsley, turmeric 
and rosemary); vitamins E and K (parsley and ginger)], and minerals [calcium (onion, 
parsley, cinnamon and rosemary); iron (all listed); magnesium (onion, parsley, ginger, 
cinnamon, turmeric, rosemary); potassium (turmeric); zinc (onion, parsley, ginger); 
selenium (garlic and ginger)]. Rosemary and turmeric also contain dietary fibre, but 
turmeric also SFA [162–168]. Balsamic vinegar may contain a considerable amount 
of free sugar [165].

Dietary intake. No specific data is available about the amounts of herbs, spices and 
vinegar consumed in Slovenia.

Health effects. Spices and herbs are important to the diet, imparting flavour and 
palatability to dishes while enhancing their nutritional value and serving as herbal 
medicine to treat various diseases [447,448]. Regular consumption is recommended 
due to their health benefits, including anti-inflammatory effects, support for 
digestive and cardiovascular health, blood sugar regulation, and immune function. 
These compounds may aid in chronic disease prevention and overall well-being while 
enhancing flavour without adding excessive calories [449–451]. These plant-based 
seasonings offer different health benefits attributed to their bioactive compounds, 
including antioxidants and anti-inflammatory agents [452–455]. Additionally, 
certain herbs and spices promote good health by improving insulin sensitivity, 
regulating blood pressure, reducing blood lipids and inflammatory markers, 
providing antimicrobial effects, and aiding digestion. Their significant health 
benefits, despite their low-calorie count, are noteworthy, particularly regarding 
dietary recommendations and reducing excessive salt intake. Nevertheless, the 
specific health benefits of each herb and spice may differ [447,448,452–454,456,457]. 
Traditionally fermented grain and fruit vinegars provide numerous health benefits, 
including antibacterial properties, infection prevention, antioxidants, blood glucose 
control, improved lipid metabolism regulation, reduced blood pressure, weight loss, 
and anticancer effects [458–462]. 
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Environmental impacts. Exact evidence on the environmental impacts of herbs and 
spices is scarce and limited to some products such as chillies and ginger [215,253]. 
Environmental impacts are assumed to be low, as they are plant-based products that 
are also used in smaller quantities and, therefore, do not contribute significantly to 
the environmental impacts of an individual’s diet. Nevertheless, herbs and spices 
produced locally in open fields, rather than in heated greenhouses or imported from 
distant regions, are likely have lower environmental impacts.

Risk groups. Individuals sensitive to certain herbs and spices, such as celery, mustard, 
pepper, or chilli, should choose alternative options. The regular consumption of 
commercial vinegar (e.g., two tablespoons per meal as dressing) is considered safe 
[463]. However, it is advisable to avoid consuming undiluted vinegar, as it may 
cause severe hiccups and potentially damage the oesophagus [464,465]. Care should 
therefore be taken when using vinegar in any form.

Science advice:

Based on health outcomes: Although determining the exact amount can be difficult 
due to the variety within food groups and how individuals respond to them, it is 
essential to recognise the significance of this group of food seasonings. For optimal 
human health, increase the consumption of herbs and spices, particularly those 
that have the potential to reduce the need for salt in their diet and provide health 
benefits. Incorporating diverse spices and herbs like parsley, celery, garlic, rosemary, 
thyme, basil, dill, marjoram, paprika, cinnamon, ginger, turmeric, oregano, saffron, 
caraway, cumin, fennel, and pepper into the diet can elevate the sensory appeal of 
foods, potentially reducing the excessive use of salt, sugar, or unhealthy saturated 
or trans fats [215,253,448].

Based on environmental impact: Herbs and spices produced locally are 
recommended instead of those imported from distant regions.xsOverall science 
advice: It is recommended to regularly add spices and herbs to meals, while avoiding 
excessive use of salt. While these ingredients have various health benefits, it is 
essential to be aware of any allergies or sensitivities and use them moderately to 
avoid overpowering the natural flavours of your food.



73

2.13. Sweets and Snacks

 
DIETARY INTAKE

SWEETS AND SALTY SNACKS:
	· Sugar candy, chocolate, desserts, 		
	 such as cakes, doughnuts, 			 
	 pies, brownies, biscuits, ice cream, 		
	 puddings, and other treats high in 		
	 fat and sugar, sugary spreads
	· Crisps, salty crackers, pretzels

 

‘HIGH IN’ 
	· Sodium (crisps, salted nuts, salty 		
	 crackers).
	· SFA (many industrial baked goods: 		
	 biscuits, cakes, pastries, and 			 
	 brownies). 

 
HEALTH AND ENVIRONMENTAL 
EFFECTS

Beneficial health effects

Sweets and salty snacks do not offer any 
beneficial health effects.

Adverse health effects

Sweets and salty snacks, with their appealing 
taste and high sugar and fat content, drive an 
increase in calorie consumption, contributing 
to the obesity epidemic. High intake of foods 
rich in free/added sugar and SFA are associated 
with a range of adverse health outcomes, 
including metabolic diseases and dental 
decay. At the same time, salty snacks provide 
substantial sodium and unhealthy fat intake 
but little nutritional benefit.

Environmental impacts

The environmental impact of sweets and 
snacks varies and depends on their ingredients. 
Items with cocoa, milk, and butter have higher 
environmental impacts than those with a 
higher fruit or cereal content.
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Dietary sources. Traditional sweets and salty snacks, often categorised as less 
healthy, include a wide range of tempting treats. These include chocolates, gummies, 
hard candies, and lollipops high in sugar and artificial additives. Baked goods like 
cookies, cakes, pastries, and doughnuts are also popular, as are ice cream and frozen 
desserts. Among salty snacks, items like potato crisps, tortilla chips, pretzels, and 
cheese puffs are commonly consumed [466].

Dietary composition. Consumption of sweets and salty snacks is frequently 
associated with high caloric content and added/free sugars, SFA, or sodium, 
alongside minimal essential nutrients and dietary fibre. Additionally, these products 
often contain preservatives and artificial flavours [467–471]. 

Dietary intake. In Slovenia, the average daily consumption of foods with high sugar, 
including sugar, confectionery, cakes, cookies, and desserts, stands at approximately 
98 g for men and 106 g for women [24].

Health effects. Sweets and salty snacks contribute to higher caloric intake through 
high sugar, fat content, and palatability [472]. The definition of healthy or unhealthy 
sweets and snacks remains a topic of debate. Discussions continue around 
establishing a threshold to delineate what can be considered healthy or nutritious 
within this category [473]. Considering that adequate fibre intake is arguably one 
of the most important dietary recommendations, following the ‘Five-to-One Fibre’ 
rule for packaged foods is a practical approach. This rule proposes that the ratio of 
total carbohydrates to fibre in food should not exceed 5:1 [474].

Excessive consumption of sweets is a risk factor for poor dietary quality and 
reduced nutrient density [475], contributing to the obesity pandemic. Foods high in 
free/added sugar are an independent risk factor for cardiovascular abnormalities, 
such as elevated blood pressure and dyslipidaemia [476]. Moreover, SRs [477,478] 
found a clear and consistent association between sugar consumption and dental 
decay. Additionally, frequent intake of salty snacks can significantly contribute 
to the consumption of sodium and unhealthy fats, especially SFA and trans fats 
(see Sections 2.11.Fat and Oils and 3.3.9. Sodium ), offering little nutritional value 
or benefit. However, if prepared from healthy whole-food ingredients, snacks can 
be a delicious and convenient source of protein, unsaturated fats, fibre, vitamins, 
minerals, and antioxidants and may help promote satiety [466,479,480]. Additionally, 
the cumulative evidence from MAs indicates that the ingestion of chocolate or 
cocoa-derived products, particularly those with a cocoa content of 70% or more, had 
no significant impact on body weight, BMI, waist circumference, triglyceride levels, 
HDL cholesterol, or HbA1c. Conversely, a noteworthy reduction was observed in 
total cholesterol, LDL cholesterol, fasting blood glucose levels, and systemic blood 
pressure [481].
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Environmental impacts. The environmental impacts of sweets and desserts 
depend on their cocoa, milk, and butter content. Cocoa is among the commodities 
with the highest impacts on biodiversity (as it is often replacing tropical forests) 
and greenhouse gas emissions [482,483]. Sweets with high cocoa and milk content 
(such as chocolate) can, therefore, emit up to 3.6 kg of CO2eq/kg of product, which 
is considerably higher compared to whole grain biscuits with fruit with 1.4 kg of 
CO2eq/kg [253].

Snacks can have low environmental impacts if they consist mostly of cereals or 
potatoes and have a low-fat content. Those with higher palm oil content, for example, 
can have higher emissions and biodiversity impacts.

Risk groups. Individuals with low energy requirements who consume a diet rich in 
sweets and salty snacks but deficient in fruits, vegetables, and other unprocessed 
foods are at the highest risk of experiencing an imbalance characterised by low 
nutrient density and high caloric intake. Foods high in sugar, salt, and/or SFA/trans 
fats pose health risks for individuals who are overweight or obese or those who are 
already managing conditions associated with metabolic syndrome. These conditions 
can be exacerbated by high sugar and salt intake, which can lead to further adverse 
health effects.

Science advice: Based on health outcomes: It is recommended to limit sweets and 
salty snacks and substitute them with healthier options such as vegetables (avocados, 
carrots, celery); fresh, raw, or dried fruits (apples); whole-grain starchy foods 
(crackers, oatcakes, plain popcorn); unsalted nuts and seeds; hummus with whole-
grain pita; roasted chickpeas; natural yogurt with fruit; and homemade energy 
bars made with nuts and dried fruits [480,484]. These choices provide energy and 
essential nutrients – such as vitamins, minerals, and dietary fibre – while offering 
natural sweetness without the harmful effects of excessive added sugars, unhealthy 
saturated/trans fats, and salt [485–487].

Based on environmental impact: Sweets and snacks with a lower cocoa, milk, 
butter, and palm oil content have considerably lower impacts than those with a 
higher share. Nevertheless, as sweets and snacks generally are not necessary to 
satisfy the need for nutrients, their consumption is recommended to be low. 

Overall science advice: It is recommended to choose healthier snack options – such 
as whole fruits, vegetables, unsalted nuts, seeds, whole grains, and high-cocoa dark 
chocolate – which provide essential nutrients. In contrast, limit ultra-processed 
sweets and sugary snacks, as they are typically high in refined sugars, unhealthy 
fats, salt, and empty calories, and are often produced using unhealthy methods.
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2.14. Water and Non-Alcoholic Beverages

 
DIETARY INTAKE

WATER AND BEVERAGES
	· Water, mineral water
	· Teas:
	· Herbal teas: chamomile, fennel, 			 
	 ginger, hibiscus, lemon balm, 			 
	 rooibos, lavender, peppermint, 			 
	 rosehip
	· Caffeine containing teas: green, 			
	 black, oolong, white, yerba mate
	· Coffee
	· Fruit juices
	· Sugar-sweetened beverages (SSBs)
	· Artificially sweetened beverages

 

‘SOURCE OF’
	· Vitamins: B2 (riboflavin), B3 (niacin), 		
	 B6 (pyridoxine) (fruit juice)
	· Polyphenols (fruit juices)

HEALTH AND ENVIRONMENTAL 
EFFECTS

Beneficial health effects

Adequate hydration with water and 
unsweetened tea benefits cognitive function, 
physical performance, and overall metabolic 
health. 

Both green and black tea have been associated 
with a reduced risk of dementia, including 
Alzheimer’s disease and vascular dementia. 
Additionally, herbal teas offer various 
health benefits, such as antioxidative, 
anti-inflammatory, antimicrobial, and 
neuroprotective effects. 

Consuming 2–4 cups of coffee/day (≤ 400 mg of 
caffeine), preferably without added sugars or 
artificial sweeteners, is linked to a lower risk 
of CVD, T2D, certain cancers, neurological 
and liver conditions, metabolic diseases, and 
reduced all-cause mortality.

Adverse health effects

Inadequate hydration can lead to dehydration, 
associated with the initiation and progression 
of chronic diseases. SSB consumption is 
associated with metabolic diseases and tooth 
decay, while energy drink consumption may 
compromise cardiovascular and neurological 
health.

Environmental impacts

Drinks like water have low environmental 
impacts compared to animal-based products. 
However, they can still have negative 
environmental impacts related to energy 
consumption in their processing and packaging 
and waste (especially plastic).

  
Science advice and helpful tips
It is recommended to drink around 1.5 L of water 
per day for adults, including pregnant women, while 
around 1.7 L of water per day for lactating women. 
The need for water is higher with intense sweating 
and/or heat. Healthy hydrating options include water, 
mineral water, and unsweetened teas. Limit caffeine 
consumption from all sources to 400 mg caffeine 
per day (up to 2–4 cups per day). Pregnant women 
should avoid coffee. Limit intake of fruit juice to up 
to 200 ml per day. Avoid the consumption of SSBs 
(sweet, carbonated drinks, concentrated fruit juices, 
fruit nectars, iced teas, flavoured waters, and other 
industrially and homemade sweet drinks/syrups), 
especially energy drinks. Individuals at risk of iron 
deficiency should wait at least one hour after eating 
before consuming green, black, or peppermint tea, 
but do not need to avoid other herbal teas.
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Dietary sources. Water is fundamental for maintaining hydration. A healthy 
diet provides approximately 20–25% of daily water intake in the form of fruits, 
vegetables, and other high-moisture foods [488]. Recommended beverages include 
water, mineral water, and/or (fruit or herbal) tea without added sugars. Teas can 
be broadly categorised into herbal and non-herbal varieties. Non-herbal teas, such 
as green tea, black tea, and oolong tea, are made from the leaves of the Camellia 
sinensis plant and are rich in polyphenols, including catechins and tannins, known 
for their antioxidant properties. However, these compounds can also inhibit the 
absorption of non-heme iron. In contrast, herbal teas are prepared from various 
herbs, fruits, or flowers, and are not derived from Camellia sinensis. Herbal teas, 
such as chamomile, ginger, and peppermint, may offer various health benefits, such 
as supporting digestion or reducing stress and generally do not interfere with iron 
absorption in the same way as non-herbal teas [489]. Fruit juices are a ‘source of ’ 
vitamins B2 (riboflavin), B3 (niacin) and B6 (pyridoxine) [162–168], and also contain 
polyphenols. SSBs (beverages or drinks that contain added caloric sweeteners 
(sucrose, high-fructose corn syrup, fruit juice concentrates) contain sugar in liquid 
form [165,490,491]. Energy drinks, a subgroup of SSBs, contain caffeine, taurine, 
herbal extracts, added sugar, and B vitamins [492–494]. Artificially sweetened 
drinks contain non-nutritive sweeteners (NNS or noncaloric sweeteners) which are 
low in calories or have no calories and include artificial sweeteners (aspartame, 
acesulfame-K, saccharin, sucralose, neotame, advantame), low-calorie sweeteners 
(stevia, a natural low-calorie sweetener and sugar alcohols), and noncaloric 
sweeteners [495]. 

Current intake. In Slovenia, men consume approximately 2.4 L of water daily 
from all sources, while women consume 2.3 L. Tap and bottled water consumption 
particularly averages 925 ml for men and 970 ml for women. Regarding sugar-
sweetened beverages (SSBs), men consume an average of 136 ml daily, while women 
consume 63 ml. The average daily consumption of coffee and tea in the adult 
Slovenian population is 91 ml of coffee and 106 ml of tea for men, and 104 ml of 
coffee and 172 ml of tea for women [24].

Health effects. The human body comprises approximately 40–62% water, 
underscoring the vital importance of hydration due to the body’s limited capacity to 
synthesise and conserve water [496]. Hydration is vital for overall health and crucial 
in various physiological processes such as digestion, circulation, and temperature 
regulation. Inadequate hydration can lead to dehydration, associated with the 
initiation and progression of chronic diseases [496–498]. However, fluids other than 
water and unsweetened tea can pose certain health risks. 

Coffee consumption is more often associated with benefits than with harm. Intake 
of up to 400 mg of caffeine per day (equivalent to 2–4 cups) has been associated 
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with a lower risk of CVD, several types of cancer, neurological and liver conditions, 
metabolic diseases, and all-cause mortality [499–501]. Furthermore, adding sugar or 
artificial sweeteners substantially attenuated the strength of the inverse relationship 
observed between increased coffee consumption and the risk of T2D [502]. In 
addition, there is conflicting evidence regarding the recommendation to consume 
coffee during pregnancy or pre-pregnancy. While some SRs suggest that healthy 
pregnant women can consume up to 300 mg of caffeine per day without any adverse 
reproductive and developmental effects [503], a review of 37 original observational 
studies and 17 meta-analyses strongly advises pregnant and pre-pregnant women to 
avoid caffeine consumption [504].

Drinking herbal and non-herbal tea has been a common practice across cultures 
for centuries due to its perceived health benefits [489]. Studies have found that 
green tea consumption significantly impacts liver cancer prevention. It also exerts 
a significantly beneficial effect on BMI, liver enzyme levels, and lipid profile, 
particularly by reducing LDL cholesterol, compared to no green tea intake [505–
507]. Moreover, an MA of randomised controlled trials revealed that hibiscus tea 
has a significant effect on lowering both systolic blood pressure and diastolic blood 
pressure [508]. Furthermore, an MA of prospective cohort studies demonstrated 
that consumption of green and black tea is associated with a reduced risk of 
dementia, including Alzheimer’s and vascular dementia [509]. An umbrella review 
of 96 MA of observational studies with 40 unique health outcomes suggests that tea 
consumption is generally more beneficial than harmful. Drinking two to three cups 
of tea per day has been associated with reduced all-cause mortality, CVD, stroke, 
and type 2 diabetes. Positive associations have also been observed for certain 
cancers, cognitive function, skeletal health, and maternal outcomes. However, 
consuming tea at very high temperatures (above 55–60 °C) may increase the risk of 
esophageal and gastric cancers due to thermal injury, which impairs the protective 
function of the esophageal epithelium [510]. Additionally, drinking  tea or coffee 
with meals can inhibit the absorption of non-heme iron, as polyphenols in these 
beverages bind iron and form insoluble complexes. This inhibitory effect is most 
pronounced with green, black, and peppermint tea. Although chamomile tea also 
contains polyphenols, its effect on iron absorption appears to be less significant. 
To minimise this interaction, individuals at risk of iron deficiency should wait at 
least one hour after eating before consuming these teas  [511–513]. Furthermore, 
pairing  iron-rich foods  with sources of  vitamin C  can enhance iron absorption 
and counteract inhibitory effects   [514]. A limited intake of 100% fruit juices is 
considered somewhat healthier due to their higher vitamin and polyphenol content, 
usually absent in sugary beverages [515–519]. Although 100% fruit juice offers 
hydration and some nutrients, it has sugar levels comparable to SSBs and is low 
in fibre, which may contribute to overconsumption and does not provide the same 
satiety or nutritional benefits as whole fruits [517]. 
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Habitual consumption of SSBs can lead to adverse health effects like body mass 
gain, poor oral health, and elevated risk for T2D [520], as well as all-cause mortality 
[515]. Moreover, consumption of SSBs was associated with a higher risk of CVD 
morbidity and mortality in a dose-response manner [521,522]. Energy drinks, a 
subgroup of SSBs, may contribute to adverse health outcomes by increasing heart 
rate, blood pressure, and heart contractility. It is advised to limit their consumption 
and to avoid mixing them with alcohol [523,524]. Energy drink consumption is 
linked to increased substance abuse and risk-taking behaviours and may lead to 
adverse cardiovascular and neurological health effects [492,493,525]. Artificially 
sweetened beverages contain fewer or no calories, but their risk for obesity, T2DM, 
hypertension, and all-cause mortality is similar to those observed due to SSB 
consumption [526].

Environmental impact. There are significant differences between different non-
alcoholic beverages, even for the same item, depending on their packaging. Bottled 
water, for example, has 300 times higher emissions than tap water [527], with an 
overall environmental impact (including water consumption for producing mostly 
plastic bottles) that is potentially 3500 times higher than tap water [528]. Generally, 
water has lower environmental impacts compared to fruit and other processed and 
sweetened beverages [215,253,529]. The environmental impacts of fruit juices are 
considerably higher compared to consuming fruits, as more than 10 times higher 
emissions compared to the same weight of apples and more than twice higher water 
demands [215,253]. Nevertheless, many fruit juices from Slovenian farms are made 
of fruit that would otherwise be discarded. In this way, juice production can also, 
depending on the context, reduce food waste.

Risk groups. Due to frequent consumption, adolescents and young men are at 
the highest risk for adverse consequences of SSBs and energy drink consumption 
[525,530,531]. Moreover, pregnant women are more sensitive to higher caffeine 
intake [504]. Furthermore, consuming caffeine during pregnancy could potentially 
lead to adverse pregnancy outcomes [504]. Several types of tea, particularly those 
high in polyphenols such as tannins and oxalates, can inhibit the absorption of non-
heme iron, which is predominantly found in  plant-based foods.  Green tea,  black 
tea,  peppermint tea, and  cocoa tea  (made from cocoa bean husks) are notable 
for their  higher polyphenol content, potentially reducing iron bioavailability. 
In contrast,  teas with minimal or negligible effects  on iron absorption 
include chamomile, ginger, and linden tea, as they contain lower concentrations of 
polyphenols and are less likely to interfere with iron uptake [512,513,532]. Therefore, 
individuals at risk of iron deficiency or aiming to optimise iron absorption are 
advised to wait at least one hour after meals before consuming green or black tea, 
peppermint tea, or coffee. This precaution is not necessary for other herbal teas 
with low polyphenol content.
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Science advice:

Based on health outcomes: Adults, including pregnant women, should drink around 
1.5 L of water per day, while lactating women should drink 1.7 L per day. With 
intense sweating (during physical activity) and/or heat, hydration needs are higher 
[166]. The recommended beverages are water, mineral water, and unsweetened teas. 
Drink fruit juice occasionally, up to 200 ml per day. The total caffeine consumption 
from all sources should be limited to 400 mg caffeine per day (2–4 cups per day). 
Avoid consumption of SSBs, especially energy drinks [533,534]. Pregnant women 
and women planning to conceive should avoid consuming caffeine [504]. For 
improved iron absorption, unsweetened herbal teas may be consumed at any time. 
Green tea, black tea, peppermint tea, and coffee should be consumed at least one 
hour after meals [512,513,532].

Based on environmental impacts: It is advisable to consume as much tap water 
as possible. In addition, fresh, unprocessed fruit should be chosen instead of fruit 
juices.

Overall science advice: It is recommended to drink around 1.5 L of water (water, 
mineral water, or/and unsweetened tea) per day. Fruit juice intake should be limited 
to no more than 200 ml per day, and coffee to 2–4 cups per day (preferably avoided 
during pregnancy), without added sugar or artificial sweeteners [502,504]. Green tea, 
black tea, peppermint tea, and coffee should be consumed at least one hour after meals, 
while herbal teas can be consumed freely [512,513,532]. In addition, it is recommended 
to avoid consuming SSBs, particularly energy drinks [533,534]. 
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2.15. Alcohol

 
DIETARY INTAKE

ALCOHOLIC BEVERAGES
	· Beer
	· Wine
	· Spirits

 
HEALTH AND ENVIRONMENTAL 
EFFECTS

Beneficial health effects

No beneficial health effects. There is no safe 
level of alcohol consumption – any amount 
poses a risk to health.

Adverse health effects

There is no form of alcohol consumption that is 
completely risk-free. Even low levels of alcohol 
intake carry certain risks and can cause harm. 
With moderate to heavy alcohol consumption, 
there is an increased risk of chronic diseases 
(liver disease, certain cancers) and all-cause 
mortality.

Environmental impacts

The environmental impacts of alcohol are 
primarily associated with the areas utilised 
for cultivating crops for its production. The 
significant concern is that alcohol production 
often competes with food production for 
land, indicating that additional food must be 
imported from other places to accommodate 
the cultivation of crops necessary for alcohol 
production.

  
Science advice and helpful tips
No safe lower limit of alcohol consumption has been established. Complete abstinence is advised. As an alternative, 
alcohol-free beverages – such as non-alcoholic wine, beer, or kombucha – can be a helpful substitute, especially at social 
gatherings, to support lower overall alcohol intake.
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Dietary sources. Alcohol (ethanol) is generally consumed as beer (about 2.5–6 vol% 
alcohol), wine (about 12 vol% alcohol), and spirits (about 40 vol% alcohol) [13,535].

Current intake. The average daily intake of alcoholic beverages (wine, beer and 
spirit) in Slovenia is 233 ml for men (33 ml of wine, 183 ml of beer and 17 ml of 
spirits) and 66 ml for women (18 ml of wine, 44 ml of beer and 4 ml of spirits), 
of which the majority is consumed as beer (183 ml in men and 44 ml in women) 
[24]. According to the WHO, in 2019 [536], the average annual alcohol consumption 
per adult (aged 15 and over) in Slovenia was 10.6 L of pure alcohol in 2020, which 
exceeds the EU average of approximately 9.8 L, as reported by the OECD in 2022 
[537]. This places Slovenia among the countries with higher alcohol consumption in 
the European region.

Health effects. Moderate (4–14 drinks per week) to heavy (more than 2 drinks per 
day) alcohol consumption is associated with an increased risk of various cancers, 
such as those affecting the oral cavity, pharynx, oesophagus, stomach, larynx, 
colorectum, central nervous system, pancreas, liver, breast, and prostate [375,538–
540]. Recognising the severity of this risk, the International Agency for Research 
on Cancer (IARC) classified alcohol as a Group 1 carcinogen, indicating the highest 
level of risk, as early as 1988 [541]. Furthermore, chronic heavy drinking is a primary 
risk factor for liver cirrhosis, with the risk rising sharply with each additional drink 
consumed. Research suggests that women might face a higher risk of alcohol-related 
harm than men, even at lower levels of consumption [542]. Excessive drinking can 
also lead to malnutrition by impairing nutrient intake and absorption [543]. 

The risks extend to pregnant women, where even moderate drinking is linked to 
adverse outcomes such as babies born small for their gestational age and preterm birth 
[544]. Beyond health implications, harmful alcohol consumption carries significant 
social and economic burdens, notably through increased sickness absence [545]. 
Despite the common misconception that moderate alcohol consumption provides 
cardiovascular benefits [546], evidence suggests that even mild to moderate alcohol 
intake is associated with elevated mortality risks [547,548]. Additionally, research 
indicates no difference in cancer risk between red and white wine, challenging the 
common belief that red wine is healthier. This finding is critical for public health 
messaging, suggesting that red wine does not offer any advantage over white wine 
regarding cancer risk [549]. The level of alcohol consumption that minimises harm 
across health outcomes is zero [550–552]. Slovenia has the highest death rate from 
alcohol-related mental disorders in the EU [553]. Annual health costs from alcohol 
are estimated at 147 million EUR, rising to 228 million EUR when including traffic 
accidents, crime, and domestic violence. Reduced productivity and family emotional 
impact are also significant factors [554].
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Environmental impact. Among the main environmental impacts of alcohol 
consumption in Slovenia is the use of pesticides, as most alcohol is produced from 
fruit, grapes, or hops. Most of the pesticides in Slovenia are fungicides applied 
on permanent cropland, such as orchards, vineyards, and hop plantations [285]. 
Vineyards and hop plantations amount to 56% of Slovenia’s total area of permanent 
crops, meaning that a large share of pesticides applied in Slovenia is used for 
producing beer and wine [258]. In this way, alcohol-related crop production competes 
with producing fruit for direct human consumption, which is particularly worrying 
in Slovenia, where only 30% of consumed fruit is grown in Slovenia, with the rest 
being imported [287,555]. Reducing alcohol consumption has been identified among 
the main opportunities to increase the sustainability of agriculture both in Slovenia 
as well as in the European Union [556], as less land used for alcohol production 
could be used for producing food, ecosystem restoration, or decrease the intensity 
of agriculture on existing permanent cropland and in other areas. Nevertheless, it 
is worth noting that much of alcohol in Slovenia is produced from fruit that would 
otherwise not reach consumers, as it would be discarded and could lead to higher 
fruit waste. Further, given that Slovenia has a large proportion of vineyards [557], 
de-alcoholisation offers an option for wine production in growing alcohol-free 
market. This practice may be encouraged as part of efforts to reduce overall alcohol 
consumption.

Risk groups. According to the WHO (2023), “there is no safe amount of alcohol that 
does not affect health,” particularly with regard to cancer risk [552]. This is further 
supported by the Global Burden of Disease Study, published in The Lancet (2018), 
which concluded that “the level of alcohol consumption that minimises health loss 
is zero” [551]. Risk groups especially vulnerable to the adverse effects of alcohol 
intake are children, adolescents, individuals with underlying liver disease, pregnant 
women, and older adults. For individuals with underlying liver disease, no alcohol 
intake is safe [543]. Pregnant women who consume alcohol are at a heightened risk 
of pregnancy complications [544]. Occasional intoxication with alcohol and binge 
drinking may have detrimental effects, such as violence and traffic accidents [558].

Science advice. 

Based on health outcomes. No amount of alcohol consumption can be considered 
safe for human health. For adolescents and pregnant and lactating women, complete 
abstinence is advised.

Based on environmental impacts. The negative environmental impacts of alcohol 
in Slovenia are mostly related to pesticide use and potentially reduce areas available 
for fruit production. This can lead to higher emissions of consumed fruit that have 
to be imported.



84

Overall science advice. There is no safe threshold for regular alcohol consumption. 
Adolescents and pregnant women are advised to abstain completely [13]. In addition, 
given the health and economic issues linked to alcohol consumption, and Slovenia’s 
abundance of vineyards, prioritising de-alcoholisation is crucial. Alcohol-free 
alternatives such as non-alcoholic wine, beer, or kombucha can help reduce alcohol 
intake, especially at social events. 

2.16. Ultra-Processed Foods

 
DIETARY INTAKE

UPFS
	· Sweet and savoury packaged snacks
	· Processed meats, poultry, breaded 		
	 fish products (e.g., fish fingers/sticks 		
	 or fish nuggets) meal replacements
	· Margarine
	· Instant soups
	· Certain breakfast cereals
	· Ice cream
	· Carbonated drinks, protein shakes, 		
	 etc.

 
HEALTH AND ENVIRONMENTAL 
EFFECTS

Beneficial health effects

Certain UPFs could be considered healthy 
from a nutritional point of view. 

Adverse health effects

Regular consumption of UPFs is linked to 
increased risks of obesity, T2D, CVD, certain 
cancers, Crohn’s disease, frailty, dementia and 
all-cause mortality.

UPFs high in refined carbohydrates, added 
fats, and salt are highly rewarding, appealing, 
and consumed compulsively, and may be 
addictive.

Environmental impacts

UPFs have varying environmental impacts 
depending on their ingredients. Animal-based 
products have higher impacts than plant-based 
ones. Palm oil products can negatively affect 
biodiversity.

Science advice and helpful tips
To enhance nutritional quality, whole foods 
should be favoured, and the consumption of UPFs, 
particularly those with poor nutritional profiles, 
should be reduced. When selecting UPFs, preference 
should be given to those with reduced levels of total 
fat, SFA, added/free sugars, artificial sweeteners, 
salt, additives, preservatives, flavour enhancers, and 
refined ingredients, and with higher levels of fibre 
and protein. 
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Dietary sources. The NOVA classification defines UPFs (Group 4) as ready-to-

eat or ready-to-heat products that undergo extensive industrial processing and 

contain multiple additives, preservatives, artificial sweeteners, flavour enhancers, 

and refined ingredients. Common examples include sugar-sweetened beverages 

(SSBs), various soft drinks, both sweet and savoury packaged snacks, ice cream, 

potato crisps, pizza, commercial breads, cakes, biscuits, confectioneries, 

sweetened breakfast cereals, margarine, hamburgers, hot dogs, and other 

convenience foods. These foods are generally high in calories, added or free sugars, 

artificial sweeteners, salt, and/or unhealthy fats (including SFA) while low in 

dietary fibre and essential micronutrients [467]. 

UPFs, often characterised by high levels of added/free sugars, unhealthy saturated/
trans fats, salt, and various additives, have become a significant concern in dietary 
guidance, mainly because they have become a diet staple in many countries [559]. 
UPFs offer convenience but are typically energy-dense, higher in saturated/
trans fats and added salt, but low in dietary fibre and micronutrients. They 
typically contain ingredients not commonly used in home cooking or traditional 
recipes. These ingredients are divided into two categories: those with little to 
no conventional culinary application and various additives designed to enhance 
taste, often creating intense flavours (‘cosmetic additives’). Ingredients rarely 
used in conventional cooking and predominantly found in the production of UPFs 
encompass various forms of sugars (such as fructose, high-fructose corn syrup, fruit 
juice concentrates, inverted sugar, maltodextrin, dextrose, and lactose), artificial 
sweeteners, altered fats (such as hydrogenated or interesterified oils), and protein 
derivatives (including hydrolysed proteins, soy protein isolate, gluten, casein, whey 
protein, and mechanically separated meat) [467].

While UPFs are often linked to negative health effects, it is essential to distinguish 
between processed and UPFs. Some traditionally processed foods do not fall into 
the UPFs category, despite undergoing some level of processing. Additionally, not 
all UPFs are inherently unhealthy. The  UPFs category is diverse  and includes 
certain  plant-based foods, such as burgers, vinegar, tofu, soy milk, unsweetened 
yoghurts and whole-grain bread. The level of processing in these foods varies. Plant-
based burgers made from whole foods like legumes, vegetables, and grains tend to be 
more nutritious. At the same time, those containing refined ingredients – like coconut 
or palm oil, isolated proteins, additives, emulsifiers, and high salt content – are highly 
processed. Since the nutritional quality of these foods depends on their ingredients 
and degree of processing, it is important to assess each product individually 
rather than assuming all UPFs are unhealthy. Vinegar is not an ultra-processed 
food. It is made through  fermentation of ethanol by acetic acid bacteria and is 
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classified as a processed culinary ingredient (NOVA Group 2). It undergoes simple 
mechanical or fermentation processes rather than industrial formulations. Tofu 
is also not necessarily an ultra-processed food. Traditionally made by coagulating 
soy milk and pressing curds into blocks, tofu involves minimal processing and 
is classified as a processed food (NOVA Group 3). However, some  commercial 
tofu varieties contain additives or stabilisers, which may place them in the UPFs 
category. Despite this,  minimally processed tofu made  only from soybeans, 
water, and coagulants, remains a nutritious processed food. Similarly, soy milk 
is not automatically ultra-processed. Plain soy milk, made only from water and 
soybeans, is classified as processed (NOVA Group 3), while sweetened, flavoured, 
or modified versions  containing  preservatives, emulsifiers, and multiple 
additives  fall under  UPFs (NOVA Group 4) [560–568]. In conclusion, the  NOVA 
classification  serves as a  guideline, not an absolute rule. While some  plant-
based foods may be categorised as UPFs due to added ingredients and processing 
methods, this does not automatically make them unhealthy. Vinegar, traditional 
tofu, and unsweetened soy milk are nutritious processed foods that can be part 
of a balanced diet. The key is to evaluate individual ingredients and processing 
levels rather than avoiding all processed foods indiscriminately.

Current intake. The Slovenian population’s intake of UPFs is currently unknown. 
Other countries have variable proportions of energy intake coming from UPFs, 
ranging from more than 50% in the United States and the United Kingdom to about 
10% in Italy [569].

Health effects. Frequent consumption of common UPFs has been linked to a higher 
likelihood of developing obesity [570], T2DM [571], and CVDs [572]. The available 
evidence shows a consistent significant association between intake of UPFs and the 
risk of several cancers, including colorectal, breast, and pancreatic cancer. More 
modest associations were found for chronic lymphocytic leukaemia and central 
nervous system tumours [559,573]. Moreover, a high intake of UPF is associated 
to an increased risk of dementia in adults [574]. Additionally, increased risks of 
Crohn’s disease [575], frailty in older adults [576], and all-cause mortality have been 
observed with regular UPFs intake [572]. In contrast, diets rich in unprocessed or 
minimally processed foods are associated with protective benefits against these 
health issues [577]. UPFs high in refined carbohydrates and added fats are highly 
rewarding, appealing, and consumed compulsively, and may be addictive [578].

Risk groups. High variability in UPF consumption among different population 
groups has been observed, due to factors such as price, accessibility, convenience, 
and possibly a lack of awareness. Children and youth are particularly vulnerable 
to UPF marketing and placement, while deprived populations often live in areas 
with limited access to healthier options. Men and individuals with overweight or 
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obesity also tend to have higher UPF intakes [569]. Given the potential for UPFs to 
be addictive, the responsibility for their consumption should not be placed solely 
on individuals. Comprehensive systemic measures are recommended that promote 
healthier food choices through improved pricing and accessibility and for reduced 
availability of UPFs in public institutions, particularly schools and hospitals.

Environmental impact. The environmental impacts of UPFs can vary greatly 
depending on the ingredients used in their production. Products that contain animal-
based ingredients, such as butter and milk, tend to have higher environmental 
impacts than those made with plant-based ingredients. Additionally, palm oil 
products may be associated with significant negative impacts on biodiversity.

Science advice. 

Based on health outcomes. To improve dietary quality, whole foods should be 
chosen over UPFs, particularly those with poor nutritional profiles. When UPFs are 
consumed, preference should be given to products with lower levels of total fat, SFA, 
added sugars, and salt, and higher levels of fibre and protein. It is also advisable to 
promote awareness of the varied nature of UPFs, including their nutritional content 
and potential impact on health, for example through guidance on interpreting food 
labels. 

Based on environmental impacts. When consuming UPFs, it is crucial to consider 
the ingredients. Products with a high percentage of animal-based ingredients or 
palm oil have a greater environmental impact. Plant-based alternatives should be 
chosen whenever possible.

Overall science advice. Whole foods should be prioritised over UPFs. When UPFs 
are consumed, preference should be given to products low in saturated and trans fats, 
free sugars, and salt; with few or no artificial sweeteners, additives, preservatives, 
flavour enhancers, or refined ingredients; and higher in fibre and protein. Integrated 
state-level measures are recommended to reduce the availability of UPFs in public 
institutions and to promote healthier food environments through improved pricing 
and access, in line with scientific guidance.
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Chapter 3. Energy and 
Nutrient Intake
3.1. Energy Intake

The energy derived from different food groups is vital for meeting daily nutritional 
needs and supporting overall health. Energy (calories) is primarily obtained from 
carbohydrates and fats, and secondarily from proteins when carbohydrate intake is 
insufficient. Bacteria in the intestines break down some dietary fibres to provide a 
small amount of energy. When considering nutrition, it is essential to understand 
the energy density of food. Energy density is the amount of energy in a specific food, 
measured in calories per gram (kcal/g). The energy density of food can range from 
0 to 9 kcal/g, depending on the nutrients present in the food. Fat has the highest 
energy density at approximately 9 kcal/g, while carbohydrates and protein have a 
more moderate energy density of around 4 kcal/g each [579]. This information is 
valuable for making informed food choices and for maintaining a healthy diet.

Consuming whole grains is beneficial for sustained energy levels as they contain 
complex carbohydrates and fibres. Along with these, legumes supply plant-based 
protein and energy, making them valuable for individuals following a planetary 
diet. Similarly, fruits are also a good source of energy from carbohydrates and 
essential vitamins, minerals, and fibre. Avocado, while calorie-dense, supplies 
energy primarily from healthy unsaturated fats but also contains fibres, vitamins, 
and minerals, recently essential parts of a balanced diet. Nuts and seeds are also 
energy-dense food groups, rich in essential nutrients including protein, healthy 
unsaturated fats, complex carbohydrates, fibre, vitamins, and minerals. Animal 
foods contain protein, oils contain fats, and beverages contain simple sugars as a 
carbohydrate nutrient, all providing energy. Balancing energy intake from these 
groups, avoiding UPFs, ensuring the appropriate composition of meals and portions 
sizes while eating ad libitum, and maintaining overall energy control are crucial for 
healthy body mass and well-being [474,562,565,580,581].
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3.2. Macronutrients

3.2.1. PROTEIN

Dietary sources and intake. Foods ‘sources of ’ protein are whole grains, legumes, 
nuts and seeds, green leafy vegetables (spinach and arugula), brassica (broccoli), 
fish, eggs and meat [165–168].

Main functions. Protein is essential for building and repairing body tissues, 
providing amino acids essential for various physiological functions like tissue 
repair, muscle synthesis, enzyme and hormone production, immune function, and 
maintaining cell and tissue structure [582]. Although animal foods are considered 
rich protein sources, current recommendations emphasise their moderate intake due 
to health and environmental concerns, aiming for a more sustainable food system 
[6,95,96,583,584]. 

Interestingly, a diet lower in total protein intake but rich in plant-based sources 
can benefit healthy people up to 65 years of age [585]. A balanced planetary diet 
should prioritise plant-based options to ensure adequate intake of essential 
amino acids while incorporating recommended protein sources for overall health 
[6,133,199,586,587]. For older adults (>65 years) with  marginal or inadequate 
protein intake  (<0.8 g/kg/day), where most protein is consumed in the evening, 
it is recommended to  distribute protein intake more evenly  throughout the day. 
Increasing protein consumption at breakfast and lunch can help achieve a moderately 
higher total protein intake  and support  skeletal muscle health. For individuals 
who already consume adequate protein (0.8–1.3 g/kg/day), having at least one high-
protein meal per day may be sufficient to maintain muscle-related health [588]. SR 
and MA examined whether increasing daily protein intake improves lean body 
mass, muscle strength, and physical performance in healthy, non-obese adults, 
considering resistance exercise, age, and protein intake levels. Higher protein 
intake enhanced lean body mass gains in resistance exercise participants (<65 
years: ≥1.6 g/kg/day; ≥65 years: 1.2–1.59 g/kg/day). Lower-body strength improved 
with protein intake of ≥1.6 g/kg/day during resistance exercise, while bench press 
strength showed a slight increase. No clear effects were found on handgrip strength 
or physical function [589]. 

Plant-based foods contain all essential amino acids and can serve as high-quality 
protein sources. Additionally, the overall protein quality and quantity of an 
individual’s diet are crucial for optimal nutrition [199,583,590,591]. Additionally, 
the limitations of some plant proteins include low essential amino acids (EAAs) 
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and leucine content, reduced protein bioavailability, and lower protein content per 
serving. These issues can be addressed by combining various food groups to ensure 
sufficient intake of all EAAs and leucine, employing preparation and cooking 
methods to enhance protein bioavailability, and increasing serving sizes of plant 
foods or isolated plant proteins, as lower protein content often correlates with lower 
protein density [592]. 

Recent evidence indicates that plant-based diets can effectively support muscle 
hypertrophy in untrained individuals, producing results comparable to omnivorous 
diets when protein intake is properly matched [593,594]. For those who are untrained, 
there is no need to meticulously combine different plant-based protein sources or 
increase portion sizes at each meal, as long as a variety of whole foods and adequate 
energy are consumed daily [590,595–598]. Additionally, consuming approximately 
25 g of various plant-based proteins in a main meal is vital to offset the lower 
general anabolic properties of plant-based protein, ensuring optimal muscle protein 
synthesis [599]. For trained individuals and advanced athletes, evidence on plant-
based proteins is limited, and more research is needed to address their specific 
protein requirements. Resistance-trained athletes seeking muscle hypertrophy while 
minimising fat gain face challenges due to the lower caloric density of plant-based 
proteins. Careful selection and combination of these protein sources (e.g., beans 
and rice), including plant-based dietary supplements (e.g., soy protein isolate), can 
help meet their needs [593,594]. However, many healthy adults, including endurance 
and strength/power athletes, do not prioritise reaching maximum muscle synthesis 
or mineral bone density [600,601]. Furthermore, slightly increasing protein intake 
and a low-energy diet can help retain muscle mass and promote fat loss when losing 
excess body mass is desired [602,603].

Health effects
	● Beneficial effects. A diet high in plant protein is associated with a decreased 

risk of T2D, as well as all-cause and CVD mortality, especially among individuals 
with at least one lifestyle risk factor [604,605]. 

	● Adverse effects. Research suggests that a diet high in animal protein is 
associated with an increased risk of CV mortality [604]. Therefore, substituting 
some excess animal protein currently consumed with plant protein may contribute 
to longer life expectancy. Plant protein intake has been associated with a reduced 
risk of mortality from all causes and CVDs, emphasising the importance of protein 
sources in a healthy diet [604–607]. In people with chronic kidney disease the 
protein intake should be limited to 0,8 g/kg of body mass if metabolically stable 
[608].

	● Dietary reference values and current intake. The recommended daily intake 
of protein is 47 g for adult men and 55 g for adult women (equivalent to 0.8 g of 
protein per kg of body mass per day), representing about 10–15% of daily energy for 
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both sexes [166,167]. According to EFSA, the recommended Population Reference 
Intake (PRI) for protein is 0.83 g per kg of body mass to maintain neutral nitrogen 
balance. In adults, consuming up to twice the PRI is considered safe. Such intake 
levels are commonly observed in physically active individuals, including athletes 
and those aiming to lose body fat [609]. 

	● Based on Slovenian data, the average protein intake is 82 g per day in adult men 
(equivalent to 1.2 g per kg of body mass or 19% of energy) and 114 g per day in 
adult women (equivalent to 1.4 g per kg of body mass or 20% of energy) [24].

3.2.2. CARBOHYDRATES

Dietary sources and intake. Carbohydrates are found in both plant-based and 
animal-based foods. The most abundant plant-based carbohydrate sources are 
cereals such as wheat, oats, buckwheat, millet, quinoa, and rice. Carbohydrates 
are also found in tubers (potatoes and sweet potatoes), legumes (including beans, 
chickpeas, lentils, and soybeans), and fruits (such as apples, berries, citruses, and 
grapes). While nuts, seeds, and avocados are primarily rich sources of unsaturated 
fats, they also contain a small amount of carbohydrates. In animal-based foods, 
carbohydrates are mainly found in lactose (milk sugar) and honey [610,611].

The quality of dietary carbohydrates is generally influenced by the amount of added 
or free sugar and dietary fibre content within the carbohydrate source. It is essential 
to differentiate healthy carbohydrates from unprocessed or minimally processed 
sources like whole-grain cereals and added sugars such as plain sugar, syrups, and 
white flour, including their derivative products [127]. Free sugars are defined as all 
monosaccharides and disaccharides added to foods and beverages by manufacturers, 
cooks, or consumers, plus sugars naturally present in honey, syrups, fruit juices, and 
fruit juice concentrates [612].

In addition, experts have proposed new criteria to assess the quality of carbohydrates 
in the diet. This tool is particularly useful for identifying carbohydrate-rich 
food products containing too much added or free sugar. The criteria recommend 
consuming at least 1 gram of fibre and less than 1–2 grams of free sugar for every 10 
grams of carbohydrates in a diet or product to maintain a balanced diet [613].

Main functions. Carbohydrates are crucial in a balanced diet, which is necessary 
for overall health. They serve as the main energy source for the brain and muscles 
[614]. However, the quality of carbohydrates is more important for health than the 
quantity consumed. Substituting refined carbohydrates with those from whole 
foods or healthy unsaturated fats can significantly improve public health [615]. 
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Health effects
	● Beneficial effects. Cereals, vegetables, fruits, and pulses are recommended 

as the primary sources of carbohydrates in the diet [616]. Consuming high 
amounts of carbohydrates and dietary fibre from the above-mentioned foods and 
potatoes (prepared in a healthy way) has a beneficial impact on metabolic health 
[128,202,611,617]. Studies have shown that diets consisting of 45–60% energy from 
carbohydrates, especially when these carbohydrates are of high quality, are linked 
to lower overall mortality rates among adults [618,619]. 

	● Adverse effects. The European Food Safety Authority (EFSA) found moderate 
evidence from RCTs that a higher intake of added and free sugars is causally 
linked to an increased risk of obesity and dyslipidaemia [620]. Additionally, a MA 
of 25 studies (6 cohorts and 19 RCTs) has shown that consuming fruit juice, which 
is high in calories, can lead to weight gain. Limiting fruit juice consumption is 
recommended to maintain a healthy weight [621]. The effect of free sugars on body 
mass appears to be primarily due to changes in energy intake [612,620,621]. These 
findings highlight the importance of monitoring and managing the intake of free 
sugars to mitigate health risks associated with obesity, dyslipidaemia, and dental 
health. In a recent prospective cohort study, consuming ≥ 2 servings of SSBs per 
week was linked to an increased risk of CVD, regardless of physical activity levels. 
This finding supports the current recommendations to reduce SSB intake, even for 
those who are physically active [622]. 

	● Dietary reference values and current intake. The recommended intake of 
carbohydrates for adults is > 50% of energy [166,167]. The WHO, in its guidelines, 
recommended reducing the intake of free sugars to less than 10% of total energy. 
Moreover, a conditional recommendation advised further limiting free sugar 
intake to below 5% of total energy. This advice was primarily based on the impact 
of sugars on adult body mass and, for the stricter limit, on dental caries [612]. 
The SACN supports this, recommending that the average intake of free sugars 
across the population should not exceed 5% of total energy [177]. In Slovenia, 
carbohydrates account for 46% of total energy intake in adult men and 42% in 
adult women, with both sexes consuming 7% of their total energy as free sugars 
[24].

3.2.3. DIETARY FIBRE

Dietary sources and intake. The term ‘dietary fibre’ lacks a universal definition but is 
generally understood to include non-digestible carbohydrates and other components 
like lignin found in plant cell walls. These fibres are resistant to hydrolysis in the 
small intestine but may be partially fermented by bacteria in the large intestine 
[177]. Dietary fibres are also defined as naturally occurring plant polysaccharides 
and those in human milk, which human digestive enzymes cannot completely break 
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down [623]. Natural dietary fibres include cellulose, hemicellulose lignin, pectins, 
β-glucans, oligosaccharides, and resistant starch [624]. Foods ‘high in’ fibre are 
cereals, legumes, fruits, vegetables, potatoes, nuts and seeds, and certain spices 
such as rosemary and turmeric [165–168]. Previously, dietary fibre was categorised 
into soluble and insoluble types. Soluble fibre, such as pectin and β-glucans (found 
in oats and barley), dissolves in water. In contrast, insoluble fibre, like cellulose 
and hemicelluloses, does not dissolve in water and has a bulking effect on stool 
[177]. Since this classification depends on the method of testing and solubility does 
not consistently predict fibre’s effects on the body, it has been proposed that the 
distinction between soluble and insoluble fibre should be phased out [625]. Despite 
this proposal, the terms remain in common use.

Main functions. Dietary fibre is an essential component that helps improve 
digestion and absorption of nutrients in the small intestine. It also plays a vital role 
in enhancing satiety and reducing the time required for food to pass through the 
body. Soluble fibre, such as β-glucans, slows down nutrient absorption by creating a 
barrier that reduces the rise of blood glucose and lipid levels after eating. β-glucans 
also help reduce blood cholesterol levels by decreasing bile acid absorption [624]. 
The fact that fibre can be fermented (resistance starches are insoluble and highly 
fermentable, while soluble fibres are generally fermentable) is of utmost importance. 
It serves as food for the healthy bacteria in our gut, leading to the production of 
short-chain fatty acids (SCFAs). These are essential metabolites produced by the gut 
bacteria in the large intestine. SCFAs, which can be produced from dietary fibre, 
have been shown to lower the rate of cholesterol synthesis in the liver [623].

Health effects
	● Beneficial effects. Numerous studies consistently emphasise the health benefits 

of increasing dietary fibre intake. The most convincing evidence associates it with 
lower risks of all-cause mortality, coronary heart disease, and colorectal cancer [6
3,64,128,584,618,623,626,627]. While the evidence supporting its protective effect 
against stroke and T2D is less strong, it is still significant. The effect on body 
mass is evident but modest. Ensuring an adequate dietary fibre intake is crucial 
for lowering the risk of constipation and reducing the likelihood of developing 
NCDs such as colorectal cancer, CVD, and T2D. Foods ‘high in’ fibre also support 
maintaining a healthy body mass, help with weight loss, and enhance insulin 
sensitivity. Additionally, dietary fibre supports gut health, immune function, and 
regular bowel movements while helping to control satiety and reducing cancer risk 
[63,64,128,584,618,623,626,627].

	● Adverse effects. Foods ‘high in’ fibre, such as legumes and brassica vegetables, 
may cause flatulence. To reduce this, it is recommended to gradually introduce 
these foods into the diet, soak or sprout legumes, allow time after chopping before 
cooking, extend the cooking time for vegetables, and incorporate fermented food 
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into meals [628–630].
	● Dietary reference values and current intake. The recommended daily intake 

of dietary fibre for adults and the elderly is 30 g  [166,167]. In Slovenia, however, 
the average intake is only 21 g/day in adults and 22 g/day in the elderly, which is 
significantly below the recommended intake. Consequently, 90% of adults and 84% 
of the elderly fail to reach the recommended intake of at least 30 g per day [32].

3.2.4. FAT

Dietary sources and intake. ‘Healthy fats’, like those found in olives and flaxseeds, 
are rich sources of monounsaturated fatty acids (MUFA) and polyunsaturated fatty 
acids (PUFA) [631,632]. Omega-3 PUFAs are further divided into ALA, EPA, and 
DHA. ‘Sources of ’ n-3 PUFA, specifically ALA, include green leafy vegetables (such 
as spinach and arugula), brassica vegetables (such as broccoli), nuts and seeds (such 
as walnuts, flax, hemp, and chia seeds), and oils (such as flax, walnut and hemp oil). 
‘Sources of ’ n-3 LCP (EPA and DHA) are fish and seafood [165–167,200]. In contrast, 
linoleic acid (LA), an essential n-6 fatty acid, is commonly found in vegetable oils, 
nuts, seeds, cereals, meat, and processed and fried foods [633]. 

In contrast, ‘unhealthy fats’, such as SFA, are commonly found (‘high in’) in tropical 
oils/fats (coconut and palm oil), milk, cheese (except mozzarella), butter, ghee, 
processed meat, eggs, and lard [162,163,165–167,431,432,441,634]. Trans fatty acids 
(TFA), the most ‘unhealthy fat’, naturally occur in meat and dairy, including beef, 
lamb, and full-fat dairy products like butter and cheese. They are also industrially 
produced through hydrogenation and are found in many processed foods such 
as fried foods, baked goods, and packaged snacks [439,635]. In 2018, Slovenia 
implemented a regulation prohibiting the sale of food products containing more 
than 2 g of industrially produced trans fats per 100 g of fat [636]. It is crucial to 
prioritise healthy unsaturated fats while minimising the intake of TFA and SFA 
from processed and fried foods for overall health and well-being [441].

Main functions. Dietary fat is essential for overall health, supplying concentrated 
energy, facilitating vitamin absorption, and supporting various bodily functions 
such as brain health and hormone production [637]. Healthy fat sources, such as 
avocados, nuts, seeds, and fatty fish, offer these benefits [302,638]. Consuming 
PUFAs, specifically n-3 and n-6 fatty acids, is essential for a healthy diet [639–643]. 
Maintaining adequate intakes of both n-3 and n-6 fats is crucial for optimal health. 
Inadequate consumption of n-3 should be addressed by evaluating dietary intake, 
checking the level of n-3 in the blood, and consulting with a nutritionist or physician 
before using dietary supplements. 
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Health effects
	● Beneficial effects. MUFAs improve cholesterol levels and reduce inflammation 

[644,645]. 
	● Adverse effects. SFA is found in tropical oils/fats such as coconut and palm 

oil, milk, cheese (except mozzarella), butter, ghee, processed meat, eggs, and lard 
can increase the risk of heart disease [646–648]. Certain studies may manipulate 
results by limiting meat and egg intake while increasing fruit and vegetable 
consumption in the intervention group, potentially leading to confusion among 
individuals [649–651]. 

	● Dietary reference values and current intake. The recommended daily fat 
intake for adults in Slovenia is 30% of total energy intake. For pregnant women 
after the fourth month of pregnancy and for lactating women, the recommendation 
is 30–35%. This intake should include at least 10% MUFA, 7–10% PUFA, and 
less than 10% SFA. Additionally, adults should consume 0.5% ALA and 2.5% LA. 
Pregnant and lactating women should also consume at least 200 mg of DHA per 
day [166,167]. Dietary recommendations emphasise limiting SFA and TFA intake 
to promote heart health. Substituting SFA and TFA (found in cakes, margarine, 
fried foods, butter, meat and processed meat [652]) with unsaturated fatty acids 
(MUFA and PUFA) found in foods such as nuts, seeds, avocados, and fatty fish 
benefits heart health [440]. However, consuming these fats in moderation as whole 
foods is crucial to avoid excessive calorie intake while enjoying their benefits. 
Slovenian adults consume 27% of energy from fat [24]. Furthermore, 30% of adults 
and 42% of the elderly exceed the upper recommended limit for TFA of 0.50% 
energy [652].

3.2.5. DIETARY CHOLESTEROL

Dietary sources and intake. Dietary cholesterol is primarily found in animal-
based foods such as eggs, red and white meat, milk, cheese, yoghurt, and other 
dairy products. Dietary cholesterol differs from blood cholesterol, which the liver 
naturally produces for cell membranes and hormone synthesis [653]. 

Main functions. Cholesterol is a vital molecule that plays a crucial role in our body. 
Both its excess and deficiency can lead to various diseases such as CVD, mental 
disorders, neuropsychiatric diseases, and even mortality in the elderly. Although 
most clinicians understand its function in stabilising cellular plasma membranes, 
they overlook its numerous other functions. Additionally, cholesterol is a precursor 
for synthesising steroid hormones, bile acids, and vitamin D [654,655]. Since the 
liver synthesises all necessary cholesterol, dietary cholesterol is not essential in the 
human diet [655,656]. The body synthesises about 1 g of serum cholesterol for vital 
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needs [657]. Additionally, the absorption of dietary cholesterol varies from 29% to 
80%, with an average absorption rate of 60% [658]. 

Health effects
	● Beneficial effects. Cholesterol is a major component of cell membranes, helping 

maintain their structure and fluidity, and is essential for cellular function. It 
serves as a precursor for synthesising hormones such as oestrogen, progesterone, 
testosterone, and cortisol, which regulate several physiological processes. 
Cholesterol is a precursor for synthesising vitamin D in the skin upon exposure 
to sunlight, which is essential for bone health and other functions. Cholesterol is 
used in the liver to produce bile acids, which aid digestion and absorption of fats 
and fat-soluble vitamins. Cholesterol is crucial for developing and maintaining 
the central nervous system, including the brain, which contributes to synapse 
formation and neurotransmitter function [654,655].

	● Adverse effects. The health risks associated with high cholesterol levels are 
atherosclerosis, CVD, and limited catabolism and accumulation. Atherosclerosis 
is a condition where plaque builds up inside the arteries, leading to narrowed 
or blocked arteries, significantly increasing the risk of CVD (heart attacks and 
strokes). High levels of LDL cholesterol are linked to an increased risk of CVD, 
which is the leading cause of death and disability in the Western world, including 
in Slovenian women [27]. Humans have a limited ability to break down cholesterol, 
meaning that excess dietary cholesterol or cholesterol produced due to genetic 
factors can accumulate in the body, exacerbating the risks of CVD [378,654]. 
Moreover, foods high in cholesterol also tend to contain significant amounts of 
SFA and salt. These increase LDL cholesterol levels and blood pressure, which can 
further augment the risk of CVD [659,660].

	● Dietary reference values and current intake. It is recommended to limit the 
intake of dietary cholesterol to no more than 300 mg per day [166,167]. Data on the 
dietary cholesterol intake of the Slovenian adult population is not available.

3.3. Micronutrients

3.3.1. VITAMIN B12

Dietary sources and intake. Vitamin B12 is a water-soluble vitamin and can be 
obtained from animal-derived foods, fortified foods or/and dietary supplements, 
although it is naturally synthesised by some bacteria and archaea [407,661,662]. Food 
‘sources of ’ B12 include meat, fish, eggs, and dairy products [165–168]. Ruminant 
animals (e.g., cows, sheep, goats) naturally produce B12 through gut bacteria, which 
is stored in their tissues. However, modern farming has reduced other natural B12 
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sources, such as soil and water. Non-ruminant animals (e.g., pigs, poultry, farmed 
fish) lack B12-producing bacteria, and even ruminants may have limited synthesis 
due to grain-based diets and antibiotics. To compensate, livestock feed is often 
fortified with B12 dietary supplements, meaning people consuming meat for B12 
are often indirectly consuming supplemented B12 [663].

Main functions. Vitamin B12 is required for the development, myelination, and 
function of the central nervous system, healthy red blood cell formation, and DNA 
synthesis [407,664]. 

Health effects
	● Beneficial effects. Vitamin B12 is enzyme cofactor. Sufficient levels of B12 help 

prevent megaloblastic anaemia (production of abnormally large and inefficient 
red blood cells) and neurological dysfunction [664]. Vitamin B12 is essential to 
produce red blood cells in the bone marrow. Vitamin B12 plays a crucial role in 
maintaining the health of the nervous system. It supports myelin production, 
a protective sheath around nerves, facilitating efficient nerve signalling. Some 
research suggests that maintaining adequate levels of B12 may support cognitive 
function and reduce the risk of neurodegenerative diseases, such as Alzheimer’s 
disease. Adequate B12 intake is associated with lower levels of homocysteine, 
an amino acid linked to an increased risk of CVD. By helping to metabolise 
homocysteine, B12 may help maintain heart health [664–666].

	● Adverse effects. Vitamin B12 deficiency can cause neurological symptoms, 
muscle cramps, fatigue, psychiatric symptoms, and even erectile dysfunction 
[667]. It is crucial not to underestimate the risk of developing a B12 deficiency in 
those following a plant-based diet [12] and those consuming animal-based foods a 
few times a week [668]. People with digestive issues, those following plant-based 
diets, or those over 50 may need B12 dietary supplements to prevent deficiency 
[407,669,670]. A nutritionist or physician should decide on the amount and 
frequency of dietary supplement intake based on an individual’s diet and health 
status [671,672]. High levels of vitamin B12 have been associated with an increased 
risk of mortality, lung and kidney disease, and liver damage [673,674]. For those 
individuals consuming a plant-based diet, it is crucial to ensure adequate vitamin 
B12 intake by fortified food or dietary supplements to prevent deficiency [407]. 

	● Dietary reference values and current intake. The recommended daily intake 
of vitamin B12 is 4 µg. For pregnant women the recommended intake is 4.5 µg, 
and for lactating women it is 5.5 µg [166,167]. Vitamin B12 intake in Slovenia is 
insufficient, with 43% of adults and 21% of older adults reporting inadequacies. 
Consequently, many older adult men and women exhibit lower serum vitamin B12 
levels: 46% of older adults and 21% of adults have levels below 221 pmol/L. The 
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prevalence of vitamin B12 deficiency, defined by low serum vitamin B12 levels 
(<148 nmol/L) and high serum homocysteine levels (>15 µmol/L), is 2.3% among 
adults and 7.0% among older adults [34].

3.3.2. VITAMIN C

Dietary sources and intake. Vitamin C, also known as ascorbic acid, is a water-
soluble vitamin. Vitamin C cannot be synthesised endogenously in humans and is 
therefore an essential dietary component. Foods that are a ‘source of ’ vitamin C 
include fruits (especially kiwi fruit, citruses, strawberries, cantaloupe), vegetables 
(red and green peppers, tomatoes, broccoli, Brussels sprouts), potatoes and other 
tubers, and certain herbs and spices (parsley, turmeric, and rosemary) [165–168]. 
Heat and air exposure can reduce vitamin C content in foods. Boiling causes 
significant loss while steaming and microwaving preserve it better. Chopping fruits 
and vegetables may lead to minor vitamin C degradation [675–677]. 

Main functions. Vitamin C is an antioxidant that protects cells from damage caused 
by free radicals while boosting the immune system. It is also a cofactor for several 
enzymes involved in the biosynthesis of collagen, carnitine, and neurotransmitters. 
It helps absorb iron and supports healthy skin, blood vessels, and bones [678]. 

Health effects
	● Beneficial effects. Increasing vitamin C intake can reduce the risk of all-cause 

mortality, CVD, and several cancers, including gastric, pancreatic, breast, prostate, 
renal, and lung cancer. Vitamin C intake also benefits respiratory, neurological, 
ophthalmologic, musculoskeletal, renal, and dental outcomes [679,680]. 

	● Adverse effects. At very high intakes, adverse effects of vitamin C include 
diarrhoea and gastrointestinal disturbances, as well as oxalate formation and 
kidney stone formation in susceptible individuals [681]. Its toxicity level has no 
known upper limit; however, the authorities suggest an upper tolerable level of 1–2 
g per day [681]. Smokers may have increased requirements for vitamin C and are at 
risk of inadequate intake. Prolonged deficiency of vitamin C causes scurvy. A risk 
factor is low intake of fruits, fruit juices and vegetables [681].

	● Dietary reference values and current intake. The recommended vitamin C 
intake is 95 mg daily for women and 110 mg for men [166,167]. Data on the vitamin 
C intake of the Slovenian adult population is not available. To ensure adequate 
vitamin C intake, aim to consume at least five servings of fruits and vegetables 
daily [129,356]. These can be fresh, frozen, canned, or cooked using various 
methods.
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3.3.3. VITAMIN D

Dietary sources and intake. Vitamin D is a fat-soluble vitamin obtained 
through sun exposure, certain foods, and/or dietary supplements [167]. Vitamin 
D3 (cholecalciferol) is a steroid-like compound synthesised in human skin from 
7-dehydrocholesterol through exposure to ultraviolet B (UVB) light from the sun 
within the 290–315 nm wavelength range [682,683]. Slovenia is situated at a latitude 
of 46°N, where the sun radiation for a part of the year is insufficient for vitamin 
D3 production in the skin. Obtaining enough vitamin D through diet alone is 
challenging since very few foods contain enough. Fatty fish are food ‘sources of ’ 
vitamin D [165–168]. In lesser amounts, it can also be found in beef liver, egg yolk, 
and cheese, which are high in SFA, cholesterol, potential contaminants, and certain 
UV-exposed mushrooms [25,684].

Main functions. Vitamin D is an essential nutrient and a pro-hormone. It is first 
hydroxylated to 25-hydroxyvitamin D [25(OH)D] in the liver. Thereafter, it is further 
hydroxylated to the active form of vitamin D, 1,25-dihydroxy vitamin D (calcitriol), 
predominantly in the kidneys and other tissues [682,683]. Vitamin D is essential for 
the immune system. It reduces inflammation, while many genes encoding proteins 
that regulate cell proliferation, differentiation, and apoptosis are also modulated in 
part by vitamin D [683]. Vitamin D facilitates calcium absorption in the intestines 
and maintains optimal serum calcium and phosphate levels, which are vital for 
normal bone mineralisation and maintaining a healthy skeleton. Vitamin D 
supports bone growth and remodelling. Sufficient vitamin D intake prevents rickets 
in children and osteomalacia in adults. Furthermore, when combined with calcium 
and physical activity (strength training), vitamin D protects against osteoporosis 
[685–688].

Health effects
	● Beneficial effects. Adequate vitamin D is associated with a lower risk of 

chronic diseases, including COVID-19 infection, depression, increased BMI, 
cancer mortality, and total mortality [682,689–692]. 

	● Adverse effects. Adverse effects of excessive vitamin D intake, which 
enhances calcium absorption from food, include hypercalcaemia. Vitamin D 
deficiency is widespread, especially during winter, due to less sun exposure 
and a predominantly indoor lifestyle [166,693,694]. Vitamin D deficiency leads 
to impaired mineralisation of bone due to an inefficient absorption of dietary 
calcium and phosphorus. It is associated with increased serum parathyroid 
hormone (PTH) concentration. Frail older adults, people with low sun exposure 
(due to institutionalisation) and people with dark skin pigmentation are at risk 
of vitamin D deficiency [25,682]. Supplementation is recommended during 
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autumn and winter, while sun exposure is sufficient during spring and summer 
[684,695]. A daily dietary supplement of 2000 IU of vitamin D3 can help prevent 
and treat vitamin D deficiency in adults, improving health outcomes [696]. The 
tolerable upper intake level is 4000 IU (100 mcg) per day [697]. Personalised 
recommendations based on dietary patterns, lifestyle, health status, and body 
composition should be sought from a nutritionist or physician [698,699].

	● Dietary reference values and current intake. The recommended daily intake 
of vitamin D is 20 µg (equivalent to 800 IU) per day [700]. More recent Slovenian 
recommendations advise 1500–2000 IU per day throughout pregnancy and 
1000–2000 IU per day (or 14,000 IU per week) year-round for adults over 70 years 
of age [701]. A Slovenian survey conducted on a representative sample of healthy 
Slovenians aged 18 to 74 found exceptionally low vitamin D intakes. Many did not 
even meet the threshold for exceptionally low vitamin D intake (2.5 µg per day). 
Mean daily vitamin D intake (not including dietary supplements) was 2.7, 2.9, and 
2.5 µg in adolescents, adults, and the elderly, respectively. In the autumn-winter 
period, approximately 80% of Slovenian adults had insufficient blood levels of 
vitamin D (25(OH)D <50 nmol/L), and nearly 40% of healthy adult Slovenians had 
severe vitamin D deficiency (25(OH)D <30 nmol/L [25]. The widespread deficiency 
of vitamin D is a serious issue that deserves separate consideration beyond the 
scope of this document.

3.3.4. FOLATE (VITAMIN B9)

Dietary sources and intake. Foods that are a ‘source of ’ folate include whole grains, 
legumes/pulses, nuts and seeds [165–168]. Dietary folate is sensitive to light and 
oxidation and is partly degraded by cooking. Synthetic folate (known as folic acid) is 
mainly found in dietary supplements [702].

Main functions. Folate, or vitamin B9, is an essential micronutrient soluble in 
water. It is vital for forming red blood cells, supporting healthy cell growth and 
function, and foetal development. It also has metabolic function and acts as a 
cofactor for enzymes in one-carbon metabolism, thus important for the biosynthesis 
of nucleotides (RNA and DNA). Additionally, folates are important for converting 
homocysteine into methionine. Taking folic acid dietary supplements before 
conception, alongside regular dietary intake of folate, is key in preventing neural 
tube defects such as spina bifida and anencephaly in infants [702,703]. 

Health effects
	● Beneficial effects. Adequate intake of folate protects against folate deficiency 

anaemia. Sufficient folate levels decrease the all-cause mortality rate and the 
risk of certain cancers, CVD, and neurological conditions. For pregnant women, 
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adequate status lowers the risk of neural tube defects in offspring [704].
	● Adverse effects. Low folate intake can lead to anaemia and CVD [703]. The 

deficiency is mainly caused by insufficient consumption of dark green leafy 
vegetables, cereals, nuts, and legumes [705,706]. Excessive folate intake, usually 
as a dietary supplement (folic acid), may increase the risk of prostate cancer, 
colorectal adenomatous lesions, asthma or wheezing, and depression [704]. 
Moreover, folic acid at high intakes can hide vitamin B12 deficiency symptoms, 
leading to delayed diagnosis and potential anaemia and neurological damage [707]. 

	● Dietary reference values and current intake. The recommended daily intake 
of folate for adults is 300 µg, while pregnant and lactating women should increase 
the intake to 550 µg and 450 µg, respectively [166,167]. However, studies have 
shown that most adults (58%) and older people (68%) in Slovenia do not meet this 
dietary requirement [708].

3.3.5. IRON

Dietary sources and intake. Food ‘sources of ’ iron include cereals, vegetables such 
as spinach and carrots, nuts and seeds, spices and herbs, and red meats such as beef, 
blood sausage, and salami [165–168]. Dietary iron has two main forms: haem (Fe2+; 
from animal tissues) and non-haem (Fe3+; from plants and iron-fortified foods) iron. 
Plants and iron-fortified foods contain non-haem iron only, whereas meat, seafood, 
and poultry contain both haem and non-haem iron [709,710]. Plant-based (non-haem) 
iron is not absorbed as efficiently as (haem) iron from animal-based foods [711–
714]. The absorption of non-haem iron is enhanced by vitamin-C-rich foods such 
as fruits, bell peppers, broccoli, and vinegar [715–717], while it is inhibited by milk, 
coffee (due to polyphenols in both regular and decaffeinated coffee), tea (especially 
non-herbal teas such as black and green tea, due to tannins), red wine, egg yolks, 
and cocoa, as well as phytate and polyphenols [716,718]. To optimise non-haem iron 
absorption, it is advisable to avoid consuming these beverages and foods within one 
hour of a meal. Herbal teas, which are low in tannins, have little to no effect on iron 
absorption [513,532,714,716,717,719]. Iron absorption is homeostatically regulated, 
i.e., upregulated when iron stores are low and downregulated when iron stores are 
high. Iron is recycled in the body, and humans have no pathway to excrete surplus 
iron [709,720].

Main functions. Iron is necessary for the functioning of haemoglobin and 
myoglobin, which are responsible for transferring oxygen throughout the body. It is 
also essential for healthy connective tissue, physical growth, cellular functioning, 
neurological development, many enzymes involved in energy metabolism, the 
synthesis of certain hormones and other functions in different tissues, including 
the brain [709,721,722]
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Health effects
	● Beneficial effects. Adequate iron levels ensure efficient oxygen delivery, 

supporting overall energy levels and preventing fatigue. Sufficient iron levels are 
necessary for optimal brain health, including memory, concentration, and overall 
cognitive performance [721,722]. 

	● Adverse effects. Ensuring sufficient iron intake through dietary sources 
or supplementation is crucial for maintaining overall health and well-being. 
Both iron deficiency and iron overload can have adverse effects on health. Iron 
deficiency can cause fatigue, reduced concentration, dizziness, tinnitus, pallor, 
headache, restless leg syndrome, alopecia, dry hair or skin, koilonychia, and 
atrophic glossitis [721–723]. High-dose iron dietary supplements can cause 
mucosal erosion in the stomach and intestine, leading to nausea, abdominal pain, 
vomiting and diarrhoea. Even higher doses may lead to systemic iron overload and 
can result in gastrointestinal bleeding, shock, metabolic acidosis and acute liver 
failure [709].

	● Dietary reference values and current intake. The recommended daily intake of 
iron is 10–15 mg for adult men and 10 mg for adult women. For pregnant women 
the recommended intake is 30 mg, and for lactating women it is 20 mg [165,166]. 
Inadequate iron intake has been reported in 33% of Slovenian adults (including 
76% of women aged 18–50 years) and in 14% of older adults [33].

3.3.6. MAGNESIUM

Dietary sources and intake. Food ‘sources of ’ magnesium include cereals, legumes/
pulses, green leafy vegetables, nuts and seeds, and spices and herbs (onion, parsley, 
ginger, cinnamon, turmeric, rosemary). Generally, foods containing dietary fibre 
provide magnesium [165–168].

Main functions. Magnesium is an abundant mineral in the body and is naturally 
present in many foods. It is a cofactor of many enzymes and necessary in a large 
number of biochemical and physiological processes such as energy metabolism, 
neurological and muscular function, muscle contraction, function of cells and 
membranes, glucose transport, electrical potential in nerves and cell membranes, 
transmission of neuromuscular impulses, blood pressure regulation, normal heart 
rhythm, blood glucose control, and healthy bones [724–726].

Health effects
	● Beneficial effects. Adequate magnesium intake reduces the risk of metabolic 

syndrome and cancer mortality rates. It may be associated with a lower risk of 
T2D and stroke [726–729].

	● Adverse effects. The adverse effect of high magnesium intake is diarrhoea [730]. 
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Magnesium deficiency is uncommon due to its regulated excretion. Prolonged low 
intakes or certain health conditions can lead to magnesium deficiency, which can 
cause nausea, loss of appetite, vomiting, and weakness. Long-term deficiency may 
be associated with migraine headaches, Alzheimer’s disease, stroke, high blood 
pressure, heart disease, and T2D [724,725].

	● Dietary reference values and current intake. The recommended daily 
magnesium intake is 300–310 mg for men and 350–400 mg for women. For 
pregnant women the recommended intake is 310 mg, and for lactating women it is 
390 mg [166,167]. Data on magnesium intake in the adult Slovenian population are 
not available.

3.3.7. POTASSIUM

Dietary sources and intake. Potassium is an essential nutrient that is naturally 
present in many foods. ‘Sources of ’ potassium-rich foods include potatoes and 
other tubers, legumes/pulses, nuts and seeds, and spices and herbs (turmeric) [165–
168]. Among starchy foods, whole-wheat flour and brown rice are much higher in 
potassium than their refined counterparts, white wheat flour and white rice [165]. 

Main functions. Potassium is present in all body tissues and is required for normal 
cell function, fluid balance, and acid-base balance. It is particularly important for 
supporting bone health and healthy blood pressure [731,732].

Health effects
	● Beneficial effects. A potassium-rich diet can lower blood pressure in 

individuals with hypertension and reduce the risk of CVD, stroke and premature 
death [733,734]. Therefore, increased potassium intake can be an important 
intervention to reduce CVD events. This is especially beneficial for people with 
low potassium and high sodium intake (> 4 g per day, equivalent to > 10 g of salt 
per day) since low potassium-to-sodium intake ratios are more strongly related to 
CVD risk than either nutrient alone [732,735,736].

	● Adverse effects. There are no identified adverse effects of potassium in healthy 
individuals [737]. People with kidney dysfunction may have a risk of hyperkalemia, 
which may be lethal if untreated [732]. Insufficient potassium intake can increase 
blood pressure, kidney stone risk, bone turnover, and urinary calcium excretion. 
However, extreme potassium deficiency is rare due to its widespread presence 
in food [732]. Prolonged diarrhoea, vomiting, and use of laxatives or diuretics 
can cause potassium deficiency, leading to weakness, fatigue, constipation, and 
arrhythmias that can negatively impact the heart’s ability to pump blood [732,736]. 
Elevated potassium intake is managed through either renal excretion or cellular 
uptake and release [737]. Notably, hyperkalemia, which is elevated potassium levels 
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in the blood, can be caused by heparin, potassium-sparing diuretics, and poor 
kidney function [738,739].

	● Dietary reference values and current intake. The recommended potassium 
intake for men and women is 4000 mg daily, while lactating women should 
increase the intake to 4400 mg daily [166,167]. A recent national study conducted 
in 2022 indicated insufficient potassium intake, with the average daily intake of 
2.9 g, 3.1 g in men and 2.7 g in women [740], well below the recommended levels.

3.3.8. CALCIUM

Dietary sources and intake. Food ‘sources of ’ calcium include milk and dairy 
products (except cream), cereals (amaranth), pulses (dry soy), vegetables (cabbage), 
fruits (dry figs), and nuts and seeds (hazelnuts, almonds, flaxseed, chia seeds, and 
sesame seeds) [165–168]. Dairy products are the most common sources of calcium. 
People with lactose intolerance or following poorly designed plant-based diets may 
face difficulties getting enough calcium [67,741]. Broccoli, kale, and kiwi are other 
important plant sources of calcium, while spinach has a higher content of oxalates, 
which reduce calcium absorption [742–744].

Main functions. Calcium is the most abundant mineral in the body. Over 99% is 
stored in bones and teeth [745]. It is essential for healthy bones and teeth, muscle 
contractions, blood clotting, vasodilation, nerve transmission, and hormonal 
secretion [746].

Health effects
	● Beneficial effects. Adequate calcium intake mitigates hypertensive disorders, 

decreases blood pressure, especially in young individuals, prevents osteoporosis 
and colorectal adenomas, and reduces cholesterol levels. Furthermore, the 
offspring of mothers who maintain adequate calcium intake during pregnancy 
may also experience lower blood pressure [747]. Adequate calcium intake, together 
with regular physical activity, especially resistance training, is an important 
preventive measure for bone health [688,748–752]. Calcium sufficiency prevents 
rickets, osteomalacia and fractures [745]. Calcium intake from foods is safe, while 
calcium dietary supplements may cause constipation. Combining calcium dietary 
supplements with vitamin D supplements may increase the incidence of kidney 
stones [745]. 

	● Adverse effects. No qualified adverse effect can be identified. Excessive calcium 
intake may adversely affect mineral metabolism in combination with high vitamin 
D intake [682,745]. Inadequate calcium intake may adversely affect adult bone 
health [753]. Additionally, high dairy calcium intakes were found to be associated 
with a higher risk of prostate cancer, while dietary supplemental and non-dairy 
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calcium showed no significant association with this risk [383].
	● Dietary reference values and current intake. The recommended daily calcium 

intake for men and women is 1000 mg [166,167]. This recommendation is based on 
very short-term studies rather than fracture risk [348]. Data on calcium intake for 
adult Slovenians are not available.

3.3.9. SODIUM 

Dietary sources and intake. The dietary intake of sodium (sodium chloride (NaCl)) 
encompasses the modest quantities naturally occurring in foods, higher levels 
incorporated during kitchen and table food preparation, and even larger amounts 
added during the industrial processing of many food products. One gram of salt 
corresponds to about 0.4 g of sodium, and 1 g of sodium is equivalent to 2.5 g of salt. 
Foods ‘high in’ sodium (NaCl, dietary salt) include pickled vegetables, canned fish, 
cheese, processed meats and snacks (bakery foods, crisps, and salted nuts) [165–168].

Main functions. Sodium is a crucial mineral that helps regulate the body’s fluid 
balance, nerve function, and muscle contractions [754].

Health effects
	● Beneficial effects. Sodium enables the functioning of cells, membranes, 

muscles, and nerves [755].
	● Adverse effects. High intake of sodium increases the risk of CVD and stroke by 

elevating blood pressure. The risk of elevated blood pressure due to high sodium 
intake increases with ageing [756]. It also contributes to the development of 
chronic kidney disease, gastric cancer, calcium nephrolithiasis, and osteoporosis. 
Sodium intake is associated with mortality [754]. Acute toxicity with fatal 
outcomes has been reported with single doses of about 7 g. Lower amounts may 
be detrimental for subjects with heart failure, renal failure or decompensated 
liver cirrhosis [755]. Limiting sodium intake by avoiding processed foods, foods 
in restaurants, and non-iodised salt is essential for maintaining a healthy lifestyle 
[756–760]. Sodium deficiency due to low dietary intake is rare due to added salt in a 
wide range of commonly used food products.

	●
	● Dietary reference values and current intake. The recommended sodium intake 

for men and women is 1500 mg per day [166,167]. The WHO, SR/MA and National 
Institute of Public Health of Slovenia recommend that adults consume less than 
2000 mg of sodium daily, equivalent to less than 5 g of salt per day [759,761,762]. 
However, studies have shown that salt consumption in Slovenia significantly 
exceeds these recommendations. A 2010 study reported an average daily salt 
intake of 11.3 g among Slovenian adults, 13.0 g in men and 9.9 g in women [763], 
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which is more than double the WHO allowance of daily salt intake [759,761]. A 
more recent national study conducted in 2022 showed some improvement, with 
the average daily salt intake decreasing to 10.3 g, 11.7 g in men and 8.7 g in women 
[740], but remaining more than twice the WHO recommended limit [759,761].

3.3.10. ZINC

Dietary sources and intake. Foods that are a ‘source of ’ zinc include meat (red, white 
and processed), fish and seafood, dairy (cheese), eggs, whole grains, legumes/pulses, 
nuts and seeds, spices and herbs (onion, parsley and ginger) [165–168]. Phytate and 
calcium negatively impact the amount of absorbable zinc. Zinc intake can reduce the 
absorption of copper, iron, and calcium. The bioavailability of zinc from plant foods 
is lower than that from animal foods due to phytate content [764]. Zinc absorption 
is enhanced by vitamin-C-rich foods such as fruits, bell peppers, broccoli, and 
vinegar [165,166,765]. Adding garlic and onion to whole grains or legumes/pulses 
can increase zinc bioavailability. Proper preparation methods (soaking, fermenting, 
and sprouting of pulses and grains) can also increase zinc bioavailability from plant-
based foods [220,766,767]. Reducing phytate content can improve mineral status. 
However, phytates also have beneficial effects, such as preventing cancer, CVDs, 
diabetes mellitus, and kidney stones [221]. 

Main functions. Zinc is an essential element as a stable divalent cation (Zn2+). It 
has a wide range of vital physiological functions and is present in every cell of the 
body. It has a structural and catalytic role in each of the seven classes of enzymes. It 
is involved in synthesising, metabolising, and turnover of proteins, carbohydrates, 
lipids, nucleic acids, and some vitamins [768]. Zinc acts as a cofactor for key enzymes 
that reduce oxidative stress. Strong homeostatic mechanisms keep the zinc content 
of tissues and fluids constant over a wide range of intakes through changes in 
excretion and absorption [768]. Zinc also supports healthy growth and development 
during pregnancy, infancy, childhood, and adolescence and is involved in the sense 
of taste [764].

Health effects
	● Beneficial effects. Adequate zinc intake has many health benefits, such 

as reducing cancer risk, depression, and T2D. It can improve sperm quality, 
concentration, and pregnancy rate. Zinc can lower the chances of diarrhoea 
and pneumonia. It has antiviral, antioxidant, and anti-inflammatory properties 
that improve respiratory tract infections, including COVID-19. Additionally, it 
positively affects bone formation, blood lipids, and IGF-1 metabolism [764].

	● Adverse effects. Zinc is not toxic, even in high doses, though it may induce 
vomiting. Excess zinc in the diet is not stored in the body, and no known 
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disorder is associated with zinc accumulation. Severe zinc deficiency increases 
susceptibility to infections, poor growth, poor wound healing, hair loss, anorexia, 
altered taste, skin lesions, and eczema in low- and middle-income countries [768]. 

	● Dietary reference values and current intake. The recommended daily intake 
of zinc is 7–10 mg for men and 11–16 mg for women, depending on the amount of 
phytate consumed. A more plant-based diet with a higher content of chelating 
substances (such as phytic acid and tannins) increases zinc requirements. Data 
on population intake of phytate are limited; according to the EFSA, intake ranges 
from 300 to 1400 mg per day [764]. For pregnant women the recommended daily 
zinc intake is 7–13 mg, and for lactating women it is 11–14 mg [166,167]. Data on 
zinc intake in the adult Slovenian population are not available. 

3.3.11. IODINE

Dietary sources and intake. Foods that are ‘sources of ’ iodine include fish (salmon 
and tuna), seaweed (nori, awake and kelp), and processed meat (if iodised salt is 
used) [165–168].

Main functions. Iodine is an essential trace element that helps produce thyroid 
hormones, which regulate metabolism and overall health [769]. 

Health effects
	● Beneficial effects. Iodine intake is crucial for thyroid functioning, brain 

development, metabolism regulation, immune function, and reproductive health 
[770]. 

	● Adverse effects. Inadequate (insufficient or excessive) iodine intake is 
associated with thyroid dysfunction and disease [771]. Meeting the recommended 
iodine intake can be challenging for adults without exceeding the daily salt intake 
limit [763,772], with excessive salt intake yielding high blood pressure, CVD, and 
premature death [773–775]. Including seaweed varieties such as nori and kelp 
in the diet may be beneficial. However, overeating kombu seaweed can lead to 
excessive iodine intake [776,777]. In contrast, excessive intakes (in populations 
with excessive seaweed use) can also cause hyperthyroidism, autoimmune thyroid 
disease, and thyroid cancer [770,771]. Adults should not consume more than 600 
µg of iodine per day [778].

	● Dietary reference values and current intake. The recommended daily intake of 
iodine is 180–200 µg for men and women. For pregnant women the recommended 
intake is 230 µg per day, and for lactating women it is 260 µg per day [166,167]. 
Iodine deficiency is a significant global concern affecting all people [779,780]. A SR 
of 11 studies found that no dietary group had an adequate median urinary iodine 
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concentration. People following a plant-based diet had the lowest iodine intake 
[781]. Data on iodine intake in the adult Slovenian population are not available.

3.3.12. SELENIUM

Dietary sources and intake. Foods that are ‘sources of ’ selenium include nuts and 
seeds (Brazil nuts, flaxseed, and sesame seeds), dairy (cheese), processed meat (blood 
sausage), and spices and herbs (garlic and ginger) [165–168] with Brazil nuts being 
the richest sources [782,783]. One Brazil nut a day can provide the recommended 
daily selenium intake [166,167,784]. Quantifying and identifying selenium in foods 
is complex, and its content varies widely. As a result, food composition tables are 
often inaccurate, leading to imprecise estimates of selenium intake [785].

Main functions. Selenium is an essential mineral with various bodily functions, 
such as cognitive improvement, antioxidant protection, and thyroid hormone 
metabolism [786,787].

Health effects
	● Beneficial effects. Selenium intake can lower the risk of CVD and some cancers 

in populations with low selenium status [788]. Extra selenium dietary supplements 
are not recommended if an individual’s selenium-deficient status has been 
corrected [789].

	● Adverse effects. Overconsumption of selenium can cause adverse effects such as 
fatigue, nausea, skin lesions, and, in rare cases, fatal health events [783].

	● Dietary reference values and current intake. The recommended selenium 
intake for men and women is 60 and 70 mg daily [166,167]. Studies in Europe show 
that selenium intake is often below optimal levels [790].
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Appendix A. Shaping a 
Healthier Future
A.1. The Role of SNG2025 in Health Promotion

Adhering to SNG2025 is essential for maintaining high dietary quality, preventing 
NCDs, and promoting overall health. Conversely, the principle of eating in 
moderation is widely endorsed as a practical approach for maintaining weight, 
preventing weight gain, and enhancing health. However, general recommendations 
such as ‘eat everything in moderation’, ‘diversify your diet’, ‘anyone can lose weight 
with sufficient willpower’, or ‘eat less, exercise more’ frequently do not result in 
improved dietary quality or long-term health benefits. Such broad advice often lacks 
the specificity required to achieve sustained dietary improvements and favourable 
health outcomes [791–795]. Therefore, it is critical to implement comprehensive 
dietary guidance that addresses key lifestyle factors for overall well-being. Prioritising 
preventive strategies through dietary education is essential. Additionally, to combat 
preventable NCDs effectively, it is necessary to make healthy foods affordable and 
available. These diseases are increasingly prevalent, reaching epidemic proportions 
and imposing significant economic burdens [44]. Ultimately, this leads to both a 
diminished quality of life and inefficient allocation of public resources [796–798].

To influence public health positively, health workers and dietitians require enhanced 
education in nutrition [799–808]. With unhealthy eating habits recognised globally 
as the leading cause of NCDs [760,809,810], it is essential to include healthy eating 
guidelines as a standard component of modern medical practice. Considering this, 
nutrition can no longer be ignored. As unhealthy dietary practices are the primary 
cause of NCDs, it is imperative to emphasise the significance of maintaining a 
nutritious diet. Also, medical practitioners must regularly and appropriately advise 
their patients on healthy eating [803,804,808,811–813]. Therefore, there is a need to 
redefine the food and healthcare system from disease care to healthcare, to promote 
education on healthy eating habits, and to use new food-based dietary guidance as 
a starting point.

Until recently, health and environmental goals have not been aligned properly 
either with national or global goals [814]. In this regard, the planetary diet promotes 
both, health and sustainability. It aims to tackle the three challenges facing the food 
system: feeding a growing world population, improving public health, and reducing 
the environmental impact of our food choices. This diet emphasises the need for 
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a balanced, affordable, and nutritious diet that meets dietary requirements while 
respecting the planet’s limits [6]. Many studies support obtaining adequate nutrition 
in all stages of life through well-designed plant-based diets without animal-source 
foods [815,816]. However, the planetary diet allows some animal-source foods, 
making it simple to accommodate various dietary requirements [6,662]. Careful 
planning is necessary to meet dietary recommendations for all dietary patterns 
[67,817,818]. Studies on the omnivorous diet highlighted nutritional gaps that the 
planetary diet can solve. By incorporating more vegetables and fruits, the diet 
promotes the adequate intake of fibre, ALA, vitamins D and E, folate, calcium, 
and magnesium. It also encourages a lower intake of meat and processed meat, 
free sugars, unhealthy saturated and trans fats, and added salt [6], nowadays often 
consumed excessively [24,67,817].

The dynamic nature of nutrition science continually reshapes our FBDG, necessitating 
collaboration among stakeholders (policymakers, farmers, consumers, educators, 
and the media) to develop and implement a strategic plan for health promotion. This 
plan should articulate clear objectives and the means to achieve them. Society-wide 
structural changes, influenced by politicians, professionals, business leaders, and 
the media, are essential to modify the food environment effectively. A collaborative 
framework is crucial for creating recommendations that educate and motivate, 
fostering a sustainable shift towards healthier lifestyles. To enhance public health, 
it is imperative to implement measures such as targeted subsidies, health-oriented 
tax policies, insurance adjustments for unhealthy lifestyle repercussions, and 
reduced marketing pressures from unhealthy food industries. These interventions 
are necessary to counteract the trend towards detrimental dietary habits and to 
build a healthier, economically stable, and environmentally sustainable society 
[27]. The planetary diet promotes human health and environmental sustainability. 
It offers flexibility in dietary composition, allowing people to tailor their food 
choices according to personal preferences, reducing unhealthy dietary habits and 
minimising ecological impact [819]. The state should ensure that nutritionally 
essential foods are broadly available for all [662].

Meal planning is linked with a healthier diet and better weight management [820]. 
For effective meal planning, it is helpful to plan shopping, organise time for cooking 
meals from basic whole foods, and prepare parts of meals in advance. This can 
make mealtime more convenient and enjoyable while freeing time for other pursuits. 
When dining out, meals primarily consisting of whole, unprocessed foods should be 
chosen. When planning main meals, a planetary health plate should be composed of 
approximately half vegetables and fruits by volume. The other half, based on calorie 
contribution, should primarily consist of whole grains, plant-based protein sources, 
unsaturated plant oils, and, if desired, modest amounts of animal protein. This 
approach ensures an adequate intake of essential nutrients and promotes overall 
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health and well-being [821]. The easiest way to follow meal planning is to implement 
delicious meals for breakfast, lunch, dinner, and snacks. Individual meals should 
be tailored, based on dietary preferences, available ingredients, time constraints, 
health status, nutritional needs, and personal goals. This customisation ensures 
that each meal aligns with specific dietary requirements and objectives. When 
it comes to reading food labels, it is best to disregard marketing buzzwords such 
as ‘excellent source of ’, ‘free from’, and ‘natural’. Focus on the list of ingredients. 
Choose foods that contain recognisable ingredients, have few total ingredients, and 
do not include artificial colours, flavourings, preservatives, stabilisers, thickeners, 
sweeteners, sugars, and/or unfamiliar names [822]. However, the most optimal is to 
prepare meals from whole foods.

Learning to cook can contribute to better health. Developing cooking skills 
empowers individuals to take greater responsibility for their diet and overall well-
being. For lasting impact, cooking should be promoted as an enjoyable activity, with 
an emphasis on preparing tasty, convenient and healthy meals. Frequent cooking 
at home may require more effort, energy, and cleaning, but it is associated with 
improved diet quality, health, and longevity [823–825]. There are various methods 
of preparing food. Healthy options include moist-heat techniques such as poaching, 
simmering, boiling, or steaming. Other beneficial methods include braising, 
stewing, and pressure cooking, while no-heat techniques such as curing, culturing, 
fermenting, acidifying, sprouting, soaking, high-speed blending, pureeing, vacuum 
sealing, juicing (in rare cases only), and dehydrating may be used. It is essential 
to consider dry heat cooking methods such as air drying/dehydrating, sweating, 
searing, stir-frying, griddle cooking, baking, roasting, grilling, broiling, and 
sautéing, but minimise air and deep frying [327,826,827]. When utilising these 
methods, it is essential to ensure the food is cooked to the appropriate temperature 
to guarantee its safety [828,829]. Some recommended methods also effectively 
reduce the alpha-oligosaccharides and other anti-nutritional factors, or can save 
preparation time, especially in the case of legumes [220]. In addition, boiling, 
pressure cooking, steaming, and roasting all cause the loss of iodine [776]. Avoiding 
excessive iodine loss by adjusting cooking methods is recommended [776,777]. For 
example, adding salt at the end of the cooking process can help minimise iodine 
loss. When cooking plant foods, some methods may reduce their nutritional value. 
Prolonged boiling and high-temperature cooking are particularly detrimental. In 
contrast, steaming and microwave cooking help retain nutrients, especially those 
that are water-soluble. Using cooking liquids in dishes can save some nutrients that 
usually disappear [827].
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A.2. Dietary Patterns

The SNG2025 promote the consumption of whole foods, with higher intake of plant-
based foods over animal-based ones. Some individuals may not consume certain 
food groups despite their nutritional importance and potential health benefits. 
Therefore, the present guidelines  encourage a dietary pattern with the best possible 
approximation of the planetary diet, ensuring nutritional sufficiency and optimal 
health. 

For predicting disease risk, it is more important to consider overall dietary patterns 
than just individual foods or nutrients [830]. Implementing the recommended 
planetary diet will aid in increasing the intake of fibre folate and potassium, which 
are frequently deficient in the Western diet. Consuming more whole foods also 
means consuming less processed foods and hidden salt. Using iodised salt can 
improve iodine intake. While the planetary diet may not be perfect, it addresses 
many current nutritional gaps and considers cultural eating habits [6,67].

Sections A.2.1. to A.2.4. present background information on various dietary 
patterns that have one important thing in common: a well-balanced diet should 
predominantly consist of unprocessed or minimally processed foods.

A.2.1. MEDITERRANEAN DIET

Among the various commonly promoted dietary patterns labelled as ‘healthy’, 
the Mediterranean diet appears to be one of the most suitable for broad 
implementation. The diet emphasises the consumption of large amounts of fruits, 
vegetables, whole grains, nuts, and olive oil, while also including fish, chicken, and a 
little low-fat dairy or red meat [68,831]. The food in this diet contains antioxidants, 
healthy fats, and fibre that can help lower inflammation and improve plasma 
cholesterol levels [68]. In addition, the Mediterranean diet is not limited to a dietary 
pattern in the strict sense but also encompasses sociability and regular physical 
activity, which together contribute to a healthy lifestyle. Additionally, a national 
analysis in the US indicated that reducing the consumption of red and processed 
meat by substituting these with other protein sources such as poultry, seafood, eggs, 
and plant proteins, may lead to financial savings for households, particularly those 
with low incomes [832].

Mediterranean diet adherence has been consistently associated with a reduced risk 
of CVD, improved metabolic outcomes, age-related cognitive disorders, and lower 
overall mortality in diverse populations [833–836]. Adding more plant-based options 
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and whole foods can further improve the health benefits of the Mediterranean diet 
and potentially reduce GHG emissions [68–70,837–843]. Adopting a Mediterranean 
lifestyle can be healthy for many individuals, even if they are not from the 
Mediterranean region [837,844]. For some individuals, the cost and availability 
of Mediterranean foods may pose a challenge, making it difficult to adhere to the 
diet and reap its benefits. However, there are many other affordable, healthy and 
sustainable plant-based foods that are more traditional to Slovenia. These include 
potatoes, buckwheat, beans, cabbage, oats, turnips, garlic, onions, apples, pears, 
and fermented foods such as sauerkraut and pickled turnip.

A.2.2. DASH DIET  

The DASH diet focuses on and targets the general improvement of cardiovascular 
health [73]. As with the Mediterranean diet, the DASH diet primarily comprises 
fruits, vegetables, whole grains, low-fat dairy products, lean meats, and fish. It 
was designed to be low in SFA and cholesterol, with moderate protein content, and 
high in minerals and fibre. An important emphasis of DASH is on foods rich in 
potassium and magnesium [73]. A diet prepared according to this pattern is tasty, 
flexible enough, and relatively simple to implement consistently [72].

The primary goal of the DASH diet is to prevent or control high blood pressure [72]. 
A landmark study conducted by Sacks and Kass in 1988 [845] showed that people 
on a plant-based diet have lower blood pressure than those who consume animal 
products. However, later on, the ‘final’ DASH diet was designed to have enough 
benefits of a plant-based diet to lower blood pressure while still containing enough 
animal products to make it acceptable and palatable to omnivorous individuals with 
high blood pressure [72]. The standard DASH diet recommends (allows) up to 2.3 g 
of sodium per day, and the version with an even greater restriction – up to 1.5 g per 
day – provides for an even more significant reduction in blood pressure [846,847]. 
Although DASH was originally a dietary pattern tailored explicitly to people with 
arterial hypertension, it has  been shown  to provide a broader range of health 
benefits. Research has shown that eating according to DASH principles in adults 
reduces mortality from all causes and causes related to CVDs. In observational 
studies, the DASH dietary pattern was also associated with a lower incidence of 
diabetes and heart failure [73,848]. Additionally, the DASH diet may improve the 
lipid profile in individuals with overweight or obesity by lowering total cholesterol, 
LDL cholesterol, and VLDL cholesterol levels. However, it does not significantly 
impact HDL lipoprotein cholesterol or triglyceride levels [849].

It is worth noting that two recent randomised trials compared the DASH diet. One 
compared it with the Mediterranean diet in adults with high normal blood pressure, 
while the other compared it with a WFPB diet in individuals with insulin-treated 
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T2D. The first of the cited studies found that the Mediterranean diet was superior in 
lowering office systolic blood pressure. However, both diets reduced blood pressure 
to an extent higher than salt restriction alone [850]. The study that compared the 
DASH diet with the WFPB diet found that adopting either can result in significant, 
rapid changes in insulin requirements, insulin sensitivity, and related markers 
among individuals with insulin-treated T2D. Systolic and diastolic blood pressure 
did not significantly change after the DASH or WFPB diets compared to baseline; 
however, systolic blood pressure was lower after the DASH diet. More significant 
dietary changes towards a plant-based diet produced larger benefits [851]. 

Two important conclusions can be drawn from the research of the DASH diet: 
first, it helps regulate hypertension and therefore represents another dietary tool 
for hypertensive individuals, and second, consuming more dairy increases blood 
pressure among lacto-vegetarians [845]. However, recent systematic reviews indicate 
that consuming higher amounts of dairy products may be linked to a reduced risk of 
hypertension [852,853], and there is no conclusive evidence showing that replacing 
cow’s milk with plant-based drinks affects blood pressure [854]. 

A.2.3. VEGETARIAN DIETS  

A vegetarian diet excludes meat, poultry, and fish, with allowed variations that 
may include dairy and eggs, while a vegan diet does not. These diets centre around 
plant-based foods such as fruits, vegetables, legumes, whole grains, nuts, and seeds. 
Vegetarian diets are associated with a reduction in body mass and body fat and 
contribute to a lower risk of several NCDs, including obesity, CVD, hypertension, 
both type 1 and T2D, non-alcoholic liver disease, and rheumatoid arthritis. 
Additionally, these diets are associated with decreased risk of certain types of 
cancer, although the data are limited [68,75,76,89,855–867]. Additionally, the results 
of the highest-quality studies indicate a consistent protective link between meat-
free diets and depression [868].

The term ‘plant-based diet’ varies in meaning and is often used interchangeably 
with ‘vegan’ or ‘vegetarian’ diets. It is crucial to accompany the use of this term 
with a dietary description that specifies the included and excluded food groups [77]. 
Vegetarian diets are low in SFA and dietary cholesterol while high in fibre, vitamins, 
minerals, and antioxidants. However, not all plant-based foods are equally healthy. 
Unhealthy vegetarian diets, poor in specific nutrients and rich in highly processed 
and refined foods, can increase morbidity and mortality [861]. The adequate intake 
of vitamin B12, calcium, iodine, zinc, and n-3 LCP (i.e., EPA and DHA) should be 
ensured [67]. 
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A vegan diet may be the most environmentally sustainable option [95,97,869]. These 
diets are also associated with reductions in body mass and body fat [68,76,870–872]. 
A vegan diet improves aerobic performance and promotes lower body mass without 
compromising strength [600,873]. However, athletes following a vegan diet may 
need proper planning to ensure adequate intake of essential nutrients. It is critical to 
tailor a vegan diet to individual goals, training demands, and ethical considerations, 
considering personal preferences, seasonal variations, and cultural backgrounds. 
Effective planning and evaluation are vital to optimise vegan or vegetarian sports 
nutrition [67,600,874,875]. Contrary to the common belief that a vegetarian diet is 
more expensive than an omnivorous diet, studies from the US and Europe indicate 
the opposite [134–138].

A.2.4. LOW-CARBOHYDRATE, HIGH-FAT DIETS

Adopting an LCHF or ketogenic diet involves significantly reducing carbohydrate 
intake (LCHF) or almost eliminating it (ketogenic) while increasing fat and moderate 
protein intake. The primary objective of the ketogenic diet is to induce ketosis, by 
which fats become the main energy source instead of carbohydrates [80,81]. The 
ketogenic diet may be beneficial for overweight or obese adults, with or without 
T2D, leading to rapid weight loss, muscle loss, improved blood sugar control, 
reduced seizure frequency in those with drug-resistant epilepsy, and enhanced 
cardiometabolic health, including lower triglyceride and HbA1c levels and higher 
HDL cholesterol levels [876–881]. However, both LCHF and the ketogenic diet 
have been linked to significant increases in LDL cholesterol and mortality risks 
[882–885]. The ketogenic diet significantly affects the adaptive immune system, 
enhancing specific pathways and cell types, whereas a vegan diet primarily boosts 
the innate immune system, particularly in antiviral immunity pathways [886].

Several studies have revealed multiple adverse effects associated with the ketogenic 
diet, ranging from the mild ‘keto flu’, characterised by fatigue, weakness, and 
gastrointestinal disturbances, to severe complications such as cardiac arrhythmias 
due to selenium deficiency [887]. The restrictive nature of these diets makes 
long-term adherence difficult, potentially leading to nutrient deficiencies and 
difficulties with meeting daily fibre, vitamin, and mineral requirements [888]. For 
many individuals, the risks of ketogenic diets may exceed the benefits due to its 
temporary improvements, adverse dietary impacts, and insufficient data on long-
term safety [81,889–892]. Although popular for managing obesity, T2D, and other 
NCDs, the evidence supporting the effectiveness of the ketogenic diet is limited, 
and the potential risks are significant [81,887]. Modifying the diet to include plant-
based sources of LCHF and ketogenic plans with higher unsaturated fat intake 
might mitigate some of the concerns with animal-based versions of the LCHF and 
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ketogenic diet [884,893–896]. Additionally, the diet has negative implications for 
muscle mass in strength training [897], motor skills in sports like cross-fit [891], and 
bone health and performance in endurance sports [898,899]. Despite its potential 
for body fat loss, the ketogenic diet is less effective than a conventional ‘high’ 
carbohydrate omnivorous diet [82] or a low-fat, whole-food vegan diet [883,900]. 
Therefore, consulting a healthcare professional or registered dietitian is crucial 
before starting a classic LCHF or ketogenic diet to ensure it aligns with individual 
expected health goals and risk acceptance [80,887]. 

A.2.5. ABO BLOOD-TYPE DIET

Dr. J. D’Adamo proposed a diet based on blood type. According to his theory, each 
blood type has specific antigens that influence food choices, impacting digestion, 
the immune system, and overall health [901]. However, individual differences 
are significant in how our bodies respond to different diets and lifestyle choices 
regardless of blood type group [902,903]. Despite the observation that people with 
different blood types may have varying levels of cardiovascular risk, research has 
not supported that diets based on the ABO blood group improve health or reduce 
disease risk. Studies have shown no effects on body mass, body fat, or cardiovascular 
health for individuals following these blood type-specific diets compared to control 
diets [83–85].

A.3. Nutritional and Environmental Benefits of 
Organic Foods 

Ensuring food safety, nutritional quality and security are fundamental issues for the 
immediate future. Industrialised production methods have clearly demonstrated 
serious limitations, including widespread contamination of the food chain and 
water due to persistent pesticide residues and reduced nutrient and flavour profiles 
resulting from inexpensive, intensive food production and processing [904]. When 
evaluating organic or non-organic (conventional) foods, the question arises whether 
organic foods overall offer greater nutritional value, safety and health benefits. 
One of the most important reasons for the increasing demand for organic foods is 
their perceived health benefits [905–909]. However, the long-term health benefits of 
consuming organic food remain to be established. Consumption of organic food is 
associated with healthier eating practices and lower levels of overweight and obesity, 
which may influence the results of observational studies. Therefore, the methodology 
of studies on health benefits in people consuming organic or conventional foods 
should eliminate lifestyle factors that, in parallel with the agricultural origin of the 
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food, affect people’s health (mainly physical activity, type and composition of daily 
diet and overweight/obesity). 

For the most part, the literature often does not show that organic plant foods show 
a significant nutritional advantage over conventional counterparts in terms of 
protein, fibre, carbohydrates or fats, including packaged and processed varieties 
[278,910]. However, data on carbohydrate, protein, and vitamin level comparisons are 
insufficiently documented [904]. Furthermore, when comparing staple plant foods 
such as maize, wheat, rice, and potatoes with fast food compositions high in meat, 
refined carbohydrates, and fats, the nutritional differences between conventionally 
and organically grown crops appear relatively small [911]. It is important to emphasise 
that the essential nutrients inherent in foods of plant and animal origin remain 
constant despite changes in production systems [912]. However, selected studies 
show that organic foods of plant origin contain more dry matter and minerals such as 
iron and magnesium [904,913]. According to an extensive and thorough analysis by 
Hunter et al. 2011, based on 33 independent screening studies and 908 comparisons 
of micronutrients, significantly more minerals (5.7% more) and all micronutrients 
including vitamins (5.5% more) were found in organic plant foods compared to 
conventional foods. The differences mainly concern sodium, copper, boron, zinc and 
phosphorus, and of the vitamins, β-carotene and vitamin C. Significant differences 
in the described respect were shown for legumes and vegetables and all plant raw 
materials combined [913]. The largest MA to date based on 343 carefully selected 
publications showed that there are significantly more reducing sugars as well as 
total carbohydrates in organic raw materials compared to conventional ones [910]. 
More recent studies also generally confirm this and showed significantly more 
total sugars and reducing sugars in organically fertilised onions compared to those 
fertilised conventionally [914]. Also, Reche et al. (2019) showed higher sugar content 
(sucrose, glucose, and fructose) in organic jujube fruit than in conventional fruit 
[915]. Also, a recent review paper indicates that the majority (although not 100%) 
of studies from different countries prove a higher sugar content in organically 
grown fruit [916]. Furthermore, studies have shown that organic vegetables contain 
higher amounts of certain sugars, bioactive compounds, and antioxidants than 
their conventionally cultivated crops [904,917]. Very importantly, organically grown 
fruits, vegetables, and cereals contain significantly more polyphenolic compounds 
than their conventionally grown counterparts [904,910].

So far, the most comprehensive is the previously mentioned meta-analysis by 
Baranski et al. (2014), who showed from 19% more for phenolic acids through 50% 
for flavonols and anthocyanins to up to 69% more for flavanones in plant materials 
from organic production than conventional production [910]. Polyphenols protect 
us from many diseases as they increase our immunity; they also have anti-bacterial 
and anti-cancer effects and inhibit the ageing process [918].
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Studies have also proven that there is significantly less cadmium in organic raw 
materials than in conventionally produced raw materials [910]. This is due to the lower 
cadmium content in manure used in organic farming than in phosphate fertilisers 
used in conventional farming. In addition, the better structure of organically farmed 
soils inhibits the uptake of cadmium by plants. Cadmium is a heavy metal that causes 
kidney and bone disease and cancer with long-term exposure. The aforementioned 
MA [908,910] covering fruit, vegetables and processed foods of plant origin showed 
that pesticide residues were four times more frequent in conventional crops than 
in organic ones, with the largest differences detected for fruit, slightly smaller for 
vegetables and the smallest for cereals. EFSA (2018) [919] were very similar to those 
of 2014 [908,910]. Pesticide residues were found in organic raw materials at a level of 
6.5% of the samples tested, compared to 44.5% of the samples tested in conventional 
raw materials. The difference was thus seven times, which is higher than what was 
found a few years earlier. Further results are shown in the 2023 EFSA report [920]. 
The 2021 data continue to show that organic food shows lower pesticide exceedance 
and quantification rates compared to non-organic counterparts. Of the 6,530 organic 
samples tested, 17% showed measurable pesticide residues, compared to 44% for 
conventional samples. Thus, an unfavourable trend for organic samples can be seen, 
as residue levels in organic samples increased by about 2.5 times compared to 2017. 
In organic samples, 2% exceeded the corresponding MRLs, and in conventional 
samples, 4% [920]. Pesticide concentrations in whole-grain and wholemeal products 
are higher than in polished grains, such as white-flour products, because the outer 
bran layers of grains have a higher pesticide load than the endosperm [921]. Fruit 
and vegetables are the main sources of dietary pesticide exposure. Switching to an 
organic diet can help reduce levels of glyphosate and aminomethylphosphonic acid 
in the body, which are considered to be potentially carcinogenic [922,923]. In general, 
organic produce tends to contain fewer pesticide residues than its conventionally 
grown counterparts, reducing exposure to pesticides [904,911,924].

This is very important because, according to many studies, pesticides have negative 
effects on human health, reducing the function of selected systems and organs and, 
in the case of excessive accumulation and lack of appropriate treatment, leading to 
death [915]. Chronic exposure to pesticides and their accumulation can lead to a 
number of dysfunctions in the body, causing memory and concentration disorders, 
confusion, depressive states, irritability, disorientation or increased reaction time. 
According to studies, dietary exposure to pesticides can, among other things, 
disrupt the endocrine system and affect inflammation, oxidative stress and lipid 
metabolism [925–929]. For adults, the link between pesticide exposure and the 
development of a dangerous cancer of the lymphatic system, namely non-Hodgkin’s 
lymphoma, is best proven [930].
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For years, there has been controversy over the occurrence of mycotoxins in organic 
foods. There is a widespread opinion among scientists that organic raw materials 
are more vulnerable because the use of fungicides that kill mould fungi in crops is 
prohibited.  There is a view that organic crops remain susceptible to contamination 
by fungi that can produce aflatoxins and fumonisins, which are associated with 
liver and oesophageal cancer [922,923,931]. However, a recent systematic literature 
review and MA of the data indicate otherwise [932]. The results of an analysis 
based on long-term data in organic and conventional cereal grains/products showed 
significantly higher contents of the Fusarium mycotoxins DON (deoxynivalenol), 
ZEA (zearalenone) and HT-2/T-2 (trichothecenes)-in conventional than in organic 
products. The same is true for aflatoxins, which are the mould mycotoxins produced 
by Aspergillus and Penicillium.  In contrast, the opposite results were obtained for 
OTA, or ochratoxins, in addition to enniatins and bowercins – which are significantly 
more abundant in organic than conventional products. Overall, the authors suggest 
that contamination levels are similar in organic and conventional cereals. Besides, 
Fusarium mycotoxin contamination decreased between the 1990s and 2020. Finally, 
the authors conclude that keeping ochratoxin (OTA) concentrations below the 
maximum contamination levels (3.0 μm/kg) set by the EU remains a major challenge.

When writing about the quality of organic food, it is impossible to ignore the issue 
of nitrites and nitrates, which, according to a MA, are 87% lower in organic crops 
for nitrites and 30% lower for nitrates, compared with conventional crops [910]. The 
reason for this is the different way in which the crops are fertilised – in the organic 
system, no readily available mineral fertilisers are used, the excess of which the 
plants convert into nitrates and nitrites. These compounds, taken in for a long time 
and in higher concentrations with food and drinking water, cause the formation 
of carcinogenic nitrosamines, which are linked to gastrointestinal cancers and 
leukaemia in adults [933]. These problems mostly affect middle-aged and elderly 
people.

Animal raw materials from organic production, compared to conventional raw 
materials, contain significantly more health-beneficial unsaturated fatty acids of 
the n-3 group [924,934]. This applies to meat, milk, eggs and derived products. 
This is due to the fact that animals in an organic system are fed differently – they 
spend much more time in open meadows and pastures. The consumption of large 
quantities of fresh plants – grasses and forbs – ensures that the unsaturated fatty 
acids, which largely contain CLA, are intensively synthesised in the rumen of the 
cow. There are no synthetic additives in their feed, and the proportion of cereals and 
concentrate feeds is lower. Unsaturated fatty acids, especially CLA (rumenic acid), 
of which there is on average 50% more in organic milk than conventional milk, are 
of health-promoting importance – with anti-atherosclerotic, anti-allergic, and anti-
carcinogenic effects [924,934,935]. 
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There are fewer antibiotic residues in organic animal raw materials compared to 
conventional raw materials. This is due to the fact that organic farmers very rarely 
use antibiotics, as the withdrawal period is twice as long as in conventional farming. 
This means that products cannot be sold for a long time, and this generates losses 
for the producer. Therefore, in addition to ethical motives, organic producers avoid 
using antibiotics in their animals.  The administration of antibiotics to animals in 
feed or drinking water, which is widely used in industrial farming, is considered to be 
the main reason for the development of antibiotic resistance. Overuse of antibiotics 
in veterinary medicine is well correlated with an increasing number of resistant 
bacterial isolates and rising levels of antibiotic residues in food [936]. In 2019 it 
was reported that approximately 5 million people died worldwide from infections 
associated with multiresistant strains, including 1.27 million from infections caused 
by bacteria resistant to available antibiotics [937,938]. Organic animal husbandry 
creates greater safety for the consumer in this respect.

It is worth mentioning that organic processing aims to preserve as much as possible 
of the nutritional value of the products obtained, which is why, in accordance with 
current legal regulations, no synthetic food additives are used, but only 82 natural 
substances used to improve the appearance, taste and shelf life of the products. In 
comparison, more than 600 different synthetic additives are used in conventional 
processing, many of which have a negative impact on consumer health. The most 
glaring example is the azo dyes – yellow, orange, red dyes, used to colour confectionery 
products (jellies, sweets, jelly beans). Excessive amounts of these dyes in children’s 
diets result in motor hyperactivity, which has been scientifically proven [939,940]. 
Taking all the above facts into account, it can be concluded that organic food may 
offer greater consumer safety and higher nutritional value than conventional food, 
as it contains fewer contaminants and more beneficial nutrients.

Organic farming practices appear to promote optimal health and reduce the risk of 
chronic diseases in adults. Scientific evidence supports the effect of organic food 
consumption on lower rates of obesity in childhood and adulthood [941]. Metabolic 
syndrome has also been shown to be significantly less frequent in regular consumers 
of organic food compared to consumers of conventional food [942]. Another French 
study showed that, compared to conventional consumers, regular consumers 
of organic food had a lower risk of T2D, hypertension, and CVD. However, this 
relationship was only significant for men [943]. In contrast, in California, US, it 
was shown that patients following an organic diet or intermittent fasting had a 
significantly lower prevalence of erectile dysfunction [944]. Also important in 
the context of reproduction is a Norwegian study, which found that women who 
consume a lot of organic vegetables during pregnancy are less likely to suffer from 
severe pre-eclampsia than women who consume mainly conventional vegetables 
[945].
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Finally, 3 large cohort studies have shown that regular consumption of organic food 
reduces cancer risk. A UK study [946] involving 623,080 middle-aged British women 
showed that regular consumption of organic food reduced the incidence of non-
Hodgkin’s lymphoma by 21%, while it had no effect on other cancers. In France, 
on the other hand [947], a study of 68,946 people found that cancer risk was 25% 
lower for regular organic food consumers compared to conventional consumers. For 
postmenopausal breast cancer, the reduction was 34%, for non-Hodgkin’s lymphoma 
as much as 86% for non-Hodgkin’s lymphoma and 76% for all lymphomas combined. 
In Denmark, 44,872 women and men aged 50–65 years who answered questions on 
organic food consumption were included [948]. The results showed no association 
between frequency of organic food consumption and overall cancer incidence, 
while a lower incidence of gastric cancer and a higher incidence of non-Hodgkin’s 
lymphoma were shown. The latter result is inconsistent with previous studies, but 
the authors did not specify its possible causes. This confirms the need for further 
similar studies in different countries in Europe and around the world, so that more 
insight can be gained into this important issue.

While as described, the consumption of organic food may be associated with positive 
health and environmental effects, the adoption of a diet based on organic food 
should be combined with a shift toward plant-based eating patterns to optimise both 
planetary and human health [949]. Organic plant-based foods produced in Slovenia, 
with no or minimal processing, are preferred. It is important to note that this does 
not need to be an all-or-nothing approach; even partial steps in this direction can 
have a significant impact.

A.4. Time Restricted Eating, Water-Only Fasting 
and Fasting-Mimicking Diet

Time-restricted eating (TRE) limits the daily eating window to 8–12 hours with 
fasting during the remaining hours [857]. It does not require changes in food quality 
or quantity [858] and is recognised for potential benefits in weight management 
and metabolic health. Despite its simplicity, TRE requires lifestyle adjustments 
to maintain a consistent eating schedule, which can be challenging due to social 
events and psychological factors [859,860]. Adherence to TRE in clinical trials 
ranges from 47% to 95% [859]. Weight loss through TRE is often due to reduced 
energy intake rather than meal timing alone, emphasising the importance of regular 
physical activity and balanced diets to prevent muscle loss and an increased appetite 
[861–865]. Early TRE, particularly approaches that include breakfast, may be more 
effective for weight management, including muscle mass preservation [866–868]. 
Although TRE can reduce the risk of NCDs such as obesity and CVDs, its long-
term sustainability compared to traditional calorie restriction remains in question 
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[869–873]. The success of TRE is influenced by various factors, including physical 
activity, dietary intake, and individual health conditions [874]. Ongoing research is 
necessary to determine its long-term benefits for individuals with healthy BMI and 
those already adhering to healthy eating patterns [875].

Medically supervised water-only fasting and fasting-mimicking diets (FMD) are 
gaining attention for their health benefits, including weight loss and metabolic 
improvements [950–952]. FMD mimics fasting effects with low in protein and 
calories [527]. Water-only fasting induces ketosis within 24–48 hours, utilising 
fat for energy while preserving muscle mass, which supports metabolic health 
and may enhance specific cancer therapies [844,953–959]. However, water-only 
fasting should be done under medical supervision due to potential risks  including 
metabolic acidosis, headaches, insomnia, and hunger [877]. FMD, when monitored 
by professionals, is generally safer, and associated with fewer side effects, such as 
muscle mass loss [752,876,884]. Both fasting strategies show promise for improving 
cardiometabolic health and promoting healthy ageing, but medical supervision is 
essential, especially for prolonged fasting periods. Future research should focus on 
understanding the mechanisms behind these benefits and establishing guidelines 
for safe and effective fasting interventions [960].

A.5. Dietary Supplements: A Targeted Role within 
SNG2025 Approach

As emphasised in the Planetary Health Diet and other FBDGs, a nutritionally 
adequate diet based on whole, minimally processed foods is the foundation of optimal 
health. While dietary supplements cannot replace a balanced and varied diet, they 
may play a targeted role in situations where nutritional needs cannot be fully met 
through food alone. The need for dietary supplements should ideally be evaluated 
individually, considering factors such as age, dietary habits and preferences, 
physiological status (e.g., pregnancy, ageing), lifestyle factors, and overall health. 
Supplementation should be guided by qualified healthcare professionals and based 
on validated biomarkers and/or a documented risk of deficiency. When individual 
biomarker-based supplementation is not available, some general recommendations 
can be used as described in the following paragraphs. The role of dietary supplements 
is to complement – not replace – a nutrient-rich, food-first approach to eating. 

Vitamin D frequently warrants supplementation across all dietary patterns. 
Endogenous synthesis of vitamin D via sunlight exposure is often insufficient 
during the autumn and winter. Individuals with minimal sun exposure, such as 
institutionalised persons or those with predominantly indoor lifestyles, are at 
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particularly high risk for deficiency. A daily dietary supplementation of 2000 IU (50 
µg) of vitamin D₃ is considered a simple, effective, and safe dosage to prevent and 
treat vitamin D deficiency in the adult general population [961]. According to recent 
Slovenian recommendations, a daily intake of 1500–2000 IU is advised throughout 
pregnancy, while individuals aged over 70 years are recommended to consume 
1000–2000 IU per day or 14,000 IU weekly year-round [701]. 

Folate (vitamin B9) is another critical nutrient, particularly during pregnancy. 
The recommended daily intake for adults is 300 µg. For pregnant women the 
recommended intake is 550 µg, and for lactating women it is 450 µg, reflecting the 
increased physiological demands of gestation and lactation [166,167].

Other micronutrients of concern, depending on dietary habits and population-
specific risk factors, include vitamin B12, iodine, and the long-chain polyunsaturated 
fatty acids (LC-PUFAs) EPA and DHA.: 

	● Vitamin B12 is an essential nutrient found almost exclusively in animal-
derived foods. The recommended daily intake is 4 µg, increasing to 4.5 µg during 
pregnancy and 5.5 µg during lactation [166,167]. Individuals following a vegetarian 
diet are at risk of deficiency and should take vitamin B12 dietary supplements 
to ensure adequate intake. For vegans in particular, dietary supplementation is 
essential, as plant-based diets provide virtually no active B12. For vegetarians, 
including vegans, a dietary supplement of 50–100 µg is generally effective for 
both prevention and treatment of deficiency [962]. Supplementation may also 
be indicated for those with limited intake of animal products and older adults, 
as vitamin B12 absorption decreases with age due to gastric atrophy. Because 
only a small percentage of orally ingested B12 is absorbed via passive diffusion, 
particularly in the absence of intrinsic factor, supplement doses often need to 
be substantially higher than the recommended daily intake to ensure sufficient 
uptake. For individuals who do not consume adequate amounts of B12-rich foods, 
a common recommendation is 25–100 µg daily or 1,000 µg twice per week [963]. 
For at-risk populations, regular monitoring of vitamin B12 status, through both 
dietary assessment and biomarkers such as serum B12 and methylmalonic acid, is 
advisable [407]. 

	● Iodine is essential for the synthesis of thyroid hormones and for proper 
neurodevelopment. Supplementation may be necessary for individuals who avoid 
dairy, seafood, and iodised salt. The recommended daily intake for adults is 
180–200 µg, increasing to 230 µg during pregnancy and 260 µg during lactation 
[166,167].

	● LC-PUFAs, specifically EPA and DHA, are important for cardiovascular 
and cognitive health. During pregnancy and lactation, they play a critical role 
in supporting foetal brain and retinal development. Adequate intake of these 
fatty acids has also been linked to a reduced risk of pre-eclampsia, low birth 
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weight, preterm delivery, and postpartum depression. Furthermore, they may 
promote improved infant growth, immune function, and visual acuity, while also 
benefiting cardiometabolic health in pregnant women [964]. Plant-based diets 
often lack direct sources of EPA and DHA unless algae-based dietary supplements 
are included. Even individuals who consume animal products may fall short of 
recommended intakes without regular consumption of fatty fish. For pregnant and 
lactating women, a minimum of 200 mg DHA per day is recommended [166,167].

In conclusion, while dietary supplements can be helpful or necessary in certain 
situations, they are meant to support, not replace, evidence-based FBDGs.

A.6. Diet and Lifestyle

Healthy eating is an essential component of a healthy lifestyle. According to 
Lifestyle Medicine, seven pillars are crucial for preventing NCDs and improving 
overall health, well-being, and quality of life. These pillars include a plant-based 
diet, physical activity, adequate sleep, abstaining from risky substances, stress 
management, social connection, and positive psychology [965]. The most significant 
potential to improve public health lies in the ability of individuals to adopt healthful 
behaviours [149]. 

In recent decades, eating habits globally have shifted towards less healthy patterns. 
Most regions worldwide report consuming insufficient amounts of fruits, legumes, 
nuts and both resistant and non-starchy vegetables, all of which are recommended 
for optimal health [966]. Chronic degenerative diseases are common in Western 
countries due to inappropriate shifts in energy, macronutrients, and food 
consumption patterns. This is likely because the modern diet and lifestyle differ 
from what our human genome adapted to over millions of years [967]. Factors other 
than genetics, such as unhealthy diet and lifestyle in general, are mainly responsible 
for causing NCDs [110,968]. 

The epidemic of obesity and NCDs, such as CVDs, T2D, cancer, autoimmune and 
neurodegenerative disorders, as well as depression, can all be traced back to unhealthy 
lifestyle choices [969–971]. These are also evident in Slovenia’s high rates of obesity, 
T2D, CVD risk, and prevalent other chronic illnesses [23,25,28,29,142,972–975]. 
Slovenia experiences a significant mental health burden, with surveys indicating that 
depression affects approximately 8% of Slovenian adults, corresponding to 135,000 
individuals [976]. In addition, one in six individuals will experience depression 
at some point in their lives, and currently, one in twenty Slovenians is affected. 
Many individuals remain undiagnosed or fail to receive appropriate professional 
care. An SR and an MA that thoroughly examined the impact of dietary patterns on 
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depression found that higher intakes of fruits, vegetables, n-3 fatty acids, and whole 
grains were linked to a lower risk of depression [977]. The recent systematic reviews 
consistently show a protective association between meat-free diets and depression 
[383]. While plant-based diets provide anti-inflammatory and antioxidant benefits, 
their neurological implications depend on nutrient adequacy [978]. However, two 
MAs funded by the meat industry did not support these findings [979,980]. In 
addition, about 25% of adults experience daily stress, and suicide rates are among 
the EU’s highest (≈19.8/100,000), especially in men. Socioeconomic challenges and 
high alcohol use worsen these issues, further amplified by COVID-19 [976,981,982]. 

A summary of population data for Slovenia indicates that less than 10% follow 
a healthy diet [25,32–34,708], while less than 5% of adults follow a more or less 
completely healthy lifestyle [109].

Among the top 25 leading global risk factors for the most common NCDs in the 
1990 and 2010 Global Burden of Disease study, 18 are associated with an unhealthy 
diet, while physical inactivity is ranked 10th [983]. When combined with prolonged 
sitting, physical inactivity takes on additional negative dimensions that increase 
the risk of common diseases and premature death [984–986]. The adoption and 
maintenance of an overall healthy lifestyle, being associated with a longer life 
expectancy and reduced risk of developing NCDs, includes eating a balanced and 
nutritionally sufficient diet, engaging in regular and adequate physical activity 
comprising aerobic and strength exercise, avoiding smoking, limiting alcohol 
intake, improving sleep quality, stress control, maintaining a healthy body mass, 
and controlling exposure to environmental pollutants, sun exposure, and infections 
[45,46,51,987]. 

Stress affects both physical and mental health. Long-term exposure to stress has 
been linked to worse outcomes in many major health conditions. However, not all 
stress is harmful. While chronic, excessive stress can lead to negative health effects, 
moderate or acute stress – often called ‘eustress’ – can be beneficial. Eustress helps 
improve performance, increases alertness, and promotes adaptation to challenges. It 
is the prolonged, unrelenting stress that tends to cause adverse outcomes [631,988]. 
Social stress (psychosocial discrimination, financial difficulties in different social 
circles, life traumas, loneliness, etc.) can cause premature ageing of the immune 
system and increase the risk of NCDs, a weakened response to infections, and overall 
bodily ageing [989,990]. Ongoing low-intensity stress, such as that experienced in the 
workplace, can also lead to burnout, causing exhaustion, difficulty with motivation 
and productivity, and irritability due to a lack of energy [991]. Stress can also affect 
health by developing unhealthy eating habits, such as skipping meals, overeating, 
or making poor food choices. These habits can increase feelings of stress and 
contribute to unfavourable health outcomes, including obesity and mood disorders 
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[992,993]. Getting sufficient quality sleep (at least seven hours of sleep each night, 
with a consistent sleep schedule) is essential for general, physical and cognitive 
health, as well as overall well-being [994–999]. Inadequate sleep leads to chronic 
inflammation and can contribute to certain diseases, especially when combined 
with an unhealthy diet [1000]. Bedtime eating, as well as consumption of certain 
foods, can affect the quality of sleep and sleep patterns [1001–1004]. Insufficient 
sleep can lead to severe consequences, such as developing dementia [995].

A.7. Integrating Physical Activity, Time Spent in 
Nature and Healthy Eating for Disease Prevention

Physical activity transcends physical fitness, offering extensive benefits crucial for 
holistic health and well-being. It fosters cardiovascular health, muscle and bone 
strength, as well as weight management, significantly enhances mental health, 
mitigates stress, and boosts cognitive functions [1005–1011]. Consistent physical 
activity also plays a pivotal role in improving insulin sensitivity, which is particularly 
important for individuals dealing with insulin resistance and related conditions 
such as T2D. Regular exercise not only helps in managing weight but also enhances 
the body’s ability to metabolise carbohydrates effectively, thereby reducing insulin 
resistance almost immediately. This improvement allows for better metabolic 
tolerance of carbohydrate intake, creating a key interaction between physical 
activity and diet [1012]. The beneficial impact of consistent physical activity extends 
to reducing the risk of numerous NCDs and increasing life expectancy, establishing 
it as a foundational pillar of a healthy lifestyle [1005–1011].

Integrating regular physical activity into daily life halves the risk of over 25 
prevalent chronic conditions and premature death [1013,1014]. When paired with 
a healthy diet, the synergy of diet and exercise emerges as the most effective 
strategy for controlling body mass and composition, addressing over 50 diseases 
associated with obesity [603,1015–1019]. The traditional ideas of masculinity and 
their association with meat consumption are changing, even among athletes [1020], 
primarily due to their greater awareness of the importance of a healthy diet for well-
being and the environment. Notably, even minimal physical activity has been linked 
to a significant decrease in the risk of more than ten types of cancer [1010,1021]. 
Moreover, strength training for about 60 minutes per week has been associated with 
a 10–17% reduction in the risk of common NCDs and all-cause mortality among 
adults, independent of aerobic activities [1022]. A balanced regimen that includes 
aerobic activities (such as walking, cycling, or swimming) and strength training is 
associated with up to a 40% reduction in the risk of premature death [1023].
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SR and MA emphasise the health benefits of nature exposure, linking it to enhanced 
cognitive function, mental health, physical activity, sleep, and lower cardiovascular 
risks. Experimental studies demonstrate protective effects on mental well-being, 
while observational studies suggest long-term advantages for chronic disease 
prevention [1024–1027].

This combination, along with mindfulness practices, enhances mental health and 
well-being [1028] and plays a vital role in effective energy intake control [1029]. For 
weight management, a holistic approach that combines physical activity with a 
balanced diet is proven more efficient than either strategy alone [603,1015,1030]. 
Interestingly, protein dietary supplements offer no significant additional benefits 
for muscle mass, strength, or body composition when a protein-rich diet is already 
in place [1031–1033].

Recent research reveals that protein supplements, before or after strength 
training sessions, do not markedly enhance muscle mass, strength, or overall body 
composition in healthy non-athletic individuals who already adhere to a balanced, 
adequate protein diet spread across multiple meals. This finding underscores the 
sufficiency of a well-structured dietary regimen in meeting the nutritional demands 
for muscle development and strength gains, diminishing the presumed necessity 
of additional protein dietary supplementation for those already achieving optimal 
protein intake through their daily diet [1031–1033]. 

Enhanced physical activity demands additional energy and nutrients to be provided 
through diet. Low intensity physical activities (up to 70% of VO2max) preferably 
depend on fat metabolism, and activities above 80% VO2max almost exclusively on 
carbohydrate metabolism [1034]. For substantial increases in physical activities, 
especially in sports and work, specific nutritional strategies to provide energy and 
nutrients were developed [1035]. For prolonged moderate-to-intensive physical 
activities (more than 60 minutes), nutrition during activity to maintain intensity and 
after activity to restore energy storage are important. Physical activity, especially in 
humid and hot conditions, may impose dehydration. Proper hydration is therefore 
important for physical activity since moderate-to-severe dehydration may reduce 
physical performance and induce symptoms of illness [1036]. However, excessive 
drinking during physical activity may lead to overhydration. In many marathon 
runners running more than four hours, overhydration was observed, which may 
have severe negative health outcomes including death [1037,1038]. A simple method 
to control hydration levels related to physical activity is to measure body mass 
before, during and after physical activity [1039]. Drinking during exercise should 
prevent excessive dehydration (more than 2% body mass loss from water deficit) and 
maintain electrolyte balance. 
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Regular engagement in moderate-to-vigorous physical activities, even in shorter 
bouts, significantly mitigates the risk associated with a sedentary lifestyle, 
underscoring the vital role of physical activity in extending life expectancy 
[1040]. The core health benefits are predominantly derived from aerobic exercises 
(such as walking, cycling, or swimming) and strength training, including gym 
equipment or weights [1023,1041]. Specifically, strength training not only aids in 
effective weight management but also plays a crucial role in reducing the risk of 
CVDs [1042]. Integrating mindfulness with physical activity amplifies its positive 
effects on mental health and well-being [1028], while regular, adequate exercise is 
instrumental in maintaining controlled energy intake [1029]. A holistic approach, 
combining aerobic and strength training with a healthy diet implemented with 
moderate caloric restriction of around 12–18%, without nutritional insufficient 
or compromising quality of life, offers the most substantial benefits for weight 
management and overall health, proving more effective than either component 
alone [573,603,1015,1030]. 

In contemporary lifestyles characterised by intermittent weight gain, particularly 
from holiday indulgences (such as excessive consumption of energy-dense foods), 
the importance of incorporating regular physical activity becomes particularly 
pronounced [1043]. This lifestyle approach not only facilitates weight management 
but also provides significant support in managing severe depression [1044–1048]. 
Given the comprehensive evidence, it is clear that regular physical activity and 
exercise represent essential, medicine-like interventions for maintaining and 
enhancing health across various dimensions [1009]. 
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Appendix B. Search 
Strategy with Keywords
Table B: Search strategy with keywords

SEARCH STRATEGY 

# 1	 CEREALS 

	 (((("Edible Grain"[tiab] OR "Cereal"[tiab]) OR ("Triticum"[Mesh] OR "Triticum"[tiab] 

OR "Wheat"[tiab]) OR ( "Avena"[Mesh] OR "Avena"[tiab] OR "Oat"[tiab]) OR ("Oryza"[Mesh] 

OR "Oryza"[tiab] OR "Rice"[tiab] ) OR ("Secale"[Mesh] OR "0Secale"[TiAB] OR "Rye"[tiab]) OR 

("Hordeum"[Mesh] OR "Hordeum"[tiab] OR "Barley"[tiab]) OR ("Whole Grains"[Mesh] OR "Whole 

Grain*"[Tiab]) OR ("Glutens"[Mesh] OR "Gluten*"[tiab] OR "Hordein*"[tiab] OR "Secalin"[tiab] OR 

"Glutelin*"[tiab]))) AND (((systematic review[ti] OR systematic literature review[ti] OR Cochrane 

Database Syst Rev[ta] OR systematic review[pt] OR placebo[tiab] OR meta-analysis[pt] OR (randomised 

controlled trial[pt]) OR (controlled clinical trial[pt])) OR ((randomised[tiab] OR randomised[tiab]) OR 

(placebo[tiab]) OR (drug therapy[sh]) OR (randomly[tiab]) OR (trial[tiab]) OR (groups[tiab]))))) NOT 

(animals[mh] NOT humans[mh)) 

# 2	 POTATOES 

	 (((("Solanum tuberosum"[Mesh] OR "Solanum tuberosum*"[tiab] OR "Potato"[tiab]) 

OR ("Ipomoea batatas"[Mesh] OR "Ipomoea batatas*"[tiab] OR "Sweet Potato*"[tiab]) OR 

("Helianthus"[Mesh] OR "Helianthus"[tiab] OR "Jerusalem Artichoke*"[tiab] OR "Helianthus 

tuberosus"[tiab] OR "Sunflower"[tiab] OR "Helianthus Annuus"[tiab]) OR ("Dioscorea"[Mesh] OR 

"Dioscorea*"[tiab] OR "Shan Yao"[tiab] OR "Yam"[tiab]) OR ("Manihot"[Mesh] OR "Manihot*"[tiab] 

OR "Kasaba*"[tiab] OR "Cassava*"[tiab] OR "Tapioca*"[tiab] OR "Manioc*"[tiab]))) AND 

(((((systematic review[ti] OR systematic literature review[ti] OR Cochrane Database Syst Rev[ta] OR 

systematic review[pt] OR placebo[tiab] OR meta-analysis[pt] NOT (animals[mh] NOT humans[mh])) 

OR (randomised controlled trial[pt]) OR (controlled clinical trial[pt])) OR ((randomised[tiab] OR 

randomised[tiab]) OR (placebo[tiab]) OR (drug therapy[sh]) OR (randomly[tiab]) OR (trial[tiab]) OR 

(groups[tiab])))) NOT (animals[mh] NOT humans[mh]))) 
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# 3	 PULSES / LEGUMES 

	 (((((("Arachis"[Mesh] OR "Arachis"[tiab] OR "Peanut*"[tiab]) OR ("Vigna"[Mesh] OR 

"Vigna"[tiab] OR "Cowpea"[tiab] OR "Bean"[tiab] OR "Pea"[tiab] OR "Mungo"[tiab] OR "Black 

Gram"[tiab])) OR ("Pisum sativum"[Mesh] OR "Pisum"[tiab] OR "Pea"[tiab])) OR ("Glycine 

max"[Mesh] OR "Glycine max"[tiab] OR "Soy Bean*"[tiab] OR "Soybean*"[tiab])) OR (("Cicer"[Mesh] 

OR "Cicer"[tiab] OR "Chickpea*"[tiab] OR "Garbanzo*"[tiab]) OR ("Lens Plant"[Mesh] OR "Lens"[tiab] 

OR "Lentil*"[tiab]))) AND ((((randomised controlled trial[pt]) OR (controlled clinical trial[pt]) OR 

(randomised[tiab] OR randomised[tiab]) OR (placebo[tiab]) OR (drug therapy[sh]) OR (randomly[tiab]) 

OR (trial[tiab]) OR (groups[tiab])) NOT (animals[mh] NOT humans[mh])) OR (systematic review[ti] 

OR systematic literature review[ti] OR Cochrane Database Syst Rev[ta] OR systematic review[pt] OR 

placebo[tiab] OR meta-analysis[pt] NOT (animals[mh] NOT humans[mh]))))      

# 4	 FRUITS 

	 ((("Fruit"[Mesh] OR "Fruit*"[tiab] OR "Legume Pod*"[tiab) OR ("Rubus"[Mesh] OR 

"Rubus"[tiab] OR "Blackberry"[tiab] OR "Blackberries"[tiab] OR "Raspberries"[tiab] OR 

"Raspberry"[tiab]) OR ("Vaccinium macrocarpon"[Mesh] OR "Vaccinium macrocarpon*"[tiab] 

OR "Cranberry"[tiab] OR "Cranberries"[tiab]) OR ("Lycium"[Mesh] OR "Lycium"[tiab] OR "Goji 

Berry"[tiab] OR "Goji Berries"[tiab] OR "Wolfberry"[tiab] OR "Wolfberries"[tiab] OR "Goji Berry"[tiab]) 

OR ("Fragaria"[Mesh] OR "Fragaria*"[tiab] OR "Strawberry"[tiab] OR "Strawberries"[tiab]) OR 

("Actinidia"[Mesh] OR "Actinidia*"[tiab] OR "Kiwi"[tiab]) OR ("Passiflora"[Mesh] OR "Passiflora"[tiab] 

OR "Passion*"[tiab] OR "Granadilla*"[tiab] OR "Passiflora"[tiab]) OR ("Citrus"[Mesh] OR "Citrus"[tiab] 

OR "Pomelo"[tiab] OR "Citron"[tiab] OR "Orange"[tiab] OR "Mandarin"[tiab] OR "Tangerine"[tiab] 

OR "Lemon"[tiab] OR "Kaffir Lime*"[tiab]) OR ("Citrus paradisi"[Mesh] OR "Citrus"[tiab] OR 

"Grapefruit*"[tiab] OR "Toronja*"[tiab]) OR ("Cucurbitaceae"[Mesh] OR "Cucurbitaceae"[tiab] OR 

"Coccinia*"[tiab] OR "Ivy Gourd*"[tiab] OR "Fevillea*"[tiab] OR "Melothria*"[tiab] OR "Melon*"[tiab]) 

OR ("Citrullus"[Mesh] OR "Citrullus"[tiab] OR "Watermelon"[tiab]) OR ("Malus"[Mesh] OR 

"Malus"[tiab] OR "Apple*"[tiab] OR "Apple*"[tiab]) OR ("Benomyl"[Mesh] OR "Benomyl"[tiab] OR 

"Fundazol"[tiab] OR "Fundasol"[tiab] OR "Benlate"[tiab]) OR ("Prunus armeniaca"[Mesh] OR 

"Prunus armeniaca"[tiab] OR "Apricot*"[tiab]) OR ("Prunus avium"[Mesh] OR "Prunus avium"[tiab] 

OR "Cherry"[tiab] OR "Cherries"[tiab] OR "Prunus"[tiab]) OR ("Litchi"[Mesh] OR "Litchi"[tiab] OR 

"Lychee*"[tiab]) OR ("Mangifera"[Mesh] OR "Mangifera*"[tiab] OR "Mango*"[tiab]) OR ("Prunus 

persica"[Mesh] OR "Prunus persica"[tiab] OR "Nectarine*"[tiab] OR "Peach*"[tiab]) OR ("Prunus 

domestica"[Mesh] OR "Prunus"[tiab] OR "Plum*"[tiab] OR "Plum*"[tiab]) OR ("Tephritidae"[Mesh] 

OR "Tephritidae"[tiab] OR "Trypetidae"[tiab] OR "Anastrepha"[tiab] OR "Bactrocera"[tiab] OR 

"Rhagoletis"[tiab] OR "Bactrocera tryoni"[tiab] OR "Anastrepha ludens"[tiab] OR "Anastrepha 

suspensa"[tiab]) OR ("Musa"[Mesh] OR "Musa*"[tiab] OR "Banana*"[tiab]) ("Fruit"[Mesh] OR 

"Fruit*"[tiab] OR "Berries"[tiab] OR "Berry"[tiab] OR "Plant Capsule*"[tiab] OR "Legume Pod*"[tiab] 

)) AND (((((systematic review[ti] OR systematic literature review[ti] OR Cochrane Database Syst 
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Rev[ta] OR systematic review[pt] OR placebo[tiab] OR meta-analysis[pt] NOT (animals[mh] 

NOT humans[mh])) OR (randomized controlled trial[pt]) OR (controlled clinical trial[pt])) OR 

((randomised[tiab] OR randomised[tiab]) OR (placebo[tiab]) OR (drug therapy[sh]) OR (randomly[tiab]) 

OR (trial[tiab]) OR (groups[tiab])))) NOT (animals[mh] NOT humans[mh])))

# 5	 VEGETABLES 

	 ((("Onions"[Mesh] OR "Onion*"[tiab] OR "Allium cepa*"[tiab] OR "Leek*"[tiab] OR 

"Allium porrum"[tiab]) OR ("Garlic"[Mesh] OR "Garlic*"[tiab] OR "Allium sativum"[tiab]) OR 

("Beta vulgaris"[Mesh] OR "Beta vulgari*"[tiab] OR "Beet*"[tiab] OR "Chard*"[tiab]) OR ("Daucus 

carota"[Mesh] OR "Daucus carota"[tiab] OR "Carrot*"[tiab]) OR ("Lactuca"[Mesh] OR "Lactuca"[tiab] 

OR "Lettuce*"[tiab] OR "Lactuca Sativa*"[tiab]) OR ("Pastinaca"[Mesh] OR "Pastinaca*"[tiab] OR 

"Parsnip*"[tiab]) OR ("Brassica napus"[Mesh] OR "Brassica napus"[tiab] OR "Turnip*"[tiab] OR 

"Rapeseed*"[tiab] OR "Rutabaga"[tiab]) OR ("Brassica"[Mesh] OR "Brassica"[tiab] OR "Collard 

Green*"[tiab] OR "Kale"[tiab] OR "Cauliflower"[tiab] OR "Broccoli"[tiab] OR "Cabbage"[tiab]) OR 

("Mustard Plant"[Mesh] OR "Mustard Plant*"[Mesh] OR "Brassica nigra"[tiab] OR "Mustard*"[tiab]) 

OR ("Armoracia"[Mesh] OR "Armoracia"[tiab] OR "Horseradish*"[tiab] OR "Armoracia"[tiab]) 

OR ("Raphanus"[Mesh] OR "Raphanus"[tiab] OR "Radish*"[tiab]) OR ("Nasturtium"[Mesh] OR 

"Nasturtium"[tiab] OR "Watercress"[tiab] OR "Nasturtium"[tiab]) OR ("Spinacia oleracea"[Mesh] 

OR "Spinacia oleracea"[tiab] OR "Spinach"[tiab])) AND (((((systematic review[ti] OR systematic 

literature review[ti] OR Cochrane Database Syst Rev[ta] OR systematic review[pt] OR placebo[tiab] 

OR meta-analysis[pt] NOT (animals[mh] NOT humans[mh])) OR (randomised controlled trial[pt]) 

OR (controlled clinical trial[pt])) OR ((randomised[tiab] OR randomised[tiab]) OR (placebo[tiab]) OR 

(drug therapy[sh]) OR (randomly[tiab]) OR (trial[tiab]) OR (groups[tiab])))) NOT (animals[mh] NOT 

humans[mh]))) 

# 6	 NUTS AND SEEDS

	 ((((((((((((("Prunus dulcis"[Mesh] OR "Prunus dulcis"[tiab] OR "Almond*"[tiab] OR 

"Prunus*"[tiab]) OR ("Bertholletia"[Mesh] OR "Bertholletia"[tiab] OR "Brazil Nuts"[tiab] OR "Brazil 

Nut"[tiab] OR "Bertholletia excelsa"[tiab])) OR ("Anacardium"[Mesh] OR "Anacardium*"[tiab] OR 

"Cashew*"[tiab])) OR ("Corylus"[Mesh] OR "Corylus"[tiab] OR "Filbert"[tiab] OR "Hazelnut*"[tiab])) 

OR ("Carya"[Mesh] OR "Carya"[tiab] OR "Hickory"[tiab] OR "Pecan*"[tiab] OR "Pecan*"[tiab])) 

OR ("Pinus"[Mesh] OR "Pinus*"[tiab] OR "PIne*"[tiab])) OR ("Pistacia"[Mesh] OR "Pistacia"[tiab] 

OR "Pistachio*"[tiab])) OR ("Macadamia"[Mesh] OR "Macadamia"[tiab])) OR ("Juglans"[Mesh] OR 

"Juglans"[tiab] OR "Walnut*"[tiab] OR "Juglans nigra*"[tiab])) OR ("Arachis"[Mesh] OR "Arachis"[tiab] 

OR "Peanut*"[tiab])) OR (((("Salvia hispanica"[Mesh] OR "Salvia hispanica"[tiab] OR "Chia"[tiab] OR 

"Salvia columbariae"[tiab]) OR ("Flax"[Mesh] OR "Flax*"[tiab] OR "Linum*"[tiab] OR "Linseed*"[tiab] 
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OR "Linseed*"[tiab])) OR ("Cucurbita"[Mesh] OR "Cucurbita"[tiab] OR "Pumpkin*"[tiab] OR 

"Squash Plant*"[tiab] OR "Squashe*"[tiab])) OR ("Helianthus"[Mesh] OR "Helianthus"[tiab] 

OR "Jerusalem Artichoke*"[tiab] OR "Helianthus tuberosus*"[tiab] OR "Sunflower*"[tiab] OR 

"Helianthus annuus"[tiab])))) AND (((((systematic review[ti] OR systematic literature review[ti] OR 

Cochrane Database Syst Rev[ta] OR systematic review[pt] OR placebo[tiab] OR meta-analysis[pt] 

NOT (animals[mh] NOT humans[mh])) OR (randomised controlled trial[pt]) OR (controlled clinical 

trial[pt])) OR ((randomised[tiab] OR randomised[tiab]) OR (placebo[tiab]) OR (drug therapy[sh]) OR 

(randomly[tiab]) OR (trial[tiab]) OR (groups[tiab])))) NOT (animals[mh] NOT humans[mh]))) 

# 7	 FISH AND SEAFOOD 

	 (((((("Fishes"[Mesh] OR "Fish*"[tiab]) OR ("Fish Oils"[Mesh] OR "Fish Oil*"[tiab] OR 

"Fish Liver Oil*"[tiab])) OR ("Salmonidae"[Mesh] OR "Salmonidae*"[tiab] OR "Salmonid*"[tiab] 

OR "Grayling*"[tiab] OR "Thymallus*"[tiab] OR "Whitefish*"[tiab])) OR ("Crustacea"[Mesh] 

OR "Crustacea*"[tiab] OR "Ostracod*"[tiab])) OR ("Mollusca"[Mesh] OR "Mollusca*"[tiab] OR 

"Mollusk*"[tiab] OR "Mollusc*"[tiab])) OR ("Seafood"[Mesh] OR "Seafood*"[tiab] OR "Sea-

Food*"[tiab] OR "Sea Food*"[tiab])) AND ((((((randomised controlled trial[pt]) OR (controlled clinical 

trial[pt]) OR (randomised[tiab] OR randomised[tiab]) OR (placebo[tiab]) OR (drug therapy[sh]) OR 

(randomly[tiab]) OR (trial[tiab])) AND (systematic review[ti] OR systematic literature review[ti] OR 

Cochrane Database Syst Rev[ta] OR systematic review[pt] OR placebo[tiab] OR meta-analysis[pt]))) 

NOT (animals[mh] NOT humans[mh]))) 

# 8	 MILK AND DAIRY PRODUCTS 

	 (((((("Cheese"[Mesh] OR "Cheese*"[tiab]) OR ("Butter"[Mesh] OR "Butter*"[tiab])) OR 

("Yogurt"[Mesh] OR "Yogurt"[tiab])))) AND (((systematic review[ti] OR systematic literature review[ti] 

OR Cochrane Database Syst Rev[ta] OR systematic review[pt] OR placebo[tiab] OR meta-analysis[pt] 

OR (randomised controlled trial[pt]) OR (controlled clinical trial[pt])) OR ((randomised[tiab] OR 

randomised[tiab]) OR (placebo[tiab]) OR (drug therapy[sh]) OR (randomly[tiab]) OR (trial[tiab]) OR 

(groups[tiab]))))) NOT (animals[mh] NOT humans[mh])

# 9	 PROCESSED MEAT 

	 (("Meat"[Mesh] OR "Meat*"[tiab]) OR ("Red Meat"[Mesh] OR "Beef"[tiab] OR "Lamb 

Meat*"[tiab] OR "Veal*"[tiab] OR"Beef*"[tiab] ) OR ("Pork Meat"[Mesh] OR "Pork"[tiab] OR 

"Pig"[tiab] OR "Bacon"[tiab] OR "Cured Ham"[tiab]) OR ("Goats"[Mesh] OR "Goat*"[tiab] OR 

"Capra*"[tiab]) OR ("Poultry"[Mesh] OR "Poultry"[tiab] OR "Poultries"[tiab] OR "Domestic 
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Fowl*"[tiab]) OR ("Chickens"[Mesh] OR "Chicken*"[tiab] OR "Gallus"[tiab]) OR ("Ducks"[Mesh] OR 

"Duck*"[tiab]) OR ("Turkey"[Mesh] OR "Turkey"[tiab] OR "Turkiye"[tiab]) OR ("Rabbits"[Mesh] OR 

"Rabbit*"[tiab] OR "Hare*"[tiab] OR "Oryctolagus cuniculus"[tiab]) OR ("Meat Products"[Mesh] OR 

"Meat Product*"[tiab] OR "Processed Meat"[tiab] OR "Smoking Meat"[tiab] OR "Salted meat"[tiab] 

OR "Curing Meat"[tiab] OR "Preserving Meat"[tiab])) AND ((((systematic review[ti] OR systematic 

literature review[ti] OR Cochrane Database Syst Rev[ta] OR systematic review[pt] OR placebo[tiab] 

OR meta-analysis[pt] NOT (animals[mh] NOT humans[mh])) OR (randomised controlled trial[pt]) 

OR (controlled clinical trial[pt])) OR ((randomised[tiab] OR randomised[tiab]) OR (placebo[tiab]) OR 

(drug therapy[sh]) OR (randomly[tiab]) OR (trial[tiab]) OR (groups[tiab]))) NOT (animals[mh] NOT 

humans[mh])) 

# 10 	 EGGS 

	 (((("Solanum tuberosum"[Mesh] OR "Solanum tuberosum*"[tiab] OR "Potato"[tiab]) 

OR ("Ipomoea batatas"[Mesh] OR "Ipomoea batatas*"[tiab] OR "Sweet Potato*"[tiab]) OR 

("Helianthus"[Mesh] OR "Helianthus"[tiab] OR "Jerusalem Artichoke*"[tiab] OR "Helianthus 

tuberosus"[tiab] OR "Sunflower"[tiab] OR "Helianthus Annuus"[tiab]) OR ("Dioscorea"[Mesh] OR 

"Dioscorea*"[tiab] OR "Shan Yao"[tiab] OR "Yam"[tiab]) OR ("Manihot"[Mesh] OR "Manihot*"[tiab] 

OR "Kasaba*"[tiab] OR "Cassava*"[tiab] OR "Tapioca*"[tiab] OR "Manioc*"[tiab])) AND (("Eggs"[Mesh] 

OR "Egg"[tiab]) OR ("Egg White"[Mesh]) OR ("Egg Yolk"[Mesh]))) AND ((((systematic review[ti] 

OR systematic literature review[ti] OR Cochrane Database Syst Rev[ta] OR systematic review[pt] 

OR placebo[tiab] OR meta-analysis[pt] NOT (animals[mh] NOT humans[mh])) OR (randomised 

controlled trial[pt]) OR (controlled clinical trial[pt])) OR ((randomised[tiab] OR randomised[tiab]) OR 

(placebo[tiab]) OR (drug therapy[sh]) OR (randomly[tiab]) OR (trial[tiab]) OR (groups[tiab]))))) NOT 

((animals[mh] NOT humans[mh]))

# 11 	 FATS AND OILS 

	 (((("Plant Oils"[Mesh] OR "Plant Oil*"[tiab] OR "Vegetable Oil*"[tiab]) OR ("Margarine"[Mesh] 

OR "Margarine"[tiab]) OR ("Butter"[Mesh] OR "Butter*"[tiab]) OR ("Ice Cream"[Mesh] OR 

"Cream"[tiab]) OR ("Dietary Fats"[Mesh] OR "Dietary Fat*"[tiab] OR "Lard*"[tiab])) AND ((((randomised 

controlled trial[pt]) OR (controlled clinical trial[pt]) OR (randomised[tiab] OR randomised[tiab]) OR 

(placebo[tiab]) OR (drug therapy[sh]) OR (randomly[tiab]) OR (trial[tiab]) OR (groups[tiab])) NOT 

(animals[mh] NOT humans[mh])) OR (systematic review[ti] OR systematic literature review[ti] OR 

Cochrane Database Syst Rev[ta] OR systematic review[pt] OR placebo[tiab] OR meta-analysis[pt]))) 

NOT ((animals[mesh] NOT humans[mesh])))
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# 12	 HERBS AND SPICES  

	 (((((((((((((((((((("Petroselinum"[Mesh] OR "Petroselinum*"[tiab] OR "Parsley"[tiab]) OR 

("Apium"[Mesh] OR "Apium*"[tiab] OR "Celery*"[tiab] OR "Celeries*"[tiab] OR "Celeriac*"[tiab])) 

OR ("Garlic"[Mesh] OR "Garlic"[tiab] OR "Allium sativum"[tiab])) OR ("Rosmarinus"[Mesh] OR 

"Rosmarinus"[tiab] OR "Rosmary"[tiab])) OR ("Thymus Plant"[Mesh] OR "Thymus Plant*"[tiab] 

OR "Thyme*"[tiab])) OR ("Ocimum basilicum"[Mesh] OR "Ocimum basilicum"[tiab] OR 

"Basil"[tiab])) OR ("Anethum graveolens"[Mesh] OR "Anethum graveolen*"[tiab] OR "Dill*"[tiab])) 

OR ("Origanum"[Mesh] OR "Origanum*"[tiab] OR "Paprika"[tiab] OR "Oregano*"[tiab] OR 

"Marjoram*"[tiab])) OR ("Capsicum"[Mesh] OR "Capsicum"[tiab] OR "Bell Pepper"[tiab] OR "Sweet 

Pepper"[tiab] OR "Red Pepper"[tiab] OR "Green Pepper"[tiab] OR "Cayenne"[tiab] OR "Paprika"[tiab] 

OR "Hot Pepper"[tiab] OR "Jalapeno Pepper"[tiab] OR "Pimiento"[tiab] OR "Capsicum annuum"[tiab] 

OR "Chilli Pepper*"[tiab] OR "Chile Pepper*"[tiab])) OR ("Cinnamomum zeylanicum"[Mesh] 

OR "Cinnamomum zeylanicum"[tiab] OR "Cinnamon"[tiab])) OR ("Zingiber officinale"[Mesh] 

OR "Zingiber officinale*"[tiab] OR "Ginger*"[tiab])) OR ("Curcuma"[Mesh] OR "Curcuma*"[tiab] 

OR "Tumeric*"[tiab] OR "Tumeric*"[tiab])) OR ("Origanum"[Mesh] OR "Origanum"[tiab] OR 

"Oregano*"[tiab] OR "Marjoram*"[tiab])) OR ("Crocus"[Mesh] OR "Crocus"[tiab] OR "Saffron"[tiab])) 

OR ("Carum"[Mesh] OR "Carum*"[tiab] OR "Caraway*"[tiab] OR "Ajowan*"[tiab])) OR 

("Cuminum"[Mesh] OR "Cuminum"[tiab])) OR ("Foeniculum"[Mesh] OR "Foeniculum*"[tiab] OR 

"Fennel*"[tiab])) OR ("Piper nigrum"[Mesh] OR "Piper nigrum*"[tiab] OR "Black Pepper*"[tiab]))) AND 

(((((systematic review[ti] OR systematic literature review[ti] OR Cochrane Database Syst Rev[ta] OR 

systematic review[pt] OR placebo[tiab] OR meta-analysis[pt] NOT (animals[mh] NOT humans[mh])) 

OR (randomised controlled trial[pt]) OR (controlled clinical trial[pt])) OR ((randomised[tiab] OR 

randomised[tiab]) OR (placebo[tiab]) OR (drug therapy[sh]) OR (randomly[tiab]) OR (trial[tiab]) OR 

(groups[tiab])))) NOT (animals[mh] NOT humans[mh]))) 

# 13	 SWEETS AND SNACKS [MESH MAJOR TOPIC DOES 
NOT EXIST]

	 ((("Sugar-Sweetened Beverages"[Mesh] OR "Sugar-Sweetened Beverage*"[tiab] OR 

"Sugar-Added Beverage*"[tiab] OR "Sweetened Beverage*"[tiab]) OR ("Snacks"[Mesh] OR 

"Snack*"[tiab]) OR ("Candy"[Mesh] OR "Candy"[tiab]) OR ("Candies"[tiab] OR "Confection*"[tiab]) 

OR ("Chocolate"[Mesh] OR "Chocolate*"[tiab] OR "Cocoa Powder*"[tiab]) OR ("Dessert"[tiab] 

OR "Cake*"[tiab] OR "Doughnut*"[tiab] OR "Pie"[tiab] OR "Brownies"[tiab] OR "Biscuit*"[tiab] 

OR "Pudding"[tiab]) OR ("Ice Cream"[Mesh] OR "Ice Cream*"[tiab]) OR ("Crisp*"[tiab] OR 

"Cracker"[tiab] OR "Pretzel"[tiab])) AND (((((systematic review[ti] OR systematic literature review[ti] 

OR Cochrane Database Syst Rev[ta] OR systematic review[pt] OR placebo[tiab] OR meta-analysis[pt] 

NOT (animals[mh] NOT humans[mh])) OR (randomised controlled trial[pt]) OR (controlled clinical 

trial[pt])) OR ((randomised[tiab] OR randomised[tiab]) OR (placebo[tiab]) OR (drug therapy[sh]) OR 

(randomly[tiab]) OR (trial[tiab]) OR (groups[tiab])))) NOT (animals[mh] NOT humans[mh]))) 
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# 14	 WATER AND NON-ALCOHOLIC BEVERAGES [MESH 
MAJOR TOPIC DOES NOT EXIST]

	 (((("Water"[Mesh] OR "Water"[tiab]) OR ("Mineral Waters"[Mesh] OR "Mineral Water*"[tiab]) 

OR ("Tea"[Mesh] OR "Tea"[tiab]) OR ("Coffea"[Mesh] OR "Coffea"[tiab]) OR ("Fruit and Vegetable 

Juices"[Mesh] OR "Fruit Juice*"[tiab]) OR ("Beverages"[Mesh] OR "Beverage*"[tiab]))) AND 

(((((systematic review[ti] OR systematic literature review[ti] OR Cochrane Database Syst Rev[ta] OR 

systematic review[pt] OR placebo[tiab] OR meta-analysis[pt] NOT (animals[mh] NOT humans[mh])) 

OR (randomised controlled trial[pt]) OR (controlled clinical trial[pt])) OR ((randomised[tiab] OR 

randomised[tiab]) OR (placebo[tiab]) OR (drug therapy[sh]) OR (randomly[tiab]) OR (trial[tiab]) OR 

(groups[tiab])))) NOT (animals[mh] NOT humans[mh]))) 

# 15	 ALCOHOL 

	 (((("Alcohol Drinking"[Mesh] OR "Alcohol"[tiab]) OR ("Beer"[Mesh] OR "Beer*"[tiab]) 

OR ("Wine"[Mesh] OR "Wine"[tiab] OR Vino[tiab]) OR ("Spirits"[tiab] OR "Snops"[tiab]))) AND 

(((((systematic review[ti] OR systematic literature review[ti] OR Cochrane Database Syst Rev[ta] OR 

systematic review[pt] OR placebo[tiab] OR meta-analysis[pt] NOT (animals[mh] NOT humans[mh])) 

OR (randomised controlled trial[pt]) OR (controlled clinical trial[pt])) OR ((randomised[tiab] OR 

randomised[tiab]) OR (placebo[tiab]) OR (drug therapy[sh]) OR (randomly[tiab]) OR (trial[tiab]) OR 

(groups[tiab])))) NOT (animals[mh] NOT humans[mh]))) 

# 16 	 ULTRA-PROCESSED FOODS 

	 ((((("Food, Processed"[Mesh] OR "Processed Food*"[tiab] OR "Ultra-Processed Food*"[tiab]) 

OR ("Satureja"[Mesh] OR "Satureja"[tiab] OR Savory[tiab] OR Savories[tiab]) OR "Processed Meat"[tiab] 

OR ("Poultry"[Mesh] OR "Poultry"[tiab] OR "Poultries"[tiab] OR "Domestic Fowl*"[tiab]) OR "fish 

nugget*"[tiab] OR ("Fish Products"[Mesh] OR "Fish Product*"[tiab]) OR "Meal Replacement*"[tiab] 

OR ("Margarine"[Mesh] OR "Margarine"[tiab] ) OR "Instant soup*"[tiab] OR "Breakfast Cereals"[tiab] 

OR ("Ice Cream"[Mesh] OR "Ice Cream*"[tiab]) OR ("Carbonated Beverages"[Mesh] OR "Carbonated 

Beverage*"[tiab] OR "Carbonated Drink*"[tiab] OR "Soft Drink*"[tiab] OR "Soda Pop*"[tiab]))) AND 

((((((systematic review[ti] OR systematic literature review[ti] OR Cochrane Database Syst Rev[ta] OR 

systematic review[pt] OR placebo[tiab] OR meta-analysis[pt] ) OR (randomised controlled trial[pt]) 

OR (controlled clinical trial[pt])) OR ((randomised[tiab] OR randomised[tiab]) OR (placebo[tiab]) OR 

(drug therapy[sh]) OR (randomly[tiab]) OR (trial[tiab]) OR (groups[tiab]))))))) NOT ((animals[mh] NOT 

humans[mh]))) 
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#1 TO #16	 HEALTH/NCDS

	 ((((((((((((((((((("Edible Grain"[tiab] OR "Cereal"[tiab]) OR ("Triticum"[Mesh] OR "Triticum"[tiab] 

OR "Wheat"[tiab]) OR ( "Avena"[Mesh] OR "Avena"[tiab] OR "Oat"[tiab]) OR ("Oryza"[Mesh] OR 

"Oryza"[tiab] OR "Rice"[tiab] ) OR ("Secale"[Mesh] OR "Secale"[TiAB] OR "Rye"[tiab]) OR 

("Hordeum"[Mesh] OR "Hordeum"[tiab] OR "Barley"[tiab]) OR ("Whole Grains"[Mesh] OR "Whole 

Grain*"[Tiab]) OR ("Glutens"[Mesh] OR "Gluten*"[tiab] OR "Hordein*"[tiab] OR "Secalin"[tiab] OR 

"Glutelin*"[tiab])) OR (((("Solanum tuberosum"[Mesh] OR "Solanum tuberosum*"[tiab] OR 

"Potato"[tiab]) OR ("Ipomoea batatas"[Mesh] OR "Ipomoea batatas*"[tiab] OR "Sweet Potato*"[tiab]) 

OR ("Helianthus"[Mesh] OR "Helianthus"[tiab] OR "Jerusalem Artichoke*"[tiab] OR "Helianthus 

tuberosus"[tiab] OR "Sunflower"[tiab] OR "Helianthus Annuus"[tiab]) OR ("Dioscorea"[Mesh] OR 

"Dioscorea*"[tiab] OR "Shan Yao"[tiab] OR "Yam"[tiab]) OR ("Manihot"[Mesh] OR "Manihot*"[tiab] 

OR "Kasaba*"[tiab] OR "Cassava*"[tiab] OR "Tapioca*"[tiab] OR "Manioc*"[tiab]))))) OR 

((((("Arachis"[Mesh] OR "Arachis"[tiab] OR "Peanut*"[tiab]) OR ("Vigna"[Mesh] OR "Vigna"[tiab] OR 

"Cowpea"[tiab] OR "Bean"[tiab] OR "Pea"[tiab] OR "Mungo"[tiab] OR "Black Gram"[tiab])) OR 

("Pisum sativum"[Mesh] OR "Pisum"[tiab] OR "Pea"[tiab])) OR ("Glycine max"[Mesh] OR "Glycine 

max"[tiab] OR "Soy Bean*"[tiab] OR "Soybean*"[tiab])) OR (("Cicer"[Mesh] OR "Cicer"[tiab] OR 

"Chickpea*"[tiab] OR "Garbanzo*"[tiab]) OR ("Lens Plant"[Mesh] OR "Lens"[tiab] OR "Lentil*"[tiab])))) 

OR ((("Fruit"[Mesh] OR "Fruit*"[tiab] OR "Legume Pod*"[tiab) OR ("Rubus"[Mesh] OR "Rubus"[tiab] 

OR "Blackberry"[tiab] OR "Blackberries"[tiab] OR "Raspberries"[tiab] OR "Raspberry"[tiab]) OR 

("Vaccinium macrocarpon"[Mesh] OR "Vaccinium macrocarpon*"[tiab] OR "Cranberry"[tiab] OR 

"Cranberries"[tiab]) OR ("Lycium"[Mesh] OR "Lycium"[tiab] OR "Goji Berry"[tiab] OR "Goji 

Berries"[tiab] OR "Wolfberry"[tiab] OR "Wolfberries"[tiab] OR "Goji Berry"[tiab]) OR ("Fragaria"[Mesh] 

OR "Fragaria*"[tiab] OR "Strawberry"[tiab] OR "Strawberries"[tiab]) OR ("Actinidia"[Mesh] OR 

"Actinidia*"[tiab] OR "Kiwi"[tiab]) OR ("Passiflora"[Mesh] OR "Passiflora"[tiab] OR "Passion*"[tiab] 

OR "Granadilla*"[tiab] OR "Passiflora"[tiab]) OR ("Citrus"[Mesh] OR "Citrus"[tiab] OR "Pomelo"[tiab] 

OR "Citron"[tiab] OR "Orange"[tiab] OR "Mandarin"[tiab] OR "Tangerine"[tiab] OR "Lemon"[tiab] 

OR "Kaffir Lime*"[tiab]) OR ("Citrus paradisi"[Mesh] OR "Citrus"[tiab] OR "Grapefruit*"[tiab] OR 

"Toronja*"[tiab]) OR ("Cucurbitaceae"[Mesh] OR "Cucurbitaceae"[tiab] OR "Coccinia*"[tiab] OR "Ivy 

Gourd*"[tiab] OR "Fevillea*"[tiab] OR "Melothria*"[tiab] OR "Melon*"[tiab]) OR ("Citrullus"[Mesh] 

OR "Citrullus"[tiab] OR "Watermelon"[tiab]) OR ("Malus"[Mesh] OR "Malus"[tiab] OR "Apple*"[tiab] 

OR "Apple*"[tiab]) OR ("Benomyl"[Mesh] OR "Benomyl"[tiab] OR "Fundazol"[tiab] OR "Fundasol"[tiab] 

OR "Benlate"[tiab]) OR ("Prunus armeniaca"[Mesh] OR "Prunus armeniaca"[tiab] OR "Apricot*"[tiab]) 

OR ("Prunus avium"[Mesh] OR "Prunus avium"[tiab] OR "Cherry"[tiab] OR "Cherries"[tiab] OR 

"Prunus"[tiab]) OR ("Litchi"[Mesh] OR "Litchi"[tiab] OR "Lychee*"[tiab]) OR ("Mangifera"[Mesh] OR 

"Mangifera*"[tiab] OR "Mango*"[tiab]) OR ("Prunus persica"[Mesh] OR "Prunus persica"[tiab] OR 

"Nectarine*"[tiab] OR "Peach*"[tiab]) OR ("Prunus domestica"[Mesh] OR "Prunus"[tiab] OR 

"Plum*"[tiab] OR "Plum*"[tiab]) OR ("Tephritidae"[Mesh] OR "Tephritidae"[tiab] OR "Trypetidae"[tiab] 

OR "Anastrepha"[tiab] OR "Bactrocera"[tiab] OR "Rhagoletis"[tiab] OR "Bactrocera tryoni"[tiab] OR 

"Anastrepha ludens"[tiab] OR "Anastrepha suspensa"[tiab]) OR ("Musa"[Mesh] OR "Musa*"[tiab] OR 

"Banana*"[tiab]) ("Fruit"[Mesh] OR "Fruit*"[tiab] OR "Berries"[tiab] OR "Berry"[tiab] OR "Plant 
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Capsule*"[tiab] OR "Legume Pod*"[tiab] )))) OR ((("Onions"[Mesh] OR "Onion*"[tiab] OR "Allium 

cepa*"[tiab] OR "Leek*"[tiab] OR "Allium porrum"[tiab]) OR ("Garlic"[Mesh] OR "Garlic*"[tiab] OR 

"Allium sativum"[tiab]) OR ("Beta vulgaris"[Mesh] OR "Beta vulgari*"[tiab] OR "Beet*"[tiab] OR 

"Chard*"[tiab]) OR ("Daucus carota"[Mesh] OR "Daucus carota"[tiab] OR "Carrot*"[tiab]) OR 

("Lactuca"[Mesh] OR "Lactuca"[tiab] OR "Lettuce*"[tiab] OR "Lactuca Sativa*"[tiab]) OR 

("Pastinaca"[Mesh] OR "Pastinaca*"[tiab] OR "Parsnip*"[tiab]) OR ("Brassica napus"[Mesh] OR 

"Brassica napus"[tiab] OR "Turnip*"[tiab] OR "Rapeseed*"[tiab] OR "Rutabaga"[tiab]) OR 

("Brassica"[Mesh] OR "Brassica"[tiab] OR "Collard Green*"[tiab] OR "Kale"[tiab] OR "Cauliflower"[tiab] 

OR "Broccoli"[tiab] OR "Cabbage"[tiab]) OR ("Mustard Plant"[Mesh] OR "Mustard Plant*"[Mesh] OR 

"Brassica nigra"[tiab] OR "Mustard*"[tiab]) OR ("Armoracia"[Mesh] OR "Armoracia"[tiab] OR 

"Horseradish*"[tiab] OR "Armoracia"[tiab]) OR ("Raphanus"[Mesh] OR "Raphanus"[tiab] OR 

"Radish*"[tiab]) OR ("Nasturtium"[Mesh] OR "Nasturtium"[tiab] OR "Watercress"[tiab] OR 

"Nasturtium"[tiab]) OR ("Spinacia oleracea"[Mesh] OR "Spinacia oleracea"[tiab] OR "Spinach"[tiab])))) 

OR (((((((((((("Prunus dulcis"[Mesh] OR "Prunus dulcis"[tiab] OR "Almond*"[tiab] OR "Prunus*"[tiab]) 

OR ("Bertholletia"[Mesh] OR "Bertholletia"[tiab] OR "Brazil Nuts"[tiab] OR "Brazil Nut"[tiab] OR 

"Bertholletia excelsa"[tiab])) OR ("Anacardium"[Mesh] OR "Anacardium*"[tiab] OR "Cashew*"[tiab])) 

OR ("Corylus"[Mesh] OR "Corylus"[tiab] OR "Filbert"[tiab] OR "Hazelnut*"[tiab])) OR ("Carya"[Mesh] 

OR "Carya"[tiab] OR "Hickory"[tiab] OR "Pecan*"[tiab] OR "Pecan*"[tiab])) OR ("Pinus"[Mesh] OR 

"Pinus*"[tiab] OR "PIne*"[tiab])) OR ("Pistacia"[Mesh] OR "Pistacia"[tiab] OR "Pistachio*"[tiab])) OR 

("Macadamia"[Mesh] OR "Macadamia"[tiab])) OR ("Juglans"[Mesh] OR "Juglans"[tiab] OR 

"Walnut*"[tiab] OR "Juglans nigra*"[tiab])) OR ("Arachis"[Mesh] OR "Arachis"[tiab] OR 

"Peanut*"[tiab])) OR (((("Salvia hispanica"[Mesh] OR "Salvia hispanica"[tiab] OR "Chia"[tiab] OR 

"Salvia columbariae"[tiab]) OR ("Flax"[Mesh] OR "Flax*"[tiab] OR "Linum*"[tiab] OR "Linseed*"[tiab] 

OR "Linseed*"[tiab])) OR ("Cucurbita"[Mesh] OR "Cucurbita"[tiab] OR "Pumpkin*"[tiab] OR "Squash 

Plant*"[tiab] OR "Squashe*"[tiab])) OR ("Helianthus"[Mesh] OR "Helianthus"[tiab] OR "Jerusalem 

Artichoke*"[tiab] OR "Helianthus tuberosus*"[tiab] OR "Sunflower*"[tiab] OR "Helianthus 

annuus"[tiab]))))) OR (((((("Fishes"[Mesh] OR "Fish*"[tiab]) OR ("Fish Oils"[Mesh] OR "Fish Oil*"[tiab] 

OR "Fish Liver Oil*"[tiab])) OR ("Salmonidae"[Mesh] OR "Salmonidae*"[tiab] OR "Salmonid*"[tiab] 

OR "Grayling*"[tiab] OR "Thymallus*"[tiab] OR "Whitefish*"[tiab])) OR ("Crustacea"[Mesh] OR 

"Crustacea*"[tiab] OR "Ostracod*"[tiab])) OR ("Mollusca"[Mesh] OR "Mollusca*"[tiab] OR 

"Mollusk*"[tiab] OR "Mollusc*"[tiab])) OR ("Seafood"[Mesh] OR "Seafood*"[tiab] OR "Sea-Food*"[tiab] 

OR "Sea Food*"[tiab]))) OR (((((("Cheese"[Mesh] OR "Cheese*"[tiab]) OR ("Butter"[Mesh] OR 

"Butter*"[tiab])) OR ("Yogurt"[Mesh] OR "Yogurt"[tiab])))))) OR ((("Meat"[Mesh] OR "Meat*"[tiab]) OR 

("Red Meat"[Mesh] OR "Beef"[tiab] OR "Lamb Meat*"[tiab] OR "Veal*"[tiab] OR"Beef*"[tiab] ) OR 

("Pork Meat"[Mesh] OR "Pork"[tiab] OR "Pig"[tiab] OR "Bacon"[tiab] OR "Cured Ham"[tiab]) OR 

("Goats"[Mesh] OR "Goat*"[tiab] OR "Capra*"[tiab]) OR ("Poultry"[Mesh] OR "Poultry"[tiab] OR 

"Poultries"[tiab] OR "Domestic Fowl*"[tiab]) OR ("Chickens"[Mesh] OR "Chicken*"[tiab] OR 

"Gallus"[tiab]) OR ("Ducks"[Mesh] OR "Duck*"[tiab]) OR ("Turkey"[Mesh] OR "Turkey"[tiab] OR 

"Turkiye"[tiab]) OR ("Rabbits"[Mesh] OR "Rabbit*"[tiab] OR "Hare*"[tiab] OR "Oryctolagus 

cuniculus"[tiab]) OR ("Meat Products"[Mesh] OR "Meat Product*"[tiab] OR "Processed Meat"[tiab] 

OR "Smoking Meat"[tiab] OR "Salted meat"[tiab] OR "Curing Meat"[tiab] OR "Preserving 

Meat"[tiab])))) OR (((("Solanum tuberosum"[Mesh] OR "Solanum tuberosum*"[tiab] OR "Potato"[tiab]) 
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OR ("Ipomoea batatas"[Mesh] OR "Ipomoea batatas*"[tiab] OR "Sweet Potato*"[tiab]) OR 

("Helianthus"[Mesh] OR "Helianthus"[tiab] OR "Jerusalem Artichoke*"[tiab] OR "Helianthus 

tuberosus"[tiab] OR "Sunflower"[tiab] OR "Helianthus Annuus"[tiab]) OR ("Dioscorea"[Mesh] OR 

"Dioscorea*"[tiab] OR "Shan Yao"[tiab] OR "Yam"[tiab]) OR ("Manihot"[Mesh] OR "Manihot*"[tiab] 

OR "Kasaba*"[tiab] OR "Cassava*"[tiab] OR "Tapioca*"[tiab] OR "Manioc*"[tiab])) AND (("Eggs"[Mesh] 

OR "Egg"[tiab]) OR ("Egg White"[Mesh]) OR ("Egg Yolk"[Mesh]))))) OR ((("Plant Oils"[Mesh] OR 

"Plant Oil*"[tiab] OR "Vegetable Oil*"[tiab]) OR ("Margarine"[Mesh] OR "Margarine"[tiab]) OR 

("Butter"[Mesh] OR "Butter*"[tiab]) OR ("Ice Cream"[Mesh] OR "Cream"[tiab]) OR ("Dietary 

Fats"[Mesh] OR "Dietary Fat*"[tiab] OR "Lard*"[tiab])))) OR (((((((((((((((((((("Petroselinum"[Mesh] OR 

"Petroselinum*"[tiab] OR "Parsley"[tiab]) OR ("Apium"[Mesh] OR "Apium*"[tiab] OR "Celery*"[tiab] 

OR "Celeries*"[tiab] OR "Celeriac*"[tiab])) OR ("Garlic"[Mesh] OR "Garlic"[tiab] OR "Allium 

sativum"[tiab])) OR ("Rosmarinus"[Mesh] OR "Rosmarinus"[tiab] OR "Rosmary"[tiab])) OR ("Thymus 

Plant"[Mesh] OR "Thymus Plant*"[tiab] OR "Thyme*"[tiab])) OR ("Ocimum basilicum"[Mesh] OR 

"Ocimum basilicum"[tiab] OR "Basil"[tiab])) OR ("Anethum graveolens"[Mesh] OR "Anethum 

graveolen*"[tiab] OR "Dill*"[tiab])) OR ("Origanum"[Mesh] OR "Origanum*"[tiab] OR "Paprika"[tiab] 

OR "Oregano*"[tiab] OR "Marjoram*"[tiab])) OR ("Capsicum"[Mesh] OR "Capsicum"[tiab] OR "Bell 

Pepper"[tiab] OR "Sweet Pepper"[tiab] OR "Red Pepper"[tiab] OR "Green Pepper"[tiab] OR 

"Cayenne"[tiab] OR "Paprika"[tiab] OR "Hot Pepper"[tiab] OR "Jalapeno Pepper"[tiab] OR 

"Pimiento"[tiab] OR "Capsicum annuum"[tiab] OR "Chilli Pepper*"[tiab] OR "Chile Pepper*"[tiab])) 

OR ("Cinnamomum zeylanicum"[Mesh] OR "Cinnamomum zeylanicum"[tiab] OR "Cinnamon"[tiab])) 

OR ("Zingiber officinale"[Mesh] OR "Zingiber officinale*"[tiab] OR "Ginger*"[tiab])) OR 

("Curcuma"[Mesh] OR "Curcuma*"[tiab] OR "Tumeric*"[tiab] OR "Tumeric*"[tiab])) OR 

("Origanum"[Mesh] OR "Origanum"[tiab] OR "Oregano*"[tiab] OR "Marjoram*"[tiab])) OR 

("Crocus"[Mesh] OR "Crocus"[tiab] OR "Saffron"[tiab])) OR ("Carum"[Mesh] OR "Carum*"[tiab] OR 

"Caraway*"[tiab] OR "Ajowan*"[tiab])) OR ("Cuminum"[Mesh] OR "Cuminum"[tiab])) OR 

("Foeniculum"[Mesh] OR "Foeniculum*"[tiab] OR "Fennel*"[tiab])) OR ("Piper nigrum"[Mesh] OR 

"Piper nigrum*"[tiab] OR "Black Pepper*"[tiab]))))) OR (("Sugar-Sweetened Beverages"[Mesh] OR 

"Sugar-Sweetened Beverage*"[tiab] OR "Sugar-Added Beverage*"[tiab] OR "Sweetened 

Beverage*"[tiab]) OR ("Snacks"[Mesh] OR "Snack*"[tiab]) OR ("Candy"[Mesh] OR "Candy"[tiab]) OR 

("Candies"[tiab] OR "Confection*"[tiab]) OR ("Chocolate"[Mesh] OR "Chocolate*"[tiab] OR "Cocoa 

Powder*"[tiab]) OR ("Dessert"[tiab] OR "Cake*"[tiab] OR "Doughnut*"[tiab] OR "Pie"[tiab] OR 

"Brownies"[tiab] OR "Biscuit*"[tiab] OR "Pudding"[tiab]) OR ("Ice Cream"[Mesh] OR "Ice 

Cream*"[tiab]) OR ("Crisp*"[tiab] OR "Cracker"[tiab] OR "Pretzel"[tiab]))) OR (((("Water"[Mesh] OR 

"Water"[tiab]) OR ("Mineral Waters"[Mesh] OR "Mineral Water*"[tiab]) OR ("Tea"[Mesh] OR 

"Tea"[tiab]) OR ("Coffea"[Mesh] OR "Coffea"[tiab]) OR ("Fruit and Vegetable Juices"[Mesh] OR "Fruit 

Juice*"[tiab]) OR ("Beverages"[Mesh] OR "Beverage*"[tiab]))))) OR ((("Alcohol Drinking"[Mesh] OR 

"Alcohol"[tiab]) OR ("Beer"[Mesh] OR "Beer*"[tiab]) OR ("Wine"[Mesh] OR "Wine"[tiab] OR 

Vino[tiab]) OR ("Spirits"[tiab] OR "Snops"[tiab])))) OR ((("Food, Processed"[Mesh] OR "Processed 

Food*"[tiab] OR "Ultra-Processed Food*"[tiab]) OR ("Satureja"[Mesh] OR "Satureja"[tiab] OR 

Savory[tiab] OR Savories[tiab]) OR "Processed Meat"[tiab] OR ("Poultry"[Mesh] OR "Poultry"[tiab] 

OR "Poultries"[tiab] OR "Domestic Fowl*"[tiab]) OR "fish nugget*"[tiab] OR ("Fish Products"[Mesh] 

OR "Fish Product*"[tiab]) OR "Meal Replacement*"[tiab] OR ("Margarine"[Mesh] OR "Margarine"[tiab] 



139

) OR "Instant soup*"[tiab] OR "Breakfast Cereals"[tiab] OR ("Ice Cream"[Mesh] OR "Ice Cream*"[tiab]) 

OR ("Carbonated Beverages"[Mesh] OR "Carbonated Beverage*"[tiab] OR "Carbonated Drink*"[tiab] 

OR "Soft Drink*"[tiab] OR "Soda Pop*"[tiab])))) AND (((((randomised controlled trial[pt]) OR 

(controlled clinical trial[pt]) OR (randomised[tiab] OR randomised[tiab]) OR (placebo[tiab]) OR (drug 

therapy[sh]) OR (randomly[tiab]) OR (trial[tiab]) OR (groups[tiab])) NOT (animals[mh] NOT 

humans[mh]))) OR ((systematic review[ti] OR systematic literature review[ti] OR Cochrane Database 

Syst Rev[ta] OR systematic review[pt] OR placebo[tiab] OR meta-analysis[pt])))) NOT (animals[mesh] 

NOT humans[mesh])) AND (((((((((((((((((((("Non-alcoholic Fatty Liver Disease"[Mesh] OR "Non-

alcoholic Fatty Liver Disease*"[tiab] OR "Non alcoholic Liver Disease*"[tiab] OR "Non-alcoholic 

Liver Disease*"[tiab] OR "Nonalcoholic Fatty Liver"[tiab] OR "Nonalcoholic Steatohepatitis"[tiab]) 

OR ("Kidney Diseases"[Mesh] OR "Kidney Disease*"[tiab])) OR ("Migraine Disorders"[Mesh] OR 

"Migraine"[tiab] OR "Status Migrainosus"[tiab] OR "Headache*"[tiab])) OR ("Neoplasms"[Mesh] OR 

"Neoplasm*"[tiab] OR "Tumor*"[tiab] OR "Neoplasia*"[tiab] OR "Cancer*"[tiab] OR "Malignancy"[tiab] 

OR "Malignancies"[tiab] OR "Carcinoma*"[tiab])) OR ("Mortality"[Mesh] OR "Mortality"[tiab] OR 

"Mortalities"[tiab] OR "Death Rate*"[tiab] OR "Case Fatality Rate*"[tiab])) OR ("Cause of Death"[Mesh] 

OR "Cause of Death"[tiab] OR "Death Cause*"[tiab] OR "All-cause Mortality"[tiab] OR "All Cause 

Mortality"[tiab])) OR ("Malnutrition"[Mesh] OR "Malnutrition*"[tiab] OR "Malnourishment*"[tiab] 

OR "Undernutrition*"[tiab] OR "Nutritional Deficiency"[tiab] OR "Nutritional Deficiencies"[tiab])) 

OR ("Sports"[Mesh] OR "Sport*"[tiab] OR "Exercise*"[tiab])) OR ("Exercise"[Mesh] OR "Exercise*"[tiab] 

OR "Physical Activity"[tiab] OR "Physical Activities"[tiab])) OR ("Food/economics"[Mesh] OR "Food 

Cost*"[tiab] OR "Food Price*"[tiab])) OR (Cholesterol, LDL[Mesh] OR "LDL Cholesterol"[tiab] OR 

"beta-Lipoprotein Cholesterol"[tiab] OR "beta Lipoprotein Cholesterol"[tiab] OR "Low Density 

Lipoprotein Cholesterol"[tiab] OR "LDL Cholesteryl Linoleate"[tiab])) OR ("Diabetes Mellitus, Type 

2"[Mesh] OR "Type 2 Diabetes Mellitus"[tiab] OR "Adult-Onset Diabetes Mellitus"[tiab] OR "Ketosis-

Resistant Diabetes Mellitus"[tiab] OR "NIDDM"[tiab] OR "Maturity-Onset Diabetes Mellitus"[tiab] 

OR "Maturity Onset Diabetes Mellitus"[tiab] OR "MODY"[tiab] OR "Type 2 Diabetes Mellitus"[tiab] 

OR "Noninsulin-Dependent Diabetes Mellitus"[tiab] OR "Noninsulin Dependent Diabetes 

Mellitus"[tiab] OR "Maturity-Onset Diabetes"[tiab] OR "Maturity Onset Diabetes"[tiab] OR "Type 2 

Diabetes"[tiab])) OR ("Blood Pressure"[Mesh] OR "Blood Pressure"[tiab] OR "Pulse Pressure"[tiab] 

OR "Diastolic Pressure"[tiab] OR "Systolic Pressure"[tiab] OR "Hypertension"[tiab] OR 

"Hypotension"[tiab])) OR ("Blood Glucose"[Mesh] OR "Blood Glucose"[tiab] OR "Blood Sugar"[tiab] 

OR "Hyperglycemia"[tiab] OR "Hypoglycemia"[tiab])) OR ("Cardiovascular Diseases"[Mesh] OR 

"Cardiovascular Disease*"[tiab] OR "Cardiac Event*"[tiab] OR "Cardiac Event*"[tiab])) OR ("Coronary 

Disease"[Mesh] OR "Coronary Disease*"[tiab] OR "Coronary Heart Disease*"[tiab] OR "Coronary 

Heart Disease*"[tiab])) OR ("Myocardial Ischemia"[Mesh] OR "Myocardial Ischemia"[tiab] OR 

"Ischemic Heart Disease*"[tiab] OR "Ischemic Heart Disease*"[tiab]))) AND (((((systematic review[ti] 

OR systematic literature review[ti] OR Cochrane Database Syst Rev[ta] OR systematic review[pt] OR 

placebo[tiab] OR meta-analysis[pt] NOT (animals[mh] NOT humans[mh])) OR (randomised controlled 

trial[pt]) OR (controlled clinical trial[pt])) OR ((randomised[tiab] OR randomised[tiab]) OR 

(placebo[tiab]) OR (drug therapy[sh]) OR (randomly[tiab]) OR (trial[tiab]) OR (groups[tiab])))))) NOT 

(animals[mh] NOT humans[mh]))
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# 1 TO # 4	 DIETS (MEDITERRANEAN, DASH, VEGETARIAN/
VEGAN AND ABO TYPE) 

	 ((((("Diet, Mediterranean"[Mesh] OR "Mediterranean Diet*"[tiab]) OR (Dietary Approaches 

To Stop Hypertension[Mesh] OR "Dietary Approaches To Stop Hypertension"[tiab] OR "DASH 

Diet*"[tiab]) OR ("Diet, Vegan"[Mesh] OR "Vegan Diet*"[tiab] OR "Veganism*"[tiab] OR "Vegetarian 

Diet*"[tiab] OR "Plant-based diet*"[tiab] OR "Vegetarian Eating*"[tiab] OR "Vegetarianism*"[tiab])) 

OR ("ABO Blood-Group System"[Mesh] AND "Diet"[Mesh] OR "Blood Type Diet*"[tiab])) AND 

((((((((((((((((("Non-alcoholic Fatty Liver Disease"[Mesh] OR "Non-alcoholic Fatty Liver Disease*"[tiab] 

OR "Non alcoholic Liver Disease*"[tiab] OR "Non-alcoholic Liver Disease*"[tiab] OR "Nonalcoholic 

Fatty Liver"[tiab] OR "Nonalcoholic Steatohepatitis"[tiab]) OR ("Kidney Diseases"[Mesh] OR "Kidney 

Disease*"[tiab])) OR ("Migraine Disorders"[Mesh] OR "Migraine"[tiab] OR "Status Migrainosus"[tiab] 

OR "Headache*"[tiab])) OR ("Neoplasms"[Mesh] OR "Neoplasm*"[tiab] OR "Tumor*"[tiab] OR 

"Neoplasia*"[tiab] OR "Cancer*"[tiab] OR "Malignancy"[tiab] OR "Malignancies"[tiab] OR 

"Carcinoma*"[tiab])) OR ("Mortality"[Mesh] OR "Mortality"[tiab] OR "Mortalities"[tiab] OR 

"Death Rate*"[tiab] OR "Case Fatality Rate*"[tiab])) OR ("Cause of Death"[Mesh] OR "Cause of 

Death"[tiab] OR "Death Cause*"[tiab] OR "All-cause Mortality"[tiab] OR "All Cause Mortality"[tiab])) 

OR ("Malnutrition"[Mesh] OR "Malnutrition*"[tiab] OR "Malnourishment*"[tiab] OR 

"Undernutrition*"[tiab] OR "Nutritional Deficiency"[tiab] OR "Nutritional Deficiencies"[tiab])) OR 

("Sports"[Mesh] OR "Sport*"[tiab] OR "Exercise*"[tiab])) OR ("Exercise"[Mesh] OR "Exercise*"[tiab] 

OR "Physical Activity"[tiab] OR "Physical Activities"[tiab])) OR ("Food/economics"[Mesh] OR "Food 

Cost*"[tiab] OR "Food Price*"[tiab])) OR (Cholesterol, LDL[Mesh] OR "LDL Cholesterol"[tiab] OR 

"beta-Lipoprotein Cholesterol"[tiab] OR "beta Lipoprotein Cholesterol"[tiab] OR "Low Density 

Lipoprotein Cholesterol"[tiab] OR "LDL Cholesteryl Linoleate"[tiab])) OR ("Diabetes Mellitus, 

Type 2"[Mesh] OR "Type 2 Diabetes Mellitus"[tiab] OR "Adult-Onset Diabetes Mellitus"[tiab] OR 

"Ketosis-Resistant Diabetes Mellitus"[tiab] OR "NIDDM"[tiab] OR "Maturity-Onset Diabetes 

Mellitus"[tiab] OR "Maturity Onset Diabetes Mellitus"[tiab] OR "MODY"[tiab] OR "Type 2 Diabetes 

Mellitus"[tiab] OR "Noninsulin-Dependent Diabetes Mellitus"[tiab] OR "Noninsulin Dependent 

Diabetes Mellitus"[tiab] OR "Maturity-Onset Diabetes"[tiab] OR "Maturity Onset Diabetes"[tiab] 

OR "Type 2 Diabetes"[tiab])) OR ("Blood Pressure"[Mesh] OR "Blood Pressure"[tiab] OR "Pulse 

Pressure"[tiab] OR "Diastolic Pressure"[tiab] OR "Systolic Pressure"[tiab] OR "Hypertension"[tiab] OR 

"Hypotension"[tiab])) OR ("Blood Glucose"[Mesh] OR "Blood Glucose"[tiab] OR "Blood Sugar"[tiab] 

OR "Hyperglycemia"[tiab] OR "Hypoglycemia"[tiab])) OR ("Cardiovascular Diseases"[Mesh] OR 

"Cardiovascular Disease*"[tiab] OR "Cardiac Event*"[tiab] OR "Cardiac Event*"[tiab])) OR ("Coronary 

Disease"[Mesh] OR "Coronary Disease*"[tiab] OR "Coronary Heart Disease*"[tiab] OR "Coronary 

Heart Disease*"[tiab])) OR ("Myocardial Ischemia"[Mesh] OR "Myocardial Ischemia"[tiab] OR 

"Ischemic Heart Disease*"[tiab] OR "Ischemic Heart Disease*"[tiab]))) AND (((((systematic review[ti] 

OR systematic literature review[ti] OR Cochrane Database Syst Rev[ta] OR systematic review[pt] 

OR placebo[tiab] OR meta-analysis[pt] NOT (animals[mh] NOT humans[mh])) OR (randomised 

controlled trial[pt]) OR (controlled clinical trial[pt])) OR ((randomised[tiab] OR randomised[tiab]) OR 

(placebo[tiab]) OR (drug therapy[sh]) OR (randomly[tiab]) OR (trial[tiab]) OR (groups[tiab])))))) NOT 

(animals[mh] NOT humans[mh])
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Appendix C. References Added 
after Revision of the SNG2025

A) REVIEWER-INITIATED REFERENCES

References added based on suggestions from international reviewers and Slovenian 
experts during the May–June 2024 review process.
Alcohol in Slovenia: 
https://ec.europa.eu/eurostat/web/products-eurostat-news/w/ddn-20231010-1, 
https://nijz.si/wp-content/uploads/2022/07/alcohol_policy_in_slovenia_final.pdf, 
https://health.ec.europa.eu/system/files/2022-12/2022_healthatglance_rep_en_0.
pdf, https://www.who.int/europe/news/item/04-01-2023-no-level-of-alcohol-
consumption-is-safe-for-our-health and https://www.who.int/data/gho/data/
themes/global-information-system-on-alcohol-and-health 
Alcohol:  
https://www.thelancet.com/journals/lanpub/article/PIIS2468-2667(22)00317-6/
fulltext, https://pubmed.ncbi.nlm.nih.gov/30146330/ and https://pmc.ncbi.nlm.nih.
gov/articles/PMC10989238/ 
Ammonia in animal farming: https://www.sciencedirect.com/science/article/pii/
S0301479722018588
Antinutrients:  
https://pubmed.ncbi.nlm.nih.gov/32987890/ 
Aquaculture surpasses traditional fishing:  
https://www.fao.org/newsroom/detail/fao-report-global-fisheries-and-aquaculture-
production-reaches-a-new-record-high/en 
Ca-fortified plant-based alternatives:  
https://pmc.ncbi.nlm.nih.gov/articles/PMC10504201/ and https://pmc.ncbi.nlm.nih.
gov/articles/PMC10421432/ 
CDC ‘One Health’: 
https://www.cdc.gov/one-health/about/index.html 
Cocoa:  
https://pubmed.ncbi.nlm.nih.gov/34578786/ 
Dairy products and CRC and prostate cancer: SR/MA: https://pubmed.ncbi.nlm.
nih.gov/31089733/ and https://pubmed.ncbi.nlm.nih.gov/25527754/ 
Dairy products and SFA: 
https://pmc.ncbi.nlm.nih.gov/articles/PMC10255899/pdf/nutrients-15-02603.pdf, 
https://pubmed.ncbi.nlm.nih.gov/33985895/ and https://pubmed.ncbi.nlm.nih.
gov/34550320/ 

https://ec.europa.eu/eurostat/web/products-eurostat-news/w/ddn-20231010-1
https://nijz.si/wp-content/uploads/2022/07/alcohol_policy_in_slovenia_final.pdf
https://health.ec.europa.eu/system/files/2022-12/2022_healthatglance_rep_en_0.pdf
https://health.ec.europa.eu/system/files/2022-12/2022_healthatglance_rep_en_0.pdf
https://www.who.int/europe/news/item/04-01-2023-no-level-of-alcohol-consumption-is-safe-for-our-health
https://www.who.int/europe/news/item/04-01-2023-no-level-of-alcohol-consumption-is-safe-for-our-health
https://www.who.int/data/gho/data/themes/global-information-system-on-alcohol-and-health
https://www.who.int/data/gho/data/themes/global-information-system-on-alcohol-and-health
https://www.thelancet.com/journals/lanpub/article/PIIS2468-2667(22)00317-6/fulltext
https://www.thelancet.com/journals/lanpub/article/PIIS2468-2667(22)00317-6/fulltext
https://pubmed.ncbi.nlm.nih.gov/30146330/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10989238/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10989238/
https://www.sciencedirect.com/science/article/pii/S0301479722018588
https://www.sciencedirect.com/science/article/pii/S0301479722018588
https://pubmed.ncbi.nlm.nih.gov/32987890/
https://www.fao.org/newsroom/detail/fao-report-global-fisheries-and-aquaculture-production-reaches-a-new-record-high/en
https://www.fao.org/newsroom/detail/fao-report-global-fisheries-and-aquaculture-production-reaches-a-new-record-high/en
https://pmc.ncbi.nlm.nih.gov/articles/PMC10504201/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10421432/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10421432/
https://www.cdc.gov/one-health/about/index.html
https://pubmed.ncbi.nlm.nih.gov/34578786/
https://pubmed.ncbi.nlm.nih.gov/31089733/
https://pubmed.ncbi.nlm.nih.gov/31089733/
https://pubmed.ncbi.nlm.nih.gov/25527754/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10255899/pdf/nutrients-15-02603.pdf
https://pubmed.ncbi.nlm.nih.gov/33985895/
https://pubmed.ncbi.nlm.nih.gov/34550320/
https://pubmed.ncbi.nlm.nih.gov/34550320/
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Depression – prevalence: 
https://pubmed.ncbi.nlm.nih.gov/37024144/
Depression and diet: 
https://pubmed.ncbi.nlm.nih.gov/40077681/, https://pubmed.ncbi.nlm.nih.
gov/24196402/, https://pubmed.ncbi.nlm.nih.gov/34612096/, https://www.
tandfonline.com/doi/full/10.1080/10408398.2020.1741505 and https://pubmed.ncbi.
nlm.nih.gov/40077754/ 
Diet and environment:  
https://pubmed.ncbi.nlm.nih.gov/37928317/ and  
https://pubmed.ncbi.nlm.nih.gov/35458176/
Dietary cholesterol: 
https://faseb.onlinelibrary.wiley.com/doi/10.1096/fasebj.28.1_supplement.267.6 and 
https://pubmed.ncbi.nlm.nih.gov/26109578/ 
Eat Lancet plate composition:  
https://eatforum.org/content/uploads/2019/07/EAT-Lancet_Commission_
Summary_Report.pdf 
Economic burden – alcohol: 
https://nijz.si/wp-content/uploads/2022/07/ekonomske_posledice_pitja_
alkohola_2018-2019.pdf 
Emotional eating: 
https://pubmed.ncbi.nlm.nih.gov/32213213/, https://pubmed.ncbi.nlm.nih.
gov/32998238/ and https://pubmed.ncbi.nlm.nih.gov/32026375/ 
Fewer healthcare costs in companies if they include nutrition and wellness: https://
pubmed.ncbi.nlm.nih.gov/33876454/, https://pubmed.ncbi.nlm.nih.gov/20389060/ 
Food allergies (SR/MA):  
https://pubmed.ncbi.nlm.nih.gov/37405695/ 
Healthy snacks:  
https://pubmed.ncbi.nlm.nih.gov/29659681/ 
Herbs and spices: 
https://pubmed.ncbi.nlm.nih.gov/38068725/ and https://pubmed.ncbi.nlm.nih.
gov/31143299/ 
Iron absorption from eggs:  
https://pmc.ncbi.nlm.nih.gov/articles/PMC9213210/ and https://pmc.ncbi.nlm.nih.
gov/articles/PMC7509542/ 
Less n-3 in farmed fish due to modified feed: https://pmc.ncbi.nih.gov/articles/
PMC9475308/, https://pmc.ncbi.nlm.nih.gov/articles/PMC11171545/ and https://
pubmed.ncbi.nlm.nih.gov/19087364/ 
Loneliness and social isolation: 
https://pubmed.ncbi.nlm.nih.gov/33791461/ 
Low GI:  
https://jn.nutrition.org/article/S0022-3166(22)03037-1/fulltext and https://pubmed.
ncbi.nlm.nih.gov/31374573/

https://pubmed.ncbi.nlm.nih.gov/37024144/
https://pubmed.ncbi.nlm.nih.gov/40077681/
https://pubmed.ncbi.nlm.nih.gov/24196402/
https://pubmed.ncbi.nlm.nih.gov/24196402/
https://pubmed.ncbi.nlm.nih.gov/34612096/
https://www.tandfonline.com/doi/full/10.1080/10408398.2020.1741505
https://www.tandfonline.com/doi/full/10.1080/10408398.2020.1741505
https://pubmed.ncbi.nlm.nih.gov/40077754/
https://pubmed.ncbi.nlm.nih.gov/40077754/
https://pubmed.ncbi.nlm.nih.gov/37928317/
https://pubmed.ncbi.nlm.nih.gov/35458176/
https://faseb.onlinelibrary.wiley.com/doi/10.1096/fasebj.28.1_supplement.267.6
https://pubmed.ncbi.nlm.nih.gov/26109578/
https://eatforum.org/content/uploads/2019/07/EAT-Lancet_Commission_Summary_Report.pdf
https://eatforum.org/content/uploads/2019/07/EAT-Lancet_Commission_Summary_Report.pdf
https://nijz.si/wp-content/uploads/2022/07/ekonomske_posledice_pitja_alkohola_2018-2019.pdf
https://nijz.si/wp-content/uploads/2022/07/ekonomske_posledice_pitja_alkohola_2018-2019.pdf
https://pubmed.ncbi.nlm.nih.gov/32213213/
https://pubmed.ncbi.nlm.nih.gov/32998238/
https://pubmed.ncbi.nlm.nih.gov/32998238/
https://pubmed.ncbi.nlm.nih.gov/32026375/
https://pubmed.ncbi.nlm.nih.gov/33876454/
https://pubmed.ncbi.nlm.nih.gov/33876454/
https://pubmed.ncbi.nlm.nih.gov/20389060/
https://pubmed.ncbi.nlm.nih.gov/37405695/
https://pubmed.ncbi.nlm.nih.gov/29659681/
https://pubmed.ncbi.nlm.nih.gov/38068725/
https://pubmed.ncbi.nlm.nih.gov/31143299/
https://pubmed.ncbi.nlm.nih.gov/31143299/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9213210/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7509542/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7509542/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9475308/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9475308/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11171545/
https://pubmed.ncbi.nlm.nih.gov/19087364/
https://pubmed.ncbi.nlm.nih.gov/19087364/
https://pubmed.ncbi.nlm.nih.gov/33791461/
https://jn.nutrition.org/article/S0022-3166(22)03037-1/fulltext
https://pubmed.ncbi.nlm.nih.gov/31374573/
https://pubmed.ncbi.nlm.nih.gov/31374573/
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Mediterranean (plant-forward) diet: 
https://pubmed.ncbi.nlm.nih.gov/40138066/
Mental Health: 
https://eurohealthobservatory.who.int/publications/m/slovenia-country-health-
profile-2023
Moderate energy restriction: 
https://pmc.ncbi.nlm.nih.gov/articles/PMC9036399/ 
Nature and Mental Health:  
https://pubmed.ncbi.nlm.nih.gov/37019572/, https://pmc.ncbi.nlm.nih.gov/articles/
PMC8125471/, https://pmc.ncbi.nlm.nih.gov/articles/PMC9754067/ and https://
pmc.ncbi.nlm.nih.gov/articles/PMC6562165/ 
New German dietary guidelines:  https://www.dge.de/fileadmin/dok/wissenschaft/
publikationen/Interpretationshilfe_DGE_FBDG_DEundENG.pdf 
Older adults 65+: 
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Ageing_
Europe_-_introduction
Organic vs. conventional vs. cage-produced eggs:  
https://pubmed.ncbi.nlm.nih.gov/35811992/ and https://pubmed.ncbi.nlm.nih.
gov/32600012/ 
Oxalates:  
https://pmc.ncbi.nlm.nih.gov/articles/PMC7600777/ 
Planetary diet:  
https://pubmed.ncbi.nlm.nih.gov/39064662/ and https://pubmed.ncbi.nlm.nih.
gov/39855229/ 
Plant drinks to replace cow’s milk: 
https://pmc.ncbi.nlm.nih.gov/articles/PMC9650290/, https://pubmed.ncbi.nlm.nih.
gov/38871080/
Plant protein:  
https://pubmed.ncbi.nlm.nih.gov/35508011/
Plant-based protein and muscle: 
https://pubmed.ncbi.nlm.nih.gov/39982647/, 
Protein for maximal synthesis: 
https://pmc.ncbi.nlm.nih.gov/articles/PMC7285146/ and https://pubmed.ncbi.nlm.
nih.gov/35187864/ 
Protein intake – EFSA recommendations: https://efsa.onlinelibrary.wiley.com/doi/
epdf/10.2903/j.efsa.2012.2557 
Pseudo grains: 
https://www.tandfonline.com/doi/full/10.1080/10408398.2020.1761774 and https://
fppn.biomedcentral.com/articles/10.1186/s43014-023-00154-z 
Selenium in databases: https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.
efsa.2014.3846  
Slovenian viticulture: 

https://pubmed.ncbi.nlm.nih.gov/40138066/
https://eurohealthobservatory.who.int/publications/m/slovenia-country-health-profile-2023
https://eurohealthobservatory.who.int/publications/m/slovenia-country-health-profile-2023
https://pmc.ncbi.nlm.nih.gov/articles/PMC9036399/
https://pubmed.ncbi.nlm.nih.gov/37019572/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8125471/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8125471/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9754067/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6562165/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6562165/
https://www.dge.de/fileadmin/dok/wissenschaft/publikationen/Interpretationshilfe_DGE_FBDG_DEundENG.pdf
https://www.dge.de/fileadmin/dok/wissenschaft/publikationen/Interpretationshilfe_DGE_FBDG_DEundENG.pdf
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Ageing_Europe_-_introduction
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Ageing_Europe_-_introduction
https://pubmed.ncbi.nlm.nih.gov/35811992/
https://pubmed.ncbi.nlm.nih.gov/32600012/
https://pubmed.ncbi.nlm.nih.gov/32600012/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7600777/
https://pubmed.ncbi.nlm.nih.gov/39064662/
https://pubmed.ncbi.nlm.nih.gov/39855229/
https://pubmed.ncbi.nlm.nih.gov/39855229/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9650290/
https://pubmed.ncbi.nlm.nih.gov/38871080/
https://pubmed.ncbi.nlm.nih.gov/38871080/
https://pubmed.ncbi.nlm.nih.gov/35508011/
https://pubmed.ncbi.nlm.nih.gov/39982647/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7285146/
https://pubmed.ncbi.nlm.nih.gov/35187864/
https://pubmed.ncbi.nlm.nih.gov/35187864/
https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2012.2557
https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2012.2557
https://www.tandfonline.com/doi/full/10.1080/10408398.2020.1761774
https://fppn.biomedcentral.com/articles/10.1186/s43014-023-00154-z
https://fppn.biomedcentral.com/articles/10.1186/s43014-023-00154-z
https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2014.3846
https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2014.3846
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https://www.stat.si/StatWeb/en/news/Index/9568 
Small fish: 
https://www.nature.com/articles/s41586-021-03889-2
Spanish dietary guidelines: https://www.aesan.gob.es/AECOSAN/docs/
documentos/nutricion/RECOMENDACIONES_DIETETICAS_EN.pdf
Spices and herbs:  
https://pubmed.ncbi.nlm.nih.gov/31143299/,  https://pubmed.ncbi.nlm.nih.
gov/38068725/ and https://pubmed.ncbi.nlm.nih.gov/25749238/ 
Stress and cognition: 
https://pubmed.ncbi.nlm.nih.gov/26304203/ 
Tea and absorption:  
https://pubmed.ncbi.nlm.nih.gov/10999016/, https://pubmed.ncbi.nlm.nih.
gov/12936926/, https://pubmed.ncbi.nlm.nih.gov/29046302/
Tea and dementia: 
https://pubmed.ncbi.nlm.nih.gov/37483967/ 
Tea and LDL cholesterol:  
https://pubmed.ncbi.nlm.nih.gov/32434539/ and https://pubmed.ncbi.nlm.nih.
gov/27324590/ 
TFA – dietary sources: https://pubmed.ncbi.nlm.nih.gov/33445809/ 
Tradition and ethnicity in FBDG:  
https://pmc.ncbi.nlm.nih.gov/articles/PMC11087705/, https://pmc.ncbi.nlm.nih.gov/
articles/PMC8883773/, https://pmc.ncbi.nlm.nih.gov/articles/PMC6889524/ 
Unhealthy snacks:  
https://pubmed.ncbi.nlm.nih.gov/17556685/ and https://pubmed.ncbi.nlm.nih.
gov/32992500/ 
UPF and addiction: 
https://pubmed.ncbi.nlm.nih.gov/37813420/ 
UPF and cancer:  
https://pubmed.ncbi.nlm.nih.gov/38115963/ 
UPF and dementia:  
https://pubmed.ncbi.nlm.nih.gov/37831127/ 
Use of antibiotics in aquaculture:  
https://pubmed.ncbi.nlm.nih.gov/36934450/ 
Vinegar:  
https://pubmed.ncbi.nlm.nih.gov/33401833/, https://pubmed.ncbi.nlm.nih.
gov/31667860/, https://pubmed.ncbi.nlm.nih.gov/34187442/, https://pubmed.ncbi.
nlm.nih.gov/37608660/, https://pubmed.ncbi.nlm.nih.gov/36152934/, https://
pubmed.ncbi.nlm.nih.gov/25168916/, https://pubmed.ncbi.nlm.nih.gov/17979912/ 
and https://pubmed.ncbi.nlm.nih.gov/12376715/ 
Vitamin B12 in feed: https://efsa.onlinelibrary.wiley.com/doi/pdfdirect/10.2903/j.
efsa.2024.8752
WHO ‘One Health’: 

https://www.stat.si/StatWeb/en/news/Index/9568
https://www.nature.com/articles/s41586-021-03889-2
https://www.aesan.gob.es/AECOSAN/docs/documentos/nutricion/RECOMENDACIONES_DIETETICAS_EN.pdf
https://www.aesan.gob.es/AECOSAN/docs/documentos/nutricion/RECOMENDACIONES_DIETETICAS_EN.pdf
https://pubmed.ncbi.nlm.nih.gov/31143299/
https://pubmed.ncbi.nlm.nih.gov/38068725/
https://pubmed.ncbi.nlm.nih.gov/38068725/
https://pubmed.ncbi.nlm.nih.gov/25749238/
https://pubmed.ncbi.nlm.nih.gov/26304203/
https://pubmed.ncbi.nlm.nih.gov/10999016/
https://pubmed.ncbi.nlm.nih.gov/12936926/
https://pubmed.ncbi.nlm.nih.gov/12936926/
https://pubmed.ncbi.nlm.nih.gov/29046302/
https://pubmed.ncbi.nlm.nih.gov/37483967/
https://pubmed.ncbi.nlm.nih.gov/32434539/
https://pubmed.ncbi.nlm.nih.gov/27324590/
https://pubmed.ncbi.nlm.nih.gov/27324590/
https://pubmed.ncbi.nlm.nih.gov/33445809/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11087705/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8883773/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8883773/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6889524/
https://pubmed.ncbi.nlm.nih.gov/17556685/
https://pubmed.ncbi.nlm.nih.gov/32992500/
https://pubmed.ncbi.nlm.nih.gov/32992500/
https://pubmed.ncbi.nlm.nih.gov/37813420/
https://pubmed.ncbi.nlm.nih.gov/38115963/
https://pubmed.ncbi.nlm.nih.gov/37831127/
https://pubmed.ncbi.nlm.nih.gov/36934450/
https://pubmed.ncbi.nlm.nih.gov/33401833/
https://pubmed.ncbi.nlm.nih.gov/31667860/
https://pubmed.ncbi.nlm.nih.gov/31667860/
https://pubmed.ncbi.nlm.nih.gov/34187442/
https://pubmed.ncbi.nlm.nih.gov/37608660/
https://pubmed.ncbi.nlm.nih.gov/37608660/
https://pubmed.ncbi.nlm.nih.gov/36152934/
https://pubmed.ncbi.nlm.nih.gov/25168916/
https://pubmed.ncbi.nlm.nih.gov/25168916/
https://pubmed.ncbi.nlm.nih.gov/17979912/
https://pubmed.ncbi.nlm.nih.gov/12376715/
https://efsa.onlinelibrary.wiley.com/doi/pdfdirect/10.2903/j.efsa.2024.8752
https://efsa.onlinelibrary.wiley.com/doi/pdfdirect/10.2903/j.efsa.2024.8752
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https://www.who.int/news-room/fact-sheets/detail/one-health
WOAH Animal Health: 
https://www.woah.org/en/new-global-strategy-for-the-prevention-and-control-of-
high-pathogenicity-avian-influenza/
‘5-a-day’:  
https://ec.europa.eu/eurostat/web/products-eurostat-news/-/ddn-20220104-1 

B) REFERENCES PUBLISHED AFTER APRIL 2024:

Additional studies on physical activity:  
https://pmc.ncbi.nlm.nih.gov/articles/PMC8001428/, https://pubmed.ncbi.nlm.nih.
gov/30068354/, https://pubmed.ncbi.nlm.nih.gov/32747792/, https://pubmed.ncbi.
nlm.nih.gov/15829535/, https://pubmed.ncbi.nlm.nih.gov/36431252/ and https://
pubmed.ncbi.nlm.nih.gov/17277604/ 
Cocoa:  
https://pubmed.ncbi.nlm.nih.gov/38931273/ 
Coffee:   
https://pubmed.ncbi.nlm.nih.gov/39828230/ 
Physical activity:  
https://www.mdpi.com/1467-3045/46/6/327
Potatoes:  
https://pubmed.ncbi.nlm.nih.gov/39489419/ and https://www.mdpi.com/2072-
6643/17/3/451
Protein and kidney function:  
https://www.kidney-international.org/article/S0085-2538%2823%2900766-4/
fulltext 
Selenium in Brazil nuts: 
https://pubmed.ncbi.nlm.nih.gov/39891729/ 
Tea classification and effects: 
https://pmc.ncbi.nlm.nih.gov/articles/PMC11521711/ 
Water fasting – terminology and safety:  
https://pubmed.ncbi.nlm.nih.gov/39599745/, https://pubmed.ncbi.nlm.nih.
gov/38956708/ and https://pubmed.ncbi.nlm.nih.gov/39059384/ 
WFPB position by the Academy of Nutrition and Dietetics: https://pubmed.ncbi.
nlm.nih.gov/39923894/ 

C) LEADING AUTHORS’ REFERENCES

References added between April 2024 and June 2025 based on the core 
writing team’s consensus to reflect new evidence and align with international 
recommendations.

https://www.who.int/news-room/fact-sheets/detail/one-health
https://www.woah.org/en/new-global-strategy-for-the-prevention-and-control-of-high-pathogenicity-avian-influenza/
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https://pubmed.ncbi.nlm.nih.gov/39489419/
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https://www.kidney-international.org/article/S0085-2538%2823%2900766-4/fulltext
https://www.kidney-international.org/article/S0085-2538%2823%2900766-4/fulltext
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https://pubmed.ncbi.nlm.nih.gov/39059384/
https://pubmed.ncbi.nlm.nih.gov/39923894/
https://pubmed.ncbi.nlm.nih.gov/39923894/
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Antinutrients:  
https://onlinelibrary.wiley.com/doi/epdf/10.1111/nbu.12732?saml_referrer
Cheaper food due to reduced intake of red and processed meat (replacement): 
https://pubmed.ncbi.nlm.nih.gov/39385430/ 
DASH diet MA:  
https://www.nmcd-journal.com/article/S0939-4753(25)00211-X/abstract 
Eat Lancet for Healthcare professionals: https://eatforum.org/content/
uploads/2019/01/EAT_brief_healthcare-professionals.pdf 
Global SR/MA: Planetary diet and cardiovascular health: https://pubmed.ncbi.nlm.
nih.gov/39489999/ 
Limitation of weekly meat intake: https://eatforum.org/content/uploads/2019/01/
EAT_brief_healthcare-professionals.pdf 
Salt (Slovenia): https://pmc.ncbi.nlm.nih.gov/articles/PMC11505472/pdf/
S1368980024001605a.pdf 
Salt:  
https://nijz.si/zivljenjski-slog/prehrana/sol-in-zdravje/
SR: Planetary diet and obesity:  
https://onlinelibrary.wiley.com/doi/full/10.1111/obr.13901 
SR/MA: Mediterranean diet:  
https://pubmed.ncbi.nlm.nih.gov/39599734/, https://pubmed.ncbi.nlm.
nih.gov/39797935/, https://www.sciencedirect.com/science/article/pii/
S0146280624001488 and https://pubmed.ncbi.nlm.nih.gov/39143663/ 
SR/MA: Milk (Ca) and cancer: https://www.sciencedirect.com/science/article/pii/
S0946672X25000653 
SR/MA: Red and white wine and CVD:  
https://www.mdpi.com/2072-6643/17/3/534 
SR/MA: Red meat and gastrointestinal and colorectal cancer: https://link.springer.
com/article/10.1007/s11357-025-01646-1#citeas and https://pubmed.ncbi.nlm.nih.
gov/38924054/ 
SR/MA: Soy and CVDs, cancer, and mortality: https://link.springer.com/
article/10.1007/s00394-024-03363-5
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https://eatforum.org/content/uploads/2019/01/EAT_brief_healthcare-professionals.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC11505472/pdf/S1368980024001605a.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC11505472/pdf/S1368980024001605a.pdf
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https://onlinelibrary.wiley.com/doi/full/10.1111/obr.13901
https://pubmed.ncbi.nlm.nih.gov/39599734/
https://pubmed.ncbi.nlm.nih.gov/39797935/
https://pubmed.ncbi.nlm.nih.gov/39797935/
https://www.sciencedirect.com/science/article/pii/S0146280624001488
https://www.sciencedirect.com/science/article/pii/S0146280624001488
https://pubmed.ncbi.nlm.nih.gov/39143663/
https://www.sciencedirect.com/science/article/pii/S0946672X25000653
https://www.sciencedirect.com/science/article/pii/S0946672X25000653
https://www.mdpi.com/2072-6643/17/3/534
https://link.springer.com/article/10.1007/s11357-025-01646-1#citeas
https://link.springer.com/article/10.1007/s11357-025-01646-1#citeas
https://pubmed.ncbi.nlm.nih.gov/38924054/
https://pubmed.ncbi.nlm.nih.gov/38924054/
https://link.springer.com/article/10.1007/s00394-024-03363-5
https://link.springer.com/article/10.1007/s00394-024-03363-5
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Appendix D. Scoring System 
Model for Foods Classification 
as ‘High in’ and ‘Source of ’ 
To objectively quantify the nutrient content of various foods, a scoring system 
was devised based on existing literature (Table 1). This model classifies foods 
as either ‘high in’ sodium, SFA, and dietary fibre, or as a ‘source of ’ protein, n-3 
polyunsaturated fatty acids (n-3 PUFA), and micronutrients. The scoring system 
was applied in Sections 3 and 4 of the SNG2025. Additionally, the food groups 
charts in this chapter provide a summary of the topic, with written content that is 
properly cited.

Table C. Criteria for scoring system model for foods classification as ‘high in’ 
sodium, SFA and fibre, and ‘source of ’ proteins, n-3 polyunsaturated fatty acids (n-3 
PUFAs) and micronutrients according to the European Food Safety Authority [200] 
and Voedings centrum of Netherland (Netherlands Nutrition Center) [163], cited by 
the European Food Safety Authority (EFSA) [162], European Commission [168], and 
D-A-CH recommended values [166] adopted in Slovenia [167], calculated based on 
data from the Slovenian food database [165].
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‘High in’ ‘Source of ’

Food Groups SODIUM 

modified 

[165–168]

≥ 0.12 g/100 g 

or ml

SFA 

[162,163,165–

167]

> 1 g/100 g 

(milk)

> 5 g/100 g 

(meat, fish, 

eggs)

> 6 g/100 g 

(nuts/seeds)

> 18 g/100 g 

(cream, cheese)

> 24 g/100 g 

(oils)

DIETARY FIBRE

[165–168]

≥ 6 g/100 g or

≥ 3 g/100 kcal

PROTEINS 

[165–168]

≥ 12% E

N-3 PUFA

[165–167,200]

0.3 g 

ALA/100 g 

and

0.3 g 

ALA/100 kcal

or

40 mg EPA + 

DHA/100 g 

and

40 mg EPA 

+ DHA/100 

kcal

MICRONUTRIENTS

[165–168]

≥ 15% of recommended 

value/100 g or ml

Cereals NO YES YES NO Vitamins: 

B1(thiamine), 

B2 (riboflavin), 

B3 (niacin), B5 

(pantothenic acid), 

B6 (pyridoxine), B7 

(biotin) and B9 (folate))

Minerals: calcium 

(amaranth), iron, 

zinc, magnesium and 

phosphorus

Potatoes and 

Other Starchy 

Tubers

NO YES NO NO Vitamin: C

Mineral: potassium

Legumes and 

Pulses

NO YES YES NO Vitamins: B3 (niacin), 

B5 (pantothenic acid), 

B6 (pyridoxine), B9 

(folate) and K 

Minerals: calcium, 

iron, magnesium, 

phosphorous, 

potassium and zinc
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Fruits NO YES NO NO Vitamins: C, B7 (biotin) 

and K (blueberries)

Minerals: calcium (dry 

figs)

Vegetables YES (pickled 

vegetables)

NO YES YES (green 

leafy vegetables: 

spinach and 

arugula, brassica 

vegetables: 

broccoli)

YES (green 

leafy 

vegetables: 

spinach and 

arugula, 

brassica 

vegetables: 

broccoli)

Vitamins: 

β-carotene*, C and K

Mineral: calcium 

(cabbage), iron 

(spinach, carrot) 

Mushrooms** YES (pickled 

vegetables)

NO YES (porcini and 

real bolete)

NO NO Vitamins: D 

(porcini), B3 (niacin: 

shiitake and button 

mushroom), B5 

(pantothenic acid: 

porcini, shitake and 

button mushrooms)

Minerals: iodine 

(button mushrooms), 

selenium (porcini and 

real bolete)

Nuts and Seeds NO YES YES YES (walnuts 

(oil), flaxseed, 

hemp seeds, 

chia seeds)

Vitamins: B2 

(riboflavin; sesame 

seeds, hazelnut), 

B3 (niacin), B6 

(pyridoxine), B7 

(biotin), B9 (folate), 

vitamin E (hazelnuts, 

peanuts, pumpkin 

seeds)

Minerals: potassium, 

magnesium, 

phosphorus, iron, 

zinc, calcium 

(hazelnuts, almonds, 

flaxseed, sesame 

seeds and chia seeds), 

selenium (Brazil nuts, 

flaxseed and sesame 

seeds)
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Fish and 

Seafood

YES 

(canned 

fish) 

NO NO YES YES Vitamins: B12 

(cobalamin), D and 

K (squid)

Minerals: phosphorus 

(all listed),  

iodine (salmon, tuna)

Milk and Dairy YES (cheese) YES (milk and 

cheese, except 

mozzarella)

NO YES NO Vitamins: B2 

(riboflavin), B12 

(cobalamin; cheese)

Minerals: calcium 

(all except cream), 

phosphorus, selenium 

and zinc (both two in 

cheese)

Meat and 

Processed Meat

YES 

(processed 

meats)

YES (processed 

meat)

NO YES NO Vitamins: B2 

(riboflavin, red/white 

meat), B6 (pyridoxine, 

red/white meat) and 

B12 (cobalamin; 

red meat and karst 

pancetta))

Minerals: iron (beef, 

blood sausage and 

salami , iodine 

(processed meat, if 

iodised salt used), 

phosphorus (red/

white/processed 

meat), selenium (blood 

sausage) and zinc (red/

white/processed meat)



151

Eggs NO YES NO YES NO Vitamins: A, B2 

(riboflavin), B5 

(pantothenic acid), 

B7 (biotin) and B12 

(cobalamin)

Minerals: iron, 

phosphorus, selenium 

and zinc

Fats and Oils NO YES (butter, 

lard, ghee and 

tropical oils)

NO NO YES (flax 

oil, hemp oil, 

rapeseed oil 

and soybean 

oil)

Vitamins: K (all listed), 

A (ghee, butter), E 

(vegetable oils and 

butter; not lard and 

tropical oils/fats)

Sweets and Snacks YES

(Crisps, 

salted 

nuts, salty 

crackers)

NO

(Many 

industrial 

baked goods 

such as 

biscuits, 

cakes, 

pastries, and 

brownies are 

‘high in’ SFA) 

NO NO NO Vitamins: /

Minerals: /

Water and 

Non-Alcoholic 

Beverages (non-

fortified)

NO NO NO NO NO Vitamins: /

Minerals: /

Alcohol NO NO NO NO NO Vitamins: /

Minerals: /
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Herbs and 

Spices*** ( /50 g)

NO NO (turmeric) YES (rosemary, 

turmeric) 

YES (parsley) NO Vitamins: β-carotene 

(parsley), B9 (folate; 

parsley and rosemary), 

C (parsley, turmeric 

and rosemary); E and 

K (both in parsley and 

ginger)

Minerals: calcium 

(onion, parsley, 

cinnamon and 

rosemary), iron (all 

listed), magnesium 

(onion, parsley, ginger, 

cinnamon, turmeric 

and rosemary), 

potassium (turmeric), 

selenium (garlic and 

ginger) and zinc 

(onion, parsley and 

ginger)

Vinegar**** (/50 

g)

NO NO NO NO NO Vitamins: /

Minerals: /

* The vitamin A content of foods is expressed as retinol equivalents (RE). Conversion factors are as follows: 1 mg RE = 1 mg of 
retinol = 6 mg of total-trans-β-carotene = 12 mg of other provitamin A carotenoids = 1.15 mg of total-trans-retinyl acetate = 1.83 
mg of total-trans-β-retinyl palmitate; 1 IU = 0.3 µg retinol [166,167]. Food composition of chosen foods within groups checked 
in Open Platform for Clinical Nutrition (OPEN) [165]: cereals: oatmeal, wholegrain pasta, buckwheat porridge, millet porridge, 
quinoa, amaranth; potatoes and other starchy tubers: white, sweet, yam, pulses: beans, lentils, chickpeas, peas, soy (tofu); fruits: 
apple, banana, orange, strawberries, blueberries, dry figs, vegetables: tomatoes and carrots (colourful vegetables), broccoli, cabbage 
and Brussels sprouts (brassica), spinach and arugula (dark green vegetables), lettuce (leafy), nuts and seeds: walnuts (oil), hazelnuts, 
almonds, peanuts, flax seeds, sesame, chia and pumpkin seeds; fish and seafood: trout, canned tuna (in olive oil), wild salmon, 
grilled sardines, grilled squid; milk and dairy: milk (3.5% fat), plain yoghurt, cheese (mozzarella and Emmentaler), cottage cheese 
(20% fat); meat and processed meat: beef, chicken thighs, pork loin and hot dog, salamis karst pancetta, blood sausage; eggs (not-
enriched): chicken egg; fats and oils: olive oil, sunflower oil, butter, coconut fat, palm fat, ghee, lard, hemp oil, rapeseed oil, soy oil; 
sweets and snacks: crisps, pretzels, salted peanuts, salty crackers, biscuits, chocolate, pudding; water and non-alcoholic beverages: 
water, apple juice, orange juice, tea, coffee, energy drink, carbonated beverage; alcohol: beer, wine, plum brandy. ** Mushrooms 
(fresh): porcini mushrooms, shiitake, button mushrooms, real bolete, umbrella mushrooms (are fungi, not vegetables, although 
they are commonly treated as vegetables in cooking). *** Herbs and spices (parsley (leaves), basil, oregano, garlic, onion powder, 
rosemary, turmeric, cinnamon, ginger); are consumed in small amounts, so they do not qualify as a primary source of nutrients 
under the uniform Scoring System model for classifying foods as ‘high in’ or a ‘source of ’ specific nutrients. **** Vinegar: balsamic, 
apple cider and wine vinegar (as a condiment, is included in the group of herbs and spices). If a nutrient is found only in specific 
foods within a group, those foods are indicated in brackets. For example, in cereals: Minerals – calcium (amaranth).



153

Acknowledgements
We sincerely thank the reviewers and the members of the expert and broader 
working groups for their valuable contributions to the preparation of scientific 
foundations and for their professional review of the Slovenian Nutrition Guidelines 
2025 (SNG2025).

Special thanks go to the Ministry of Health of the Republic of Slovenia and the 
Ministry of the Environment, Climate and Energy of the Republic of Slovenia for 
their financial and professional support in the preparation of this document.

We also extend our gratitude to the National Institute of Public Health (NIJZ) and 
the World Health Organization, Regional Office for Europe, for their assistance in 
organising and conducting expert consultations, which significantly contributed to 
the development of the SNG2025.

For their support in the preparation of the first guidelines that combine healthy and 
sustainable nutrition, we extend our special thanks to the Prime Minister of the 
Republic of Slovenia, who places the health of people and the planet at the forefront. 
We recognise that the future belongs to those who care for it today.

Sincere thanks also go to all others who will strive to disseminate and implement the 
recommendations of the SNG2025 in everyday practice – for the benefit of people’s 
health, food justice, and the future of our planet.



154

References

1. 	 Mozaffarian, D.; Rosenberg, I.; Uauy, R. History of modern nutrition science-implications for 

current research, dietary guidelines, and food policy. BMJ 2018, 361, k2392.

2. 	 Cámara, M.; Giner, R.M.; González-Fandos, E.; López-García, E.; Mañes, J.; Portillo, M.P.; 

Rafecas, M.; Domínguez, L.; Martínez, J.A. Food-Based Dietary Guidelines around the World: 

A Comparative Analysis to Update AESAN Scientific Committee Dietary Recommendations. 

Nutrients 2021, 13, 3131.

3. 	 Maučec Zakotnik, J.; Hlastan-Ribič, C.; Poličnik, R.; Pokorn, D.; Štern, B.; Pavlič, M. National 

program on food and nutrition policy in the Republic of Slovenia. In: Proceedings of the 1st 

World congress of public health nutrition and 7th Spanish congress of community nutrition, 

Barcelona, Spain, 28-30. September 2006; Public Health Nutrition: Barcelona, 2006. pp. 128. 

4. 	 Fras, Z.; Košnik, M. Cardiovascular health protection by dieting. In Selected chapters in 

internal medicine (university textbook); Fras, Z., Košnik, M., Eds.; Medicinska fakulteta, 

Katedra za interno medicino: Slovensko zdravniško društvo: Ljubljana, 2022; pp. 107–132.

5. 	 López-Moreno, M.; Fresán, U. Do the Health Benefits of the Mediterranean Diet Increase 

with a Higher Proportion of Whole Plant-Based Foods? Curr. Nutr. Rep. 2025, 14, 52.

6. 	 Willett, W.; Rockström, J.; Loken, B.; Springmann, M.; Lang, T.; Vermeulen, S.; Garnett, 

T.; Tilman, D.; DeClerck, F.; Wood, A.; et al. Food in the Anthropocene: the EAT–Lancet 

Commission on healthy diets from sustainable food systems. Lancet 2019, 393, 447–492.

7. 	 EAT-Lancet brief for Healthcare Professionals Healthy Diets From Sustainable Food 

Systems. Available online: https://eatforum.org/content/uploads/2019/01/EAT_brief_

healthcare-professionals.pdf (accessed on Jul 15, 2025).

8. 	 Food and Agriculture Organization of the United Nations and World Health Organization. 

What are healthy diets? Joint statement by the Food and Agriculture Organization of the 

United Nations and the World Health Organization. Available online: https://iris.who.int/

bitstream/handle/10665/379324/9789240101876-eng.pdf (accessed on Jun 1, 2025).

9. 	 Food and Agriculture Organization of the United Nations and World Health Organization. 

Sustainable healthy diets guiding principles. Available online: https://openknowledge.fao.org/

server/api/core/bitstreams/03bf9cde-6189-4d84-8371-eb939311283f/content (accessed on Jun 1, 

2025).

10. 	 Office for Health Improvement and Disparities of United Kindgom. Eatwell Guide. Available 

online: https://assets.publishing.service.gov.uk/media/5bbb790de5274a22415d7fee/Eatwell_

guide_colour_edition.pdf (accessed on May 29, 2024).



155

11. 	 Government of Canada. Canada’s dietary guidelines. Available online: https://food-guide.

canada.ca/sites/default/files/artifact-pdf/CDG-EN-2018.pdf (accessed on Feb 21, 2024).

12. 	 Spanish agency for food safety and nutrition. Healthy and sustainable dietary 

recommendations supplemented with physical activity recommendations for the Spanish 

population. Available online: https://www.aesan.gob.es/AECOSAN/docs/documentos/

nutricion/RECOMENDACIONES_DIETETICAS_EN.pdf (accessed on Feb 7, 2025).

13. 	 Blomhoff, R.; Andersen, R.; Arnesen, E.K.; Christensen, J.J.; Eneroth, H.; Erkkola, M.; 

Gudanaviciene, I.; Halldórsson, Þ.I.; Høyer-Lund, A.; Lemming, E.W.; et al. Nordic Nutrition 

Recommendations 2023. Available online: https://norden.diva-portal.org/smash/get/

diva2:1769986/FULLTEXT02.pdf (accessed on Jul 16, 2023).

14. 	 Ministry of Food, Agriculture and Fisheries of Denmark. The Danish Official Dietary 

Guidelines.  Available online: https://en.fvm.dk/news-and-contact/focus-on/the-danish-

official-dietary-guidelines (accessed on May 2, 2024).

15. 	 Deutsche Gesellschaft für Ernährung e. V. DGE Nutrition Circle. Available online: https://

www.dge.de/gesunde-ernaehrung/gut-essen-und-trinken/dge-ernaehrungskreis/ (accessed on 

May 2, 2024).

16. 	 German Nutrition Society (DGE). Interpretationshilfe Verwendung der 

lebensmittelbezogenen Ernährungsempfehlungen der DGE in der Forschung. Available 

online: https://www.dge.de/fileadmin/dok/wissenschaft/publikationen/Interpretationshilfe_

DGE_FBDG_DEundENG.pdf (accessed on Feb 10, 2025).

17. 	 Federal Ministry Labour, Social Affairs, H.C. and C.P.R. of A. Österreichische 

Ernährungsempfehlungen. Available online: https://www.sozialministerium.gv.at/Themen/

Gesundheit/Ernährung/Österreichische-Ernährungsempfehlungen-NEU.html (accessed on 

Jun 17, 2025).

18. 	 Maučec Zakotnik, J.; Hlastan-Ribič, C.; Poličnik, R.; Pavčič, M.; Štern, B.; Pokorn, D. 

Summary of the Resolution on the national programme of food and nutrition policy 2005-

2010; Ministry of Health of Slovenia: Ljubljana, 2007.

19. 	 Fras, Z.; Poličnik, R. National health enhancing physical activity programme from 2007 to 

2012; Ministry of Health of Slovenia: Ljubljana, 2007.

20. 	 Eurostat. Ageing Europe - introduction - Introduction. Available online: https://ec.europa.

eu/eurostat/statistics-explained/index.php?title=Ageing_Europe_-_introduction (accessed on 

Feb 13, 2025).

21. 	 Hu, F.B. Diet strategies for promoting healthy aging and longevity: An epidemiological 

perspective. J. Intern. Med. 2024, 295, 508–531.



156

22. 	 Food and Agriculture Organization of the United Nations. Food-based dietary guidelines. 

Available online: https://www.fao.org/nutrition/education/food-based-dietary-guidelines 

(accessed on May 29, 2024).

23. 	 National Institute of Public Health of Slovenia. Health status of the population. Available 

online: https://nijz.si/wp-content/uploads/2022/03/2.4.1_Bolezni-obtocil-Bolezni-srca-in-

ozilja_2021-1.pdf (accessed on Jul 17, 2023).

24. 	 Gregorič, M.; Hristov, H.; Blaznik, U.; Koroušić Seljak, B.; Delfar, N.; Pravst, I. Dietary 

Intakes of Slovenian Adults and Elderly: Design and Results of the National Dietary Study 

SI.Menu 2017/18. Nutrients 2022, 14, 3618.

25. 	 Hribar, M.; Hristov, H.; Lavriša, Ž.; Seljak, B.K.; Gregorič, M.; Blaznik, U.; Žmitek, K.; Pravst, 

I. Vitamin D Intake in Slovenian Adolescents, Adults, and the Elderly Population. Nutrients 

2021, 13, 3528.

26. 	 Gregorič, M.; Blaznik, U.; Fajdiga Turk, V.; Delfar, N.; Korošec, A.; Lavtar, D.; Zaletel, M.; 

Koroušić Seljak, B.; Golja, P.; Zdešar Kotnik, K.; et al. Various aspects of the diet of the 

inhabitants of Slovenia: aged from 3 months to 74 years. Available online: https://nijz.si/wp-

content/uploads/2022/07/razlicni_vidiki_prehranjevanja_prebivalcev_slovenije.pdf (accessed 

on May 6, 2020).

27. 	 Fras, Z.; Jakše, B.; Kreft, S.; Malek, Ž.; Kamin, T.; Tavčar, N.; Fidler Mis, N. The Activities of 

the Slovenian Strategic Council for Nutrition 2023/24 to Improve the Health of the Slovenian 

Population and the Sustainability of Food: A Narrative Review. Nutrients 2023, 15, 4390.

28. 	 Zadnik, V.; Primic Zakelj, M.; Lokar, K.; Jarm, K.; Ivanus, U.; Zagar, T. Cancer burden in 

Slovenia with the time trends analysis. Radiol. Oncol. 2017, 51, 47–55.

29. 	 National Institute of Public Health of Slovenia. Health statistical yearbook of Slovenia 

2020. Available online: https://nijz.si/wp-content/uploads/2022/03/zdravstveni_statisticni_

letopis_2020.pdf (accessed on May 27, 2023).

30. 	 Poličnik, R.; Hristov, H.; Lavriša, Ž.; Farkaš, J.; Smole Možina, S.; Koroušić Seljak, B.; 

Blaznik, U.; Gregorič, M.; Pravst, I. Dietary Intake of Adolescents and Alignment with 

Recommendations for Healthy and Sustainable Diets: Results of the SI.Menu Study. 

Nutrients 2024, 16, 1912.

31. 	 Eurostat. How much fruit and vegetables do you eat daily? Available online: https://ec.europa.

eu/eurostat/web/products-eurostat-news/-/ddn-20220104-1 (accessed on Feb 24, 2025).

32. 	 Seljak, B.K.; Valenčič, E.; Hristov, H.; Hribar, M.; Lavriša, Ž.; Kušar, A.; Žmitek, K.; Krušič, 

S.; Gregorič, M.; Blaznik, U.; et al. Inadequate Intake of Dietary Fibre in Adolescents, Adults, 

and Elderlies: Results of Slovenian Representative SI. Menu Study. Nutrients 2021, 13, 3826.



157

33. 	 Lavriša, Ž.; Hristov, H.; Hribar, M.; Koroušić Seljak, B.; Gregorič, M.; Blaznik, U.; Zaletel, K.; 

Oblak, A.; Osredkar, J.; Kušar, A.; et al. Dietary Iron Intake and Biomarkers of Iron Status in 

Slovenian Population: Results of SI.Menu/Nutrihealth Study. Nutrients 2022, 14, 5144.

34. 	 Lavriša, Ž.; Hristov, H.; Hribar, M.; Žmitek, K.; Kušar, A.; Koroušić Seljak, B.; Gregorič, 

M.; Blaznik, U.; Gregorič, N.; Zaletel, K.; et al. Dietary Intake and Status of Vitamin B12 in 

Slovenian Population. Nutrients 2022, 14, 334.

35. 	 Fras, Z.; Robida, A.; Brubnjak-Jevtič, V.; Rems, M.; Jug, B.; Kersnik, J.; Kadivec, S.; Krajnc, I. 

Slovene guidelines manual;  Ministry of Health of the Republic of Slovenia: Ljubljana, 2003; 

pp. 1–32. 

36. 	 Ministry of Health of the Republic of Slovenia. Action Plan for the Implementation of the 

Resolution on the National Programme on Nutrition and Physical Activity for Health 2015–

2025. Available online: https://www.gov.si/zbirke/javne-objave/osnutek-akcijskega-nacrta/ 

(accessed on Jul 18, 2025).

37. 	 25th Slovenian Forum on Cardiovascular Disease Prevention 2024. In Proceedings of the 25th 

Slovenian Forum on Cardiovascular Disease Prevention 2024; Fras, Z., Jug, B., Eds.  Slovenian 

Society of Cardiology: Ljubljana, 2024; pp. 1–84.

38. 	 Fidler Mis, N. Towards Slovenian Dietary Guidelines. In Proceedings of the 25th Slovenian 

Forum on Cardiovascular Disease Prevention 2024; Fras, Z., Jug, B., Eds. Slovenian Society of 

Cardiology: Ljubljana, 2024; pp. 27–29.

39. 	 Malek, Ž.; Bavec, M.; Vovk, A.; Frelih-Larsen, A. Environmental Impacts of Diet: 

Towards a More Sustainable Food System. In Proceedings of the 25th Slovenian Forum 

on Cardiovascular Disease Prevention 2024; Fras, Z., Jug, B., Eds; Slovenian Society of 

Cardiology: Ljubljana, 2024; pp. 34–37.

40. 	 Fras, Z. The Health Perspective of Dietary Guidelines. In Proceedings of the 25th Slovenian 

Forum on Cardiovascular Disease Prevention 2024; Fras, Z., Jug, B., Eds.  Slovenian Society of 

Cardiology: Ljubljana, 2024; pp. 30–33.

41. 	 World Health Organization. Regional Office for Europe. Virtual workshop to support 

Slovenia develop Food Based Dietary Guidelines. Virtual Work. to Support Slov. Dev. Food 

Based Diet. Guidel. Febr. 27th, 2024.

42. 	 Ministry of Health; Ministry of the Environment, Climate and Energy and National Institute 

of Public Health of the Republic of Slovenia. Slovenia’s Food Based Dietary Guidelines 2024 

(SLO FBDG). In: Eating For Health and The Planet, Expert meeting. May 21st, 2024; Domus 

medicus: Ljubljana, 2024.

43. 	 Fras, Z.; Jug, B.; Jakše, B.; Kreft, S.; Mikec, N.; Malek, Ž.; Bavec, M.; Vovk, A.; Frelih-Larsen, 

A.; Mis, N.F. Slovenia’s Food-Based Dietary Guidelines 2024: Eating for Health and the 

Planet. Foods 2024, 13, 3026.



158

44. 	 Gambert, S.R. The Burden of Chronic Disease. Mayo Clin. Proc. Innov. Qual. Outcomes 2024, 

8, 112–119.

45. 	 Rippe, J.M. Lifestyle Strategies for Risk Factor Reduction, Prevention, and Treatment of 

Cardiovascular Disease. Am. J. Lifestyle Med. 2019, 13, 204–212.

46. 	 Anand, P.; Kunnumakara, A.B.; Sundaram, C.; Harikumar, K.B.; Tharakan, S.T.; Lai, O.S.; 

Sung, B.; Aggarwal, B.B. Cancer is a preventable disease that requires major lifestyle changes. 

Pharm. Res. 2008, 25, 2097–2116.

47. 	 Willett, W.C. Balancing Life-Style and Genomics Research for Disease Prevention. Science 

(80-. ). 2002, 296, 695–698.

48. 	 Campbell, T.C. Cancer Prevention and Treatment by Wholistic Nutrition. J. Nat. Sci. 2017, 3, 

e448.

49. 	 Veronese, N.; Li, Y.; Manson, J.E.; Willett, W.C.; Fontana, L.; Hu, F.B. Combined associations 

of body weight and lifestyle factors with all cause and cause specific mortality in men and 

women: prospective cohort study. BMJ 2016, 355, i5855.

50. 	 Fadnes, L.T.; Celis-Morales, C.; Økland, J.M.; Parra-Soto, S.; Livingstone, K.M.; Ho, F.K.; Pell, 

J.P.; Balakrishna, R.; Javadi Arjmand, E.; Johansson, K.A.; et al. Life expectancy can increase 

by up to 10 years following sustained shifts towards healthier diets in the United Kingdom. 

Nat. food 2023, 4, 961–965.

51. 	 Li, Y.; Schoufour, J.; Wang, D.D.; Dhana, K.; Pan, A.; Liu, X.; Song, M.; Liu, G.; Shin, H.J.; Sun, 

Q.; et al. Healthy lifestyle and life expectancy free of cancer, cardiovascular disease, and type 

2 diabetes: Prospective cohort study. BMJ 2020, 368, I6669.

52. 	 Mariotti, F.; Havard, S.; Morise, A.; Nadaud, P.; Sirot, V.; Wetzler, S.; Margaritis, I. 

Perspective: Modeling Healthy Eating Patterns for Food-Based Dietary Guidelines-Scientific 

Concepts, Methodological Processes, Limitations, and Lessons. Adv. Nutr. 2021, 12, 590–599.

53. 	 Turner-McGrievy, G.M.; Jenkins, D.J.A.; Barnard, N.D.; Cohen, J.; Gloede, L.; Green, A.A. 

Decreases in dietary glycemic index are related to weight loss among individuals following 

therapeutic diets for type 2 diabetes. J. Nutr. 2011, 141, 1469–1474.

54. 	 Zafar, M.I.; Mills, K.E.; Zheng, J.; Regmi, A.; Hu, S.Q.; Gou, L.; Chen, L.L. Low-glycemic 

index diets as an intervention for diabetes: a systematic review and meta-analysis. Am. J. 

Clin. Nutr. 2019, 110, 891–902.

55. 	 Ludwig, D.S.; Aronne, L.J.; Astrup, A.; De Cabo, R.; Cantley, L.C.; Friedman, M.I.; 

Heymsfield, S.B.; Johnson, J.D.; King, J.C.; Krauss, R.M.; et al. The carbohydrate-insulin 

model: a physiological perspective on the obesity pandemic. Am. J. Clin. Nutr. 2021, 114, 

1873–1885.



159

56. 	 Shariff, M.; Quik, M.; Holgate, J.; Morgan, M.; Patkar, O.L.; Tam, V.; Belmer, A.; Bartlett, 

S.E. Neuronal Nicotinic Acetylcholine Receptor Modulators Reduce Sugar Intake. PLoS One 

2016, 11, e0150270.

57. 	 Konttinen, H. Emotional eating and obesity in adults: the role of depression, sleep and genes. 

Proc. Nutr. Soc. 2020, 79, 283–289.

58. 	 Bourdier, L.; Fatseas, M.; Maria, A.S.; Carre, A.; Berthoz, S. The Psycho-Affective Roots of 

Obesity: Results from a French Study in the General Population. Nutrients 2020, 12, 2962.

59. 	 Czepczor-Bernat, K.; Brytek-Matera, A. The impact of food-related behaviours and emotional 

functioning on body mass index in an adult sample. Eat. Weight Disord. 2021, 26, 323–329.

60. 	 Rolls, B.J.; Ello-Martin, J.A.; Tohill, B.C. What can intervention studies tell us about the 

relationship between fruit and vegetable consumption and weight management? Nutr. Rev. 

2004, 62, 1–17.

61. 	 Fuhrman, J.; Sarter, B.; Glaser, D.; Acocella, S. Changing perceptions of hunger on a high 

nutrient density diet. Nutr. J. 2010, 9, 51.

62. 	 Yang, Y.; Zhao, L.G.; Wu, Q.J.; Ma, X.; Xiang, Y.B. Association between dietary fiber and 

lower risk of all-cause mortality: a meta-analysis of cohort studies. Am. J. Epidemiol. 2015, 

181, 83–91.

63. 	 Ramezani, F.; Pourghazi, F.; Eslami, M.; Gholami, M.; Mohammadian Khonsari, N.; Ejtahed, 

H.S.; Larijani, B.; Qorbani, M. Dietary fiber intake and all-cause and cause-specific mortality: 

An updated systematic review and meta-analysis of prospective cohort studies. Clin. Nutr. 

2024, 43, 65–83.

64. 	 Veronese, N.; Solmi, M.; Caruso, M.G.; Giannelli, G.; Osella, A.R.; Evangelou, E.; Maggi, S.; 

Fontana, L.; Stubbs, B.; Tzoulaki, I. Dietary fiber and health outcomes: an umbrella review of 

systematic reviews and meta-analyses. Am. J. Clin. Nutr. 2018, 107, 436–444.

65. 	 Xie, W.; Lundberg, D.J.; Collins, J.M.; Johnston, S.S.; Waggoner, J.R.; Hsiao, C.W.; Preston, 

S.H.; Manson, J.E.; Stokes, A.C. Association of Weight Loss Between Early Adulthood and 

Midlife With All-Cause Mortality Risk in the US. JAMA Netw. open 2020, 3, e2013448.

66. 	 Cena, H.; Calder, P.C. Defining a Healthy Diet: Evidence for The Role of Contemporary 

Dietary Patterns in Health and Disease. Nutrients 2020, 12, 334.

67. 	 Neufingerl, N.; Eilander, A. Nutrient Intake and Status in Adults Consuming Plant-Based 

Diets Compared to Meat-Eaters: A Systematic Review. Nutrients 2021, 14, 29.

68. 	 Barnard, N.D.; Alwarith, J.; Rembert, E.; Brandon, L.; Nguyen, M.; Goergen, A.; Horne, T.; do 

Nascimento, G.F.; Lakkadi, K.; Tura, A.; et al. A Mediterranean Diet and Low-Fat Vegan Diet 

to Improve Body Weight and Cardiometabolic Risk Factors: A Randomized, Cross-over Trial. 

J. Am. Coll. Nutr. 2021, 41, 127–139.



160

69. 	 Karam, G.; Agarwal, A.; Sadeghirad, B.; Jalink, M.; Hitchcock, C.L.; Ge, L.; Kiflen, R.; 

Ahmed, W.; Zea, A.M.; Milenkovic, J.; et al. Comparison of seven popular structured dietary 

programmes and risk of mortality and major cardiovascular events in patients at increased 

cardiovascular risk: systematic review and network meta-analysis. BMJ 2023, 380, e072003.

70. 	 Tsaban, G.; Yaskolka Meir, A.; Rinott, E.; Zelicha, H.; Kaplan, A.; Shalev, A.; Katz, A.; Rudich, 

A.; Tirosh, A.; Shelef, I.; et al. The effect of green Mediterranean diet on cardiometabolic 

risk; a randomised controlled trial. Heart 2020, 107, 1054–1061.

71. 	 Dinu, M.; Pagliai, G.; Casini, A.; Sofi, F. Mediterranean diet and multiple health outcomes: an 

umbrella review of meta-analyses of observational studies and randomised trials. Eur. J. Clin. 

Nutr. 2018, 72, 30–43.

72. 	 Sacks, F.M.; Obarzanek, E.; Windhauser, M.M.; Svetkey, L.P.; Vollmer, W.M.; McCullough, 

M.; Karanja, N.; Lin, P.H.; Steele, P.; Proschan, M.A.; et al. Rationale and design of the 

Dietary Approaches to Stop Hypertension trial (DASH). A multicenter controlled-feeding 

study of dietary patterns to lower blood pressure. Ann. Epidemiol. 1995, 5, 108–118.

73. 	 Chiavaroli, L.; Viguiliouk, E.; Nishi, S.K.; Mejia, S.B.; Rahelić, D.; Kahleová, H.; Salas-Salvadó, 

J.; Kendall, C.W.C.; Sievenpiper, J.L. DASH Dietary Pattern and Cardiometabolic Outcomes: 

An Umbrella Review of Systematic Reviews and Meta-Analyses. Nutrients 2019, 11, 338.

74. 	 Guo, R.; Li, N.; Yang, R.; Liao, X.Y.; Zhang, Y.; Zhu, B.F.; Zhao, Q.; Chen, L.; Zhang, Y.G.; 

Lei, Y. Effects of the Modified DASH Diet on Adults With Elevated Blood Pressure or 

Hypertension: A Systematic Review and Meta-Analysis. Front. Nutr. 2021, 8, 725020.

75. 	 Oussalah, A.; Levy, J.; Berthezène, C.; Alpers, D.H.; Guéant, J.L. Health outcomes associated 

with vegetarian diets: An umbrella review of systematic reviews and meta-analyses. Clin. 

Nutr. 2020, 39, 3283–3307.

76. 	 Selinger, E.; Neuenschwander, M.; Koller, A.; Gojda, J.; Kühn, T.; Schwingshackl, L.; 

Barbaresko, J.; Schlesinger, S. Evidence of a vegan diet for health benefits and risks-an 

umbrella review of meta-analyses of observational and clinical studies. Crit Rev Food Sci 

Nutr 2022, 63, 9926–9936.

77. 	 Storz, M.A. What makes a plant-based diet? a review of current concepts and proposal for a 

standardized plant-based dietary intervention checklist. Eur. J. Clin. Nutr. 2022, 76, 789–800.

78. 	 World Health Organization. Regional Office for Europe Plant-based diets and their impact 

on health, sustainability and the environment: a review of the evidence: WHO European 

Office for the Prevention and Control of Noncommunicable Diseases Available online: 

https://apps.who.int/iris/handle/10665/349086 (accessed on Apr 5, 2023).

79. 	 Ghaedi, E.; Mohammadi, M.; Mohammadi, H.; Ramezani-Jolfaie, N.; Malekzadeh, J.; 

Hosseinzadeh, M.; Salehi-Abargouei, A. Effects of a Paleolithic Diet on Cardiovascular 

Disease Risk Factors: A Systematic Review and Meta-Analysis of Randomized Controlled 

Trials. Adv. Nutr. 2019, 10, 634–646.



161

80. 	 Li, Z.; Heber, D. Ketogenic Diets. JAMA 2020, 323, 386.

81. 	 Crosby, L.; Davis, B.; Joshi, S.; Jardine, M.; Paul, J.; Neola, M.; Barnard, N.D. Ketogenic Diets 

and Chronic Disease: Weighing the Benefits Against the Risks. Front. Nutr. 2021, 8, 702802.

82. 	 Hall, K.D.; Chen, K.Y.; Guo, J.; Lam, Y.Y.; Leibel, R.L.; Mayer, L.E.S.; Reitman, M.L.; 

Rosenbaum, M.; Smith, S.R.; Walsh, B.T.; et al. Energy expenditure and body composition 

changes after an isocaloric ketogenic diet in overweight and obese men. Am. J. Clin. Nutr. 

2016, 104, 324–333.

83. 	 Barnard, N.D.; Rembert, E.; Freeman, A.; Bradshaw, M.; Holubkov, R.; Kahleova, H. Blood 

Type Is Not Associated with Changes in Cardiometabolic Outcomes in Response to a Plant-

Based Dietary Intervention. J. Acad. Nutr. Diet. 2021, 121, 1080–1086.

84. 	 Cusack, L.; De Buck, E.; Compernolle, V.; Vandekerckhove, P. Blood type diets lack 

supporting evidence: a systematic review. Am. J. Clin. Nutr. 2013, 98, 99–104.

85. 	 Chen, Z.; Yang, S.H.; Xu, H.; Li, J.J. ABO blood group system and the coronary artery disease: 

an updated systematic review and meta-analysis. Sci. Rep. 2016, 6, 23250.

86. 	 Aleksandrowicz, L.; Green, R.; Joy, E.J.M.; Smith, P.; Haines, A. The Impacts of Dietary 

Change on Greenhouse Gas Emissions, Land Use, Water Use, and Health: A Systematic 

Review. PLoS One 2016, 11, e0165797.

87. 	 English, L.K.; Ard, J.D.; Bailey, R.L.; Bates, M.; Bazzano, L.A.; Boushey, C.J.; Brown, C.; 

Butera, G.; Callahan, E.H.; De Jesus, J.; et al. Evaluation of Dietary Patterns and All-Cause 

Mortality: A Systematic Review. JAMA Netw. open 2021, 4, e2122277.

88. 	 Wang, Y.; Liu, B.; Han, H.; Hu, Y.; Zhu, L.; Rimm, E.B.; Hu, F.B.; Sun, Q. Associations 

between plant-based dietary patterns and risks of type 2 diabetes, cardiovascular disease, 

cancer, and mortality - a systematic review and meta-analysis. Nutr. J. 2023, 22, 46.

89. 	 Ocagli, H.; Berti, G.; Rango, D.; Norbiato, F.; Chiaruttini, M.V.; Lorenzoni, G.; Gregori, D. 

Association of Vegetarian and Vegan Diets with Cardiovascular Health: An Umbrella Review 

of Meta-Analysis of Observational Studies and Randomized Trials. Nutrients 2023, 15, 4103.

90. 	 Rock, C.L.; Thomson, C.; Gansler, T.; Gapstur, S.M.; McCullough, M.L.; Patel, A. V.; Andrews, 

K.S.; Bandera, E. V.; Spees, C.K.; Robien, K.; et al. American Cancer Society guideline for diet 

and physical activity for cancer prevention. CA. Cancer J. Clin. 2020, 70, 245–271.

91. 	 Belardo, D.; Michos, E.D.; Blankstein, R.; Blumenthal, R.S.; Ferdinand, K.C.; Hall, K.; Klatt, 

K.; Natajaran, P.; Ostfeld, R.J.; Reddy, K.; et al. Practical, Evidence-Based Approaches to 

Nutritional Modifications to Reduce Atherosclerotic Cardiovascular Disease: An American 

Society For Preventive Cardiology Clinical Practice Statement. Am. J. Prev. Carrdiol. 2022, 

10, 100323.



162

92. 	 Aas, A.M.; Axelsen, M.; Churuangsuk, C.; Hermansen, K.; Kendall, C.W.C.; Kahleova, 

H.; Khan, T.; Lean, M.E.J.; Mann, J.I.; Pedersen, E.; et al. Evidence-based European 

recommendations for the dietary management of diabetes. Diabetologia 2023, 66, 965–985.

93. 	 Marteau, T.M.; Chater, N.; Garnett, E.E. Changing behaviour for net zero 2050. BMJ 2021, 

375, n2293.

94. 	 Pieper, M.; Michalke, A.; Gaugler, T. Calculation of external climate costs for food highlights 

inadequate pricing of animal products. Nat. Commun. 2020, 11, 6117.

95. 	 Chai, B.C.; van der Voort, J.R.; Grofelnik, K.; Eliasdottir, H.G.; Klöss, I.; Perez-Cueto, F.J.A. 

Which Diet Has the Least Environmental Impact on Our Planet? A Systematic Review of 

Vegan, Vegetarian and Omnivorous Diets. Sustainability 2019, 11, 4110.

96. 	 Ripple, W.J.; Wolf, C.; Newsome, T.M.; Barnard, P.; Moomaw, W.R. World Scientists’ Warning 

of a Climate Emergency. Bioscience 2019, 70, 8–12.

97. 	 McDougall, J. The role of a starch-based diet in solving existential challenges for the 21st 

century. Front. Nutr. 2023, 10, 1260455.

98. 	 Musicus, A.A.; Wang, D.D.; Janiszewski, M.; Eshel, G.; Blondin, S.A.; Willett, W.; Stampfer, 

M.J. Health and environmental impacts of plant-rich dietary patterns: a US prospective 

cohort study. Lancet Planet. Heal. 2022, 6, e892–e900.

99. 	 Goldfarb, G.; Sela, Y.; Quinto, K.C.; Kiani, A.K. The Ideal Diet for Humans to Sustainably 

Feed The Growing Population-Review, Meta-Analyses, and Policies for Change [version 1; 

peer review: 2 approved with reservations]. F1000Research 2023, 10, 1135.

100. 	 Schmidt, C.V.; Mouritsen, O.G. The Solution to Sustainable Eating Is Not a One-Way Street. 

Front. Psychol. 2020, 11, 531.

101. 	 Goldfarb, G.; Sela, Y. The Ideal Diet for Humans to Sustainably Feed the Growing Population 

- Review, Meta-Analyses, and Policies for Change. F1000Research 2023, 10, 1135.

102. 	 Gibbs, J.; Cappuccio, F.P. Plant-Based Dietary Patterns for Human and Planetary Health. 

Nutrients 2022, 14, 1614.

103. 	 Doak, S.; Kearney, J.M.; McCormack, J.M.; Keaver, L. The relationship between diet and 

lifestyle behaviours in a sample of higher education students; a cross-sectional study. Clin. 

Nutr. ESPEN 2023, 54, 293–299.

104. 	 Van Lee, L.; Feskens, E.J.M.; Hooft Van Huysduynen, E.J.C.; De Vries, J.H.M.; Van’t Veer, P.; 

Geelen, A. The Dutch Healthy Diet index as assessed by 24 h recalls and FFQ: associations 

with biomarkers from a cross-sectional study. J. Nutr. Sci. 2014, 2, e40.

105. 	 Chen, C.; Chaudhary, A.; Mathys, A. Dietary Change Scenarios and Implications for 

Environmental, Nutrition, Human Health and Economic Dimensions of Food Sustainability. 

Nutrients 2019, 11, 856.



163

106. 	 Marx, N.; Federici, M.; Schütt, K.; Müller-Wieland, D.; Ajjan, R.A.; Antunes, M.J.; 

Christodorescu, R.M.; Crawford, C.; Di Angelantonio, E.; Eliasson, B.; et al. 2023 ESC 

Guidelines for the management of cardiovascular disease in patients with diabetes: 

Developed by the task force on the management of cardiovascular disease in patients with 

diabetes of the European Society of Cardiology (ESC). Eur. Heart J. 2023, 44, 4043–4140.

107. 	 Burke, J.; Dunne, P.J. Lifestyle medicine pillars as predictors of psychological flourishing. 

Front. Psychol. 2022, 13, 963806.

108. 	 Gherasim, A.; Arhire, L.I.; Nițǎ, O.; Popa, A.D.; Graur, M.; Mihalache, L. The relationship 

between lifestyle components and dietary patterns. Proc. Nutr. Soc. 2020, 79, 311.

109. 	 Marques, A.; Peralta, M.; Martins, J.; Loureiro, V.; Almanzar, P.C.; de Matos, M.G. Few 

European Adults are Living a Healthy Lifestyle. Am. J. Heal. Promot. 2019, 33, 391–398.

110. 	 Rippe, J.M. Lifestyle Medicine: The Health Promoting Power of Daily Habits and Practices. 

Am. J. Lifestyle Med. 2018, 12, 499–512.

111. 	 Mishra, S.; Xu, J.; Agarwal, U.; Gonzales, J.; Levin, S.; Barnard, N.D. A multicenter 

randomized controlled trial of a plant-based nutrition program to reduce body weight and 

cardiovascular risk in the corporate setting: the GEICO study. Eur. J. Clin. Nutr. 2013, 67, 

718–724.

112. 	 Hemler, E.C.; Hu, F.B. Plant-Based Diets for Personal, Population, and Planetary Health. Adv. 

Nutr. 2019, 10, S275.

113. 	 Bunge, A.C.; Mazac, R.; Clark, M.; Wood, A.; Gordon, L. Sustainability benefits of 

transitioning from current diets to plant-based alternatives or whole-food diets in Sweden. 

Nat. Commun. 2024, 15, 951.

114. 	 World Health Organization. One health. Available online: https://www.who.int/news-room/

fact-sheets/detail/one-health (accessed on Feb 24, 2025).

115. 	 U.S. Centers for Disease Control and Prevention. One Health. Available online: https://www.

cdc.gov/one-health/about/index.html (accessed on Feb 24, 2025).

116. 	 World Organisation for Animal. New Global Strategy for the Prevention and Control of 

High Pathogenicity Avian Influenza. .Available online: https://www.woah.org/en/new-global-

strategy-for-the-prevention-and-control-of-high-pathogenicity-avian-influenza/ (accessed on 

Feb 24, 2025).

117. 	 Breidenassel, C.; Carolin Schäfer, A.; Micka, M.; Richter, M.; Linseisen, J.; Watz, B. The 

Planetary Health Diet in contrast to the food-based dietary guidelines of the German 

Nutrition Society (DGE). Ernahrungs Umschau  2022, 69, 56–72.

118. 	 Gardner, C.D.; Policastro, P.; Wang, M.C. Editorial: Achieving health equity: sustainability of 

plant-based diets for human and planetary health. Front. Public Heal. 2023, 11, 1285161.



164

119. 	 Stubbendorff, A.; Sonestedt, E.; Ramne, S.; Drake, I.; Hallström, E.; Ericson, U. Development 

of an EAT-Lancet index and its relation to mortality in a Swedish population. 2022, 115, 705–716.

120. 	 Mambrini, S.P.; Penzavecchia, C.; Menichetti, F.; Foppiani, A.; Leone, A.; Pellizzari, M.; Sileo, 

F.; Battezzati, A.; Bertoli, S.; Amicis, R. De Plant-based and sustainable diet: A systematic 

review of its impact on obesity. Obes. Rev. 2025, e13901.

121. 	 Liu, J.; Shen, Q.; Wang, X. Emerging EAT-Lancet planetary health diet is associated with 

major cardiovascular diseases and all-cause mortality: A global systematic review and meta-

analysis. Clin. Nutr. 2024, 43, 167–179.

122. 	 Uriza-Pinzón, J.P.; Verstraete, F.F.; Franco, O.H.; Artola Arita, V.; Nicolaou, M.; Van der 

Schouw, Y.T. Planetary Health Diet Compared to Dutch Dietary Guidelines: Nutritional 

Content and Adequacy. Nutrients 2024, 16, 2219.

123. 	 Klapp, A.-L.; Wyma, N.; Alessandrini, R.; Ndinda, C.; Perez-Cueto, A.; Risius, A. 

Recommendations to address the shortfalls of the EAT-Lancet planetary health diet from a 

plant-forward perspective. Lancet Planet Heal. 2025, 9, e23–e33.

124. 	 Milton, K. Back to basics: why foods of wild primates have relevance for modern human 

health. Nutrition 2000, 16, 480–483.

125. 	 Milton, K. Micronutrient intakes of wild primates: Are humans different? Comp. Biochem. 

Physiol. - A Mol. Integr. Physiol. 2003, 136, 47–59.

126. 	 Nestle, M. Paleolithic diets: a sceptical view. Nutr. Bull. 2000, 25, 43–47.

127. 	 Kelly, R.K.; Tong, T.Y.N.; Watling, C.Z.; Reynolds, A.; Piernas, C.; Schmidt, J.A.; Papier, K.; 

Carter, J.L.; Key, T.J.; Perez-Cornago, A. Associations between types and sources of dietary 

carbohydrates and cardiovascular disease risk: a prospective cohort study of UK Biobank 

participants. BMC Med. 2023, 21, 34.

128. 	 Reynolds, A.; Mann, J.; Cummings, J.; Winter, N.; Mete, E.; Te Morenga, L. Carbohydrate 

quality and human health: a series of systematic reviews and meta-analyses. Lancet 2019, 393, 

434–445.

129. 	 Wang, D.D.; Li, Y.; Bhupathiraju, S.N.; Rosner, B.A.; Sun, Q.; Giovannucci, E.L.; Rimm, E.B.; 

Manson, J.A.E.; Willett, W.C.; Stampfer, M.J.; et al. Fruit and Vegetable Intake and Mortality: 

Results From 2 Prospective Cohort Studies of US Men and Women and a Meta-Analysis of 26 

Cohort Studies. Circulation 2021, 143, 1642–1654.

130. 	 Kozicka, M.; Havlík, P.; Valin, H.; Wollenberg, E.; Deppermann, A.; Leclère, D.; Lauri, P.; 

Moses, R.; Boere, E.; Frank, S.; et al. Feeding climate and biodiversity goals with novel plant-

based meat and milk alternatives. Nat. Commun. 2023, 14, 5316.

131. 	 Neuenschwander, M.; Stadelmaier, J.; Eble, J.; Grummich, K.; Szczerba, E.; Kiesswetter, E.; 

Schlesinger, S.; Schwingshackl, L. Substitution of animal-based with plant-based foods on 



165

cardiometabolic health and all-cause mortality: a systematic review and meta-analysis of 

prospective studies. BMC Med. 2023, 21, 404.

132. 	 Fadnes, L.T.; Økland, J.M.; Haaland, Ø.A.; Johansson, K.A. Estimating impact of food choices 

on life expectancy: A modeling study. PLoS Med. 2022, 19, e1003889.

133. 	 Beal, T.; Gardner, C.D.; Herrero, M.; Iannotti, L.L.; Merbold, L.; Nordhagen, S.; Mottet, 

A. Friend or Foe? The Role of Animal-Source Foods in Healthy and Environmentally 

Sustainable Diets. J. Nutr. 2023, 153, 409–425.

134. 	 Kahleova, H.; Sutton, M.; Maracine, C.; Nichols, D.; Monsivais, P.; Holubkov, R.; Barnard, 

N.D. Vegan Diet and Food Costs Among Adults With Overweight: A Secondary Analysis of a 

Randomized Clinical Trial. JAMA Netw. Open 2023, 6, e2332106–e2332106.

135. 	 Hohoff, E.; Zahn, H.; Weder, S.; Fischer, M.; Längler, A.; Michalsen, A.; Keller, M.; Alexy, U. 

Food Costs of Children and Adolescents Consuming Vegetarian, Vegan or Omnivore Diets: 

Results of the Cross-Sectional VeChi Youth Study. Nutrients 2022, 14, 4010.

136. 	 Pais, D.F.; Marques, A.C.; Fuinhas, J.A. The cost of healthier and more sustainable food 

choices: Do plant-based consumers spend more on food? Agric. Food Econ. 2022, 10, 18.

137. 	 Campbell, E.K.; Taillie, L.; Blanchard, L.M.; Wixom, N.; Harrington, D.K.; Peterson, D.R.; 

Wittlin, S.D.; Campbell, T.M. Post Hoc Analysis of Food Costs Associated with Dietary 

Approaches to Stop Hypertension (DASH) Diet, Whole Food, Plant-Based Diet, and Typical 

Baseline Diet of Individuals with Insulin-Treated Type 2 Diabetes Mellitus in a Non-

Randomized Crossover Trial w. Am. J. Clin. Nutr. 2023, 119, 769–778.

138. 	 Toujgani, H.; Brunin, J.; Perraud, E.; Allès, B.; Touvier, M.; Lairon, D.; Mariotti, F.; 

Pointereau, P.; Baudry, J.; Kesse-Guyot, E. The nature of protein intake as a discriminating 

factor of diet sustainability: a multi-criteria approach. Sci. Rep. 2023, 13, 17850.

139. 	 Ojo, O.; Jiang, Y.; Ojo, O.O.; Wang, X. The Association of Planetary Health Diet with the Risk 

of Type 2 Diabetes and Related Complications: A Systematic Review. Healthcare 2023, 11, 

1120.

140. 	 Willett, W.C.; Hu, F.B.; Forouhi, N.G. A healthy diet should consider environmental impact. 

Eur. Heart J. 2024, 45, 1375.

141. 	 Hlastan Ribič, C. Healthy plate. Recommendations for healthy eating. Ljubljana: National 

Institute of Public Health; 2009. Available online: https://www.oskrize.si/files/2021/09/

PRIPOROČILA-ZA-ZDRAVO-PREHRANJEVANJE.pdf (accessed on Feb 8, 2023).

142. 	 Jakše, B.; Godnov, U.; Pinter, S. Nutritional Status of Slovene Adults in the Post-COVID-19 

Epidemic Period. Eur. J. Investig. Heal. Psychol. Educ. 2022, 12, 1729–1742.

143. 	 Rachmah, Q.; Martiana, T.; Mulyono; Paskarini, I.; Dwiyanti, E.; Widajati, N.; Ernawati, M.; 

Ardyanto, Y.D.; Tualeka, A.R.; Haqi, D.N.; et al. The effectiveness of nutrition and health 

intervention in workplace setting: a systematic review. J. Public health Res. 2021, 11, 2312.



166

144. 	 Agarwal, U.; Mishra, S.; Xu, J.; Levin, S.; Gonzales, J.; Barnard, N.D. A multicenter 

randomized controlled trial of a nutrition intervention program in a multiethnic adult 

population in the corporate setting reduces depression and anxiety and improves quality of 

life: the GEICO study. Am. J. Heal. Promot. 2015, 29, 245–254.

145. 	 Finkelstein, E.A.; DiBonaventura, M.D.C.; Burgess, S.M.; Hale, B.C. The costs of obesity in 

the workplace. J. Occup. Environ. Med. 2010, 52, 971–976.

146. 	 Katcher, H.I.; Ferdowsian, H.R.; Hoover, V.J.; Cohen, J.L.; Barnard, N.D. A worksite vegan 

nutrition program is well-accepted and improves health-related quality of life and work 

productivity. Ann. Nutr. Metab. 2010, 56, 245–252.

147. 	 Ferdowsian, H.R.; Barnard, N.D.; Hoover, V.J.; Katcher, H.I.; Levin, S.M.; Green, A.A.; Cohen, 

J.L. A Multicomponent Intervention Reduces Body Weight and Cardiovascular Risk at a 

GEICO Corporate Site. Am. J. Health Promot. 2010, 24, 384–387.

148. 	 Sutliffe, J.; Scheid, J.; Gorman, M.; Adams, A.; Carnot, M.J.; Wetzel, W.; Fortin, T.; Sutliffe, 

C.; Fuhrman, J. Worksite Nutrition: Is a Nutrient-Dense Diet the Answer for a Healthier 

Workforce? Am. J. Lifestyle Med. 2018, 12, 419–424.

149. 	 Aldana, S.G.; Greenlaw, R.; Diehl, H.A.; Englert, H.; Jackson, R. Impact of the coronary health 

improvement project (CHIP) on several employee populations. J. Occup. Environ. Med. 2002, 

44, 831–839.

150. 	 Grimani, A.; Aboagye, E.; Kwak, L. The effectiveness of workplace nutrition and physical 

activity interventions in improving productivity, work performance and workability: a 

systematic review. BMC Public Health 2019, 19, 1676.

151. 	 Baicker, K.; Cutler, D.; Song, Z. Workplace wellness programs can generate savings. Health 

Aff. 2010, 29, 304–311.

152. 	 Katcher, H.I.; Ferdowsian, H.R.; Hoover, V.J.; Cohen, J.L.; Barnard, N.D. A worksite vegan 

nutrition program is well-accepted and improves health-related quality of life and work 

productivity. Ann. Nutr. Metab. 2010, 56, 245–252.

153. 	 Vargas-Martínez, A.M.; Romero-Saldaña, M.; De Diego-Cordero, R. Economic evaluation of 

workplace health promotion interventions focused on Lifestyle: Systematic review and meta-

analysis. J. Adv. Nurs. 2021, 77, 3657–3691.

154. 	 Hastings, G. Why corporate power is a public health priority. BMJ 2012, 345, e5124.

155. 	 Sproesser, G.; Ruby, M.B.; Arbit, N.; Akotia, C.S.; Alvarenga, M.D.S.; Bhangaokar, R.; 

Furumitsu, I.; Hu, X.; Imada, S.; Kaptan, G.; et al. Understanding traditional and modern 

eating: the TEP10 framework. BMC Public Health 2019, 19, 1606.

156. 	 Wang, V.H.C.; Foster, V.; Yi, S.S. Are recommended dietary patterns equitable? Public Health 

Nutr. 2021, 25, 464.



167

157. 	 LeBlanc, K.E.; Baer-Sinnott, S.; Lancaster, K.J.; Campos, H.; Lau, K.H.K.; Tucker, K.L.; Kushi, 

L.H.; Willett, W.C. Perspective: Beyond the Mediterranean Diet – Exploring Latin American, 

Asian, and African Heritage Diets as Cultural Models of Healthy Eating. Adv. Nutr. 2024, 15, 

100221.

158. 	 Morales, D.; Miguel, M.; Garcés-Rimón, M. Pseudocereals: a novel source of biologically 

active peptides. Crit. Rev. Food Sci. Nutr. 2021, 61, 1537–1544.

159. 	 Rao, V.; Poonia, A. Protein characteristics, amino acid profile, health benefits and methods of 

extraction and isolation of proteins from some pseudocereals – a review. Food Prod. Process. 

Nutr. 2023, 5, 37.

160. 	 van der Kamp, J.W.; Jones, J.M.; Miller, K.B.; Ross, A.B.; Seal, C.J.; Tan, B.; Beck, E.J. 

Consensus, Global Definitions of Whole Grain as a Food Ingredient and of Whole-Grain 

Foods Presented on Behalf of the Whole Grain Initiative. Nutrients 2021, 14, 138.

161. 	 WholEUGrain. Whole Grain: definition, evidence base review, sustainability aspects 

and considerations for a dietary guideline. Available online: https://www.gzs.si/

Portals/288/210427_WholEUGrain_Deliverable 4.1_FINAL report.pdf (accessed on Feb 16, 

2024).

162. 	 European Food Safety Authority. The setting of nutrient profiles for foods bearing nutrition 

and health claims pursuant to Article 4 of the Regulation (EC) No 1924/2006 - Scientific 

Opinion of the Panel on Dietetic Products, Nutrition and Allergies. EFSA J. 2008, 6, 644.

163. 	 Netherlands Nutrition Center. Criteria for nutritional 

evaluation of foods Available online: https://citeseerx.ist.psu.edu/

document?repid=rep1&type=pdf&doi=5e0f733907f170df3d08bead1535b0c775aa79d2 (accessed 

on Feb 8, 2024).

164. 	 European Commission. Commission Directive 2008/100/EC of 28 October 2008 amending 

Council Directive 90/496/EEC on nutrition labeling for foodstuff as regards recommended 

daily allowances energy conversion factors and definitions. Available online: https://

www.stradalex.eu/en/se_src_publ_leg_eur_jo/toc/leg_eur_jo_3_20081029_285/doc/

ojeu_2008.285.01.0009.01 (accessed on Feb 10, 2024).

165. 	 Institut Jožef Stefan - Computer Systems Department Computer web-based software: the 

Open Platform for Clinical Nutrition (OPEN). Available online: http://opkp.si/en_GB/cms/

introduction (accessed on Feb 7, 2024).

166. 	 German Nutrition Society, Austrian Nutrition Society, Society for Nutrition Research, S.N.A. 

Ergaenzlieferung D-A-CH Referenzwerte für die Nährstoffzufuhr (Reference Values for 

Nutrient Intake); 4th ed.; Frankfurt am Main, 2018;

167. 	 National Institute of Public Health of Slovenia. Reference values for energy intake and 

nutrient intake. Available online: https://www.nijz.si/sites/www.nijz.si/files/uploaded/

referencne_vrednosti_2020_3_2.pdf (accessed on Feb 7, 2024).



168

168. 	 European Commission. Nutrition claims. Available online: https://food.ec.europa.eu/safety/

labelling-and-nutrition/nutrition-and-health-claims/nutrition-claims_en (accessed on Jan 24, 

2024).

169. 	 Zhang, W.; Boateng, I.D.; Xu, J.; Zhang, Y. Proteins from Legumes, Cereals, and Pseudo-

Cereals: Composition, Modification, Bioactivities, and Applications. Foods 2024, 13, 1974.

170. 	 Fogelholm, M.; Anderssen, S.; Gunnarsdottir, I.; Lahti-Koski, M. Dietary macronutrients 

and food consumption as determinants of long-term weight change in adult populations: a 

systematic literature review. Food Nutr. Res. 2012, 56, 10.3402/fnr.v56i0.19103.

171. 	 Aune, D.; Keum, N.; Giovannucci, E.; Fadnes, L.T.; Boffetta, P.; Greenwood, D.C.; Tonstad, S.; 

Vatten, L.J.; Riboli, E.; Norat, T. Whole grain consumption and risk of cardiovascular disease, 

cancer, and all cause and cause specific mortality: systematic review and dose-response meta-

analysis of prospective studies. BMJ 2016, 353, i2716.

172. 	 Hollænder, P.L.B.; Ross, A.B.; Kristensen, M. Whole-grain and blood lipid changes in 

apparently healthy adults: a systematic review and meta-analysis of randomized controlled 

studies. Am. J. Clin. Nutr. 2015, 102, 556–572.

173. 	 Bhandari, B.; Liu, Z.; Lin, S.; Macniven, R.; Akombi-Inyang, B.; Hall, J.; Feng, X.; Schutte, 

A.E.; Xu, X. Long-Term Consumption of 10 Food Groups and Cardiovascular Mortality: A 

Systematic Review and Dose Response Meta-Analysis of Prospective Cohort Studies. Adv. 

Nutr. 2023, 14, 55–63.

174. 	 Sanders, L.M.; Zhu, Y.; Wilcox, M.L.; Koecher, K.; Maki, K.C. Effects of Whole Grain Intake, 

Compared with Refined Grain, on Appetite and Energy Intake: A Systematic Review and 

Meta-Analysis. Adv. Nutr. 2021, 12, 1177–1195.

175. 	 Gaesser, G.A. Whole Grains, Refined Grains, and Cancer Risk: A Systematic Review of Meta-

Analyses of Observational Studies. Nutrients 2020, 12, 3756.

176. 	 Hauner, H.; Bechthold, A.; Boeing, H.; Brönstrup, A.; Buyken, A.; Leschik-Bonnet, E.; 

Linseisen, J.; Schulze, M.; Strohm, D.; Wolfram, G. Evidence-based guideline of the German 

Nutrition Society: carbohydrate intake and prevention of nutrition-related diseases. Ann. 

Nutr. Metab. 2012, 60 Suppl 1, 1–58.

177. 	 Scientific Advisory Committee on Nutrition. Carbohydrates and Health. Available online: 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/

file/445503/SACN_Carbohydrates_and_Health.pdf (accessed on Jan 13, 2020).

178. 	 Åkesson, A.; Andersen, L.F.; Kristjánsdóttir, Á.G.; Roos, E.; Trolle, E.; Voutilainen, E.; 

Wirfält, E. Health effects associated with foods characteristic of the Nordic diet: a systematic 

literature review. Food Nutr. Res. 2013, 57, 10.3402/fnr.v57i0.22790.

179. 	 McRae, M.P. Dietary Fiber Is Beneficial for the Prevention of Cardiovascular Disease: An 

Umbrella Review of Meta-analyses. J. Chiropr. Med. 2017, 16, 289–299.



169

180. 	 Marshall, S.; Petocz, P.; Duve, E.; Abbott, K.; Cassettari, T.; Blumfield, M.; Fayet-Moore, F. 

The Effect of Replacing Refined Grains with Whole Grains on Cardiovascular Risk Factors: 

A Systematic Review and Meta-Analysis of Randomized Controlled Trials with GRADE 

Clinical Recommendation. J. Acad. Nutr. Diet. 2020, 120, 1859-1883.e31.

181. 	 Hu, H.; Zhao, Y.; Feng, Y.; Yang, X.; Li, Y.; Wu, Y.; Yuan, L.; Zhang, J.; Li, T.; Huang, H.; et 

al. Consumption of whole grains and refined grains and associated risk of cardiovascular 

disease events and all-cause mortality: a systematic review and dose-response meta-analysis 

of prospective cohort studies. Am. J. Clin. Nutr. 2023, 117, 149–159.

182. 	 Ma, X.; Tang, W.G.; Yang, Y.; Zhang, Q.L.; Zheng, J.L.; Xiang, Y.B. Association between whole 

grain intake and all-cause mortality: a meta-analysis of cohort studies. Oncotarget 2016, 7, 

61996–62005.

183. 	 Tieri, M.; Ghelfi, F.; Vitale, M.; Vetrani, C.; Marventano, S.; Lafranconi, A.; Godos, J.; Titta, 

L.; Gambera, A.; Alonzo, E.; et al. Whole grain consumption and human health: an umbrella 

review of observational studies. Int. J. Food Sci. Nutr. 2020, 71, 668–677.

184. 	 American Institute for Cancer Research, W.C.R.F. Wholegrains, vegetables and fruit and 

the risk of cancer. Available online: https://www.wcrf.org/wp-content/uploads/2020/12/

Wholegrains-veg-and-fruit.pdf (accessed on Feb 16, 2024).

185. 	 Wu, H.; Flint, A.J.; Qi, Q.; Van Dam, R.M.; Sampson, L.A.; Rimm, E.B.; Holmes, M.D.; Willett, 

W.C.; Hu, F.B.; Sun, Q. Whole Grain Intake and Mortality: Two Large Prospective Studies in 

U.S. Men and Women. JAMA Intern. Med. 2015, 175, 373–384.

186. 	 Gaesser, G.A. Perspective: Refined Grains and Health: Genuine Risk, or Guilt by 

Association? Adv. Nutr. 2019, 10, 361–371.

187. 	 Williams, P.G. Evaluation of the evidence between consumption of refined grains and health 

outcomes. Nutr. Rev. 2012, 70, 80–99.

188. 	 Ivanovich, C.C.; Sun, T.; Gordon, D.R.; Ocko, I.B. Future warming from global food 

consumption. Nat. Clim. Chang. 2023, 13, 297–302.

189. 	 Poore, J.; Nemecek, T. Reducing food’s environmental impacts through producers and 

consumers. Science (80-. ). 2018, 360, 987–992.

190. 	 Springmann, M.; Spajic, L.; Clark, M.A.; Poore, J.; Herforth, A.; Webb, P.; Rayner, M.; 

Scarborough, P. The healthiness and sustainability of national and global food based dietary 

guidelines: modelling study. BMJ 2020, 370, m2322.

191. 	 Statistical Office of the Republic of Slovenia. Agricultural census, Slovenia, 2020. Available 

online: https://www.stat.si/StatWeb/en/news/Index/9459  (accessed on Aug 03, 2025).

192. 	 Seufert, V.; Ramankutty, N.; Foley, J.A. Comparing the yields of organic and conventional 

agriculture. Nature 2012, 485, 229–232.



170

193. 	 Seufert, V.; Ramankutty, N. Many shades of gray-The context-dependent performance of 

organic agriculture. Sci. Adv. 2017, 3, e1602638.

194. 	 Statistical Office of the Republic of Slovenia. Areas of arable crops in 2023. Available online: 

https://www.stat.si/StatWeb/News/Index/11389 (accessed on Aug 03, 2025).

195. 	 Roszkowska, A.; Pawlicka, M.; Mroczek, A.; Bałabuszek, K.; Nieradko-Iwanicka, B. Non-

Celiac Gluten Sensitivity: A Review. Medicina (B. Aires). 2019, 55, 222.

196. 	 Food and Agriculture Organization of the United Nations. International year of the potato 

2008. New light on a hidden treasure. Available online: https://www.fao.org/3/i0500e/i0500e.

pdf (accessed on Sep 3, 2023).

197. 	 Camire, M.E.; Kubow, S.; Donnelly, D.J. Potatoes and human health. Crit. Rev. Food Sci. Nutr. 

2009, 49, 823–840.

198. 	 Visvanathan, R.; Jayathilake, C.; Chaminda Jayawardana, B.; Liyanage, R. Health-beneficial 

properties of potato and compounds of interest. J. Sci. Food Agric. 2016, 96, 4850–4860.

199. 	 Herreman, L.; Nommensen, P.; Pennings, B.; Laus, M.C. Comprehensive overview of the 

quality of plant‐ And animal‐sourced proteins based on the digestible indispensable amino 

acid score. Food Sci. Nutr. 2020, 8, 5379–5391.

200. 	 European Food Safety Authority. Scientific opinion on the tolerable upper intake level of 

eicosapentaenoic acid (EPA), docosahexaenoic acid (DHA) and docosapentaenoic acid. EFSA 

J. 2012, 10, e2815.

201. 	 Bovell-Benjamin, A.C. Sweet potato: a review of its past, present, and future role in human 

nutrition. Adv. Food Nutr. Res. 2007, 52, 1–59.

202. 	 Darooghegi Mofrad, M.; Milajerdi, A.; Sheikhi, A.; Azadbakht, L. Potato consumption and 

risk of all cause, cancer and cardiovascular mortality: a systematic review and dose-response 

meta-analysis of prospective cohort studies. Crit. Rev. Food Sci. Nutr. 2020, 60, 1063–1076.

203. 	 Borch, D.; Juul-Hindsgaul, N.; Veller, M.; Astrup, A.; Jaskolowski, J.; Raben, A. Potatoes and 

risk of obesity, type 2 diabetes, and cardiovascular disease in apparently healthy adults: a 

systematic review of clinical intervention and observational studies. Am. J. Clin. Nutr. 2016, 

104, 489–498.

204. 	 Darooghegi Mofrad, M.; Mozaffari, H.; Askari, M.R.; Amini, M.R.; Jafari, A.; Surkan, P.J.; 

Azadbakht, L. Potato Consumption and Risk of Site-Specific Cancers in Adults: A Systematic 

Review and Dose-Response Meta-Analysis of Observational Studies. Adv. Nutr. 2021, 12, 

1705–1722.

205. 	 Schwingshackl, L.; Schwedhelm, C.; Hoffmann, G.; Boeing, H. Potatoes and risk of chronic 

disease: a systematic review and dose–response meta-analysis. Eur. J. Nutr. 2019, 58, 2243–2251.



171

206. 	 Yiannakou, I.; Pickering, R.T.; Yuan, M.; Singer, M.R.; Moore, L.L. Potato consumption is not 

associated with cardiometabolic health outcomes in Framingham Offspring Study adults. J. 

Nutr. Sci. 2022, 11, e73.

207. 	 Djousse, L.; Zhou, X.; Lim, J.; Kim, E.; Sesso, H.D.; Lee, I.-M.; Buring, J.E.; McClelland, R.L.; 

Gaziano, J.M.; Steffen, L.M.; et al. Potato Consumption and Risk of Cardiovascular Disease in 

a Harmonized Analysis of Seven Prospective Cohorts. Nutrients 2025, 17, 451.

208. 	 Mousavi, S.M.; Gu, X.; Imamura, F.; Devinsky, O.; Sun, Q.; Forouhi, N.G.; Hu, F.B.; Willett, 

W.C. Total and Type of Potato Intake and Risk of Type 2 Diabetes: Results From Three US 

Cohort Studies and Substitution Meta-Analysis. Curr. Dev. Nutr. 2024, 8, 103395.

209. 	 Kimura, H.; Yamagishi, K.; Muraki, I.; Tamakoshi, A.; Iso, H. Prospective cohort study on 

potato intake and mortality from cardiovascular diseases: the Japan Collaborative Cohort 

Study (JACC study). Eur. J. Nutr. 2023, 62, 1859–1866.

210. 	 Arnesen, E.K.; Laake, I.; Carlsen, M.H.; Veierød, M.B.; Retterstøl, K. Potato Consumption 

and All-Cause and Cardiovascular Disease Mortality - A Long-Term Follow-Up of a 

Norwegian Cohort. J. Nutr. 2024, 154, 2226–2235.

211. 	 Johnston, E.A.; Petersen, K.S.; Kris-Etherton, P.M. Daily intake of non-fried potato does not 

affect markers of glycaemia and is associated with better diet quality compared with refined 

grains: a randomised, crossover study in healthy adults. Br. J. Nutr. 2020, 123, 1032–1042.

212. 	 Pokharel, P.; Olsen, A.; Kyrø, C.; Tjønneland, A.; Murray, K.; Blekkenhorst, L.C.; Jakobsen, 

M.U.; Dahm, C.C.; Bondonno, C.P.; Hodgson, J.M.; et al. Substituting Potatoes with Other 

Food Groups and Type 2 Diabetes Risk: Findings from the Diet, Cancer, and Health Study. J. 

Nutr. 2025, 155, 270-279.

213. 	 Laveriano-Santos, E.P.; López-Yerena, A.; Jaime-Rodríguez, C.; González-Coria, J.; Lamuela-

Raventós, R.M.; Vallverdú-Queralt, A.; Romanyà, J.; Pérez, M. Sweet Potato Is Not Simply 

an Abundant Food Crop: A Comprehensive Review of Its Phytochemical Constituents, 

Biological Activities, and the Effects of Processing. Antioxidants 2022, 11, 1648.

214. 	 Johnson, M.; Pace, R.D. Sweet potato leaves: properties and synergistic interactions that 

promote health and prevent disease. Nutr. Rev. 2010, 68, 604–615.

215. 	 Petersson, T.; Secondi, L.; Magnani, A.; Antonelli, M.; Dembska, K.; Valentini, R.; Varotto, 

A.; Castaldi, S. SU-EATABLE LIFE: a comprehensive database of carbon and water 

footprints of food commodities. Available online: https://figshare.com/articles/dataset/SU-

EATABLE_LIFE_a_comprehensive_database_of_carbon_and_water_footprints_of_food_

commodities/13271111/2 (accessed on Feb 1, 2024).

216. 	 Baša Česnik, H.; Gregorčič, A.; Velikonja Bolta, Š.; Kmecl, V. Monitoring of pesticide 

residues in apples, lettuce and potato of the Slovene origin, 2001-04. Food Addit. Contam. 

2006, 23, 164–173.



172

217. 	 Statistical Office of the Republic of Slovenia. Balance of potato production and consumption 

(1000 t). Available online: https://pxweb.stat.si/SiStatData/pxweb/sl/Data/-/1563402S.px/table/

tableViewLayout2/ (accessed on Apr 23, 2024).

218. 	 Statistical Office of the Republic of Slovenia. Exports and imports by 4-digit code and by 

country, Slovenia, 2010 - 2019. Available online: https://pxweb.stat.si/SiStatData/pxweb/sl/

Data/-/2490108S.px (accessed on Apr 23, 2024).

219. 	 Veronese, N.; Stubbs, B.; Noale, M.; Solmi, M.; Vaona, A.; Demurtas, J.; Nicetto, D.; Crepaldi, 

G.; Schofield, P.; Koyanagi, A.; et al. Fried potato consumption is associated with elevated 

mortality: An 8-y longitudinal cohort study. Am. J. Clin. Nutr. 2017, 106, 162–167.

220. 	 Amoah, I.; Ascione, A.; Muthanna, F.M.S.; Feraco, A.; Camajani, E.; Gorini, S.; Armani, A.; 

Caprio, M.; Lombardo, M. Sustainable Strategies for Increasing Legume Consumption: 

Culinary and Educational Approaches. Foods 2023, 12, 2265.

221. 	 Shikh, E.V.; Makhova, A.A.; Dorogun, O.B.; Elizarova, E.V. The role of phytates in human 

nutrition. Probl. Nutr. 2023, 92, 20–28.

222. 	 Ioniță-Mîndrican, C.B.; Ziani, K.; Mititelu, M.; Oprea, E.; Neacșu, S.M.; Moroșan, E.; 

Dumitrescu, D.E.; Roșca, A.C.; Drăgănescu, D.; Negrei, C. Therapeutic Benefits and Dietary 

Restrictions of Fiber Intake: A State of the Art Review. Nutrients 2022, 14, 2641.

223. 	 Jenkins, D.J.A.; Kendall, C.W.C.; Augustin, L.S.A.; Mitchell, S.; Sahye-Pudaruth, S.; Blanco 

Mejia, S.; Chiavaroli, L.; Mirrahimi, A.; Ireland, C.; Bashyam, B.; et al. Effect of legumes as 

part of a low glycemic index diet on glycemic control and cardiovascular risk factors in type 2 

diabetes mellitus: a randomized controlled trial. Arch. Intern. Med. 2012, 172, 1653–1660.

224. 	 Mendes, V.; Niforou, A.; Kasdagli, M.I.; Ververis, E.; Naska, A. Intake of legumes and 

cardiovascular disease: A systematic review and dose–response meta-analysis. Nutr. Metab. 

Cardiovasc. Dis. 2023, 33, 22–37.

225. 	 Thorisdottir, B.; Arnesen, E.K.; Bärebring, L.; Dierkes, J.; Lamberg-Allardt, C.; Ramel, 

A.; Nwaru, B.I.; Söderlund, F.; Åkesson, A. Legume consumption in adults and risk of 

cardiovascular disease and type 2 diabetes: a systematic review and meta-analysis. Food Nutr. 

Res. 2023, 67, 10.29219/fnr.v67.9541.

226. 	 Zargarzadeh, N.; Mousavi, S.M.; Santos, H.O.; Aune, D.; Hasani-Ranjbar, S.; Larijani, B.; 

Esmaillzadeh, A. Legume Consumption and Risk of All-Cause and Cause-Specific Mortality: 

A Systematic Review and Dose–Response Meta-Analysis of Prospective Studies. Adv. Nutr. 

2023, 14, 64–76.

227. 	 Kim, S.J.; De Souza, R.J.; Choo, V.L.; Ha, V.; Cozma, A.I.; Chiavaroli, L.; Mirrahimi, A.; Mejia, 

S.B.; Di Buono, M.; Bernstein, A.M.; et al. Effects of dietary pulse consumption on body 

weight: a systematic review and meta-analysis of randomized controlled trials. Am. J. Clin. 

Nutr. 2016, 103, 1213–1223.



173

228. 	 Zhu, B.; Sun, Y.; Qi, L.; Zhong, R.; Miao, X. Dietary legume consumption reduces risk of 

colorectal cancer: evidence from a meta-analysis of cohort studies. Sci. Rep. 2015, 5, 8797.

229. 	 Li, J.; Mao, Q. qi Legume intake and risk of prostate cancer: a meta-analysis of prospective 

cohort studies. Oncotarget 2017, 8, 44776–44784.

230. 	 Li, N.; Wu, X.; Zhuang, W.; Xia, L.; Chen, Y.; Zhao, R.; Yi, M.; Wan, Q.; Du, L.; Zhou, Y. Soy 

and Isoflavone Consumption and Multiple Health Outcomes: Umbrella Review of Systematic 

Reviews and Meta-Analyses of Observational Studies and Randomized Trials in Humans. 

Mol. Nutr. Food Res. 2020, 64, 1900751.

231. 	 Zuo, X.; Zhao, R.; Wu, M.; Wan, Q.; Li, T. Soy Consumption and the Risk of Type 2 Diabetes 

and Cardiovascular Diseases: A Systematic Review and Meta-Analysis. Nutrients 2023, 15, 

1358.

232. 	 Boutas, I.; Kontogeorgi, A.; Dimitrakakis, C.; Kalantaridou, S.N. Soy Isoflavones and Breast 

Cancer Risk: A Meta-analysis. In Vivo (Brooklyn). 2022, 36, 556–562.

233. 	 Jenkins, D.J.A.; Mejia, S.B.; Chiavaroli, L.; Viguiliouk, E.; Li, S.S.; Kendall, C.W.C.; Vuksan, V.; 

Sievenpiper, J.L. Cumulative Meta-Analysis of the Soy Effect Over Time. J. Am. Heart Assoc. 

2019, 8, e012458.

234. 	 Blanco Mejia, S.; Messina, M.; Li, S.S.; Viguiliouk, E.; Chiavaroli, L.; Khan, T.A.; Srichaikul, 

K.; Mirrahimi, A.; Sievenpiper, J.L.; Kris-Etherton, P.; et al. A Meta-Analysis of 46 Studies 

Identified by the FDA Demonstrates that Soy Protein Decreases Circulating LDL and Total 

Cholesterol Concentrations in Adults. J. Nutr. 2019, 149, 968–981.

235. 	 Hamilton-Reeves, J.M.; Vazquez, G.; Duval, S.J.; Phipps, W.R.; Kurzer, M.S.; Messina, M.J. 

Clinical studies show no effects of soy protein or isoflavones on reproductive hormones in 

men: results of a meta-analysis. Fertil. Steril. 2010, 94, 997–1007.

236. 	 Reed, K.E.; Camargo, J.; Hamilton-Reeves, J.; Kurzer, M.; Messina, M. Neither soy nor 

isoflavone intake affects male reproductive hormones: An expanded and updated meta-

analysis of clinical studies. Reprod. Toxicol. 2021, 100, 60–67.

237. 	 Lamberg-Allardt, C.; Bärebring, L.; Arnesen, E.K.; Nwaru, B.I.; Thorisdottir, B.; Ramel, 

A.; Söderlund, F.; Dierkes, J.; Åkesson, A. Animal versus plant-based protein and risk of 

cardiovascular disease and type 2 diabetes: a systematic review of randomized controlled 

trials and prospective cohort studies. Food Nutr. Res. 2023, 67, 10.29219/fnr.v67.9003.

238. 	 Jayalath, V.H.; De Souza, R.J.; Sievenpiper, J.L.; Ha, V.; Chiavaroli, L.; Mirrahimi, A.; Di 

Buono, M.; Bernstein, A.M.; Leiter, L.A.; Kris-Etherton, P.M.; et al. Effect of Dietary Pulses 

on Blood Pressure: A Systematic Review and Meta-analysis of Controlled Feeding Trials. Am. 

J. Hypertens. 2014, 27, 56–64.



174

239. 	 Afshin, A.; Micha, R.; Khatibzadeh, S.; Mozaffarian, D. Consumption of nuts and legumes 

and risk of incident ischemic heart disease, stroke, and diabetes: a systematic review and 

meta-analysis. Am. J. Clin. Nutr. 2014, 100, 278–288.

240. 	 Bernstein, A.M.; Sun, Q.; Hu, F.B.; Stampfer, M.J.; Manson, J.E.; Willett, W.C. Major dietary 

protein sources and risk of coronary heart disease in women. Circulation 2010, 122, 876–883.

241. 	 Darmadi-Blackberry, I.; Wahlqvist, M.L.; Kouris-Blazos, A.; Steen, B.; Lukito, W.; Horie, 

Y.; Horie, K. Legumes: the most important dietary predictor of survival in older people of 

different ethnicities. Asia Pac. J. Clin. Nutr. 2004, 13, 217–220.

242. 	 Crosby, L.; Rembert, E.; Levin, S.; Green, A.; Ali, Z.; Jardine, M.; Nguyen, M.; Elliott, P.; 

Goldstein, D.; Freeman, A.; et al. Changes in Food and Nutrient Intake and Diet Quality on a 

Low-Fat Vegan Diet Are Associated with Changes in Body Weight, Body Composition, and 

Insulin Sensitivity in Overweight Adults: A Randomized Clinical Trial. J. Acad. Nutr. Diet. 

2022, 122, 1922-1939.e0.

243. 	 Tucker, L.A. Legume Intake, Body Weight, and Abdominal Adiposity: 10-Year Weight 

Change and Cross-Sectional Results in 15,185 U.S. Adults. Nutrients 2023, 15, 460.

244. 	 Hurrell, R.F. Influence of vegetable protein sources on trace element and mineral 

bioavailability. J. Nutr. 2003, 133, 2973S–7S.

245. 	 Petroski, W.; Minich, D.M. Is There Such a Thing as “Anti-Nutrients”? A Narrative Review 

of Perceived Problematic Plant Compounds. Nutrients 2020, 12, 2929.

246. 	 Scalbert, A.; Williamson, G. Dietary intake and bioavailability of polyphenols. J. Nutr. 2000, 

130, 2073S–85S.

247. 	 Estrada-Martínez, L.E.; Moreno-Celis, U.; Cervantes-Jiménez, R.; Ferriz-Martínez, R.A.; 

Blanco-Labra, A.; García-Gasca, T. Plant Lectins as Medical Tools against Digestive System 

Cancers. Int. J. Mol. Sci. 2017, 18, 1403.

248. 	 Oakenfull, D. Saponins in food – A review. Food Chem. 1981, 7, 19–40.

249. 	 Yılmaz Tuncel, N.; Polat Kaya, H.; Andaç, A.E.; Korkmaz, F.; Tuncel, N.B. A Comprehensive 

Review of Antinutrients in Plant-Based Foods and Their Key Ingredients. Nutr. Bull. 2025, 

50, 171–205.

250. 	 Messina, M.; Mejia, S.B.; Cassidy, A.; Duncan, A.; Kurzer, M.; Nagato, C.; Ronis, M.; Rowland, 

I.; Sievenpiper, J.; Barnes, S. Neither soyfoods nor isoflavones warrant classification as 

endocrine disruptors: a technical review of the observational and clinical data. Crit. Rev. 

Food Sci. Nutr. 2022, 62, 5824–5885.

251. 	 Messina, M.; Duncan, A.; Messina, V.; Lynch, H.; Kiel, J.; Erdman, J.W. The health effects of 

soy: A reference guide for health professionals. Front. Nutr. 2022, 9, 970364.



175

252. 	 Lu, T.Y.; Zhang, W. Sen; Jiang, C.Q.; Jin, Y.L.; Au Yeung, S.L.; Cheng, K.K.; Lam, T.H.; Xu, 

L. Associations of soy product intake with all-cause, cardiovascular disease and cancer 

mortality: Guangzhou Biobank Cohort Study and updated meta-analyses. Eur. J. Nutr. 2024, 

63, 1731–1745.

253. 	 Petersson, T.; Secondi, L.; Magnani, A.; Antonelli, M.; Dembska, K.; Valentini, R.; Varotto, A.; 

Castaldi, S. A multilevel carbon and water footprint dataset of food commodities. Sci. Data 

2021, 8, 127.

254. 	 Alexander, P.; Brown, C.; Arneth, A.; Dias, C.; Finnigan, J.; Moran, D.; Rounsevell, M.D.A. 

Could consumption of insects, cultured meat or imitation meat reduce global agricultural 

land use? Glob. Food Sec. 2017, 15, 22–32.

255. 	 Alexander, P.; Brown, C.; Arneth, A.; Finnigan, J.; Rounsevell, M.D.A. Human appropriation 

of land for food: The role of diet. Glob. Environ. Chang. 2016, 41, 88–98.

256. 	 Peoples, M.B.; Giller, K.E.; Jensen, E.S.; Herridge, D.F. Quantifying country-to-global scale 

nitrogen fixation for grain legumes: Reliance on nitrogen fixation of soybean, groundnut and 

pulses. Plant Soil 2021, 469, 1–14.

257. 	 Castro, C. Agricultural Biotechnology Annual (Brazil). Available online: https://apps.fas.

usda.gov/newgainapi/api/Report/DownloadReportByFileName?fileName=Agricultural 

Biotechnology Annual_Brasilia_Brazil_BR2023-0027.pdf (accessed on Apr 23, 2024).

258. 	 Travnikar, T.; Bedrač, M.; Bele, S.; Brečko, J.; Cunder, T.; Hiti Dvoršak, A.; Kožar, M.; Moljk, 

B.; Verbič, J.; Zagorc, B, Editors. Slovenian Agriculture in Numbers. Available online: 

https://www.kis.si/f/docs/About_the_Institute_1/KIS_Slovensko_kmetijstvo_v_stevilkah_za_

leto_2022_EN_splet.pdf (accessed on Apr 23, 2024).

259. 	 Daugul, L. Where do we import soy and meat from - RTV SLO. Available online: https://www.

rtvslo.si/okolje/zeleni-petek/od-kod-uvazamo-sojo-in-od-kod-meso/629401 (accessed on Apr 

23, 2024).

260. 	 Trase. Brazil soy supply chain dataset 2004 - 2022. Available 

online: https://trase.earth/explore/supply-chain/brazil/

soy?chartType=sankey&year=2004&indicator=volume&dimension=region_

production_1&dimension=exporter_group&dimension=importer_group&dimension=country_

of_import (accessed on Apr 23, 2024).

261. 	 Jappe, U. Vegan diet – alternative protein sources as potential allergy risk. Allergo J. Int. 

2023, 32, 251–257.

262. 	 Reese, I.; Schäfer, C.; Ballmer-Weber, B.; Beyer, K.; Dölle-Bierke, S.; Dullemen, S. van; Jappe, 

U.; Müller, S.; Schnadt, S.; Treudler, R.; et al. Vegan diets from an allergy point of view – 

Position paper of the DGAKI working group on food allergy. Allergol. Sel. 2023, 7, 57–83.



176

263. 	 Joseph, S. V.; Edirisinghe, I.; Burton-Freeman, B.M. Fruit Polyphenols: A Review of Anti-

inflammatory Effects in Humans. Crit. Rev. Food Sci. Nutr. 2016, 56, 419–444.

264. 	 Sun, L.; Liang, X.; Wang, Y.; Zhu, S.; Ou, Q.; Xu, H.; Li, F.; Tan, X.; Lai, Z.; Pu, L.; et al. Fruit 

consumption and multiple health outcomes: An umbrella review. Trends Food Sci. Technol. 

2021, 118, 505–518.

265. 	 Guyenet, S.J. Impact of whole, fresh fruit consumption on energy intake and adiposity: A 

systematic review. Front. Nutr. 2019, 6, 443668.

266. 	 Luís, Â.; Domingues, F.; Pereira, L. Association between berries intake and cardiovascular 

diseases risk factors: a systematic review with meta-analysis and trial sequential analysis of 

randomized controlled trials. Food Funct. 2018, 9, 740–757.

267. 	 Wilken, M.R.; Lambert, M.N.T.; Christensen, C.B.; Jeppesen, P.B. Effects of Anthocyanin-rich 

Berries on the Risk of Metabolic Syndrome: A Systematic Review and Meta-analysis. Rev. 

Diabet. Stud. 2022, 18, 42–57.

268. 	 Ren, Y.; Sun, S.; Su, Y.; Ying, C.; Luo, H. Effect of fruit on glucose control in diabetes mellitus: 

a meta-analysis of nineteen randomized controlled trials. Front. Endocrinol. (Lausanne). 

2023, 14, 1174545.

269. 	 Boushey, C.; Ard, J.; Bazzano, L.; Heymsfield, S.; Mayer-Davis, E.; Sabaté, J.; Snetselaar, 

L.; Van Horn, L.; Schneeman, B.; English, L.; et al. Dietary Patterns and Sarcopenia: A 

Systematic Review; USDA Nutrition Evidence Systematic Review: Alexandria, 2020.

270. 	 Boushey, C.; Ard, J.; Bazzano, L.; Heymsfield, S.; Mayer-Davis, E.; Sabaté, J.; Snetselaar, L.; 

Van Horn, L.; Schneeman, B.; English, L.; et al. Dietary Patterns and All-Cause Mortality: A 

Systematic Review; USDA Nutrition Evidence Systematic Review: Alexandria, 2020.

271. 	 Halvorsen, R.E.; Elvestad, M.; Molin, M.; Aune, D. Fruit and vegetable consumption and the 

risk of type 2 diabetes: a systematic review and dose-response meta-analysis of prospective 

studies. BMJ Nutr. Prev. Heal. 2021, 4, 519–531.

272. 	 Wallace, T.C.; Bailey, R.L.; Blumberg, J.B.; Burton-Freeman, B.; Chen, C. y. O.; Crowe-White, 

K.M.; Drewnowski, A.; Hooshmand, S.; Johnson, E.; Lewis, R.; et al. Fruits, vegetables, and 

health: A comprehensive narrative, umbrella review of the science and recommendations for 

enhanced public policy to improve intake. Crit. Rev. Food Sci. Nutr. 2020, 60, 2174–2211.

273. 	 Aune, D.; Giovannucci, E.; Boffetta, P.; Fadnes, L.T.; Keum, N.N.; Norat, T.; Greenwood, D.C.; 

Riboli, E.; Vatten, L.J.; Tonstad, S. Fruit and vegetable intake and the risk of cardiovascular 

disease, total cancer and all-cause mortality – a systematic review and dose-response meta-

analysis of prospective studies. Int. J. Epidemiol. 2017, 46, 1029–1056.

274. 	 Yip, C.S.C.; Chan, W.; Fielding, R. The Associations of Fruit and Vegetable Intakes with Burden 

of Diseases: A Systematic Review of Meta-Analyses. J. Acad. Nutr. Diet. 2019, 119, 464–481.



177

275. 	 Wang, X.; Ouyang, Y.; Liu, J.; Zhu, M.; Zhao, G.; Bao, W.; Hu, F.B. Fruit and vegetable 

consumption and mortality from all causes, cardiovascular disease, and cancer: systematic 

review and dose-response meta-analysis of prospective cohort studies. BMJ 2014, 349, g4490–

g4490.

276. 	 Boushey, C.; Ard, J.; Bazzano, L.; Heymsfield, S.; Mayer-Davis, E.; Sabaté, J.; Snetselaar, L.; 

Van Horn, L.; Schneeman, B.; English, L.; et al. Dietary Patterns and Breast, Colorectal, Lung, 

and Prostate Cancer: A Systematic Review; USDA Nutrition Evidence Systematic Review: 

Alexandria, 2020.

277. 	 Boushey, C.; Ard, J.; Bazzano, L.; Heymsfield, S.; Mayer-Davis, E.; Sabaté, J.; Snetselaar, L.; 

Van Horn, L.; Schneeman, B.; English, L.; et al. Dietary Patterns and Growth, Size, Body 

Composition, and/or Risk of Overweight or Obesity: A Systematic Review;  USDA Nutrition 

Evidence Systematic Review: Alexandria, 2020.

278. 	 Dall’Asta, M.; Angelino, D.; Pellegrini, N.; Martini, D. The Nutritional Quality of Organic 

and Conventional Food Products Sold in Italy: Results from the Food Labelling of Italian 

Products (FLIP) Study. Nutrients 2020, 12, 1273.

279. 	 Macdiarmid, J.I. Seasonality and dietary requirements: will eating seasonal food contribute 

to health and environmental sustainability? Proc. Nutr. Soc. 2014, 73, 368–375.

280. 	 Cruz-Carrión, Á.; Ruiz de Azua, M.J.; Muguerza, B.; Mulero, M.; Bravo, F.I.; Arola-Arnal, A.; 

Suarez, M. Organic vs. Non-Organic Plant-Based Foods – A Comparative Study on Phenolic 

Content and Antioxidant Capacity. Plants 2023, 12, 183.

281. 	 De Souza, M.J.; Strock, N.C.A.; Williams, N.I.; Lee, H.; Koltun, K.J.; Rogers, C.; Ferruzzi, 

M.G.; Nakatsu, C.H.; Weaver, C. Prunes preserve hip bone mineral density in a 12-month 

randomized controlled trial in postmenopausal women: the Prune Study. Am. J. Clin. Nutr. 

2022, 116, 897–910.

282. 	 Springmann, M.; Clark, M.; Mason-D’Croz, D.; Wiebe, K.; Bodirsky, B.L.; Lassaletta, L.; de 

Vries, W.; Vermeulen, S.J.; Herrero, M.; Carlson, K.M.; et al. Options for keeping the food 

system within environmental limits. Nature 2018, 562, 519–525.

283. 	 Aguilera, E.; Guzmán, G.; Alonso, A. Greenhouse gas emissions from conventional and 

organic cropping systems in Spain. II. Fruit tree orchards. Agron. Sustain. Dev. 2015, 35, 

725–737.

284. 	 Freibauer, A.; Rounsevell, M.D.A.; Smith, P.; Verhagen, J. Carbon sequestration in the 

agricultural soils of Europe. Geoderma 2004, 122, 1–23.

285. 	 Leskovšek, R.; Simončič, A.; Environmental Indicators. Use of plant protection measures. 

Ljubljana, Slovenia: Agricultural institute of Slovenia, 2021. Available online: https://kazalci.

arso.gov.si/sl/content/poraba-sredstev-za-varstvo-rastlin-5 (accessed on Aug 03, 2025).



178

286. 	 Statistical Office of the Republic of Slovenia. In 2017, 510 tonnes of plant protection products 

consumed in agriculture in Slovenia. Available online: https://www.stat.si/StatWeb/en/news/

Index/8014 (accessed on Aug 03, 2025)

287. 	 Dvoršak, A.H.; Bele, S.; Environmental Indicators. Import structure of consumed food. 

Ljubljana: Chemical institute of Slovenia, 2020.  Available online: https://kazalci.arso.gov.si/sl/

content/struktura-uvoza-potrosene-hrane (accessed on Aug 03, 2025).

288. 	 Linhart, C.; Panzacchi, S.; Belpoggi, F.; Clausing, P.; Zaller, J.G.; Hertoge, K. Year-round 

pesticide contamination of public sites near intensively managed agricultural areas in South 

Tyrol. Environ. Sci. Eur. 2021, 33, 12.

289. 	 Daccache, A.; Ciurana, J.S.; Diaz, J.A.R.; Knox, J.W. Water and energy footprint of irrigated 

agriculture in the Mediterranean region. Environ. Res. Lett. 2014, 9, 124014.

290. 	 Reigada, A. Family farms, migrant labourers and regional imbalance in global agri-food 

systems : On the social (un)sustainability of intensive strawberry production in Huelva 

(Spain). In: Migration and Agriculture; Corrado, A., de Castro, C., Perrotta, D., Eds. 

Routledge, 2016; pp. 95–110.

291. 	 Debonne, N.; Bürgi, M.; Diogo, V.; Helfenstein, J.; Herzog, F.; Levers, C.; Mohr, F.; Swart, R.; 

Verburg, P. The geography of megatrends affecting {European} agriculture. Glob. Environ. 

Chang. 2022, 75, 102551.

292. 	 Clune, S.; Crossin, E.; Verghese, K. Systematic review of greenhouse gas emissions for 

different fresh food categories. J. Clean. Prod. 2017, 140, 766–783.

293. 	 Bebber, D.P. The long road to a sustainable banana trade. Plants People Planet 2023, 5, 662–

671.

294. 	 Christensen, A.S.; Viggers, L.; Hasselström, K.; Gregersen, S. Effect of fruit restriction on 

glycemic control in patients with type 2 diabetes--a randomized trial. Nutr. J. 2013, 12, 29.

295. 	 Sharma, M.; Kaushik, P. Vegetable phytochemicals: An update on extraction and analysis 

techniques. Biocatal. Agric. Biotechnol. 2021, 36, 102149.

296. 	 Stanaway, J.D.; Afshin, A.; Ashbaugh, C.; Bisignano, C.; Brauer, M.; Ferrara, G.; Garcia, V.; 

Haile, D.; Hay, S.I.; He, J.; et al. Health effects associated with vegetable consumption: a 

Burden of Proof study. Nat. Med. 2022, 28, 2066–2074.

297. 	 Li, Y.Z.; Yang, Z.Y.; Gong, T.T.; Liu, Y.S.; Liu, F.H.; Wen, Z.Y.; Li, X.Y.; Gao, C.; Luan, M.; 

Zhao, Y.H.; et al. Cruciferous vegetable consumption and multiple health outcomes: an 

umbrella review of 41 systematic reviews and meta-analyses of 303 observational studies. 

Food Funct. 2022, 13, 4247–4259.

298. 	 Dvoršak Hiti, A.; Bele, S. Structure of imports of consumed food. Agricultural Institut of 

Slovenia: Ljubljana, 2020. Available online: https://kazalci.arso.gov.si/en/content/structure-

imports-consumed-food (accessed on Feb 23, 2024).



179

299. 	 Torrellas, M.; Antón, A.; López, J.C.; Baeza, E.J.; Parra, J.P.; Muñoz, P.; Montero, J.I. LCA of 

a tomato crop in a multi-tunnel greenhouse in Almeria. Int. J. Life Cycle Assess. 2012, 17, 

863–875.

300. 	 Włodarczyk, K.; Smolińska, B.; Majak, I. Tomato Allergy: The Characterization of the 

Selected Allergens and Antioxidants of Tomato ( Solanum lycopersicum)-A Review. 

Antioxidants (Basel, Switzerland) 2022, 11, 644.

301. 	 Zuidmeer, L.; Goldhahn, K.; Rona, R.J.; Gislason, D.; Madsen, C.; Summers, C.; Sodergren, E.; 

Dahlstrom, J.; Lindner, T.; Sigurdardottir, S.T.; et al. The prevalence of plant food allergies: a 

systematic review. J. Allergy Clin. Immunol. 2008, 121, 1210-1218.e4.

302. 	 Balakrishna, R.; Bjørnerud, T.; Bemanian, M.; Aune, D.; Fadnes, L.T. Consumption of Nuts 

and Seeds and Health Outcomes Including Cardiovascular Disease, Diabetes and Metabolic 

Disease, Cancer, and Mortality: An Umbrella Review. Adv. Nutr. 2022, 13, 2136–2148.

303. 	 Arnesen, E.K.; Thorisdottir, B.; Bärebring, L.; Söderlund, F.; Nwaru, B.I.; Spielau, U.; Dierkes, 

J.; Ramel, A.; Lamberg-Allardt, C.; Åkesson, A. Nuts and seeds consumption and risk of 

cardiovascular disease, type 2 diabetes and their risk factors: a systematic review and meta-

analysis. Food Nutr. Res. 2023, 67, 10.29219/fnr.v67.8961.

304. 	 Schwingshackl, L.; Hoffmann, G.; Missbach, B.; Stelmach-Mardas, M.; Boeing, H. An 

Umbrella Review of Nuts Intake and Risk of Cardiovascular Disease. Curr. Pharm. Des. 2017, 

23, 1016–1027.

305. 	 Ntzouvani, A.; Antonopoulou, S.; Nomikos, T. Effects of nut and seed consumption on 

markers of glucose metabolism in adults with prediabetes: a systematic review of randomised 

controlled trials. Br. J. Nutr. 2019, 122, 361–375.

306. 	 Xi, H.; Zhou, W.; Sohaib, M.; Niu, Y.; Zhu, R.; Guo, Y.; Wang, S.; Mao, J.; Wang, X.; Guo, L. 

Flaxseed supplementation significantly reduces hemoglobin A1c in patients with type 2 

diabetes mellitus: A systematic review and meta-analysis. Nutr. Res. 2023, 110, 23–32.

307. 	 Lockyer, S.; De La Hunty, A.E.; Steenson, S.; Spiro, A.; Stanner, S.A. Walnut consumption 

and health outcomes with public health relevance-a systematic review of cohort studies and 

randomized controlled trials published from 2017 to present. Nutr. Rev. 2022, 81, 26–54.

308. 	 Baer, D.J.; Dalton, M.; Blundell, J.; Finlayson, G.; Hu, F.B. Nuts, Energy Balance and Body 

Weight. Nutrients 2023, 15, 1162.

309. 	 Vanham, D.; Mekonnen, M.M.; Hoekstra, A.Y. Treenuts and groundnuts in the EAT-Lancet 

reference diet: Concerns regarding sustainable water use. Glob. Food Sec. 2020, 24, 100357.

310. 	 Konapala, G.; Mishra, A.K.; Wada, Y.; Mann, M.E. Climate change will affect global water 

availability through compounding changes in seasonal precipitation and evaporation. Nat. 

Commun. 2020, 11, 3044.



180

311. 	 Pokhrel, Y.; Felfelani, F.; Satoh, Y.; Boulange, J.; Burek, P.; Gädeke, A.; Gerten, D.; Gosling, 

S.N.; Grillakis, M.; Gudmundsson, L.; et al. Global terrestrial water storage and drought 

severity under climate change. Nat. Clim. Chang. 2021, 11, 226–233.

312. 	 Brough, H.A.; Caubet, J.C.; Mazon, A.; Haddad, D.; Bergmann, M.M.; Wassenberg, J.; Panetta, 

V.; Gourgey, R.; Radulovic, S.; Nieto, M.; et al. Defining challenge-proven coexistent nut and 

sesame seed allergy: A prospective multicenter European study. J. Allergy Clin. Immunol. 

2020, 145, 1231–1239.

313. 	 Präger, L.; Simon, J.C.; Treudler, R. Food allergy - New risks through vegan diet? Overview 

of new allergen sources and current data on the potential risk of anaphylaxis. J. Dtsch. 

Dermatol. Ges. 2023, 21, 1308–1313.

314. 	 Giosuè, A.; Calabrese, I.; Lupoli, R.; Riccardi, G.; Vaccaro, O.; Vitale, M. Relations between 

the Consumption of Fatty or Lean Fish and Risk of Cardiovascular Disease and All-Cause 

Mortality: A Systematic Review and Meta-Analysis. Adv. Nutr. 2022, 13, 1554–1565.

315. 	 Jurek, J.; Owczarek, M.; Godos, J.; La Vignera, S.; Condorelli, R.A.; Marventano, S.; Tieri, 

M.; Ghelfi, F.; Titta, L.; Lafranconi, A.; et al. Fish and human health: an umbrella review of 

observational studies. Int. J. Food Sci. Nutr. 2022, 73, 851–860.

316. 	 Li, N.; Wu, X.; Zhuang, W.; Xia, L.; Chen, Y.; Wu, C.; Rao, Z.; Du, L.; Zhao, R.; Yi, M.; et al. 

Fish consumption and multiple health outcomes: Umbrella review. Trends Food Sci. Technol. 

2020, 99, 273–283.

317. 	 Zhao, H.; Wang, M.; Peng, X.; Zhong, L.; Liu, X.; Shi, Y.; Li, Y.; Chen, Y.; Tang, S. Fish 

consumption in multiple health outcomes: an umbrella review of meta-analyses of 

observational and clinical studies. Ann. Transl. Med. 2023, 11, 152.

318. 	 Norwegian Scientific Committee for Food and Environment. Benefit and risk assessment of 

fish in the Norwegian diet. Scientific Opinion of the Steering Committee of the Norwegian 

Scientific Committee for Food and Environment. Available online: https://vkm.no/

download/18.7ef5d6ea181166b6bb6a110c/1654589000550/Benefit and risk assessment of fish 

in the Norwegian diet 7.6.22.pdf (accessed on Feb 20, 2024).

319. 	 World Cancer Research Fund; American Institute for Cancer Research.  Meat, fish and 

dairy products and the risk of cancer. Available online: https://www.wcrf.org/wp-content/

uploads/2021/02/Meat-fish-and-dairy-products.pdf (accessed on Feb 20, 2024).

320. 	 Snetselaar, L.; Bailey, R.; Sabaté, J.; Van Horn, L.; Schneeman, B.; Spahn, J.; Kim, J.; Bahnfleth, 

C.; Butera, G.; Terry, N.; et al. Seafood Consumption during Pregnancy and Lactation and 

Neurocognitive Development in the Child: A Systematic Review; USDA Nutrition Evidence 

Systematic Review: Alexandria, 2020.

321. 	 United States Environmental Protection Agency. Fish and Shellfish Advisories and Safe 

Eating Guidelines. Available online: https://www.epa.gov/choose-fish-and-shellfish-wisely/

fish-and-shellfish-advisories-and-safe-eating-guidelines (accessed on Sep 23, 2023).



181

322. 	 United Nations environment programme. Global Mercury Assessment 2018 - Draft Technical 

Background Document. Available online: https://www.unep.org/resources/report/global-

mercury-assessment-2018-draft-technical-background-document (accessed on Sep 22, 2023).

323. 	 Pennino, M.G.; Bachiller, E.; Lloret-Lloret, E.; Albo-Puigserver, M.; Esteban, A.; Jadaud, A.; 

Bellido, J.M.; Coll, M. Ingestion of microplastics and occurrence of parasite association in 

Mediterranean anchovy and sardine. Mar. Pollut. Bull. 2020, 158, 111399.

324. 	 Gephart, J.A.; Henriksson, P.J.G.; Parker, R.W.R.; Shepon, A.; Gorospe, K.D.; Bergman, K.; 

Eshel, G.; Golden, C.D.; Halpern, B.S.; Hornborg, S.; et al. Environmental performance of blue 

foods. Nature 2021, 597, 360–365.

325. 	 Lane, K.E.; Wilson, M.; Hellon, T.G.; Davies, I.G. Bioavailability and conversion of plant 

based sources of omega-3 fatty acids - a scoping review to update supplementation options 

for vegetarians and vegans. Crit. Rev. Food Sci. Nutr. 2022, 62, 4982–4997.

326. 	 Derbyshire, E.J.; Birch, C.S.; Bonwick, G.A.; English, A.; Metcalfe, P.; Li, W. Optimal omegas 

– barriers and novel methods to narrow omega-3 gaps. A narrative review. Front. Nutr. 2024, 

11, 1325099.

327. 	 Jakše, B. Placing a Well-Designed Vegan Diet for Slovenes. Nutrients 2021, 13, 4545.

328. 	 Welch, A.A.; Shakya-Shrestha, S.; Lentjes, M.A.H.; Wareham, N.J.; Khaw, K.T. Dietary intake 

and status of n-3 polyunsaturated fatty acids in a population of fish-eating and non-fish-

eating meat-eaters, vegetarians, and vegans and the precursor-product ratio of α-linolenic 

acid to long-chain n-3 polyunsaturated fatty acids: Results from the EPIC-Norfolk cohort. 

Am. J. Clin. Nutr. 2010, 92, 1040–1051.

329. 	 Krittanawong, C.; Isath, A.; Hahn, J.; Wang, Z.; Narasimhan, B.; Kaplin, S.L.; Jneid, H.; Virani, 

S.S.; Tang, W.H.W. Fish Consumption and Cardiovascular Health: A Systematic Review. Am. 

J. Med. 2021, 134, 713–720.

330. 	 Miller, M.R.; Nichols, P.D.; Carter, C.G. n-3 Oil sources for use in aquaculture--alternatives to 

the unsustainable harvest of wild fish. Nutr. Res. Rev. 2008, 21, 85–96.

331. 	 Zlaugotne, B.; Pubule, J.; Blumberga, D. Advantages and disadvantages of using more 

sustainable ingredients in fish feed. Heliyon 2022, 8, e10527.

332. 	 Song, Y.; Sun, G.; Wei, F.; Wu, Z.; Tian, H.; Meng, Y.; Ma, R. Replacing Fishmeal and Fish 

Oil with Complex Protein and Canola Oil: Effect on Organoleptic and Nutritional Quality of 

Triploid Rainbow Trout (Oncorhynchus mykiss). Foods 2024, 13, 1591.

333. 	 Feedback Global. Blue Empire: How the Norwegian salmon industry extracts nutrition and 

undermines livelihoods in West Africa. Available online: https://feedbackglobal.org/wp-

content/uploads/2024/01/Feedback-BlueEmpire-Jan24.pdf (accessed on Aug 03, 2025).



182

334. 	 Brenninkmeyer, M.L. The Ones that Got Away: Regulating Escaped Fish and Other 

Pollutants from Salmon Fish Farms. Available online: https://lira.bc.edu/work/sc/896816f1-

6a37-400c-b5a1-b1d42c653e5f (accessed on Apr 23, 2024).

335. 	 Cabello, F.C.; Millanao, A.R.; Lozano-Muñoz, I.; Godfrey, H.P. Misunderstandings and 

misinterpretations: Antimicrobial use and resistance in salmon aquaculture. Environ. 

Microbiol. Rep. 2023, 15, 245–253.

336. 	 Kalantzi, I.; Rico, A.; Mylona, K.; Pergantis, S.A.; Tsapakis, M. Fish farming, metals and 

antibiotics in the eastern Mediterranean Sea: Is there a threat to sediment wildlife? Sci. Total 

Environ. 2021, 764, 14284.

337. 	 Luu, Q.H.; Nguyen, T.B.T.; Nguyen, T.L.A.; Do, T.T.T.; Dao, T.H.T.; Padungtod, P. Antibiotics 

use in fish and shrimp farms in Vietnam. Aquac. Reports 2021, 20, 100711.

338. 	 Food and Agriculture Organization of the United Nations. FAO Report: Global fisheries and 

aquaculture production reaches a new record high. Available online: https://www.fao.org/

newsroom/detail/fao-report-global-fisheries-and-aquaculture-production-reaches-a-new-

record-high/en (accessed on Aug 03, 2025).

339. 	 Jackson, J.B.C.; Kirby, M.X.; Berger, W.H.; Bjorndal, K.A.; Botsford, L.W.; Bourque, B.J.; 

Bradbury, R.H.; Cooke, R.; Erlandson, J.; Estes, J.A.; et al. Historical overfishing and the 

recent collapse of coastal ecosystems. Science (80-. ). 2001, 293, 629–637.

340. 	 Watson, J.E.M.; Venter, O.; Lee, J.; Jones, K.R.; Robinson, J.G.; Possingham, H.P.; Allan, J.R. 

Protect the last of the wild. Nature 2018, 563, 27–30.

341. 	 Jones, K.R.; Klein, C.J.; Halpern, B.S.; Venter, O.; Grantham, H.; Kuempel, C.D.; Shumway, N.; 

Friedlander, A.M.; Possingham, H.P.; Watson, J.E.M. The Location and Protection Status of 

Earth’s Diminishing Marine Wilderness. Curr. Biol. 2018, 28, 2506-2512.e3.

342. 	 Stafford, R.; Jones, P.J.S. Viewpoint – Ocean plastic pollution: A convenient but distracting 

truth? Mar. Policy 2019, 103, 187–191.

343. 	 Amoroso, R.O.; Pitcher, C.R.; Rijnsdorp, A.D.; McConnaughey, R.A.; Parma, A.M.; Suuronen, 

P.; Eigaard, O.R.; Bastardie, F.; Hintzen, N.T.; Althaus, F.; et al. Bottom trawl fishing 

footprints on the world’s continental shelves. Proc. Natl. Acad. Sci. U. S. A. 2018, 115, 

E10275–E10282.

344. 	 Eriksen, M.; Lebreton, L.C.M.; Carson, H.S.; Thiel, M.; Moore, C.J.; Borerro, J.C.; Galgani, F.; 

Ryan, P.G.; Reisser, J. Plastic Pollution in the World’s Oceans: More than 5 Trillion Plastic 

Pieces Weighing over 250,000 Tons Afloat at Sea. PLoS One 2014, 9, e111913.

345. 	 Moonesinghe, H.; Mackenzie, H.; Venter, C.; Kilburn, S.; Turner, P.; Weir, K.; Dean, T. 

Prevalence of fish and shellfish allergy: A systematic review. Ann. allergy, asthma Immunol. 

2016, 117, 264-272.e4.



183

346. 	 Delgado, A.M.; Parisi, S.; Vaz Almeida, M.D. Milk and Dairy Products. In Chemistry of the 

Mediterranean Diet; Springer: Cham, 2017; pp. 139–176.

347. 	 Gregorič, M.; Blaznik, U.; Turk, V.F.; Delfar, N.; Korošec, A.; Lavtar, D.; Zaletel, M.; Seljak, 

B.K.; Golja, P.; Kotnik, K.Z.; et al. Various aspects of the diet of the population of Slovenia 

(aged 3 months to 74 years;  National Institute of Public Health: Ljubljana, 2019. pp. 1–126. 

Available online: https://nijz.si/publikacije/razlicni-vidiki-prehranjevanja-prebivalcev-

slovenije/ (accessed on Aug 03, 2025).

348. 	 Willett, W.C.; Ludwig, D.S. Milk and Health. N. Engl. J. Med. 2020, 382, 2542–2545.

349. 	 Zhang, X.; Chen, X.; Xu, Y.; Yang, J.; Du, L.; Li, K.; Zhou, Y. Milk consumption and multiple 

health outcomes: umbrella review of systematic reviews and meta-analyses in humans. Nutr. 

Metab. (Lond). 2021, 18, 7.

350. 	 Guo, J.; Astrup, A.; Lovegrove, J.A.; Gijsbers, L.; Givens, D.I.; Soedamah-Muthu, S.S. Milk and 

dairy consumption and risk of cardiovascular diseases and all-cause mortality: dose-response 

meta-analysis of prospective cohort studies. Eur. J. Epidemiol. 2017, 32, 269–287.

351. 	 Cavero-Redondo, I.; Alvarez-Bueno, C.; Sotos-Prieto, M.; Gil, A.; Martinez-Vizcaino, V.; Ruiz, 

J.R. Milk and Dairy Product Consumption and Risk of Mortality: An Overview of Systematic 

Reviews and Meta-Analyses. Adv. Nutr. 2019, 10, S97–S104.

352. 	 Turner, P.J.; Patel, N.; Campbell, D.E.; Sampson, H.A.; Maeda, M.; Katsunuma, T.; 

Westerhout, J.; Blom, W.M.; Baumert, J.L.; Houben, G.F.; et al. Reproducibility of food 

challenge to cow’s milk: Systematic review with individual participant data meta-analysis. J. 

Allergy Clin. Immunol. 2022, 150, 1135-1143.e8.

353. 	 Naghshi, S.; Sadeghi, O.; Larijani, B.; Esmaillzadeh, A. High vs. low-fat dairy and milk 

differently affects the risk of all-cause, CVD, and cancer death: A systematic review and 

dose-response meta-analysis of prospective cohort studies. Crit. Rev. Food Sci. Nutr. 2022, 62, 

3598–3612.

354. 	 Barrubés, L.; Babio, N.; Becerra-Tomás, N.; Rosique-Esteban, N.; Salas-Salvadó, J. Association 

Between Dairy Product Consumption and Colorectal Cancer Risk in Adults: A Systematic 

Review and Meta-Analysis of Epidemiologic Studies. Adv. Nutr. 2019, 10, S190–S211.

355. 	 Aune, D.; Navarro Rosenblatt, D.A.; Chan, D.S.M.; Vieira, A.R.; Vieira, R.; Greenwood, D.C.; 

Vatten, L.J.; Norat, T. Dairy products, calcium, and prostate cancer risk: a systematic review 

and meta-analysis of cohort studies. Am. J. Clin. Nutr. 2015, 101, 87–117.

356. 	 Wallace, T.C.; Bailey, R.L.; Lappe, J.; O’Brien, K.O.; Wang, D.D.; Sahni, S.; Weaver, C.M. Dairy 

intake and bone health across the lifespan: a systematic review and expert narrative. Crit. 

Rev. Food Sci. Nutr. 2021, 61, 3661–3707.



184

357. 	 Malmir, H.; Larijani, B.; Esmaillzadeh, A. Consumption of milk and dairy products and risk 

of osteoporosis and hip fracture: a systematic review and Meta-analysis. Crit. Rev. Food Sci. 

Nutr. 2020, 60, 1722–1737.

358. 	 Mishra, S.; Baruah, K.; Malik, V.S.; Ding, E.L. Dairy intake and risk of hip fracture in 

prospective cohort studies: non-linear algorithmic dose-response analysis in 486 950 adults. J. 

Nutr. Sci. 2023, 12, e96.

359. 	 Comerford, K.B.; Miller, G.D.; Boileau, A.C.; Masiello Schuette, S.N.; Giddens, J.C.; Brown, 

K.A. Global Review of Dairy Recommendations in Food-Based Dietary Guidelines. Front. 

Nutr. 2021, 8, 671999.

360. 	 Reinhardt, G.; Gärtner, S.; Wagner, T. Ökologische Fußabdrücke von Lebensmitteln 

und Gerichten in Deutschland. Available online: https://www.ifeu.de/fileadmin/uploads/

Reinhardt-Gaertner-Wagner-2020-Oekologische-Fußabdruecke-von-Lebensmitteln-und-

Gerichten-in-Deutschland-ifeu-2020.pdf (accessed on Aug 03, 2025).

361. 	 Çinar, G.; Dragoni, F.; Ammon, C.; Belik, V.; van der Weerden, T.J.; Noble, A.; Hassouna, M.; 

Amon, B. Effects of environmental and housing system factors on ammonia and greenhouse 

gas emissions from cattle barns: A meta-analysis of a global data collation. Waste Manag. 

2023, 172, 60–70.

362. 	 Hou, Y.; Bai, Z.; Lesschen, J.P.; Staritsky, I.G.; Sikirica, N.; Ma, L.; Velthof, G.L.; Oenema, O. 

Feed use and nitrogen excretion of livestock in EU-27. Agric. Ecosyst. Environ. 2016, 218, 

232–244.

363. 	 Eurostat. Permanent grassland by area of the crop, utilised agricultural area, economic size 

and NUTS 2 regions. Available online: https://ec.europa.eu/eurostat/databrowser/product/

page/EF_LUS_PEGRASS (accessed on Apr 24, 2024).

364. 	 Eurostat. Bovine types by utilised agricultural area and share of fodder area, size classes of 

livestock and NUTS 2 regions. Available online: https://ec.europa.eu/eurostat/databrowser/

view/ef_lsk_bovine/default/table?lang=en&category=agr.ef.ef_livestock (accessed on Apr 24, 

2024).

365. 	 van den Pol-van Dasselaar, A.; Hennessy, D.; Isselstein, J. Grazing of Dairy Cows in Europe – 

An In-Depth Analysis Based on the Perception of Grassland Experts. Sustainability 2020, 12, 

1098.

366. 	 Tukker, A.; Jansen, B. Environmental Impacts of Products: A Detailed Review of Studies. J. 

Ind. Ecol. 2006, 10, 159–182.

367. 	 Jaiswal, L.; Worku, M. Recent perspective on cow’s milk allergy and dairy nutrition. Crit. Rev. 

Food Sci. Nutr. 2022, 62, 7503–7517.



185

368. 	 Eilander, A.; Harika, R.K.; Zock, P.L. Intake and sources of dietary fatty acids in Europe: Are 

current population intakes of fats aligned with dietary recommendations? Eur. J. Lipid Sci. 

Technol. 2015, 117, 1370–1377.

369. 	 Medici, E.; Craig, W.J.; Rowland, I. A Comprehensive Analysis of the Nutritional 

Composition of Plant-Based Drinks and Yogurt Alternatives in Europe. Nutrients 2023, 15, 

3415.

370. 	 Ramsing, R.; Santo, R.; Kim, B.F.; Altema-Johnson, D.; Wooden, A.; Chang, K.B.; Semba, R.D.; 

Love, D.C. Dairy and Plant-Based Milks: Implications for Nutrition and Planetary Health. 

Curr. Environ. Heal. Reports 2023, 10, 291–302.

371. 	 Johnson, A.J.; Stevenson, J.; Pettit, J.; Jasthi, B.; Byhre, T.; Harnack, L. Assessing the Nutrient 

Content of Plant-Based Milk Alternative Products Available in the United States. J. Acad. 

Nutr. Diet. 2024, S2212-2672(24)00269–7.

372. 	 Brusati, M.; Baroni, L.; Rizzo, G.; Giampieri, F.; Battino, M. Plant-Based Milk Alternatives in 

Child Nutrition. Foods 2023, 12, 1544.

373. 	 Walther, B.; Guggisberg, D.; Badertscher, R.; Egger, L.; Portmann, R.; Dubois, S.; Haldimann, 

M.; Kopf-Bolanz, K.; Rhyn, P.; Zoller, O.; et al. Comparison of nutritional composition 

between plant-based drinks and cow’s milk. Front. Nutr. 2022, 9, 988707.

374. 	 Meinilä, J.; Virtanen, J.K. Meat and meat products - a scoping review for Nordic Nutrition 

Recommendations 2023. Food Nutr. Res. 2024, 68, 0.29219/fnr.v68.10538.

375. 	 World Cancer Research Fund; American Institute for Cancer Research. Diet, Nutrition, 

Physical Activity and Cancer: a Global Perspective. A summary of the Third Expert Report. 

Available online: https://www.wcrf.org/wp-content/uploads/2024/11/Summary-of-Third-

Expert-Report-2018.pdf (accessed on Feb 19, 2025).

376. 	 Kim, S.R.; Kim, K.; Lee, S.A.; Kwon, S.O.; Lee, J.K.; Keum, N.; Park, S.M. Effect of Red, 

Processed, and White Meat Consumption on the Risk of Gastric Cancer: An Overall and 

Dose−Response Meta-Analysis. Nutrients 2019, 11, 826.

377. 	 Schwingshackl, L.; Bogensberger, B.; Benčič, A.; Knüppel, S.; Boeing, H.; Hoffmann, G. 

Effects of oils and solid fats on blood lipids: a systematic review and network meta-analysis. 

J. Lipid Res. 2018, 59, 1771–1782.

378. 	 Berger, S.; Raman, G.; Vishwanathan, R.; Jacques, P.F.; Johnson, E.J. Dietary cholesterol and 

cardiovascular disease: a systematic review and meta-analysis. Am. J. Clin. Nutr. 2015, 102, 

276–294.

379. 	 Berger, S.; Raman, G.; Vishwanathan, R.; Jacques, P.; Johnson, E. Dietary cholesterol and 

heart health: a systematic review and meta-analysis (267.6). FASEB J. 2014, 28, 267.6.

380. 	 Zhang, Y.; Zhang, Y.; Jia, J.; Peng, H.; Qian, Q.; Pan, Z.; Liu, D. Nitrite and nitrate in meat 

processing: Functions and alternatives. Curr. Res. Food Sci. 2023, 6, 100470.



186

381. 	 Shakil, M.H.; Trisha, A.T.; Rahman, M.; Talukdar, S.; Kobun, R.; Huda, N.; Zzaman, W. 

Nitrites in Cured Meats, Health Risk Issues, Alternatives to Nitrites: A Review. Foods 2022, 

11, 3355.

382. 	 Lescinsky, H.; Afshin, A.; Ashbaugh, C.; Bisignano, C.; Brauer, M.; Ferrara, G.; Hay, S.I.; 

He, J.; Iannucci, V.; Marczak, L.B.; et al. Health effects associated with consumption of 

unprocessed red meat: a Burden of Proof study. Nat. Med. 2022, 28, 2075–2082.

383. 	 Luque-Martínez, A.; Ávila-Jiménez, Á.F.; Reinoso-Espín, Á.; Araújo-Jiménez, M.Á.; Martos-

Salcedo, C.R.; González-Domenech, P.; Jiménez-Fernández, S.; Martínez-Ruiz, V.; Cano-

Ibáñez, N.; Rivera-Izquierdo, M. Meat Consumption and Depression: An Updated Systematic 

Review and Meta-Analysis. Nutrients 2025, 17, 811.

384. 	 Poorolajal, J.; Mohammadi, Y.; Fattahi-Darghlou, M.; Almasi-Moghadam, F. The association 

between major gastrointestinal cancers and red and processed meat and fish consumption: 

A systematic review and meta-analysis of the observational studies. PLoS One 2024, 19, 

e0305994.

385. 	 Papier, K.; Knuppel, A.; Syam, N.; Jebb, S.A.; Key, T.J. Meat consumption and risk of ischemic 

heart disease: A systematic review and meta-analysis. Crit. Rev. Food Sci. Nutr. 2023, 63, 

426–437.

386. 	 Shi, W.; Huang, X.; Schooling, C.M.; Zhao, J. V Red meat consumption, cardiovascular 

diseases, and diabetes: a systematic review and meta-analysis. Eur. Heart J. 2023, 44, 2626–

2635.

387. 	 Huang, Y.; Cao, D.; Chen, Z.; Chen, B.; Li, J.; Guo, J.; Dong, Q.; Liu, L.; Wei, Q. Red and 

processed meat consumption and cancer outcomes: Umbrella review. Food Chem. 2021, 356, 

129697.

388. 	 Farvid, M.S.; Sidahmed, E.; Spence, N.D.; Mante Angua, K.; Rosner, B.A.; Barnett, J.B. 

Consumption of red meat and processed meat and cancer incidence: a systematic review and 

meta-analysis of prospective studies. Eur. J. Epidemiol. 2021, 36, 937–951.

389. 	 World Health Organization. IARC. Monographs evaluate consumption of red meat and 

processed meat (2015). Available online: http://www.iarc.fr/en/media-centre/iarcnews/pdf/

Monographs-Q&A_Vol114.pdf (accessed on May 3, 2023).

390. 	 Dietary Guidelines Advisory Committee.2020. Scientific Report of the 2020 

Dietary Guidelines Advisory Committee: Advisory Report to the Secretary of 

Agriculture and the Secretary of Health and Human Services. U.S. Department 

of Agriculture, Agricultural Research Service, Washington, DC. Available online: 

https://www.dietaryguidelines.gov/sites/default/files/2020-07/ScientificReport_of_

the_2020DietaryGuidelinesAdvisoryCommittee_first-print.pdf (accessed on Feb 20, 2024).



187

391. 	 Boushey, C.; Ard, J.; Bazzano, L.; Heymsfield, S.; Mayer-Davis, E.; Sabaté, J.; Snetselaar, L.; 

Van Horn, L.; Schneeman, B.; English, L.; et al. Dietary Patterns and Risk of Type 2 Diabetes: 

A Systematic Review; USDA Nutrition Evidence Systematic Review: Alexandria, 2020.

392. 	 Ramel, A.; Nwaru, B.I.; Lamberg-Allardt, C.; Thorisdottir, B.; Bärebring, L.; Söderlund, F.; 

Arnesen, E.K.; Dierkes, J.; Åkesson, A.; Kristoffer Arnesen, E.; et al. White meat consumption 

and risk of cardiovascular disease and type 2 diabetes: a systematic review and meta-analysis. 

Food Nutr. Res. 2023, 67, 10.29219/fnr.v67.9543.

393. 	 Angerer, V.; Sabia, E.; von Borstel, U.; Gauly, M. Environmental and biodiversity effects of 

different beef production systems. J. Environ. Manage. 2021, 289, 112523.

394. 	 Nguyen, T.L.T.; Hermansen, J.E.; Mogensen, L. Environmental consequences of different beef 

production systems in the EU. J. Clean. Prod. 2010, 18, 756–766.

395. 	 de Vries, M.; van Middelaar, C.E.; de Boer, I.J.M. Comparing environmental impacts of beef 

production systems: {A} review of life cycle assessments. Livest. Sci. 2015, 178, 279–288.

396. 	 Hayek, M.N.; Harwatt, H.; Ripple, W.J.; Mueller, N.D. The carbon opportunity cost of animal-

sourced food production on land. Nat. Sustain. 2020, 4, 21–24.

397. 	 Lucas, E.; Guo, M.; Guillén-Gosálbez, G. Low-carbon diets can reduce global ecological and 

health costs. Nat. Food 2023, 4, 394–406.

398. 	 Wyer, K.E.; Kelleghan, D.B.; Blanes-Vidal, V.; Schauberger, G.; Curran, T.P. Ammonia 

emissions from agriculture and their contribution to fine particulate matter: A review of 

implications for human health. J. Environ. Manage. 2022, 323, 116285.

399. 	 Eurostat. Agricultural production - livestock and meat. Available online: https://ec.europa.eu/

eurostat/statistics-explained/index.php?title=Agricultural_production_-_livestock_and_meat 

(accessed on Apr 24, 2024).

400. 	 Statistical Office of the Republic of Slovenia. Self-sufficiency rate - calendar year (%) by year 

and agricultural products. Available online: https://pxweb.stat.si/SiStatData/pxweb/en/Data/-/

H205S.px/ (accessed on Apr 24, 2024).

401. 	 Dvoršak Hiti, A.; Bele, S.; Chemical institute of Slovenia. Structure of imported food 

consumed. Available online: https://kazalci.arso.gov.si/sl/content/struktura-uvoza-potrosene-

hrane (accessed on Apr 24, 2024).

402. 	 Nguyen, T.L.T.; Hermansen, J.E.; Mogensen, L. Environmental costs of meat production: the 

case of typical EU pork production. J. Clean. Prod. 2012, 28, 168–176.

403. 	 Reckmann, K.; Traulsen, I.; Krieter, J. Environmental Impact Assessment – methodology with 

special emphasis on European pork production. J. Environ. Manage. 2012, 107, 102–109.



188

404. 	 Radon, K.; Danuser, B.; Iversen, M.; Monsó, E.; Weber, C.; Hartung, J.; Donham, K.; Palmgren, 

U.; Nowak, D. Air contaminants in different {European} farming environments. Ann. Agric. 

Environ. Med. 2002, 9, 41–48.

405. 	 Data Europa EU, Statistical Office of the Republic of Slovenia. Exports and imports by 

8-digit code of the Combined Nomenclature and by countries, Slovenia, 2018. Available 

online: https://data.europa.eu/data/datasets/surs2490281s?locale=en (accessed on Apr 25, 

2024).

406. 	 Stadig, L.M.; Rodenburg, T.B.; Reubens, B.; Aerts, J.; Duquenne, B.; Tuyttens, F.A.M. Effects 

of free-range access on production parameters and meat quality, composition and taste in 

slow-growing broiler chickens. Poult. Sci. 2016, 95, 2971–2978.

407. 	 Niklewicz, A.; Smith, A.D.; Smith, A.D.; Holzer, A.; Klein, A.; McCaddon, A.; Molloy, 

A.M.; Wolffenbuttel, B.H.R.; Nexo, E.; et al. The importance of vitamin B12 for individuals 

choosing plant-based diets. Eur. J. Nutr.2023, 62, 1551–1559.

408. 	 Kokoszyński, D. Guinea Fowl, Goose, Turkey, Ostrich, and Emu Eggs. In: Egg Innovations 

and Strategies for Improvements; Y. Hester, P., Ed.; Academic Press, 2017; pp. 33–43.

409. 	 Milman, N.T. A Review of Nutrients and Compounds, Which Promote or Inhibit Intestinal 

Iron Absorption: Making a Platform for Dietary Measures That Can Reduce Iron Uptake in 

Patients with Genetic Haemochromatosis. J. Nutr. Metab. 2020, 2020, 7373498.

410. 	 Werner, E.R.; Arnold, C.D.; Caswell, B.L.; Iannotti, L.L.; Lutter, C.K.; Maleta, K.M.; Stewart, 

C.P. The Effects of 1 Egg per Day on Iron and Anemia Status among Young Malawian 

Children: A Secondary Analysis of a Randomized Controlled Trial. Curr. Dev. Nutr. 2022, 6, 

nzac094.

411. 	 Réhault-Godbert, S.; Guyot, N.; Nys, Y. The Golden Egg: Nutritional Value, Bioactivities, and 

Emerging Benefits for Human Health. Nutrients 2019, 11, 684.

412. 	 Li, M.Y.; Chen, J.H.; Chen, C.; Kang, Y.N. Association between Egg Consumption and 

Cholesterol Concentration: A Systematic Review and Meta-Analysis of Randomized 

Controlled Trials. Nutrients 2020, 12, 1995.

413. 	 Darooghegi Mofrad, M.; Naghshi, S.; Lotfi, K.; Beyene, J.; Hypponen, E.; Pirouzi, A.; Sadeghi, 

O. Egg and Dietary Cholesterol Intake and Risk of All-Cause, Cardiovascular, and Cancer 

Mortality: A Systematic Review and Dose-Response Meta-Analysis of Prospective Cohort 

Studies. Front. Nutr. 2022, 9, 878979.

414. 	 Zhao, B.; Gan, L.; Graubard, B.I.; Männistö, S.; Albanes, D.; Huang, J. Associations of Dietary 

Cholesterol, Serum Cholesterol, and Egg Consumption With Overall and Cause-Specific 

Mortality: Systematic Review and Updated Meta-Analysis. Circulation 2022, 145, 1506–1520.



189

415. 	 Zhong, V.W.; Van Horn, L.; Cornelis, M.C.; Wilkins, J.T.; Ning, H.; Carnethon, M.R.; 

Greenland, P.; Mentz, R.J.; Tucker, K.L.; Zhao, L.; et al. Associations of Dietary Cholesterol 

or Egg Consumption With Incident Cardiovascular Disease and Mortality. JAMA 2019, 321, 

1081–1095.

416. 	 Mousavi, S.M.; Zargarzadeh, N.; Rigi, S.; Persad, E.; Pizarro, A.B.; Hasani-Ranjbar, S.; 

Larijani, B.; Willett, W.C.; Esmaillzadeh, A. Egg Consumption and Risk of All-Cause 

and Cause-Specific Mortality: A Systematic Review and Dose-Response Meta-analysis of 

Prospective Studies. Adv. Nutr. 2022, 13, 1762–1773.

417. 	 Tse, G.; Eslick, G.D. Egg consumption and risk of GI neoplasms: dose-response meta-

analysis and systematic review. Eur. J. Nutr. 2014, 53, 1581–1590.

418. 	 Si, R.; Qu, K.; Jiang, Z.; Yang, X.; Gao, P. Egg consumption and breast cancer risk: a meta-

analysis. Breast cancer 2014, 21, 251–261.

419. 	 Li, Y.; Zhou, C.; Zhou, X.; Li, L. Egg consumption and risk of cardiovascular diseases and 

diabetes: a meta-analysis. Atherosclerosis 2013, 229, 524–530.

420. 	 Krittanawong, C.; Narasimhan, B.; Wang, Z.; Virk, H.U.H.; Farrell, A.M.; Zhang, H.J.; Tang, 

W.H.W. Association Between Egg Consumption and Risk of Cardiovascular Outcomes: A 

Systematic Review and Meta-Analysis. Am. J. Med. 2021, 134, 76-83.e2.

421. 	 Drouin-Chartier, J.P.; Chen, S.; Li, Y.; Schwab, A.L.; Stampfer, M.J.; Sacks, F.M.; Rosner, 

B.; Willett, W.C.; Hu, F.B.; Bhupathiraju, S.N. Egg consumption and risk of cardiovascular 

disease: three large prospective US cohort studies, systematic review, and updated meta-

analysis. BMJ 2020, 368, 368:m513.

422. 	 Tang, H.; Cao, Y.; Yang, X.; Zhang, Y. Egg Consumption and Stroke Risk: A Systematic 

Review and Dose-Response Meta-Analysis of Prospective Studies. Front. Nutr. 2020, 7, 153.

423. 	 Abín, R.; Laca, A.; Laca, A.; Díaz, M. Environmental assesment of intensive egg production: 

A Spanish case study. J. Clean. Prod. 2018, 179, 160–168.

424. 	 Dekker, S.E.M.; de Boer, I.J.M.; Vermeij, I.; Aarnink, A.J.A.; Koerkamp, P.W.G.G. Ecological 

and economic evaluation of Dutch egg production systems. Livest. Sci. 2011, 139, 109–121.

425. 	 Xin, H.; Gates, R.S.; Green, A.R.; Mitloehner, F.M.; Moore, P.A.; Wathes, C.M. Environmental 

impacts and sustainability of egg production systems. Poult. Sci. 2011, 90, 263–277.

426. 	 Minelli, G.; Sirri, F.; Folegatti, E.; Meluzzi, A.; Franchini, A. Egg quality traits of laying hens 

reared in organic and conventional systems. Ital. J. Anim. Sci. 2007, 6, 728–730.

427. 	 Spolidoro, G.C.I.; Ali, M.M.; Amera, Y.T.; Nyassi, S.; Lisik, D.; Ioannidou, A.; Rovner, G.; 

Khaleva, E.; Venter, C.; van Ree, R.; et al. Prevalence estimates of eight big food allergies in 

Europe: Updated systematic review and meta-analysis. Allergy 2023, 78, 2361–2417.



190

428. 	 Willett, W.; Rockström, J.; Loken, B.; Springmann, M.; Lang, T.; Vermeulen, S.; Garnett, T.; 

Tilman, D.; Declerck, F. The Lancet Commissions Food in the Anthropocene : the EAT – 

Lancet Commission on healthy diets from sustainable food systems. Lancet 2019, 393, 447–

492.

429. 	 Mesas, A.E.; Fernández-Rodríguez, R.; Martínez-Vizcaíno, V.; López-Gil, J.F.; Fernández-

Franco, S.; Bizzozero-Peroni, B.; Garrido-Miguel, M. Organic Egg Consumption: A 

Systematic Review of Aspects Related to Human Health. Front. Nutr. 2022, 9, 937959.

430. 	 Banaszewska, D.; Biesiada-Drzazga, B.; Marciniuk, M.; Hrnčár, C.; Arpášová, H.; Kaim-

Mirowski, S. Comparison of the quality of cage and organic eggs available in retail and their 

content of selected macroelements. Acta Sci. Pol. Technol. Aliment. 2020, 19, 159–167.

431. 	 Teng, M.; Zhao, Y.J.; Khoo, A.L.; Yeo, T.C.; Yong, Q.W.; Lim, B.P. Impact of coconut oil 

consumption on cardiovascular health: a systematic review and meta-analysis. Nutr. Rev. 

2020, 78, 249–259.

432. 	 Neelakantan, N.; Seah, J.Y.H.; Van Dam, R.M. The Effect of Coconut Oil Consumption on 

Cardiovascular Risk Factors: A Systematic Review and Meta-Analysis of Clinical Trials. 

Circulation 2020, 141, 803–814.

433. 	 Fuhrman, J.H.; Ferreri, D.M. Nuts And Seeds For Heart Disease Prevention. Int. J. Dis. 

Reversal Prev. 2020, 2, 8.

434. 	 Estruch, R.; Ros, E.; Salas-Salvadó, J.; Covas, M.-I.; Corella, D.; Arós, F.; Gómez-Gracia, E.; 

Ruiz-Gutiérrez, V.; Fiol, M.; Lapetra, J.; et al. Primary Prevention of Cardiovascular Disease 

with a Mediterranean Diet Supplemented with Extra-Virgin Olive Oil or Nuts. N. Engl. J. 

Med. 2018, 378, e34.

435. 	 Okobi, O.E.; Odoma, V.A.; Okunromade, O.; Louise-Oluwasanmi, O.; Itua, B.; Ndubuisi, C.; 

Ogbeifun, O.E.; Nwatamole, B.C.; Elimihele, T.A.; Adekunle, J.O.; et al. Effect of Avocado 

Consumption on Risk Factors of Cardiovascular Diseases: A Systematic Review and Meta-

Analysis. Cureus 2023, 15, e41189.

436. 	 Petersen, K.S.; Freeman, A.M.; Kris-Etherton, P.M.; Sr., K.A.W.; Reddy, K.R.; Aggarwal, M.; 

Barnard, N.D.; Ornish, D.; Jr., C.B.E.; Allen, K.; et al. The Importance of a Healthy Lifestyle in 

the Era of COVID-19. Int. J. Dis. Reversal Prev. 2021, 3, 16.

437. 	 Rueda-Clausen, C.F.; Silva, F.A.; Lindarte, M.A.; Villa-Roel, C.; Gomez, E.; Gutierrez, R.; 

Cure-Cure, C.; López-Jaramillo, P. Olive, soybean and palm oils intake have a similar acute 

detrimental effect over the endothelial function in healthy young subjects. Nutr. Metab. 

Cardiovasc. Dis. 2007, 17, 50–57.

438. 	 Eyres, L.; Eyres, M.F.; Chisholm, A.; Brown, R.C. Coconut oil consumption and 

cardiovascular risk factors in humans. Nutr. Rev. 2016, 74, 267–280.



191

439. 	 Barnard, N.D.; Bunner, A.E.; Agarwal, U. Saturated and trans fats and dementia: a systematic 

review. Neurobiol. Aging 2014, 35, S65-73.

440. 	 Li, Y.; Hruby, A.; Bernstein, A.M.; Ley, S.H.; Wang, D.D.; Chiuve, S.E.; Sampson, L.; Rexrode, 

K.M.; Rimm, E.B.; Willett, W.C.; et al. Saturated Fats Compared With Unsaturated Fats and 

Sources of Carbohydrates in Relation to Risk of Coronary Heart Disease: A Prospective 

Cohort Study. J. Am. Coll. Cardiol. 2015, 66, 1538–1548.

441. 	 Sacks, F.M.; Lichtenstein, A.H.; Wu, J.H.Y.; Appel, L.J.; Creager, M.A.; Kris-Etherton, P.M.; 

Miller, M.; Rimm, E.B.; Rudel, L.L.; Robinson, J.G.; et al. Dietary Fats and Cardiovascular 

Disease: A Presidential Advisory From the American Heart Association. Circulation 2017, 

136, e1–e23.

442. 	 De Souza, R.J.; Mente, A.; Maroleanu, A.; Cozma, A.I.; Ha, V.; Kishibe, T.; Uleryk, E.; 

Budylowski, P.; Schünemann, H.; Beyene, J.; et al. Intake of saturated and trans unsaturated 

fatty acids and risk of all cause mortality, cardiovascular disease, and type 2 diabetes: 

systematic review and meta-analysis of observational studies. BMJ 2015, 351, h3978.

443. 	 The Official Gazette of the Republic of Slovenia. Rules on the maximum permitted 

level of trans fatty acids in foodstuffs. Available online: http://www.pisrs.si/Pis.web/

pregledPredpisa?id=PRAV13448 (accessed on Feb 8, 2024).

444. 	 Austin, K.G.; Mosnier, A.; Pirker, J.; McCallum, I.; Fritz, S.; Kasibhatla, P.S. Shifting patterns 

of oil palm driven deforestation in Indonesia and implications for zero-deforestation 

commitments. Land use policy 2017, 69, 41–48.

445. 	 Koh, L.P.; Miettinen, J.; Liew, S.C.; Ghazoul, J. Remotely sensed evidence of tropical peatland 

conversion to oil palm. Proc. Natl. Acad. Sci. 2011, 108, 5127–5132.

446. 	 Opara, E.I.; Chohan, M. Culinary Herbs and Spices: Their Bioactive Properties, the 

Contribution of Polyphenols and the Challenges in Deducing Their True Health Benefits. 

Int. J. Mol. Sci. 2014, 15, 19183–19202.

447. 	 Charneca, S.; Hernando, A.; Costa-Reis, P.; Guerreiro, C.S. Beyond Seasoning – The Role of 

Herbs and Spices in Rheumatic Diseases. Nutrients 2023, 15, 2812.

448. 	 Driscoll, K.S.; Appathurai, A.; Jois, M.; Radcliffe, J.E. Effects of herbs and spices on blood 

pressure: a systematic literature review of randomised controlled trials. J. Hypertens. 2019, 

37, 671–679.

449. 	 Mackonochie, M.; Rodriguez-Mateos, A.; Mills, S.; Rolfe, V. A Scoping Review of the Clinical 

Evidence for the Health Benefits of Culinary Doses of Herbs and Spices for the Prevention 

and Treatment of Metabolic Syndrome. Nutrients 2023, 15, 4867.

450. 	 Mackonochie, M.; Rodriguez-Mateos, A.; Mills, S.; Rolfe, V. A Scoping Review of the Clinical 

Evidence for the Health Benefits of Culinary Doses of Herbs and Spices for the Prevention 



192

and Treatment of Metabolic Syndrome. Nutrients 2023, 15, 4867.

451. 	 Vázquez-Fresno, R.; Rosana, A.R.R.; Sajed, T.; Onookome-Okome, T.; Wishart, N.A.; Wishart, 

D.S. Herbs and Spices- Biomarkers of Intake Based on Human Intervention Studies - A 

Systematic Review. Genes Nutr. 2019, 14, 18.

452. 	 Vázquez-Fresno, R.; Rosana, A.R.R.; Sajed, T.; Onookome-Okome, T.; Wishart, N.A.; Wishart, 

D.S. Herbs and Spices- Biomarkers of Intake Based on Human Intervention Studies – A 

Systematic Review. Genes Nutr. 2019, 14, 18.

453. 	 Gupta, K.; Testa, H.; Greenwood, T.; Kostek, M.; Haushalter, K.; Kris-Etherton, P.M.; 

Petersen, K.S. The effect of herbs and spices on risk factors for cardiometabolic diseases: a 

review of human clinical trials. Nutr. Rev. 2022, 80, 400–427.

454. 	 Kumar, S.; Sharma, S.K.; Mudgal, S.K.; Gaur, R.; Agarwal, R.; Singh, H.; Kalra, S. Comparative 

effectiveness of six herbs in the management of glycemic status of type 2 diabetes mellitus 

patients: A systematic review and network meta-analysis of randomized controlled trials. 

Diabetes Metab. Syndr. Clin. Res. Rev. 2023, 17, 102826.

455. 	 Leja, K.B.; Czaczyk, K. The industrial potential of herbs and spices - a mini review. Acta Sci. 

Pol. Technol. Aliment. 2016, 15, 353–365.

456. 	 Tapsell, L.C.; Hemphill, I.; Cobiac, L.; Patch, C.S.; Sullivan, D.R.; Fenech, M.; Roodenrys, S.; 

Keogh, J.B.; Clifton, P.M.; Williams, P.G.; et al. Health benefits of herbs and spices: the past, 

the present, the future. Med. J. Aust. 2006, 185, S1–S24.

457. 	 Mackonochie, M.; Rodriguez-Mateos, A.; Mills, S.; Rolfe, V. A Scoping Review of the Clinical 

Evidence for the Health Benefits of Culinary Doses of Herbs and Spices for the Prevention 

and Treatment of Metabolic Syndrome. Nutrients 2023, 15, 4867.

458. 	 Shahinfar, H.; Amini, M.R.; Payandeh, N.; Torabynasab, K.; Pourreza, S.; Jazayeri, S. Dose-

dependent effect of vinegar on blood pressure: A GRADE-assessed systematic review and 

meta-analysis of randomized controlled trials. Complement. Ther. Med. 2022, 71, 102887.

459. 	 Dadkhah Tehrani, S.; Keshani, M.; Rouhani, M.H.; Moallem, S.A.; Bagherniya, M.; Sahebkar, 

A. The effects of apple cider vinegar on cardiometabolic risk factors: A systematic review and 

meta-analysis of clinical trials. Curr. Med. Chem. 2023, 31, 10.2174/09298673316662308221020

21.

460. 	 Hadi, A.; Pourmasoumi, M.; Najafgholizadeh, A.; Clark, C.C.T.; Esmaillzadeh, A. The effect 

of apple cider vinegar on lipid profiles and glycemic parameters: a systematic review and 

meta-analysis of randomized clinical trials. BMC Complement. Med. Ther. 2021, 21, 179.

461. 	 Cheng, L.J.; Jiang, Y.; Wu, V.X.; Wang, W. A systematic review and meta-analysis: Vinegar 

consumption on glycaemic control in adults with type 2 diabetes mellitus. J. Adv. Nurs. 2020, 

76, 459–474.



193

462. 	 Chen, H.; Chen, T.; Giudici, P.; Chen, F. Vinegar Functions on Health: Constituents, Sources, 

and Formation Mechanisms. Compr. Rev. food Sci. food Saf. 2016, 15, 1124–1138.

463. 	 Petsiou, E.I.; Mitrou, P.I.; Raptis, S.A.; Dimitriadis, G.D. Effect and mechanisms of action of 

vinegar on glucose metabolism, lipid profile, and body weight. Nutr. Rev. 2014, 72, 651–661.

464. 	 Varvarelis, N.; Khallafi, H.; Pappachen, B.; Krishnamurthy, M. Natural therapies--when 

ignorance is not bliss!! J. Am. Geriatr. Soc. 2007, 55, 1892–1893.

465. 	 Chung, C.H. Corrosive oesophageal injury following vinegar ingestion. Hong Kong Med J 

2002, 8, 365–366.

466. 	 Hess, J.M.; Jonnalagadda, S.S.; Slavin, J.L. What Is a Snack, Why Do We Snack, and How Can 

We Choose Better Snacks? A Review of the Definitions of Snacking, Motivations to Snack, 

Contributions to Dietary Intake, and Recommendations for Improvement. Adv. Nutr. Nutr 

2016, 7, 466–475.

467. 	 Monteiro, C.A.; Cannon, G.; Levy, R.B.; Moubarac, J.C.; Louzada, M.L.C.; Rauber, F.; 

Khandpur, N.; Cediel, G.; Neri, D.; Martinez-Steele, E.; et al. Ultra-processed foods: what they 

are and how to identify them. Public Health Nutr. 2019, 22, 936–941.

468. 	 DiNicolantonio, J.J.; Berger, A. Added sugars drive nutrient and energy deficit in obesity: a 

new paradigm. Open Hear. 2016, 3, e000469.

469. 	 Beets, M.W.; Weaver, R.G.; Tilley, F.; Turner-Mcgrievy, G.; Huberty, J.; Ward, D.S.; Freedman, 

D.A. Salty or sweet? Nutritional quality, consumption, and cost of snacks served in 

afterschool programs. J. Sch. Health 2015, 85, 118–124.

470. 	 Moz-Christofoletti, M.A.; Wollgast, J. Sugars, Salt, Saturated Fat and Fibre Purchased 

through Packaged Food and Soft Drinks in Europe 2015–2018: Are We Making Progress? 

Nutrients 2021, 13, 2416.

471. 	 Rozman, U.; Pravst, I.; Kupirovič, U.P.; Blaznik, U.; Kocbek, P.; Turk, S.Š. Sweet, Fat and 

Salty: Snacks in Vending Machines in Health and Social Care Institutions in Slovenia. Int. J. 

Environ. Res. Public Health 2020, 17, 1–12.

472. 	 Olszewski, P.K.; Wood, E.L.; Klockars, A.; Levine, A.S. Excessive Consumption of Sugar: an 

Insatiable Drive for Reward. Curr. Nutr. Rep. 2019, 8, 120–128.

473. 	 Hess, J.M.; Slavin, J.L. The benefits of defining “snacks.” Physiol. Behav. 2018, 193, 284–287.

474. 	 Baron, R. Eat more fibre. BMJ 2013, 347, f7401.

475. 	 Morenga, L. Te; Mallard, S.; Mann, J. Dietary sugars and body weight: systematic review and 

meta-analyses of randomised controlled trials and cohort studies. BMJ 2012, 346, e7492.



194

476. 	 Te Morenga, L.A.; Howatson, A.J.; Jones, R.M.; Mann, J. Dietary sugars and cardiometabolic 

risk: systematic review and meta-analyses of randomized controlled trials of the effects on 

blood pressure and lipids. Am. J. Clin. Nutr. 2014, 100, 65–79.

477. 	 Moores, C.J.; Kelly, S.A.M.; Moynihan, P.J. Systematic Review of the Effect on Caries of 

Sugars Intake: Ten-Year Update. J. Dent. Res. 2022, 101, 1034–1045.

478. 	 Moynihan, P.J.; Kelly, S.A.M.M. Effect on caries of restricting sugars intake: systematic 

review to inform WHO guidelines. J. Dent. Res. 2014, 93, 8–18.

479. 	 Almoraie, N.M.; Saqaan, R.; Alharthi, R.; Alamoudi, A.; Badh, L.; Shatwan, I.M. Snacking 

patterns throughout the life span: potential implications on health. Nutr. Res. 2021, 91, 81–94.

480. 	 Potter, M.; Vlassopoulos, A.; Lehmann, U. Snacking Recommendations Worldwide: A 

Scoping Review. Adv. Nutr. 2018, 9, 86–98.

481. 	 Arisi, T.O.P.; da Silva, D.S.; Stein, E.; Weschenfelder, C.; de Oliveira, P.C.; Marcadenti, A.; 

Lehnen, A.M.; Waclawovsky, G. Effects of Cocoa Consumption on Cardiometabolic Risk 

Markers: Meta-Analysis of Randomized Controlled Trials. Nutrients 2024, 16, 1919.

482. 	 Dow Goldman, E.; Weisse, M.; Harris, N.; Schneider, M. Estimating the Role of Seven 

Commodities in Agriculture-Linked Deforestation: Oil Palm, Soy, Cattle, Wood Fiber, Cocoa, 

Coffee, and Rubber. Available online: https://www.wri.org/research/estimating-role-seven-

commodities-agriculture-linked-deforestation-oil-palm-soy-cattle (accessed on Apr 24, 2024).

483. 	 Pendrill, F.; Persson, U.M.; Godar, J.; Kastner, T. Deforestation displaced: trade in forest-risk 

commodities and the prospects for a global forest transition. Environ. Res. Lett. 2019, 14, 

055003.

484. 	 Marangoni, F.; Martini, D.; Scaglioni, S.; Sculati, M.; Donini, L.M.; Leonardi, F.; Agostoni, C.; 

Castelnuovo, G.; Ferrara, N.; Ghiselli, A.; et al. Snacking in nutrition and health. Int. J. Food 

Sci. Nutr. 2019, 70, 909–923.

485. 	 Cara, K.C.; Goldman, D.M.; Kollman, B.K.; Amato, S.S.; Tull, M.D.; Karlsen, M.C. 

Commonalities among Dietary Recommendations from 2010 to 2021 Clinical Practice 

Guidelines: A Meta-Epidemiological Study from the American College of Lifestyle Medicine. 

Adv. Nutr. 2023, 14, 500–515.

486. 	 Myhre, J.B.; Løken, E.B.; Wandel, M.; Andersen, L.F. The contribution of snacks to dietary 

intake and their association with eating location among Norwegian adults - results from a 

cross-sectional dietary survey. BMC Public Health 2015, 15, 369.

487. 	 Willett, V. Building a better dessert: the ‘Three Pleasures’. Available online: https://www.

hsph.harvard.edu/news/hsph-in-the-news/better-dessert-three-pleasures/ (accessed on Sep 27, 

2023).

488. 	 Sharp, R.L. Role of whole foods in promoting hydration after exercise in humans. J. Am. Coll. 

Nutr. 2007, 26, 592S-596S.



195

489. 	 Huda, H.S.A.; Majid, N.B.A.; Chen, Y.; Adnan, M.; Ashraf, S.A.; Roszko, M.; Bryła, M.; 

Kieliszek, M.; Sasidharan, S. Exploring the ancient roots and modern global brews of tea 

and herbal beverages: A comprehensive review of origins, types, health benefits, market 

dynamics, and future trends. Food Sci. Nutr. 2024, 12, 6938.

490. 	 Agarwal, S.; Fulgoni, V.L.; Welland, D. Intake of 100% Fruit Juice Is Associated with 

Improved Diet Quality of Adults: NHANES 2013–2016 Analysis. Nutrients 2019, 11, 2513.

491. 	 Clemens, R.; Drewnowski, A.; Ferruzzi, M.G.; Toner, C.D.; Welland, D. Squeezing Fact from 

Fiction about 100% Fruit Juice. Adv. Nutr. 2015, 6, 236S–243S.

492. 	 Nadeem, I.M.; Shanmugaraj, A.; Sakha, S.; Horner, N.S.; Ayeni, O.R.; Khan, M. Energy Drinks 

and Their Adverse Health Effects: A Systematic Review and Meta-analysis. Sports Health 

2021, 13, 265–277.

493. 	 Kaur, A.; Yousuf, H.; Ramgobin-Marshall, D.; Jain, R.; Jain, R. Energy drink consumption: a 

rising public health issue. Rev. Cardiovasc. Med. 2022, 23, 83.

494. 	 Aonso-Diego, G.; Krotter, A.; García-Pérez, Á. Prevalence of energy drink consumption 

world-wide: A systematic review and meta-analysis. Addiction 2024, 119, 438–463.

495. 	 Strawbridge, H. Artificial sweeteners: sugar-free, but at what cost? Available online: https://

www.health.harvard.edu/blog/artificial-sweeteners-sugar-free-but-at-what-cost-201207165030 

(accessed on Feb 23, 2024).

496. 	 Perrier, E.T.; Armstrong, L.E.; Bottin, J.H.; Clark, W.F.; Dolci, A.; Guelinckx, I.; Iroz, A.; 

Kavouras, S.A.; Lang, F.; Lieberman, H.R.; et al. Hydration for health hypothesis: a narrative 

review of supporting evidence. Eur. J. Nutr. 2021, 60, 1167–1180.

497. 	 Majdi, M.; Hosseini, F.; Naghshi, S.; Djafarian, K.; Shab-Bidar, S. Total and drinking water 

intake and risk of all-cause and cardiovascular mortality: A systematic review and dose-

response meta-analysis of prospective cohort studies. Int. J. Clin. Pract. 2021, 75, e14878.

498. 	 Liska, D.; Mah, E.; Brisbois, T.; Barrios, P.L.; Baker, L.B.; Spriet, L.L. Narrative Review of 

Hydration and Selected Health Outcomes in the General Population. Nutrients 2019, 11, 70.

499. 	 Kim, Y.; Je, Y.; Giovannucci, E. Coffee consumption and all-cause and cause-specific 

mortality: a meta-analysis by potential modifiers. Eur. J. Epidemiol. 2019, 34, 731–752.

500. 	 Poole, R.; Kennedy, O.J.; Roderick, P.; Fallowfield, J.A.; Hayes, P.C.; Parkes, J. Coffee 

consumption and health: umbrella review of meta-analyses of multiple health outcomes. BMJ 

2017, 359, j5024.

501. 	 Zhao, Y.; Wu, K.; Zheng, J.; Zuo, R.; Li, D. Association of coffee drinking with all-cause 

mortality: a systematic review and meta-analysis. Public Health Nutr. 2015, 18, 1282–1291.

502. 	 Henn, M.; Glenn, A.J.; Willett, W.C.; Martínez-González, M.A.; Sun, Q.; Hu, F.B. Coffee 



196

consumption, additive use, and risk of type 2 diabetes-results from 3 large prospective 

United States cohort studies. Am. J. Clin. Nutr. 2025, S0002-9165(25)00017–6.

503. 	 Wikoff, D.; Welsh, B.T.; Henderson, R.; Brorby, G.P.; Britt, J.; Myers, E.; Goldberger, J.; 

Lieberman, H.R.; O’Brien, C.; Peck, J.; et al. Systematic review of the potential adverse effects 

of caffeine consumption in healthy adults, pregnant women, adolescents, and children. Food 

Chem. Toxicol. 2017, 109, 585–648.

504. 	 James, J.E. Maternal caffeine consumption and pregnancy outcomes: a narrative review with 

implications for advice to mothers and mothers-to-be. BMJ evidence-based Med. 2021, 26, 

114–115.

505. 	 Li, M.; Duan, Y.; Wang, Y.; Chen, L.; Abdelrahim, M.E.A.; Yan, J. The effect of Green green 

tea consumption on body mass index, lipoprotein, liver enzymes, and liver cancer: An 

updated systemic review incorporating a meta-analysis. Crit. Rev. Food Sci. Nutr. 2024, 64, 

1043–1051.

506. 	 Xu, R.; Yang, K.; Li, S.; Dai, M.; Chen, G. Effect of green tea consumption on blood lipids: A 

systematic review and meta-analysis of randomized controlled trials. Nutr. J. 2020, 19, 48.

507. 	 Momose, Y.; Maeda-Yamamoto, M.; Nabetani, H. Systematic review of green tea 

epigallocatechin gallate in reducing low-density lipoprotein cholesterol levels of humans. 

Int. J. Food Sci. Nutr. 2016, 67, 606–613.

508. 	 Serban, C.; Sahebkar, A.; Ursoniu, S.; Andrica, F.; Banach, M. Effect of sour tea (Hibiscus 

sabdariffa L.) on arterial hypertension: a systematic review and meta-analysis of randomized 

controlled trials. J Hypertens 2015, 33, 1119–1127.

509. 	 Jiang, N.; Ma, J.; Wang, Q.; Xu, Y.; Wei, B. Tea intake or consumption and the risk of 

dementia: a meta-analysis of prospective cohort studies. PeerJ 2023, 11, e15688.

510. 	 Yi, M.; Wu, X.; Zhuang, W.; Xia, L.; Chen, Y.; Zhao, R.; Wan, Q.; Du, L.; Zhou, Y. Tea 

Consumption and Health Outcomes: Umbrella Review of Meta-Analyses of Observational 

Studies in Humans. Mol. Nutr. Food Res. 2019, 63, e1900389.

511. 	 Ahmad Fuzi, S.F.; Koller, D.; Bruggraber, S.; Pereira, D.I.A.; Dainty, J.R.; Mushtaq, S. A 

1-h time interval between a meal containing iron and consumption of tea attenuates the 

inhibitory effects on iron absorption: a controlled trial in a cohort of healthy UK women 

using a stable iron isotope. Am. J. Clin. Nutr. 2017, 106, 1413–1421.

512. 	 Disler, P.B.; Lynch, S.R.; Charlton, R.W.; Torrance, J.D.; Bothwell, T.H.; Walker, R.B.; Mayet, 

F. The effect of tea on iron absorption. Gut 1975, 16, 193–200.

513. 	 Hurrell, R.F.; Reddy, M.; Cook, J.D. Inhibition of non-haem iron absorption in man by 

polyphenolic-containing beverages. Br. J. Nutr. 1999, 81, 289–295.



197

514. 	 Diaz, M.; Rosado, J.L.; Allen, L.H.; Abrams, S.; García, O.P. The efficacy of a local ascorbic 

acid-rich food in improving iron absorption from Mexican diets: a field study using stable 

isotopes. Am. J. Clin. Nutr. 2003, 78, 436–440.

515. 	 Pan, B.; Ge, L.; Lai, H.; Wang, Q.; Zhang, Q.; Yin, M.; Li, S.; Tian, J.; Yang, K.; Wang, J. 

Association of soft drink and 100% fruit juice consumption with all-cause mortality, 

cardiovascular diseases mortality, and cancer mortality: A systematic review and dose-

response meta-analysis of prospective cohort studies. Crit. Rev. Food Sci. Nutr. 2022, 62, 

8908–8919.

516. 	 Auerbach, B.J.; Dibey, S.; Vallila-Buchman, P.; Kratz, M.; Krieger, J. Review of 100% Fruit 

Juice and Chronic Health Conditions: Implications for Sugar-Sweetened Beverage Policy. 

Adv. Nutr. 2018, 9, 78–85.

517. 	 Zhang, Z.; Zeng, X.; Li, M.; Zhang, T.; Li, H.; Yang, H.; Huang, Y.; Zhu, Y.; Li, X.; Yang, W. A 

Prospective Study of Fruit Juice Consumption and the Risk of Overall and Cardiovascular 

Disease Mortality. Nutrients 2022, 14, 2127.

518. 	 Liska, D.A.; Kelley, M.; Mah, E. 100% Fruit Juice and Dental Health: A Systematic Review of 

the Literature. Front. public Heal. 2019, 7, 190.

519. 	 Micek, A.; Currenti, W.; Mignogna, C.; Rosi, A.; Barbagallo, I.; Alshatwi, A.A.; Del Rio, D.; 

Mena, P.; Godos, J. Are (poly)phenols contained in 100% fruit juices mediating their effects 

on cardiometabolic risk factors? A meta-regression analysis. Front. Nutr. 2023, 10, 117502.

520. 	 Imamura, F.; O’Connor, L.; Ye, Z.; Mursu, J.; Hayashino, Y.; Bhupathiraju, S.N.; Forouhi, 

N.G. Consumption of sugar sweetened beverages, artificially sweetened beverages, and fruit 

juice and incidence of type 2 diabetes: systematic review, meta-analysis, and estimation of 

population attributable fraction. BMJ 2015, 351, h3576.

521. 	 Yin, J.; Zhu, Y.; Malik, V.; Li, X.; Peng, X.; Zhang, F.F.; Shan, Z.; Liu, L. Intake of Sugar-

Sweetened and Low-Calorie Sweetened Beverages and Risk of Cardiovascular Disease: A 

Meta-Analysis and Systematic Review. Adv. Nutr. 2021, 12, 89–101.

522. 	 Zhang, Y.B.; Jiang, Y.W.; Chen, J.X.; Xia, P.F.; Pan, A. Association of Consumption of Sugar-

Sweetened Beverages or Artificially Sweetened Beverages with Mortality: A Systematic 

Review and Dose-Response Meta-Analysis of Prospective Cohort Studies. Adv. Nutr. 2021, 

12, 374–383.

523. 	 Peacock, A.; Pennay, A.; Droste, N.; Bruno, R.; Lubman, D.I. “High” risk? A systematic review 

of the acute outcomes of mixing alcohol with energy drinks. Addiction 2014, 109, 1612–1633.

524. 	 Marczinski, C.A.; Fillmore, M.T. Energy Drinks Mixed with Alcohol: What are the Risks? 

Nutr. Rev. 2014, 72, 98.

525. 	 Ali, F.; Rehman, H.; Babayan, Z.; Stapleton, D.; Joshi, D.D. Energy drinks and their adverse 

health effects: A systematic review of the current evidence. Postgrad. Med. 2015, 127, 308–322.



198

526. 	 Qin, P.; Li, Q.; Zhao, Y.; Chen, Q.; Sun, X.; Liu, Y.; Li, H.; Wang, T.; Chen, X.; Zhou, Q.; et 

al. Sugar and artificially sweetened beverages and risk of obesity, type 2 diabetes mellitus, 

hypertension, and all-cause mortality: a dose-response meta-analysis of prospective cohort 

studies. Eur. J. Epidemiol. 2020, 35, 655–671.

527. 	 Botto, S. Tap Water vs. Bottled Water in a Footprint Integrated Approach. Nat. Preced. 2009, 

10.1038/npre.2009.3407.1.

528. 	 Villanueva, C.M.; Garfí, M.; Milà, C.; Olmos, S.; Ferrer, I.; Tonne, C. Health and 

environmental impacts of drinking water choices in Barcelona, Spain: A modelling study. Sci. 

Total Environ. 2021, 795, 148884.

529. 	 Clark, M.; Springmann, M.; Rayner, M.; Scarborough, P.; Hill, J.; Tilman, D.; Macdiarmid, J.I.; 

Fanzo, J.; Bandy, L.; Harrington, R.A. Estimating the environmental impacts of 57,000 food 

products. Proc. Natl. Acad. Sci. 2022, 119, e2120584119.

530. 	 Gregorič, M.; Blaznik, U.; Fajdiga Turk, V.; Đukić, B.; Kostanjevec, S.; Erjavšek, M.; Vec, T.; 

Hosta, M.; Pralica, V.; Tisovec Zupančič, B.; et al. Energy drinks in the hands of children and 

adolescents; National Institute of Public Health: Ljubljana, 2023. pp. 1–34. Available online: 

https://nijz.si/wp-content/uploads/2023/10/Energijske_pijace_A5.pdf (accessed on Apr 3, 

2025).

531. 	 Jeriček Klanšček, H., Furman, L., Roškar, M., Andreja Drev, A., Pucelj, V., Koprivnikar, H., 

Zupanič, T., Korošec, A. Health-related behaviors during school years among adolescents in 

Slovenia, results of the international HBSC survey, 2022; National Institute of Public Health 

of Slovenia: Ljubljana, 2023. Available online: https://nijz.si/wp-content/uploads/2023/10/

HBSC_e_verzija_obl_2023.pdf (accessed on Apr 3, 2025)..

532. 	 Piskin, E.; Cianciosi, D.; Gulec, S.; Tomas, M.; Capanoglu, E. Iron Absorption: Factors, 

Limitations, and Improvement Methods. ACS omega 2022, 7, 20441–20456.

533. 	 Meng, Y.; Li, S.; Khan, J.; Dai, Z.; Li, C.; Hu, X.; Shen, Q.; Xue, Y. Sugar- and Artificially 

Sweetened Beverages Consumption Linked to Type 2 Diabetes, Cardiovascular Diseases, and 

All-Cause Mortality: A Systematic Review and Dose-Response Meta-Analysis of Prospective 

Cohort Studies. Nutrients 2021, 13, 2636.

534. 	 World Health Organization. WHO advises not to use non-sugar sweeteners for weight 

control in newly released guideline. Available online: https://www.who.int/news/item/15-05-

2023-who-advises-not-to-use-non-sugar-sweeteners-for-weight-control-in-newly-released-

guideline (accessed on Nov 17, 2023).

535. 	 Martinez, P.; Kerr, W.C.; Subbaraman, M.S.; Roberts, S.C.M. New estimates of the mean 

ethanol content of beer, wine, and spirits sold in the U.S. show a greater increase in per capita 

alcohol consumption than previous estimates. Alcohol. Clin. Exp. Res. 2019, 43, 509–521.



199

536. 	 World Health. Organization Global Information System on Alcohol and Health.  Available 

online: https://www.who.int/data/gho/data/themes/global-information-system-on-alcohol-

and-health (accessed on Apr 8, 2025).

537. 	 OECD/European Union. Health at a Glance: Europe 2022. Available online: https://health.

ec.europa.eu/system/files/2022-12/2022_healthatglance_rep_en_0.pdf (accessed on Apr 8, 

2025).

538. 	 Bagnardi, V.; Rota, M.; Botteri, E.; Tramacere, I.; Islami, F.; Fedirko, V.; Scotti, L.; Jenab, 

M.; Turati, F.; Pasquali, E.; et al. Alcohol consumption and site-specific cancer risk: a 

comprehensive dose–response meta-analysis. Br. J. Cancer 2015, 112, 580–593.

539. 	 de Menezes, R.F.; Bergmann, A.; Thuler, L.C.S. Alcohol consumption and risk of cancer: a 

systematic literature review. Asian Pacific J. cancer Prev. 2013, 14, 4965–4972.

540. 	 World Cancer Research Fund; American Institute for Cancer Research. Diet, Nutrition, 

Physical Activity and Cancer: a Global Perspective. A summary of the Third Expert Report. 

Available online: https://www.wcrf.org/wp-content/uploads/2021/02/Summary-of-Third-

Expert-Report-2018.pdf (accessed on Feb 19, 2024).

541. 	 International Agency for Research on Cancer (World Health Organization). Alcohol 

Drinking; 1988.  Available online: https://publications.iarc.who.int/Book-And-Report-Series/

Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Alcohol-

Drinking-1988 (accessed on Aug 5, 2025).

542. 	 Roerecke, M.; Vafaei, A.; Hasan, O.S.M.; Chrystoja, B.R.; Cruz, M.; Lee, R.; Neuman, M.G.; 

Rehm, J. Alcohol Consumption and Risk of Liver Cirrhosis: A Systematic Review and Meta-

Analysis. Am. J. Gastroenterol. 2019, 114, 1574–1586.

543. 	 McClain, C.J.; Rios, C.D.; Condon, S.; Marsano, L.S. Malnutrition and Alcohol-Associated 

Hepatitis. Clin. Liver Dis. 2021, 25, 557–570.

544. 	 Mamluk, L.; Edwards, H.B.; Savović, J.; Leach, V.; Jones, T.; Moore, T.H.M.; Ijaz, S.; Lewis, 

S.J.; Donovan, J.L.; Lawlor, D.; et al. Low alcohol consumption and pregnancy and childhood 

outcomes: time to change guidelines indicating apparently “safe” levels of alcohol during 

pregnancy? A systematic review and meta-analyses. BMJ Open 2017, 7, e015410.

545. 	 Marzan, M.; Callinan, S.; Livingston, M.; Leggat, G.; Jiang, H. Systematic Review and Dose-

Response Meta-Analysis on the Relationship Between Alcohol Consumption and Sickness 

Absence. Alcohol Alcohol. 2022, 57, 47–57.

546. 	 Ronksley, P.E.; Brien, S.E.; Turner, B.J.; Mukamal, K.J.; Ghali, W.A. Association of alcohol 

consumption with selected cardiovascular disease outcomes: a systematic review and meta-

analysis. BMJ. 2011, 342, d671.



200

547. 	 Zhao, J.; Stockwell, T.; Naimi, T.; Churchill, S.; Clay, J.; Sherk, A. Association Between Daily 

Alcohol Intake and Risk of All-Cause Mortality: A Systematic Review and Meta-analyses. 

JAMA Netw. Open 2023, 6, e236185–e236185.

548. 	 Stockwell, T.; Zhao, J.; Naimi, T.; Chikritzhs, T. Stockwell. Response: Moderate Use of an 

“Intoxicating Carcinogen” Has No Net Mortality Benefit – Is This True and Why Does It 

Matter? J. Stud Alcohol Drugs. 2016, 77, 205–207.

549. 	 Lim, R.K.; Rhee, J.; Hoang, M.; Qureshi, A.A.; Cho, E. Consumption of Red Versus White 

Wine and Cancer Risk: A Meta-Analysis of Observational Studies. Nutr.  2025, 17, 534.

550. 	 Anderson, B.O.; Berdzuli, N.; Ilbawi, A.; Kestel, D.; Kluge, H.P.; Krech, R.; Mikkelsen, B.; 

Neufeld, M.; Poznyak, V.; Rekve, D.; et al. Health and cancer risks associated with low levels 

of alcohol consumption. Lancet Public Heal. 2023, 8, e6–e7.

551. 	 Griswold, M.G.; Fullman, N.; Hawley, C.; Arian, N.; Zimsen, S.R.M.; Tymeson, H.D.; 

Venkateswaran, V.; Tapp, A.D.; Forouzanfar, M.H.; Salama, J.S.; et al. Alcohol use and burden 

for 195 countries and territories, 1990-2016: a systematic analysis for the Global Burden of 

Disease Study 2016. Lancet 2018, 392, 1015–1035.

552. 	 World Health Organization. Regional Office for Europe. No level of alcohol consumption is 

safe for our health. Available online: https://www.who.int/europe/news/item/04-01-2023-no-

level-of-alcohol-consumption-is-safe-for-our-health (accessed on Nov 2, 2023).

553. 	 Eurostat. 3.6 deaths per 100 000 people due to alcohol in 2020. Available online: https://

ec.europa.eu/eurostat/web/products-eurostat-news/w/ddn-20231010-1 (accessed on Feb 26, 

2025).

554. 	 National Institute of Public Health of Slovenia. Alcohol policy in Slovenia. Available online: 

https://nijz.si/wp-content/uploads/2022/07/alcohol_policy_in_slovenia_final.pdf (accessed on 

Feb 26, 2025).

555. 	 Bedrač, M.; Bele, S.; Brečko, J.; Hiti Dvoršak, A.; Kožar, M.; Ložar, M.; Moljk, B.; Telič, V.; 

Travnikar, T.; Zagorc, B. Report on the state of agriculture, food, forestry and fisheries 2022; 

Institute for Agriculture, Ministry for Agriculture, forestry and food: Ljubljana, 2023. pp. 

1-284. Available online: https://www.kis.si/f/docs/Porocila_o_stanju_v_kmetijstvu/ZP_2022_

splosno__priloge_2.pdf (accessed on Aug 03, 2025).

556. 	 Scherer, L.A.; Verburg, P.H.; Schulp, C.J.E. Opportunities for sustainable intensification in 

{European} agriculture. Glob. Environ. Chang. 2018, 48, 43–55.

557. 	 Statistical Office of the Republic of Slovenia. Vineyard Census, Slovenia, 2020. Available 

online: https://www.stat.si/StatWeb/en/news/Index/9568 (accessed on Jul 17, 2025).

558. 	 Thelle, D.S.; Grønbæk, M. Alcohol – a scoping review for Nordic Nutrition 

Recommendations 2023. Food Nutr. Res. 2024, 68, 10.29219/fnr.v68.10540.



201

559. 	 Isaksen, I.M.; Dankel, S.N. Ultra-processed food consumption and cancer risk: A systematic 

review and meta-analysis. Clin. Nutr. 2023, 42, 919–928.

560. 	 Messina, M.; Sievenpiper, J.L.; Williamson, P.; Kiel, J.; Erdman, J.W. Ultra-processed foods: a 

concept in need of revision to avoid targeting healthful and sustainable plant-based foods. Br. 

J. Nutr. 2023, 130, 1471–1472.

561. 	 Cordova, R.; Viallon, V.; Fontvieille, E.; Peruchet-Noray, L.; Jansana, A.; Wagner, K.-H.; Kyrø, 

C.; Tjønneland, A.; Katzke, V.; Bajracharya, R.; et al. Consumption of ultra-processed foods 

and risk of multimorbidity of cancer and cardiometabolic diseases: a multinational cohort 

study. Lancet Reg. Health Eur. 2023, 35, 100771.

562. 	 Vadiveloo, M.K.; Gardner, C.D. Not All Ultra-Processed Foods Are Created Equal: A Case for 

Advancing Research and Policy That Balances Health and Nutrition Security. Diabetes Care 

2023, 46, 1327–1329.

563. 	 Astrup, A.; Monteiro, C.A.; Ludwig, D.S. Does the concept of “ultra-processed foods” help 

inform dietary guidelines, beyond conventional classification systems? NO. Am. J. Clin. Nutr. 

2022, 116, 1482–1488.

564. 	 Crimarco, A.; Springfield, S.; Petlura, C.; Streaty, T.; Cunanan, K.; Lee, J.; Fielding-Singh, 

P.; Carter, M.M.; Topf, M.A.; Wastyk, H.C.; et al. A randomized crossover trial on the 

effect of plant-based compared with animal-based meat on trimethylamine-N-oxide and 

cardiovascular disease risk factors in generally healthy adults: Study With Appetizing 

Plantfood-Meat Eating Alternative Trial (SWAP-ME. Am. J. Clin. Nutr. 2020, 112, 1188–1199.

565. 	 Hess, J.M.; Comeau, M.E.; Casperson, S.; Slavin, J.L.; Johnson, G.H.; Messina, M.; Raatz, S.; 

Scheett, A.J.; Bodensteiner, A.; Palmer, D.G. Dietary Guidelines Meet NOVA: Developing a 

Menu for A Healthy Dietary Pattern Using Ultra-Processed Foods. J. Nutr. 2023, 153, 2472–

2481.

566. 	 Zhang, Y.; Chen, X.; Allison, D.B.; Xun, P. Efficacy and safety of a specific commercial high-

protein meal-replacement product line in weight management: meta-analysis of randomized 

controlled trials. Crit. Rev. Food Sci. Nutr. 2022, 62, 798–809.

567. 	 Astbury, N.M.; Piernas, C.; Hartmann-Boyce, J.; Lapworth, S.; Aveyard, P.; Jebb, S.A. A 

systematic review and meta-analysis of the effectiveness of meal replacements for weight 

loss. Obes. Rev. 2019, 20, 569–587.

568. 	 Min, J.; Kim, S.Y.; Shin, I.S.; Park, Y.B.; Lim, Y.W. The Effect of Meal Replacement on Weight 

Loss According to Calorie-Restriction Type and Proportion of Energy Intake: A Systematic 

Review and Meta-Analysis of Randomized Controlled Trials. J. Acad. Nutr. Diet. 2021, 121, 

1551-1564.e3.

569. 	 Marino, M.; Puppo, F.; Del Bo’, C.; Vinelli, V.; Riso, P.; Porrini, M.; Martini, D. A Systematic 

Review of Worldwide Consumption of Ultra-Processed Foods: Findings and Criticisms. 

Nutrients 2021, 13, 2778.



202

570. 	 Moradi, S.; Entezari, M.H.; Mohammadi, H.; Jayedi, A.; Lazaridi, A.V.; Kermani, M. ali H.; 

Miraghajani, M. Ultra-processed food consumption and adult obesity risk: a systematic 

review and dose-response meta-analysis. Crit. Rev. Food Sci. Nutr. 2023, 63, 249–260.

571. 	 Levy, R.B.; Rauber, F.; Chang, K.; Louzada, M.L. da C.; Monteiro, C.A.; Millett, C.; Vamos, 

E.P. Ultra-processed food consumption and type 2 diabetes incidence: A prospective cohort 

study. Clin. Nutr. 2021, 40, 3608–3614.

572. 	 Pagliai, G.; Dinu, M.; Madarena, M.P.; Bonaccio, M.; Iacoviello, L.; Sofi, F. Consumption of 

ultra-processed foods and health status: a systematic review and meta-analysis. 2021, 125, 

308–318.

573. 	 Cordova, R.; Viallon, V.; Fontvieille, E.; Peruchet-Noray, L.; Jansana, A.; Wagner, K.H.; Kyrø, 

C.; Tjønneland, A.; Katzke, V.; Bajracharya, R.; et al. Consumption of ultra-processed foods 

and risk of multimorbidity of cancer and cardiometabolic diseases: a multinational cohort 

study. Lancet Reg. Heal. Eur. 2023, 35, 100771.

574. 	 Henney, A.E.; Gillespie, C.S.; Alam, U.; Hydes, T.J.; Mackay, C.E.; Cuthbertson, D.J. High 

intake of ultra-processed food is associated with dementia in adults: a systematic review and 

meta-analysis of observational studies. J. Neurol. 2024, 271, 198–210.

575. 	 Narula, N.; Chang, N.H.; Mohammad, D.; Wong, E.C.L.; Ananthakrishnan, A.N.; Chan, 

S.S.M.; Carbonnel, F.; Meyer, A. Food Processing and Risk of Inflammatory Bowel Disease: A 

Systematic Review and Meta-Analysis. Clin. Gastroenterol. Hepatol. 2023, 21, 2483-2495.e1.

576. 	 Sandoval-Insausti, H.; Blanco-Rojo, R.; Graciani, A.; Lepez-GarcÃ-A, E.; Moreno-Franco, 

B.; Laclaustra, M.N.; Donat-Vargas, C.; OrdovÃis, J.M.; RodrÃ-Guez-Artalejo, F.; Guallar-

Castillen, P. Ultra-processed Food Consumption and Incident Frailty: A Prospective Cohort 

Study of Older Adults. journals Gerontol. 2020, 75, 1126–1133.

577. 	 Elizabeth, L.; Machado, P.; Zinöcker, M.; Baker, P.; Lawrence, M. Ultra-Processed Foods and 

Health Outcomes: A Narrative Review. Nutrients 2020, 12, 1955.

578. 	 Gearhardt, A.N.; Bueno, N.B.; Difeliceantonio, A.G.; Roberto, C.A.; Jiménez-Murcia, S.; 

Fernandez-Aranda, F. Social, clinical, and policy implications of ultra-processed food 

addiction. BMJ 2023, 383, e075354.

579. 	 Rolls, B.J. Dietary energy density: Applying behavioural science to weight management. Nutr. 

Bull. 2017, 42, 246–253.

580. 	 Scrinis, G.; Monteiro, C.A. Ultra-processed foods and the limits of product reformulation. 

Public Health Nutr. 2018, 21, 247–252.

581. 	 Lorenzoni, G.; Di Benedetto, R.; Silano, M.; Gregori, D. What Is the Nutritional Composition 

of Ultra-Processed Food Marketed in Italy? Nutrients 2021, 13, 2364.



203

582. 	 Millward, D.J.; Layman, D.K.; Tomé, D.; Schaafsma, G. Protein quality assessment: Impact of 

expanding understanding of protein and amino acid needs for optimal health. Am. J. Clin. 

Nutr. 2008, 87, 1576S-1581S.

583. 	 Katz, D.L.; Doughty, K.N.; Geagan, K.; Jenkins, D.A.; Gardner, C.D. Perspective: The Public 

Health Case for Modernizing the Definition of Protein Quality. Adv. Nutr. 2019, 10, 755–764.

584. 	 Geirsdóttir, Ó.G.; Pajari, A.-M. Protein - a scoping review for Nordic Nutrition 

Recommendations 2023. Food Nutr. Res. 2023, 67, 10.29219/fnr.v67.10261.

585. 	 Brandhorst, S.; Longo, V.D. Protein Quantity and Source, Fasting-Mimicking Diets, and 

Longevity. Adv. Nutr. 2019, 10, S340–S350.

586. 	 Struijk, E.A.; Fung, T.T.; Rodríguez-Artalejo, F.; Bischoff-Ferrari, H.A.; Hu, F.B.; Willett, 

W.C.; Lopez-Garcia, E. Protein intake and risk of frailty among older women in the Nurses’ 

Health Study. J. Cachexia. Sarcopenia Muscle 2022, 13, 1752–1761.

587. 	 Yeh, T.S.; Yuan, C.; Ascherio, A.; Rosner, B.A.; Blacker, D.; Willett, W.C. Long-term dietary 

protein intake and subjective cognitive decline in US men and women. Am. J. Clin. Nutr. 

2022, 115, 199–210.

588. 	 Hudson, J.L.; Bergia, R.E.; Campbell, W.W. Protein Distribution and Muscle-Related 

Outcomes: Does the Evidence Support the Concept? Nutrients 2020, 12, 1441.

589. 	 Nunes, E.A.; Colenso-Semple, L.; McKellar, S.R.; Yau, T.; Ali, M.U.; Fitzpatrick-Lewis, D.; 

Sherifali, D.; Gaudichon, C.; Tomé, D.; Atherton, P.J.; et al. Systematic review and meta-

analysis of protein intake to support muscle mass and function in healthy adults. J. Cachexia. 

Sarcopenia Muscle 2022, 13, 795–810.

590. 	 Mariotti, F.; Gardner, C.D. Dietary protein and amino acids in vegetarian diets – A review. 

Nutrients 2019, 11, 2661.

591. 	 McDougall, J. Plant foods have a complete amino acid composition. Circulation 2002, 105, 

e197; author reply e197.

592. 	 Nichele, S.; Phillis, S.M.; Boaventura, B.C.B. Plant-based food patterns to stimulate muscle 

protein synthesis and support muscle mass in humans: a narrative review. Appl. Physiol. 

Nutr. Metab. 2022, 47, 700–710.

593. 	 López-Moreno, M.; Kraselnik, A. The Impact of Plant-Based Proteins on Muscle Mass and 

Strength Performance: A Comprehensive Review. Curr. Nutr. Rep. 2025, 14, 37.

594. 	 Ashtary-Larky, D. Are plant-based and omnivorous diets the same for muscle hypertrophy? 

A narrative review of possible challenges of plant-based diets in resistance-trained athletes. 

Nutrition 2025, 135, 112742.



204

595. 	 Young, V.R.; Pellett, P.L. Plant proteins in relation to human protein and amino acid 

nutrition. Am. J. Clin. Nutr. 1994, 59, 1203S-1212S.

596. 	 Moughan, P.J.; Rutherfurd, S.M. Gut luminal endogenous protein: implications for the 

determination of ileal amino acid digestibility in humans. Br. J. Nutr. 2012, 108, S258-63.

597. 	 Kate, A.M.; Elizabeth, A.M.; Surinder, K.B. Protein and vegetarian diets. Med. J. Aust. 2013, 

199, S7–S10.

598. 	 Fuller, M.F.; Reeds, P.J. Nitrogen cycling in the gut. Annu. Rev. Nutr. 1998, 18, 385–411.

599. 	 Pinckaers, P.J.M.; Trommelen, J.; Snijders, T.; van Loon, L.J.C. The Anabolic Response to 

Plant-Based Protein Ingestion. Sport. Med. 2021, 51, 59–74.

600. 	 Damasceno, Y.O.; Leitão, C.V.F.S.; de Oliveira, G.M.; Andrade, F.A.B.; Pereira, A.B.; Viza, 

R.S.; Correia, R.C.; Campos, H.O.; Drummond, L.R.; Leite, L.H.R.; et al. Plant-based diets 

benefit aerobic performance and do not compromise strength/power performance: A 

systematic review and meta-analysis. Br. J. Nutr. 2023, 131, 829–840.

601. 	 Zittermann, A.; Schmidt, A.; Haardt, J.; Kalotai, N.; Lehmann, A.; Egert, S.; Ellinger, S.; 

Kroke, A.; Lorkowski, S.; Louis, S.; et al. Protein intake and bone health: an umbrella review 

of systematic reviews for the evidence-based guideline of the German Nutrition Society. 

Osteoporos. Int. 2023, 34, 1335–1353.

602. 	 Kim, J.E.; O’Connor, L.E.; Sands, L.P.; Slebodnik, M.B.; Campbell, W.W. Effects of dietary 

protein intake on body composition changes after weight loss in older adults: a systematic 

review and meta-analysis. Nutr. Rev. 2016, 74, 210–224.

603. 	 Cava, E.; Yeat, N.C.; Mittendorfer, B. Preserving Healthy Muscle during Weight Loss. Adv. 

Nutr. 2017, 8, 511–519.

604. 	 Song, M.; Fung, T.T.; Hu, F.B.; Willett, W.C.; Longo, V.D.; Chan, A.T.; Giovannucci, E.L. 

Association of Animal and Plant Protein Intake With All-Cause and Cause-Specific 

Mortality. JAMA Intern. Med. 2016, 176, 1453–1463.

605. 	 Lv, J. Le; Wu, Q.J.; Li, X.Y.; Gao, C.; Xu, M.Z.; Yang, J.; Zang, S.T.; Luan, J.; Cai, D.Z.; Chang, 

Q.; et al. Dietary protein and multiple health outcomes: An umbrella review of systematic 

reviews and meta-analyses of observational studies. Clin. Nutr. 2022, 41, 1759–1769.

606. 	 Naghshi, S.; Sadeghi, O.; Willett, W.C.; Esmaillzadeh, A. Dietary intake of total, animal, and 

plant proteins and risk of all cause, cardiovascular, and cancer mortality: systematic review 

and dose-response meta-analysis of prospective cohort studies. BMJ 2020, 370, m2412.

607. 	 Ardisson Korat, A. V.; Shea, M.K.; Jacques, P.F.; Sebastiani, P.; Wang, M.; Eliassen, A.H.; 

Willett, W.C.; Sun, Q. Dietary protein intake in midlife in relation to healthy aging – results 

from the prospective Nurses’ Health Study cohort. Am. J. Clin. Nutr. 2024, 119, 271–282.



205

608. 	 Disease, K.; Global Outcomes CKD Work Group, I.; Stevens, P.E.; Ahmed, S.B.; Jesus Carrero, 

J.; Foster, B.; Francis, A.; Hall, R.K.; Herrington, W.G.; Hill, G.; et al. KDIGO 2024 clinical 

practice guideline for the evaluation and management of chronic kidney disease. Kidney Int. 

2024, 105, S117–S314.

609. 	 European Food Safety Authority. Scientific Opinion on Dietary Reference Values for protein. 

EFSA J. 2012, 10, 2557.

610. 	 Ludwig, D.S.; Hu, F.B.; Tappy, L.; Brand-Miller, J. Science and Politics of Nutrition: Dietary 

carbohydrates: role of quality and quantity in chronic disease. BMJ 2018, 361, k2340.

611. 	 Blaak, E.E.; Riccardi, G.; Cho, L. Carbohydrates: Separating fact from fiction. Atherosclerosis 

2021, 328, 114–123.

612. 	 World Health Organization Guideline: Sugars intake for adults and children. World Health 

Organization: Geneva, Switzerland, 2015.

613. 	 Tan, D.; Drewnowski, A.; Lê, K.A. New metrics of dietary carbohydrate quality. Curr. Opin. 

Clin. Nutr. Metab. Care 2023, 26, 358–363.

614. 	 Clemente-Suárez, V.J.; Mielgo-Ayuso, J.; Martín-Rodríguez, A.; Ramos-Campo, D.J.; 

Redondo-Flórez, L.; Tornero-Aguilera, J.F. The Burden of Carbohydrates in Health and 

Disease. Nutrients 2022, 14, 3809.

615. 	 Ludwig, D.S.; Hu, F.B.; Tappy, L.; Brand-Miller, J. Dietary carbohydrates: role of quality and 

quantity in chronic disease. BMJ 2018, 361, k2340.

616. 	 World Health Organization. Carbohydrate intake for adults and children. WHO guideline 

summary. Available online: https://iris.who.int/bitstream/handle/10665/374925/9789240083356-

eng.pdf?sequence=1 (accessed on Mar 15, 2024).

617. 	 Fleming, S.A.; Morris, J.R. Perspective: Potatoes, Quality Carbohydrates, and Dietary 

Patterns. Adv. Nutr. 2024, 15, 100138.

618. 	 Sonestedt, E.; Øverby, N.C. Carbohydrates-a scoping review for Nordic Nutrition 

Recommendations 2023. Food Nutr. Res. 2023, 67. 

619. 	 Seidelmann, S.B.; Claggett, B.; Cheng, S.; Henglin, M.; Shah, A.; Steffen, L.M.; Folsom, A.R.; 

Rimm, E.B.; Willett, W.C.; Solomon, S.D. Articles Dietary carbohydrate intake and mortality: 

a prospective cohort study and meta-analysis. Lancet Public Heal. 2018, 3, e419–e428.

620. 	 Turck, D.; Bohn, T.; Castenmiller, J.; de Henauw, S.; Hirsch-Ernst, K.I.; Knutsen, H.K.; 

Maciuk, A.; Mangelsdorf, I.; McArdle, H.J.; Naska, A.; et al. Tolerable upper intake level for 

dietary sugars. EFSA journal. Eur. Food Saf. Auth. 2022, 20, e07074.

621. 	 Nguyen, M.; Jarvis, S.E.; Chiavaroli, L.; Mejia, S.B.; Zurbau, A.; Khan, T.A.; Tobias, D.K.; 

Willett, W.C.; Hu, F.B.; Hanley, A.J.; et al. Consumption of 100% Fruit Juice and Body Weight 



206

in Children and Adults: A Systematic Review and Meta-Analysis. JAMA Pediatr. 2024, 178, 

237–246.

622. 	 Pacheco, L.S.; Tobias, D.K.; Li, Y.; Bhupathiraju, S.N.; Willett, W.C.; Ludwig, D.S.; Ebbeling, 

C.B.; Haslam, D.E.; Drouin-Chartier, J.P.; Hu, F.B.; et al. Sugar-sweetened or artificially-

sweetened beverage consumption, physical activity, and risk of cardiovascular disease in 

adults: a prospective cohort study. Am. J. Clin. Nutr. 2024, 119, 669-681.

623. 	 Bulsiewicz, W.J. The Importance of Dietary Fiber for Metabolic Health. Am. J. Lifestyle Med. 

2023, 17, 639–648.

624. 	 Carlsen, H.; Pajari, A.M. Dietary fiber - a scoping review for Nordic Nutrition 

Recommendations 2023. Food Nutr. Res. 2023, 67, 10.29219/fnr.v67.9979.

625. 	 Food and Agriculture Organization of the United Nations; FAO. Food energy – methods 

of analysis and conversion factors. Available online: https://www.sennutricion.org/media/

Docs_Consenso/Food_energy_methods_of_analysis_and_conversion_factors-FAO_2002.pdf 

(accessed on Mar 28, 2022).

626. 	 Fu, L.; Zhang, G.; Qian, S.; Zhang, Q.; Tan, M. Associations between dietary fiber intake and 

cardiovascular risk factors: An umbrella review of meta-analyses of randomized controlled 

trials. Front. Nutr. 2022, 9, 972399.

627. 	 Gianfredi, V.; Salvatori, T.; Villarini, M.; Moretti, M.; Nucci, D.; Realdon, S. Is dietary fibre 

truly protective against colon cancer? A systematic review and meta-analysis. Int. J. Food Sci. 

Nutr. 2018, 69, 904–915.

628. 	 Karlsen, M.C.; Pollard, K.J. Strategies for practitioners to support patients in plant-based 

eating. J. Geriatr. Cardiol. 2017, 14, 338–341.

629. 	 Wastyk, H.C.; Fragiadakis, G.K.; Perelman, D.; Dahan, D.; Merrill, B.D.; Yu, F.B.; Topf, M.; 

Gonzalez, C.G.; Van Treuren, W.; Han, S.; et al. Gut-microbiota-targeted diets modulate 

human immune status. Cell 2021, 184, 4137-4153.e14.

630. 	 Winham, D.M.; Hutchins, A.M. Perceptions of flatulence from bean consumption among 

adults in 3 feeding studies. Nutr. J. 2011, 10, 128.

631. 	 Slavich, G.M. Life Stress and Health: A Review of Conceptual Issues and Recent Findings. 

Teach. Psychol. 2016, 43, 346–355.

632. 	 Rocha, J.; Borges, N.; Pinho, O. Table olives and health: a review. J. Nutr. Sci. 2020, 9, e57.

633. 	 Saini, R.K.; Prasad, P.; Sreedhar, R.V.; Naidu, K.A.; Shang, X.; Keum, Y.S. Omega−3 

Polyunsaturated Fatty Acids (PUFAs): Emerging Plant and Microbial Sources, Oxidative 

Stability, Bioavailability, and Health Benefits – A Review. Antioxidants 2021, 10, 1627.



207

634. 	 Unhapipatpong, C.; Shantavasinkul, P.C.; Kasemsup, V.; Siriyotha, S.; Warodomwichit, 

D.; Maneesuwannarat, S.; Vathesatogkit, P.; Sritara, P.; Thakkinstian, A. Tropical Oil 

Consumption and Cardiovascular Disease: An Umbrella Review of Systematic Reviews and 

Meta Analyses. Nutrients 2021, 13, 1549.

635. 	 Dhaka, V.; Gulia, N.; Ahlawat, K.S.; Khatkar, B.S. Trans fats – sources, health risks and 

alternative approach - A review. J. Food Sci. Technol. 2011, 48, 534–541.

636. 	 The Official Gazette of the Republic of Slovenia. Rules on the maximum permitted content of 

trans fatty acids in foods, page 2837. Available online: https://www.uradni-list.si/_pdf/2018/Ur/

u2018018.pdf (accessed on Mar 17, 2024).

637. 	 Field, C.J.; Robinson, L. Dietary Fats. Adv. Nutr. 2019, 10, 722–724.

638. 	 Nettleton, J.A.; Brouwer, I.A.; Mensink, R.P.; Diekman, C.; Hornstra, G. Fats in Foods: 

Current Evidence for Dietary Advice. Ann. Nutr. Metab. 2018, 72, 248–254.

639. 	 Hulbert, A.J. The under-appreciated fats of life: the two types of polyunsaturated fats. J. Exp. 

Biol. 2021, 224, jeb232538.

640. 	 Khan, S.U.; Lone, A.N.; Khan, M.S.; Virani, S.S.; Blumenthal, R.S.; Nasir, K.; Miller, M.; 

Michos, E.D.; Ballantyne, C.M.; Boden, W.E.; et al. Effect of omega-3 fatty acids on 

cardiovascular outcomes: A systematic review and meta-analysis. eClinicalMedicine 2021, 38, 

100997.

641. 	 O’Keefe, J.H.; Tintle, N.L.; Harris, W.S.; O’Keefe, E.L.; Sala-Vila, A.; Attia, J.; Garg, G.M.; 

Hure, A.; Bork, C.S.; Schmidt, E.B.; et al. Omega-3 Blood Levels and Stroke Risk: A Pooled 

and Harmonized Analysis of 183 291 Participants From 29 Prospective Studies. Stroke 2024, 

55, 50–58.

642. 	 Sherzai, A.N.A.Z.; Sherzai, A.N.A.Z.; Sherzai, D. A Systematic Review of Omega-3 

Consumption and Neuroprotective Cognitive Outcomes. Am. J. Lifestyle Med. 2022, 17, 560–

588.

643. 	 Sherzai, D.; Moness, R.; Sherzai, S.; Sherzai, A. A Systematic Review of Omega-3 Fatty Acid 

Consumption and Cognitive Outcomes in Neurodevelopment. Am. J. Lifestyle Med. 2022, 17, 

649–685.

644. 	 Zong, G.; Li, Y.; Sampson, L.; Dougherty, L.W.; Willett, W.C.; Wanders, A.J.; Alssema, M.; 

Zock, P.L.; Hu, F.B.; Sun, Q. Monounsaturated fats from plant and animal sources in relation 

to risk of coronary heart disease among US men and women. Am. J. Clin. Nutr. 2018, 107, 

445–453.

645. 	 Mohammed, S.G.; Qoronfleh, M.W. Seeds. Adv. Neurobiol. 2020, 24, 421–467.

646. 	 Hooper, L.; Martin, N.; Jimoh, O.F.; Kirk, C.; Foster, E.; Abdelhamid, A.S. Reduction in 

saturated fat intake for cardiovascular disease. Cochrane database Syst. Rev. 2020, 8, 

CD011737.



208

647. 	 Barnard, N.D.; Willet, W.C.; Ding, E.L. The Misuse of Meta-analysis in Nutrition Research. 

JAMA 2017, 318, 1435–1436.

648. 	 Zong, G.; Li, Y.; Wanders, A.J.; Alssema, M.; Zock, P.L.; Willett, W.C.; Hu, F.B.; Sun, Q. Intake 

of individual saturated fatty acids and risk of coronary heart disease in US men and women: 

two prospective longitudinal cohort studies. BMJ 2016, 355, i5796.

649. 	 Willett, W.; Mozaffarian, D. Scientists fix errors in controversial paper about saturated fats. 

Available online: https://www.hsph.harvard.edu/nutritionsource/2014/03/25/scientists-fix-

errors-in-controversial-paper-about-saturated-fats/ (accessed on Oct 7, 2023).

650. 	 Demmer, E.; Van Loan, M.D.; Rivera, N.; Rogers, T.S.; Gertz, E.R.; Bruce German, J.; Zivkovic, 

A.M.; Smilowitz, J.T. Consumption of a high-fat meal containing cheese compared with a 

vegan alternative lowers postprandial C-reactive protein in overweight and obese individuals 

with metabolic abnormalities: a randomised controlled cross-over study. J. Nutr. Sci. 2016, 5, 

e9.

651. 	 Thorning, T.K.; Raziani, F.; Bendsen, N.T.; Astrup, A.; Tholstrup, T.; Raben, A. Diets with 

high-fat cheese, high-fat meat, or carbohydrate on cardiovascular risk markers in overweight 

postmenopausal women: a randomized crossover trial. Am. J. Clin. Nutr. 2015, 102, 573–581.

652. 	 Zupanič, N.; Hribar, M.; Hristov, H.; Lavriša, Ž.; Kušar, A.; Gregorič, M.; Blaznik, U.; 

Seljak, B.K.; Golja, P.; Vidrih, R.; et al. Dietary Intake of trans Fatty Acids in the Slovenian 

Population. Nutrients 2021, 13, 207.

653. 	 Lecerf, J.M.; De Lorgeril, M. Dietary cholesterol: from physiology to cardiovascular risk. Br. J. 

Nutr. 2011, 106, 6–14.

654. 	 Schade, D.S.; Shey, L.; Eaton, R.P. Cholesterol Review: A Metabolically Important Molecule. 

Endocr. Pract. 2020, 26, 1514–1523.

655. 	 Lin, C.J.; Lai, C.K.; Kao, M.C.; Wu, L.T.; Lo, U.G.; Lin, L.C.; Chen, Y.A.; Lin, H.; Hsieh, J.T.; 

Lai, C.H.; et al. Impact of cholesterol on disease progression. BioMedicine 2015, 5, 7.

656. 	 Lütjohann, D.; Meyer, S.; von Bergmann, K.; Stellaard, F. Cholesterol Absorption and 

Synthesis in Vegetarians and Omnivores. Mol. Nutr. Food Res. 2018, 62, e1700689.

657. 	 Lewis, G.F. Determinants of plasma HDL concentrations and reverse cholesterol transport. 

Curr. Opin. Cardiol. 2006, 21, 345–352.

658. 	 Bosner, M.S.; Lange, L.G.; Stenson, W.F.; Ostlund, R.E. Percent cholesterol absorption in 

normal women and men quantified with dual stable isotopic tracers and negative ion mass 

spectrometry. J. Lipid Res. 1999, 40, 302–308.

659. 	 Carson, J.A.S.; Lichtenstein, A.H.; Anderson, C.A.M.; Appel, L.J.; Kris-Etherton, P.M.; 

Meyer, K.A.; Petersen, K.; Polonsky, T.; Horn, L. Van; On behalf of the American Heart 

Association Nutrition Committee of the Council on Lifestyle and Cardiometabolic Health; 



209

Council on Arteriosclerosis, T. and V.B.C. on C. and S.N.C. on C.C.C. on P.V.D. and S.C. 

Dietary Cholesterol and Cardiovascular Risk: A Science Advisory From the American Heart 

Association. Circulation 2020, 141, E39–E53.

660. 	 Levin, S.; Wells, C.; Barnard, N. Dietary Cholesterol and Blood Cholesterol Concentrations. 

JAMA 2015, 314, 2083–2084.

661. 	 Beal, T.; Ortenzi, F.; Fanzo, J. Estimated micronutrient shortfalls of the EAT–Lancet 

planetary health diet. Lancet Planet. Heal. 2023, 7, e233–e237.

662. 	 Springmann, M. Eating a nutritionally adequate diet is possible without wrecking long-term 

health, the planet, or the pocket. Lancet Planet. Heal. 2023, 7, e544.

663. 	 Bampidis, V.; Azimonti, G.; Bastos, M. de L.; Christensen, H.; Durjava, M.; Dusemund, B.; 

Kouba, M.; López-Alonso, M.; López Puente, S.; Marcon, F.; et al. Safety and efficacy of a feed 

additive consisting of vitamin B12 (cyanocobalamin) produced by fermentation with Ensifer 

adhaerens CGMCC 21299 for all animal species (NHU Europe GmbH). EFSA J. 2024, 22, 7972.

664. 	 Bjørke-Monsen, A.L.; Lysne, V. Vitamin B12 - a scoping review for Nordic Nutrition 

Recommendations 2023. Food Nutr. Res. 2023, 67, 10.29219/fnr.v67.10257.

665. 	 McCaddon, A.; Regland, B.; Hudson, P.; Davies, G. Functional vitamin B(12) deficiency and 

Alzheimer disease. Neurology 2002, 58, 1395–1399.

666. 	 Stanger, O.; Fowler, B.; Pietrzik, K.; Huemer, M.; Haschke-Becher, E.; Semmler, A.; Lorenzl, 

S.; Linnebank, M. Homocysteine, folate and vitamin B12 in neuropsychiatric diseases: review 

and treatment recommendations. Expert Rev. Neurother. 2009, 9, 1393–1412.

667. 	 Wolffenbuttel, B.H.R.; Wouters, H.J.C.M.; Heiner-Fokkema, M.R.; van der Klauw, M.M. The 

Many Faces of Cobalamin (Vitamin B12) Deficiency. Mayo Clin. proceedings. Innov. Qual. 

outcomes 2019, 3, 200–214.

668. 	 Van Dusseldorp, M.; Schneede, J.; Refsum, H.; Ueland, P.M.; Thomas, C.M.G.; De Boer, E.; 

Van Staveren, W.A. Risk of persistent cobalamin deficiency in adolescents fed a macrobiotic 

diet in early life. Am. J. Clin. Nutr. 1999, 69, 664–671.

669. 	 Guéant, J.L.; Guéant-Rodriguez, R.M.; Alpers, D.H. Vitamin B12 absorption and 

malabsorption. Vitam. Horm. 2022, 119, 241–274.

670. 	 O’Leary, F.; Samman, S. Vitamin B12 in Health and Disease. Nutrients 2010, 2, 299–316.

671. 	 Bärebring, L.; Lamberg-Allardt, C.; Thorisdottir, B.; Ramel, A.; Söderlund, F.; Arnesen, E.K.; 

Nwaru, B.I.; Dierkes, J.; Åkesson, A. Intake of vitamin B12 in relation to vitamin B12 status in 

groups susceptible to deficiency: a systematic review. Food Nutr. Res. 2023, 67, 10.29219/fnr.

v67.8626.



210

672. 	 Paul, C.; Brady, D.M. Comparative Bioavailability and Utilization of Particular Forms of B12 

Supplements With Potential to Mitigate B12-related Genetic Polymorphisms. Integr. Med. 

2017, 16, 42–49.

673. 	 Flores-Guerrero, J.L.; Minović, I.; Groothof, D.; Gruppen, E.G.; Riphagen, I.J.; Kootstra-

Ros, J.; Muller Kobold, A.; Hak, E.; Navis, G.; Gansevoort, R.T.; et al. Association of Plasma 

Concentration of Vitamin B12 With All-Cause Mortality in the General Population in the 

Netherlands. JAMA Netw. open 2020, 3, e1919274.

674. 	 Fanidi, A.; Carreras-Torres, R.; Larose, T.L.; Yuan, J.M.; Stevens, V.L.; Weinstein, S.J.; 

Albanes, D.; Prentice, R.; Pettinger, M.; Cai, Q.; et al. Is high vitamin B12 status a cause of 

lung cancer? Int. J. cancer 2019, 145, 1499–1503.

675. 	 Lee, S.; Choi, Y.; Jeong, H.S.; Lee, J.; Sung, J. Effect of different cooking methods on the 

content of vitamins and true retention in selected vegetables. Food Sci. Biotechnol. 2018, 27, 

333–342.

676. 	 Miglio, C.; Chiavaro, E.; Visconti, A.; Fogliano, V.; Pellegrini, N. Effects of different cooking 

methods on nutritional and physicochemical characteristics of selected vegetables. J. Agric. 

Food Chem. 2008, 56, 139–147.

677. 	 Rumm-Kreuter, D.; Demmel, I. Comparison of vitamin losses in vegetables due to various 

cooking methods. J. Nutr. Sci. Vitaminol. (Tokyo). 1990, 36 Suppl 1, S35–S45.

678. 	 Grosso, G.; Bei, R.; Mistretta, A.; Marventano, S.; Calabrese, G.; Masuelli, L.; Giganti, M.G.; 

Modesti, A.; Galvano, F.; Gazzolo, D. Effects of vitamin C on health: a review of evidence. 

Front. Biosci. 2013, 18, 1017–1029.

679. 	 Xu, K.; Peng, R.; Zou, Y.; Jiang, X.; Sun, Q.; Song, C. Vitamin C intake and multiple health 

outcomes: an umbrella review of systematic reviews and meta-analyses. Int. J. Food Sci. Nutr. 

2022, 73, 588–599.

680. 	 Chen, Z.; Huang, Y.; Cao, D.; Qiu, S.; Chen, B.; Li, J.; Bao, Y.; Wei, Q.; Han, P.; Liu, L. Vitamin 

C Intake and Cancers: An Umbrella Review. Front. Nutr. 2022, 8, 812394.

681. 	 Lykkesfeldt, J.; Carr, A.C. Vitamin C – a scoping review for Nordic Nutrition 

Recommendations 2023. Food Nutr. Res. 2023, 67, 10300.

682. 	 Brustad, M.; Meyer, H.E. Vitamin D – a scoping review for Nordic nutrition 

recommendations 2023. Food Nutr. Res. 2023, 67, 10230.

683. 	 Charoenngam, N.; Holick, M.F. Immunologic effects of vitamin d on human health and 

disease. Nutrients 2020, 12, 2097.

684. 	 Holick, M.F.; Chen, T.C. Vitamin D deficiency: a worldwide problem with health 

consequences. Am. J. Clin. Nutr. 2008, 87, 1080S-1086S.



211

685. 	 Lips, P.; Van Schoor, N.M. The effect of vitamin D on bone and osteoporosis. Best Pract. Res. 

Clin. Endocrinol. Metab. 2011, 25, 585–591.

686. 	 Goltzman, D. Functions of vitamin D in bone. Histochem. Cell Biol. 2018, 149, 305–312.

687. 	 Ponzano, M.; Rodrigues, I.B.; Hosseini, Z.; Ashe, M.C.; Butt, D.A.; Chilibeck, P.D.; Stapleton, 

J.; Thabane, L.; Wark, J.D.; Giangregorio, L.M. Progressive Resistance Training for Improving 

Health-Related Outcomes in People at Risk of Fracture: A Systematic Review and Meta-

Analysis of Randomized Controlled Trials. Phys. Ther. 2021, 101, pzaa221.

688. 	 Souza, D.; Barbalho, M.; Ramirez-Campillo, R.; Martins, W.; Gentil, P. High and low-load 

resistance training produce similar effects on bone mineral density of middle-aged and older 

people: A systematic review with meta-analysis of randomized clinical trials. Exp. Gerontol. 

2020, 138, 110973.

689. 	 Cao, M.; He, C.; Gong, M.; Wu, S.; He, J. The effects of vitamin D on all-cause mortality in 

different diseases: an evidence-map and umbrella review of 116 randomized controlled trials. 

Front. Nutr. 2023, 10, 1132528.

690. 	 Musazadeh, V.; Zarezadeh, M.; Ghalichi, F.; Kalajahi, F.H.; Ghoreishi, Z. Vitamin D 

supplementation positively affects anthropometric indices: Evidence obtained from an 

umbrella meta-analysis. Front. Nutr. 2022, 9, 980749.

691. 	 Musazadeh, V.; Keramati, M.; Ghalichi, F.; Kavyani, Z.; Ghoreishi, Z.; Alras, K.A.; Albadawi, 

N.; Salem, A.; Albadawi, M.I.; Salem, R.; et al. Vitamin D protects against depression: 

Evidence from an umbrella meta-analysis on interventional and observational meta-analyses. 

Pharmacol. Res. 2023, 187, 106605.

692. 	 Liu, D.; Meng, X.; Tian, Q.; Cao, W.; Fan, X.; Wu, L.; Song, M.; Meng, Q.; Wang, W.; Wang, Y. 

Vitamin D and Multiple Health Outcomes: An Umbrella Review of Observational Studies, 

Randomized Controlled Trials, and Mendelian Randomization Studies. Adv. Nutr. 2022, 13, 

1044–1062.

693. 	 Hribar, M.; Hristov, H.; Gregorič, M.; Blaznik, U.; Zaletel, K.; Oblak, A.; Osredkar, J.; Kušar, 

A.; Žmitek, K.; Rogelj, I.; et al. Nutrihealth Study: Seasonal Variation in Vitamin D Status 

Among the Slovenian Adult and Elderly Population. Nutrients 2020, 12, 1838.

694. 	 Benedik, E.; Mis, N.F. New recommendations for vitamin D intake. Zdrav. Vestn. 2012, 82, 

145–151.

695. 	 Benedik, E. Sources of vitamin D for humans. Int. J. Vitam. Nutr. Res. 2022, 92, 118–125.

696. 	 Pludowski, P.; Grant, W.B.; Karras, S.N.; Zittermann, A.; Pilz, S. Vitamin D Supplementation: 

A Review of the Evidence Arguing for a Daily Dose of 2000 International Units (50 µg) of 

Vitamin D for Adults in the General Population. Nutrients 2024, 16, 391.



212

697. 	 Turck, D.; Bohn, T.; Castenmiller, J.; de Henauw, S.; Hirsch-Ernst, K.-I.; Katrine Knutsen, 

H.; Maciuk, A.; Mangelsdorf, I.; McArdle, H.J.; Pentieva, K.; et al. Scientific opinion on the 

tolerable upper intake level for vitamin D, including the derivation of a conversion factor for 

calcidiol monohydrate. EFSA J. 2023, 21, e08145.

698. 	 Heaney, R.P. The Vitamin D requirement in health and disease. J. Steroid Biochem. Mol. 

Biol. 2005, 97, 13–19.

699. 	 Ekwaru, J.P.; Zwicker, J.D.; Holick, M.F.; Giovannucci, E.; Veugelers, P.J. The importance of 

body weight for the dose response relationship of oral vitamin D supplementation and serum 

25-hydroxyvitamin D in healthy volunteers. PLoS One 2014, 9, e111265.

700. 	 National Institute of Public Health of Slovenia. Reference values for energy intake and 

nutrient intake. Tabular recommendations for children (from 1 year of age), adolescents, 

adults, older adults, pregnant women and nursing mothers 2020. Available online: https://nijz.

si/wp-content/uploads/2020/04/referencne_vrednosti_2020_3_2.cleaned.pdf (accessed Aug 03, 

2025).

701. 	 Pfeifer, M.; Siuka, D.; Pravst, I. Recommendations for cholecalciferol (vitamin D3) 

replacement during periods of respiratory infections and for cholecalciferol replacement 

in individuals with COVID-19. Available online: https://www.kclj.si/dokumenti/FINAL_

Okt_2020_PRIPOROCILA_VITAMIN_D_in_covid-19_za_infektologe.pdf (accessed on Feb 

22, 2022).

702. 	 Bjørke-Monsen, A.L.; Ueland, P.M. Folate – a scoping review for Nordic Nutrition 

Recommendations 2023. Food Nutr. Res. 2023, 67, 10.29219/fnr.v67.10258.

703. 	 de Benoist, B. Conclusions of a WHO Technical Consultation on folate and vitamin B12 

deficiencies. Food Nutr. Bull. 2008, 29, S238–S244.

704. 	 Bo, Y.; Zhu, Y.; Tao, Y.; Li, X.; Zhai, D.; Bu, Y.; Wan, Z.; Wang, L.; Wang, Y.; Yu, Z. Association 

Between Folate and Health Outcomes: An Umbrella Review of Meta-Analyses. Front. Public 

Heal. 2020, 8, 550753.

705. 	 National Institutes of Health of US of America. Folate. Available online: https://ods.od.nih.

gov/factsheets/Folate-HealthProfessional/ (accessed on Oct 6, 2023).

706. 	 Allen, L.H. Causes of vitamin B12 and folate deficiency. Food Nutr. Bull. 2008, 29, S20-34; 

discussion S35-7.

707. 	 Ismail, S.; Eljazzar, S.; Ganji, V. Intended and Unintended Benefits of Folic Acid 

Fortification-A Narrative Review. Foods 2023, 12, 1612.

708. 	 Pravst, I.; Lavriša, Ž.; Hribar, M.; Hristov, H.; Kvarantan, N.; Seljak, B.K.; Gregorič, M.; 

Blaznik, U.; Gregorič, N.; Zaletel, K.; et al. Dietary Intake of Folate and Assessment of the 

Folate Deficiency Prevalence in Slovenia Using Serum Biomarkers. Nutrients 2021, 13, 3860.



213

709. 	 Domellöf, M.; Sjöberg, A. Iron – a background article for the Nordic Nutrition 

Recommendations 2023. Food Nutr. Res. 2024, 68.

710. 	 Lemming, E.W.; Pitsi, T. The Nordic Nutrition Recommendations 2022 - food consumption 

and nutrient intake in the adult population of the Nordic and Baltic countries. Food Nutr. 

Res. 2022, 66, 10.29219/fnr.v66.8572.

711. 	 Yang, W.; Li, B.; Dong, X.; Zhang, X.Q.; Zeng, Y.; Zhou, J.L.; Tang, Y.H.; Xu, J.J. Is heme iron 

intake associated with risk of coronary heart disease? A meta-analysis of prospective studies. 

Eur. J. Nutr. 2014, 53, 395–400.

712. 	 Bao, W.; Rong, Y.; Rong, S.; Liu, L. Dietary iron intake, body iron stores, and the risk of type 2 

diabetes: A systematic review and meta-analysis. BMC Med. 2012, 10, 119.

713. 	 Fonseca-Nunes, A.; Jakszyn, P.; Agudo, A. Iron and cancer risk-a systematic review and 

meta-analysis of the epidemiological evidence. Cancer Epidemiol. Biomarkers Prev. 2014, 23, 

12–31.

714. 	 Posen, J.S. Iron and vegetarian diets. Med. J. Aust. 2013, 199, S11–S16.

715. 	 Diaz, M.; Rosado, J.L.; Allen, L.H.; Abrams, S.; García, O.P. The efficacy of a local ascorbic 

acid-rich food in improving iron absorption from Mexican diets: a field study using stable 

isotopes. Am. J. Clin. Nutr. 2003, 78, 436–440.

716. 	 Singh, A.; Bains, K.; Kaur, H. Effect of inclusion of key foods on in vitro iron bioaccessibility 

in composite meals. J. Food Sci. Technol. 2016, 53, 2033–2039.

717. 	 von Siebenthal, H.K.; Moretti, D.; Zimmermann, M.B.; Stoffel, N.U. Effect of dietary factors 

and time of day on iron absorption from oral iron supplements in iron deficient women. Am. 

J. Hematol. 2023, 98, 1356–1363.

718. 	 Cámara-Martos, F.; Amaro-López, M.A. Influence of dietary factors on calcium 

bioavailability: a brief review. Biol. Trace Elem. Res. 2002, 89, 43–52.

719. 	 Thankachan, P.; Walczyk, T.; Muthayya, S.; Kurpad, A. V; Hurrell, R.F. Iron absorption in 

young Indian women: the interaction of iron status with the influence of tea and ascorbic 

acid. Am. J Clin. Nutr. 2008, 87, 881–886.

720. 	 Steele, T.M.; Frazer, D.M.; Anderson, G.J. Systemic regulation of intestinal iron absorption. 

IUBMB Life 2005, 57, 499–503.

721. 	 Huang, Y.; Cao, D.; Chen, Z.; Chen, B.; Li, J.; Wang, R.; Guo, J.; Dong, Q.; Liu, C.; Wei, Q.; 

et al. Iron intake and multiple health outcomes: Umbrella review. Crit. Rev. Food Sci. Nutr. 

2023, 63, 2910–2927.

722. 	 World Health Organization. Anaemia. Available online: https://www.who.int/news-room/fact-

sheets/detail/anaemia (accessed on Oct 6, 2023).



214

723. 	 Pasricha, S.R.; Tye-Din, J.; Muckenthaler, M.U.; Swinkels, D.W. Iron deficiency. Lancet 2021, 

397, 233–248.

724. 	 Volpe, S.L. Magnesium in Disease Prevention and Overall Health. Adv. Nutr. 2013, 4, 

378S–383S.

725. 	 Rosique-Esteban, N.; Guasch-Ferré, M.; Hernández-Alonso, P.; Salas-Salvadó, J. Dietary 

Magnesium and Cardiovascular Disease: A Review with Emphasis in Epidemiological 

Studies. Nutrients 2018, 10, 168.

726. 	 Bagheri, A.; Naghshi, S.; Sadeghi, O.; Larijani, B.; Esmaillzadeh, A. Total, Dietary, and 

Supplemental Magnesium Intakes and Risk of All-Cause, Cardiovascular, and Cancer 

Mortality: A Systematic Review and Dose–Response Meta-Analysis of Prospective Cohort 

Studies. Adv. Nutr. 2021, 12, 1196–1210.

727. 	 Veronese, N.; Demurtas, J.; Pesolillo, G.; Celotto, S.; Barnini, T.; Calusi, G.; Caruso, M.G.; 

Notarnicola, M.; Reddavide, R.; Stubbs, B.; et al. Magnesium and health outcomes: an 

umbrella review of systematic reviews and meta-analyses of observational and intervention 

studies. Eur. J. Nutr. 2020, 59, 263–272.

728. 	 Dibaba, D.T.; Xun, P.; Fly, A.D.; Yokota, K.; He, K. Dietary magnesium intake and risk of 

metabolic syndrome: a meta-analysis. Diabet. Med. 2014, 31, 1301–1309.

729. 	 Han, H.; Fang, X.; Wei, X.; Liu, Y.; Jin, Z.; Chen, Q.; Fan, Z.; Aaseth, J.; Hiyoshi, A.; He, J.; 

et al. Dose-response relationship between dietary magnesium intake, serum magnesium 

concentration and risk of hypertension: A systematic review and meta-analysis of prospective 

cohort studies. Nutr. J. 2017, 16, 26.

730. 	 Henriksen, C.; Aaseth, J.O. Magnesium: a scoping review for Nordic Nutrition 

Recommendations 2023. Food Nutr. Res. 2023, 67.

731. 	 Weaver, C.M. Potassium and health. Adv. Nutr. 2013, 4, 368S-377S.

732. 	 Toft, U.; Riis, N.L.; Jula, A. Potassium - a scoping review for Nordic Nutrition 

Recommendations 2023. Food Nutr. Res. 2024, 68.

733. 	 Davitte, J.; Laughlin, G.A.; Kritz-Silverstein, D.; McEvoy, L.K. Dietary Potassium Intake and 

20 Year All-Cause Mortality in Older Adults: The Rancho Bernardo Study. J. Nutr. Gerontol. 

Geriatr. 2021, 40, 46–57.

734. 	 Vinceti, M.; Filippini, T.; Crippa, A.; de Sesmaisons, A.; Wise, L.A.; Orsini, N. Meta-analysis 

of potassium intake and the risk of stroke. J. Am. Heart Assoc. 2016, 5, e004210.

735. 	 Gonçalves, C.; Abreu, S. Sodium and Potassium Intake and Cardiovascular Disease in Older 

People: A Systematic Review. Nutrients 2020, 12, 3447.



215

736. 	 Reddin, C.; Ferguson, J.; Murphy, R.; Clarke, A.; Judge, C.; Griffith, V.; Alvarez, A.; Smyth, A.; 

Mente, A.; Yusuf, S.; et al. Global mean potassium intake: a systematic review and Bayesian 

meta-analysis. Eur. J. Nutr. 2023, 62, 2027–2037.

737. 	 He, F.J.; MacGregor, G.A. Beneficial effects of potassium on human health. Physiol. Plant. 

2008, 133, 725–735.

738. 	 Amdetsion, G.Y.; Gudeta, A.; Lumley, G.; Sagoo, H.; Aliledhin, E. Heparin‐induced 

hyperkalemia, can LMWH cause hyperkalemia? A systematic review. EJHaem 2023, 4, 1110–

1116.

739. 	 Sarnowski, A.; Gama, R.M.; Dawson, A.; Mason, H.; Banerjee, D. Hyperkalemia in Chronic 

Kidney Disease: Links, Risks and Management. Int. J. Nephrol. Renovasc. Dis. 2022, 15, 215–

228.

740. 	 Kugler, S.; Blaznik, U.; Rehberger, M.; Zaletel, M.; Korošec, A.; Somrak, M.; Oblak, A.; Pravst, 

I.; Hribar, M.; Kušar, A.; et al. Twenty-four hour urinary sodium and potassium excretion in 

adult population of Slovenia: results of the Manjsoli.si/2022 study. Public Health Nutr. 2024, 

27, e163.

741. 	 Hodges, J.K.; Cao, S.; Cladis, D.P.; Weaver, C.M. Lactose Intolerance and Bone Health: The 

Challenge of Ensuring Adequate Calcium Intake. Nutrients 2019, 11, 718.

742. 	 Burckhardt, P. Calcium revisited, part III: effect of dietary calcium on BMD and fracture risk. 

Bonekey Rep. 2015, 4, 708.

743. 	 Melse-Boonstra, A. Bioavailability of Micronutrients From Nutrient-Dense Whole Foods: 

Zooming in on Dairy, Vegetables, and Fruits. Front. Nutr. 2020, 7, 101.

744. 	 Heaney, R.P.; Weaver, C.M.; Hinders, S.; Martin, B.; Packard, P.T. Absorbability of Calcium 

from Brassica Vegetables: Broccoli, Bok Choy, and Kale. J. Food Sci. 1993, 58, 1378–1380.

745. 	 Torfadóttir, J.E.; Uusi-Rasi, K. Calcium – a scoping review for Nordic Nutrition 

Recommendations 2023. Food Nutr. Res. 2023, 67.

746. 	 Shlisky, J.; Mandlik, R.; Askari, S.; Abrams, S.; Belizan, J.M.; Bourassa, M.W.; Cormick, 

G.; Driller-Colangelo, A.; Gomes, F.; Khadilkar, A.; et al. Calcium deficiency worldwide: 

prevalence of inadequate intakes and associated health outcomes. Ann. N. Y. Acad. Sci. 2022, 

1512, 10–28.

747. 	 Cormick, G.; Belizán, J.M. Calcium Intake and Health. Nutrients 2019, 11, 1606.

748. 	 Fausto, D.Y.; Martins, J.B.B.; Machado, A.C.; Saraiva, P.S.; Pelegrini, A.; Guimarães, A.C.A. 

What is the evidence for the effect of physical exercise on bone health in menopausal 

women? An umbrella systematic review. Climacteric 2023, 26, 550–559.

749. 	 Tai, V.; Leung, W.; Grey, A.; Reid, I.R.; Bolland, M.J. Calcium intake and bone mineral 

density: systematic review and meta-analysis. BMJ 2015, 351, h4183.



216

750. 	 Jakse, B.; Sekulic, D.; Jakse, B.; Cuk, I.; Sajber, D. Bone health among indoor female athletes 

and associated factors; a cross-sectional study. Res. Sport. Med. 2019, 28, 314–323.

751. 	 Lanou, A.J.; Berkow, S.E.; Barnard, N.D. Calcium, dairy products, and bone health in children 

and young adults: a reevaluation of the evidence. Pediatrics 2005, 115, 736–743.

752. 	 Cauley, J.A.; Giangregorio, L. Physical activity and skeletal health in adults. lancet. Diabetes 

Endocrinol. 2020, 8, 150–162.

753. 	 Balk, E.M.; Adam, G.P.; Langberg, V.N.; Earley, A.; Clark, P.; Ebeling, P.R.; Mithal, A.; 

Rizzoli, R.; Zerbini, C.A.F.; Pierroz, D.D.; et al. Global dietary calcium intake among adults: a 

systematic review. Osteoporos. Int. 2017, 28, 3315–3324.

754. 	 Strazzullo, P.; Leclercq, C. Sodium. Adv. Nutr. 2014, 5, 188–190.

755. 	 Jula, A. Sodium - a systematic review for Nordic Nutrition Recommendations 2023. Food 

Nutr. Res. 2024, 68, 10.29219/fnr.v68.10319.

756. 	 Cappuccio, F.P.; Campbell, N.R.C.; He, F.J.; Jacobson, M.F.; MacGregor, G.A.; Antman, E.; 

Appel, L.J.; Arcand, J.A.; Blanco-Metzler, A.; Cook, N.R.; et al. Sodium and Health: Old 

Myths and a Controversy Based on Denial. Curr. Nutr. Rep. 2022, 11, 172–184.

757. 	 Kwong, E.J.L.; Whiting, S.; Bunge, A.C.; Leven, Y.; Breda, J.; Rakovac, I.; Cappuccio, F.P.; 

Wickramasinghe, K. Population-level salt intake in the WHO European Region in 2022: a 

systematic review. Public Health Nutr. 2022, 26, s6–s19.

758. 	 Bhat, S.; Marklund, M.; Henry, M.E.; Appel, L.J.; Croft, K.D.; Neal, B.; Wu, J.H.Y. A Systematic 

Review of the Sources of Dietary Salt Around the World. Adv. Nutr. 2020, 11, 677–686.

759. 	 World Health Organization. WHO global report on sodium intake reduction. Available 

online: https://iris.who.int/bitstream/handle/10665/366393/9789240069985-eng.pdf (accessed 

on Sep 27, 2023).

760. 	 Afshin, A.; Sur, P.J.; Fay, K.A.; Cornaby, L.; Ferrara, G.; Salama, J.S.; Mullany, E.C.; Abate, 

K.H.; Abbafati, C.; Abebe, Z.; et al. Health effects of dietary risks in 195 countries, 1990–2017: 

a systematic analysis for the Global Burden of Disease Study 2017. Lancet 2019, 393, 1958–

1972.

761. 	 Aburto, N.J.; Ziolkovska, A.; Hooper, L.; Elliott, P.; Cappuccio, F.P.; Meerpohl, J.J. Effect of 

lower sodium intake on health: systematic review and meta-analyses. BMJ 2013, 346, f1326.

762. 	 National Institute of Public Health of Slovenia. Salt and health. Available online: https://nijz.

si/zivljenjski-slog/prehrana/sol-in-zdravje/ (accessed on Jul 15, 2025).

763. 	 Ribič, C.H.; Zakotnik, J.M.; Vertnik, L.; Vegnuti, M.; Cappuccio, F.P. Salt intake of the 

Slovene population assessed by 24 h urinary sodium excretion. Public Health Nutr. 2010, 13, 

1803–1809.



217

764. 	 Li, J.; Cao, D.; Huang, Y.; Chen, B.; Chen, Z.; Wang, R.; Dong, Q.; Wei, Q.; Liu, L. Zinc Intakes 

and Health Outcomes: An Umbrella Review. Front. Nutr. 2022, 9, 798078.

765. 	 Schlemmer, U.; Frølich, W.; Prieto, R.M.; Grases, F. Phytate in foods and significance for 

humans: Food sources, intake, processing, bioavailability, protective role and analysis. Mol. 

Nutr. Food Res. 2009, 53, S330–S375.

766. 	 Gautam, S.; Platel, K.; Srinivasan, K. Higher Bioaccessibility of iron and zinc from food 

grains in the presence of garlic and onion. J. Agric. Food Chem. 2010, 58, 8426–8429.

767. 	 Lönnerdal, B. Dietary factors influencing zinc absorption. J. Nutr. 2000, 130, 1378S–83S.

768. 	 Strand, T.A.; Mathisen, M. Zinc – a scoping review for Nordic Nutrition Recommendations 

2023. Food Nutr. Res. 2023, 67, 10368.

769. 	 Nicol, K.; Nugent, A.P.; Woodside, J. V.; Hart, K.H.; Bath, S.C. Iodine and plant-based diets: a 

narrative review and calculation of iodine content. Br. J. Nutr. 2023, 131, 265–275.

770. 	 Zimmermann, M.B.; Boelaert, K. Iodine deficiency and thyroid disorders. Lancet Diabetes 

Endocrinol. 2015, 3, 286–295.

771. 	 Gunnarsdóttir, I.; Brantsæter, A.L. Iodine: a scoping review for Nordic Nutrition 

Recommendations 2023. Food Nutr. Res. 2023, 67, 10369.

772. 	 Štimec, M.; Kobe, H.; Smole, K.; Kotnik, P.; Širca-Čampa, A.; Zupančič, M.; Battelino, T.; 

Kržišnik, C.; Fidler Mis, N. Adequate iodine intake of Slovenian adolescents is primarily 

attributed to excessive salt intake. Nutr. Res. 2009, 29, 888–896.

773. 	 Celermajer, D.S.; Neal, B. Excessive sodium intake and cardiovascular disease: a-salting our 

vessels. J. Am. Coll. Cardiol. 2013, 61, 344–345.

774. 	 Hunter, R.W.; Dhaun, N.; Bailey, M.A. The impact of excessive salt intake on human health. 

Nat. Rev. Nephrol. 2022, 18, 321–335.

775. 	 Agócs, R.; Sugár, D.; Szabó, A.J. Is too much salt harmful? Yes. Pediatr. Nephrol. 2020, 35, 

1777–1785.

776. 	 Meinhardt, A.K.; Müller, A.; Burcza, A.; Greiner, R. Influence of cooking on the iodine 

content in potatoes, pasta and rice using iodized salt. Food Chem. 2019, 301, 125293.

777. 	 Rana, R.; Raghuvanshi, R.S. Effect of different cooking methods on iodine losses. J. Food Sci. 

Technol. 2013, 50, 1212–1216.

778. 	 European Food Safety Authority. Summary of Tolerable Upper Intake Levels-version 4 

(Overview on Tolerable Upper Intake Levels as derived by the Scientific Committee on Food 

(SCF) and the EFSA Panel on Dietetic Products, Nutrition and Allergies (NDA). Available 

online: https://www.efsa.europa.eu/sites/default/files/assets/UL_Summary_tables.pdf (accessed 

on Mar 19, 2024).



218

779. 	 Biban, B.G.; Lichiardopol, C. Iodine Deficiency, Still a Global Problem? Curr. Heal. Sci. J. 

2017, 43, 103–111.

780. 	 Hatch-McChesney, A.; Lieberman, H.R. Iodine and Iodine Deficiency: A Comprehensive 

Review of a Re-Emerging Issue. Nutrients 2022, 14, 3474.

781. 	 Eveleigh, E.R.; Coneyworth, L.; Welham, S.J.M. Systematic review and meta-analysis of 

iodine nutrition in modern vegan and vegetarian diets. Br. J. Nutr. 2023, 130, 1580–1594.

782. 	 Simon, R.; Lossow, K.; Pellowski, D.; Kipp, K.; Achatz, M.; Klasen, N.; Schwerdtle, T.; 

Dawczynski, C.; Kipp, A.P. Improving the selenium supply of vegans and omnivores with 

Brazil nut butter compared to a dietary supplement in a randomized controlled trial. Eur. J. 

Nutr. 2025, 64, 74.

783. 	 Ferreira, R.L.U.; Sena-Evangelista, K.C.M.; de Azevedo, E.P.; Pinheiro, F.I.; Cobucci, 

R.N.; Pedrosa, L.F.C. Selenium in Human Health and Gut Microflora: Bioavailability of 

Selenocompounds and Relationship With Diseases. Front. Nutr. 2021, 8, 685317.

784. 	 Cardoso, B.R.; Duarte, G.B.S.; Reis, B.Z.; Cozzolino, S.M.F. Brazil nuts: Nutritional 

composition, health benefits and safety aspects. Food Res. Int. 2017, 100, 9–18.

785. 	 European Food Safety Authority Scientific Opinion on Dietary Reference Values for 

selenium. EFSA J. 2014, 12, 3846.

786. 	 Rayman, M.P. The importance of selenium to human health. Lancet 2000, 356, 233–241.

787. 	 Hu, W.; Zhao, C.; Hu, H.; Yin, S. Food Sources of Selenium and Its Relationship with Chronic 

Diseases. Nutrients 2021, 13, 1739.

788. 	 Alexander, J.; Olsen, A.K. Selenium - a scoping review for Nordic Nutrition 

Recommendations 2023. Food Nutr. Res. 2023, 67, 10.29219/fnr.v67.10320.

789. 	 Wang, P.; Chen, B.; Huang, Y.; Li, J.; Cao, D.; Chen, Z.; Li, J.; Ran, B.; Yang, J.; Wang, R.; et al. 

Selenium intake and multiple health-related outcomes: an umbrella review of meta-analyses. 

Front. Nutr. 2023, 10, 1263853.

790. 	 Stoffaneller, R.; Morse, N.L. A Review of Dietary Selenium Intake and Selenium Status in 

Europe and the Middle East. Nutrients 2015, 7, 1494.

791. 	 Yavarna, T.; Parida, K.; Bansal, M.; Kapur, S. A Novel Intervention Including Personalized 

Nutrition and Exercise Recommendations Lowers Haemoglobin A1c, Weight, Waist 

Circumference, and Medication Use in Diabetes and Obesity. Int. J. Dis. Reversal Prev. 2023, 

5, 10.

792. 	 Chaput, J.P.; Ferraro, Z.M.; Prud’Homme, D.; Sharma, A.M. Widespread misconceptions 

about obesity. Can. Fam. Physician 2014, 60, 973–975.



219

793. 	 vanDellen, M.R.; Isherwood, J.C.; Delose, J.E. How do people define moderation? Appetite 

2016, 101, 156–162.

794. 	 De Oliveira Otto, M.C.; Padhye, N.S.; Bertoni, A.G.; Jacobs, D.R.; Mozaffarian, D. Everything 

in moderation - Dietary diversity and quality, central obesity and risk of diabetes. PLoS One 

2015, 10, e0141341.

795. 	 Tremblett, M.; Poon, A.Y.X.; Aveyard, P.; Albury, C. What advice do general practitioners 

give to people living with obesity to lose weight? A qualitative content analysis of recorded 

interactions. Fam. Pract. 2023, 40, 789–795.

796. 	 Statistical Office of the Republic of Slovenia. GDP and Economic Growth. Available online: 

https://www.stat.si/statweb/en/Field/Index/1/29 (accessed on Sep 12, 2023).

797. 	 World Health Organization. Regional Office for Europe. Integrated, person-centred primary 

health care produces results: case study from Slovenia. Available online: https://apps.who.int/

iris/bitstream/handle/10665/336184/9789289055284-eng.pdf (accessed on Sep 12, 2023).

798. 	 Došenović Bonča, P.; Ternik, V.; Cepec, J.; Ponikvar, Ni. The Financial Burden Of Cancer: 

Estimates From Patients In Slovenia. In Proceedings of the Shaping Post-COVID World 

– Challenges for Economic Theory and Policy; Praščević, A., Jakšić, M., Arandarenko, M., 

Trifunović, D., Ješić, M., Eds.; University of Belgrade: Belgrade, 2023; pp. 239–259.

799. 	 Chung, M.; Van Buul, V.J.; Wilms, E.; Nellessen, N.; Brouns, F.J.P.H. Nutrition education in 

European medical schools: Results of an international survey. Eur. J. Clin. Nutr. 2014, 68, 

844–846.

800. 	 Dumic, A.; Miskulin, M.; Pavlovic, N.; Orkic, Z.; Bilic-Kirin, V.; Miskulin, I. The Nutrition 

Knowledge of Croatian General Practitioners. J. Clin. Med. 2018, 7, 178.

801. 	 Grammatikopoulou, M.G.; Katsouda, A.; Lekka, K.; Tsantekidis, K.; Bouras, E.; Kasapidou, 

E.; Poulia, K.A.; Chourdakis, M. Is continuing medical education sufficient? Assessing the 

clinical nutrition knowledge of medical doctors. Nutrition 2019, 57, 69–73.

802. 	 Hyska, J.; Mersini, E.; Mone, I.; Bushi, E.; Sadiku, E.; Hoti, K.; Bregu, A. Assessment of 

knowledge, attitudes and practices about public health nutrition among students of the 

University of Medicine in Tirana, Albania. South East. Eur. J. Public Heal. 2014, 1, 8.

803. 	 Devries, S.; Dalen, J.E.; Eisenberg, D.M.; Maizes, V.; Ornish, D.; Prasad, A.; Sierpina, V.; Weil, 

A.T.; Willett, W. A deficiency of nutrition education in medical training. Am. J. Med. 2014, 

127, 804–806.

804. 	 Crowley, J.; Ball, L.; Hiddink, G.J. Nutrition in medical education: a systematic review. Lancet 

Planet. Heal. 2019, 3, e379–e389.

805. 	 Devries, S.; Agatston, A.; Aggarwal, M.; Aspry, K.E.; Esselstyn, C.B.; Kris-Etherton, P.; Miller, 

M.; O’Keefe, J.H.; Ros, E.; Rzeszut, A.K.; et al. A Deficiency of Nutrition Education and 

Practice in Cardiology. Am. J. Med. 2017, 130, 1298–1305.



220

806. 	 Sanne, I.; Bjørke-Monsen, A.L. Lack of nutritional knowledge among Norwegian medical 

students concerning vegetarian diets. J. Public Health (Bangkok). 2020, 30, 495–501.

807. 	 Bettinelli, M.E.; Bezze, E.; Morasca, L.; Plevani, L.; Sorrentino, G.; Morniroli, D.; Giannì, 

M.L.; Mosca, F. Knowledge of Health Professionals Regarding Vegetarian Diets from 

Pregnancy to Adolescence: An Observational Study. Nutrients 2019, 11, 1149.

808. 	 Hamiel, U.; Landau, N.; Eshel Fuhrer, A.; Shalem, T.; Goldman, M. The Knowledge and 

Attitudes of Pediatricians in Israel Towards Vegetarianism. J. Pediatr. Gastroenterol. Nutr. 

2020, 71, 119–124.

809. 	 Ha, B. The Power of Plants: Is a Whole-Foods, Plant-Based Diet the Answer to Health, 

Health Care, and Physician Wellness? Perm. J. 2019, 23, 19–003.

810. 	 Meier, T.; Gräfe, K.; Senn, F.; Sur, P.; Stangl, G.I.; Dawczynski, C.; März, W.; Kleber, M.E.; 

Lorkowski, S. Cardiovascular mortality attributable to dietary risk factors in 51 countries in 

the WHO European Region from 1990 to 2016: a systematic analysis of the Global Burden of 

Disease Study. Eur. J. Epidemiol. 2019, 34, 37–55.

811. 	 Nestle, M.; Baron, R.B. Nutrition in medical education: From counting hours to measuring 

competence. JAMA Intern. Med. 2014, 174, 843–844.

812. 	 Barnard, N.D. Ignorance of Nutrition Is No Longer Defensible. JAMA Intern. Med. 2019, 179, 

1021–1022.

813. 	 Kaufman-Shriqui, V.; Salem, H.; Birk, R.; Boaz, M. Nutrition Knowledge Translation 

Performance in Health Professionals: Findings from the 2017 Unified Forces Preventive 

Nutrition Conference (UFPN). Nutrients 2019, 11, 390.

814. 	 Springmann, M.; Wiebe, K.; Mason-D’Croz, D.; Sulser, T.B.; Rayner, M.; Scarborough, P. 

Health and nutritional aspects of sustainable diet strategies and their association with 

environmental impacts: a global modelling analysis with country-level detail. Lancet Planet 

Health. 2018, 2, e451–e461.

815. 	 Raj, S.; Guest, N.S.; Landry, M.J.; Mangels, A.R.; Pawlak, R.; Rozga, M. Vegetarian Dietary 

Patterns for Adults: A Position of the Academy of Nutrition and Dietetics. J. Acad. Nutr. 

Diet. 2025, 125, 831-846.e2.

816. 	 Jakše, B.; Fras, Z.; Fidler Mis, N. Vegan Diets for Children: A Narrative Review of Position 

Papers Published by Relevant Associations. Nutrients 2023, 15, 4715.

817. 	 Andreas Storz, M.; Müller, A.; Niederreiter, L.; Zimmermann-Klemd, A.M.; Suarez-Alvarez, 

M.; Kowarschik, S.; Strittmatter, M.; Schlachter, E.; Pasluosta, C.; Huber, R.; et al. A cross-

sectional study of nutritional status in healthy, young, physically-active German omnivores, 

vegetarians and vegans reveals adequate vitamin B 12 status in supplemented vegans. Ann. 

Med. 2023, 55, 2269969.



221

818. 	 Katz, D.L.; Meller, S. Can We Say What Diet Is Best for Health? Annu. Rev. Public Health 

2014, 35, 83–103.

819. 	 Eat-Lancet Commision on Food, Planet, H. The Planetary Health Diet. Available online: 

https://eatforum.org/eat-lancet-commission/the-planetary-health-diet-and-you/ (accessed on 

Oct 1, 2023).

820. 	 Ducrot, P.; Méjean, C.; Aroumougame, V.; Ibanez, G.; Allès, B.; Kesse-Guyot, E.; Hercberg, S.; 

Péneau, S. Meal planning is associated with food variety, diet quality and body weight status 

in a large sample of French adults. Int. J. Behav. Nutr. Phys. Act. 2017, 14, 12.

821. 	 Eat-Lancet Commission. Healthy Diets From Sustainable Food Systems. Food Planet Health. 

Available online: https://eatforum.org/content/uploads/2019/07/EAT-Lancet_Commission_

Summary_Report.pdf (accessed on Feb 17, 2025).

822. 	 Hever, J. Plant-Based Diets: A Physician’s Guide. Perm. J. 2016, 20, 15–082.

823. 	 Wolfson, J.A.; Leung, C.W.; Richardson, C.R. More frequent cooking at home is associated 

with higher Healthy Eating Index-2015 score. Public Health Nutr. 2020, 23, 2384–2394.

824. 	 Mills, S.; Brown, H.; Wrieden, W.; White, M.; Adams, J. Frequency of eating home cooked 

meals and potential benefits for diet and health: cross-sectional analysis of a population-

based cohort study. Int. J. Behav. Nutr. Phys. Act. 2017, 14, 109.

825. 	 Chen, R.C.Y.; Lee, M.S.; Chang, Y.H.; Wahlqvist, M.L. Cooking frequency may enhance 

survival in Taiwanese elderly. Public Health Nutr. 2012, 15, 1142–1149.

826. 	 Laguzzi, F.; Institutet, K.; Sweden, K.I.; Khorshidian, N.; Navruz-Varlı, S.; Morta¸s, H.M. 

Acrylamide formation in air-fried versus deep and oven-fried potatoes. Front Nutr. 2024, 10, 

1297069.

827. 	 Coe, S.; Spiro, A. Cooking at home to retain nutritional quality and minimise nutrient losses: 

A focus on vegetables, potatoes and pulses. Nutr. Bull. 2022, 47, 538–562.

828. 	 Rouxbe. Rouxbe trains aspiring chefs. Available online: https://rouxbe.com/ (accessed on Oct 

18, 2021).

829. 	 World Cancer Research Fund. What is the healthiest way to cook? Available online: https://

www.wcrf-uk.org/our-blog/what-is-the-healthiest-cooking-method/ (accessed on Oct 4, 2023).

830. 	 Hu, F.B. Dietary pattern analysis: a new direction in nutritional epidemiology. Curr. Opin. 

Lipidol. 2002, 13, 3–9.

831. 	 Gardner, C.D.; Landry, M.J.; Perelman, D.; Petlura, C.; Durand, L.R.; Aronica, L.; 

Crimarco, A.; Cunanan, K.M.; Chang, A.; Dant, C.C.; et al. Effect of a ketogenic diet versus 

Mediterranean diet on glycated hemoglobin in individuals with prediabetes and type 2 

diabetes mellitus: The interventional Keto-Med randomized crossover trial. Am. J. Clin. Nutr. 

2022, 116, 640–652.



222

832. 	 Orta-Aleman, D.; Thorne-Lyman, A.L.; Neff, R.; Wolfson, J.; Caulfield, L.E. Reduced red and 

processed meat consumption is associated with lower diet costs in US households: a national 

analysis of protein substitutions. Public Health Nutr. 2024, 27, e205.

833. 	 Hareer, L.W.; Lau, Y.Y.; Mole, F.; Reidlinger, D.P.; O’Neill, H.M.; Mayr, H.L.; Greenwood, 

H.; Albarqouni, L. The effectiveness of the Mediterranean Diet for primary and secondary 

prevention of cardiovascular disease: An umbrella review. Nutr. Diet.  J. Dietitians Assoc. 

Aust. 2025, 82, 8–41.

834. 	 Sebastian, S.A.; Padda, I.; Johal, G. Long-term impact of mediterranean diet on 

cardiovascular disease prevention: A systematic review and meta-analysis of randomized 

controlled trials. Curr. Probl. Cardiol. 2024, 49, 102509.

835. 	 Fekete, M.; Varga, P.; Ungvari, Z.; Fekete, J.T.; Buda, A.; Szappanos, Á.; Lehoczki, A.; Mózes, 

N.; Grosso, G.; Godos, J.; et al. The role of the Mediterranean diet in reducing the risk of 

cognitive impairement, dementia, and Alzheimer’s disease: a meta-analysis. GeroScience 

2025, 10.1007/s11357-024-01488–3.

836. 	 Furbatto, M.; Lelli, D.; Antonelli Incalzi, R.; Pedone, C. Mediterranean Diet in Older Adults: 

Cardiovascular Outcomes and Mortality from Observational and Interventional Studies-A 

Systematic Review and Meta-Analysis. Nutrients 2024, 16, 3947.

837. 	 Maroto-Rodriguez, J.; Delgado-Velandia, M.; Ortolá, R.; Perez-Cornago, A.; Kales, S.N.; 

Rodríguez-Artalejo, F.; Sotos-Prieto, M. Association of a Mediterranean Lifestyle With All-

Cause and Cause-Specific Mortality: A Prospective Study from the UK Biobank. Mayo Clin. 

Proc. 2023, 99, 551–563.

838. 	 Sofi, F.; Dinu, M.; Pagliai, G.; Cesari, F.; Gori, A.M.; Sereni, A.; Becatti, M.; Fiorillo, C.; 

Marcucci, R.; Casini, A. Low-calorie vegetarian versus mediterranean diets for reducing body 

weight and improving cardiovascular risk profile. Circulation 2018, 137, 1103–1113.

839. 	 Sala-Vila, A.; Romero-Mamani, E.S.; Gilabert, R.; Núñez, I.; De La Torre, R.; Corella, D.; 

Ruiz-Gutiérrez, V.; López-Sabater, M.C.; Pintó, X.; Rekondo, J.; et al. Changes in ultrasound-

assessed carotid intima-media thickness and plaque with a Mediterranean diet: a substudy of 

the PREDIMED trial. Arterioscler. Thromb. Vasc. Biol. 2014, 34, 439–445.

840. 	 Jenkins, D.J.A.A.; Jones, P.J.H.H.; Abdullah, M.M.H.H.; Lamarche, B.; Faulkner, D.; Patel, D.; 

Sahye-Pudaruth, S.; Paquette, M.; Bashyam, B.; Pichika, S.C.; et al. Low-carbohydrate vegan 

diets in diabetes for weight loss and sustainability: a randomized controlled trial. Am. J. Clin. 

Nutr. 2022, 116, 1240–1250.

841. 	 Kaplan, A.; Zelicha, H.; Yaskolka Meir, A.; Rinott, E.; Tsaban, G.; Levakov, G.; Prager, O.; 

Salti, M.; Yovell, Y.; Ofer, J.; et al. The effect of a high-polyphenol Mediterranean diet (Green-

MED) combined with physical activity on age-related brain atrophy: the Dietary Intervention 

Randomized Controlled Trial Polyphenols Unprocessed Study (DIRECT PLUS). Am. J. Clin. 

Nutr. 2022, 115, 1270–1281.



223

842. 	 Dovč, A.; Mlinšek, G.; Arnol, M.; Oblak, M.; Jakše, B.; Pajek, J. Nutrition intervention for 

managing dyslipidemia in kidney transplant recipients: preliminary results of a clinical trial. 

In: Proceedings of the Book of Abstracts : 7th Slovenian Congress of Nephrology: 11th to 

14th March 2021; 2021: Škoberne A, ed. Slovensko zdravniško društvo – Slovensko nefrološko 

društvo: Ljubljana, 2021. pp. 141. 

843. 	 Filippin, D.; Sarni, A.R.; Rizzo, G.; Baroni, L. Environmental Impact of Two Plant-Based, 

Isocaloric and Isoproteic Diets: The Vegan Diet vs. the Mediterranean Diet. Int. J. Environ. 

Res. Public Health 2023, 20, 3797.

844. 	 Mishra, A.; Fanti, M.; Ge, X.; Vaughn, D.; Brandhorst, S.; Wei, M.; Hong, K.M.; Pellegrini, M.; 

Pijl, H.; Houston, M.C.; et al. Fasting mimicking diet cycles versus a Mediterranean diet and 

cardiometabolic risk in overweight and obese hypertensive subjects: a randomized clinical 

trial. npj Metab. Heal. Dis. 2023, 1, 1–10.

845. 	 Sacks, F.M.; Kass, E.H. Low blood pressure in vegetarians: effects of specific foods and 

nutrients. Am. J. Clin. Nutr. 1988, 48, 795–800.

846. 	 Appel, L.J.; Moore, T.J.; Obarzanek, E.; Vollmer, W.M.; Svetkey, L.P.; Sacks, F.M.; Bray, G.A.; 

Vogt, T.M.; Cutler, J.A.; Windhauser, M.M.; et al. A clinical trial of the effects of dietary 

patterns on blood pressure. DASH Collaborative Research Group. N. Engl. J. Med. 1997, 336, 

1117–1124.

847. 	 Juraschek, S.P.; Miller, E.R.; Weaver, C.M.; Appel, L.J. Effects of Sodium Reduction and the 

DASH Diet in Relation to Baseline Blood Pressure. J. Am. Coll. Cardiol. 2017, 70, 2841–2848.

848. 	 Campos, C.L.; Wood, A.; Burke, G.L.; Bahrami, H.; Bertoni, A.G. Dietary Approaches to Stop 

Hypertension Diet Concordance and Incident Heart Failure: The Multi-Ethnic Study of 

Atherosclerosis. Am. J. Prev. Med. 2019, 56, 819–826.

849. 	 Zare, P.; Bideshki, M.V.; Sohrabi, Z.; Behzadi, M.; Sartang, M.M. Effect of Dietary Approaches 

to Stop Hypertension (DASH) diet on lipid profile in individuals with overweight/ obesity: 

A GRADE-assessed systematic review and meta-analysis of clinical trials. Nutr. Metab. 

Cardiovasc. Dis. 2025, 0, 104057.

850. 	 Filippou, C.; Thomopoulos, C.; Konstantinidis, D.; Siafi, E.; Tatakis, F.; Manta, E.; Drogkaris, 

S.; Polyzos, D.; Kyriazopoulos, K.; Grigoriou, K.; et al. DASH vs. Mediterranean diet on a salt 

restriction background in adults with high normal blood pressure or grade 1 hypertension: A 

randomized controlled trial. Clin. Nutr. 2023, 42, 1807–1816.

851. 	 Campbell, T.M.; Campbell, E.K.; Attia, J.; Ventura, K.; Mathews, T.; Chhabra, K.H.; 

Blanchard, L.M.; Wixom, N.; Faniyan, T.S.; Peterson, D.R.; et al. The acute effects of a DASH 

diet and whole food, plant-based diet on insulin requirements and related cardiometabolic 

markers in individuals with insulin-treated type 2 diabetes. Diabetes Res. Clin. Pract. 2023, 

202, 110814.



224

852. 	 Chen, Z.; Ahmed, M.; Ha, V.; Jefferson, K.; Malik, V.; Ribeiro, P.A.B.; Zuchinali, P.; Drouin-

Chartier, J.P. Dairy Product Consumption and Cardiovascular Health: A Systematic Review 

and Meta-analysis of Prospective Cohort Studies. Adv. Nutr. 2022, 13, 439–454.

853. 	 Heidari, Z.; Rashidi Pour Fard, N.; Clark, C.C.T.; Haghighatdoost, F. Dairy products 

consumption and the risk of hypertension in adults: An updated systematic review and dose–

response meta-analysis of prospective cohort studies. Nutr. Metab. Cardiovasc. Dis. 2021, 31, 

1962–1975.

854. 	 Biscotti, P.; Del Bo’, C.; Carvalho, C.; Torres, D.; Reboul, E.; Pellegrini, B.; Vinelli, V.; Polito, 

A.; Censi, L.; Porrini, M.; et al. Can the Substitution of Milk with Plant-Based Drinks Affect 

Health-Related Markers? A Systematic Review of Human Intervention Studies in Adults. 

Nutrients 2023, 15, 2603.

855. 	 Kahleova, H.; Petersen, K.F.; Shulman, G.I.; Alwarith, J.; Rembert, E.; Tura, A.; Hill, M.; 

Holubkov, R.; Barnard, N.D. Effect of a Low-Fat Vegan Diet on Body Weight, Insulin 

Sensitivity, Postprandial Metabolism, and Intramyocellular and Hepatocellular Lipid Levels 

in Overweight Adults. JAMA Netw. Open 2020, 3, e2025454.

856. 	 Barnard, N.D.; Levin, S.; Crosby, L.; Flores, R.; Holubkov, R.; Kahleova, H. A Randomized, 

Crossover Trial of a Nutritional Intervention for Rheumatoid Arthritis. Am. J. Lifestyle Med. 

2022, 19, 266–275.

857. 	 Dinu, M.; Abbate, R.; Gensini, G.F.; Casini, A.; Sofi, F. Vegetarian, vegan diets and multiple 

health outcomes: A systematic review with meta-analysis of observational studies. Crit. Rev. 

Food Sci. Nutr. 2017, 57, 3640–3649.

858. 	 Campbell, T.M.; Campbell, E.K.; Culakova, E.; Blanchard, L.M.; Wixom, N.; Guido, 

J.J.; Fetten, J.; Huston, A.; Shayne, M.; Janelsins, M.C.; et al. A whole-food, plant-based 

randomized controlled trial in metastatic breast cancer: weight, cardiometabolic, and 

hormonal outcomes. Breast Cancer Res. Treat. 2024, 205, 257–266.

859. 	 Kahleova, H.; Znayenko-Miller, T.; Smith, K.; Khambatta, C.; Barbaro, R.; Sutton, M.; Holtz, 

D.N.; Sklar, M.; Pineda, D.; Holubkov, R.; et al. Effect of a Dietary Intervention on Insulin 

Requirements and Glycemic Control in Type 1 Diabetes: A 12-Week Randomized Clinical 

Trial. Clin. Diabetes 2024, cd230086.

860. 	 Landry, M.J.; Ward, C.P.; Cunanan, K.M.; Durand, L.R.; Perelman, D.; Robinson, J.L.; 

Hennings, T.; Koh, L.; Dant, C.; Zeitlin, A.; et al. Cardiometabolic Effects of Omnivorous 

vs Vegan Diets in Identical Twins: A Randomized Clinical Trial. JAMA Netw. open 2023, 6, 

E2344457.

861. 	 Wang, T.; Masedunskas, A.; Willett, W.C.; Fontana, L. Vegetarian and vegan diets: benefits 

and drawbacks. Eur. Heart J. 2023, 44, 3423–3439.



225

862. 	 Wright, N.; Wilson, L.; Smith, M.; Duncan, B.; McHugh, P. The BROAD study: A randomised 

controlled trial using a whole food plant-based diet in the community for obesity, ischaemic 

heart disease or diabetes. Nutr. Diabetes 2017, 7, e256.

863. 	 Esselstyn, C.B.; Gendy, G.; Doyle, J.; Golubic, M.; Roizen, M.F. A way to reverse CAD? J. Fam. 

Pract. 2014, 63, 356–364.

864. 	 Barnard, N.D.; Kahleova, H.; Holtz, D.N.; del Aguila, F.; Neola, M.; Crosby, L.M.; Holubkov, 

R. The Women’s Study for the Alleviation of Vasomotor Symptoms (WAVS): a randomized, 

controlled trial of a plant-based diet and whole soybeans for postmenopausal women. 

Menopause 2021, 28, 1150–1156.

865. 	 Barnard, N.D.; Cohen, J.; Jenkins, D.J.A.; Turner-McGrievy, G.; Gloede, L.; Green, A.; 

Ferdowsian, H. A low-fat vegan diet and a conventional diabetes diet in the treatment of 

type 2 diabetes: a randomized, controlled, 74-wk clinical trial. Am. J. Clin. Nutr. 2009, 89, 

1588S–1596S.

866. 	 Ornish, D.; Weidner, G.; Fair, W.R.; Marlin, R.; Pettengill, E.B.; Raisin, C.J.; Dunn-Emke, S.; 

Crutchfield, L.; Jacobs, F.N.; Barnard, R.J.; et al. Intensive lifestyle changes may affect the 

progression of prostate cancer. J. Urol. 2005, 174, 1065–1070.

867. 	 Ornish, D.; Scherwitz, L.W.; Billings, J.H.; Brown, S.E.; Gould, K.L.; Merritt, T.A.; Sparler, S.; 

Armstrong, W.T.; Ports, T.A.; Kirkeeide, R.L.; et al. Intensive lifestyle changes for reversal of 

coronary heart disease. JAMA 1998, 280, 2001–2007.

868. 	 Luque-Martínez, A.; Ávila-Jiménez, Á.F.; Reinoso-Espín, Á.; Araújo-Jiménez, M.Á.; Martos-

Salcedo, C.R.; González-Domenech, P.; Jiménez-Fernández, S.; Martínez-Ruiz, V.; Cano-

Ibáñez, N.; Rivera-Izquierdo, M. Meat Consumption and Depression: An Updated Systematic 

Review and Meta-Analysis. Nutrients 2025, 17, 811.

869. 	 Scarborough, P.; Clark, M.; Cobiac, L.; Papier, K.; Knuppel, A.; Lynch, J.; Harrington, R.; 

Key, T.; Springmann, M. Vegans, vegetarians, fish-eaters and meat-eaters in the UK show 

discrepant environmental impacts. Nat. Food 2023 47 2023, 4, 565–574.

870. 	 Tran, E.; Dale, H.F.; Jensen, C.; Lied, G.A. Effects of Plant-Based Diets on Weight Status: A 

Systematic Review. Diabetes, Metab. Syndr. Obes. Targets Ther. 2020, 13, 3433–3448.

871. 	 Turner-McGrievy, G.M.; Barnard, N.D.; Scialli, A.R. A two-year randomized weight loss trial 

comparing a vegan diet to a more moderate low-fat diet. Obesity 2007, 15, 2276–2281.

872. 	 Barnard, N.D.; Levin, S.M.; Yokoyama, Y. A Systematic Review and Meta-Analysis of Changes 

in Body Weight in Clinical Trials of Vegetarian Diets. J. Acad. Nutr. Diet. 2015, 115, 954–969.

873. 	 Hernández-Lougedo, J.; Maté-Muñoz, J.L.; García-Fernández, P.; Úbeda-D’Ocasar, E.; 

Hervás-Pérez, J.P.; Pedauyé-Rueda, B. The Relationship between Vegetarian Diet and Sports 

Performance: A Systematic Review. Nutrients 2023, 15, 4703.



226

874. 	 West, S.; Monteyne, A.J.; van der Heijden, I.; Stephens, F.B.; Wall, B.T. Nutritional 

Considerations for the Vegan Athlete. Adv. Nutr. 2023, 14, 774–795.

875. 	 Baroni, L.; Hernández-Lougedo, J.; Luis Maté-Muñoz, J.; García-Fernández, P.; Úbeda-

D’ocasar, E.; Pablo Hervás-Pérez, J.; Pedauyé-Rueda, B. The Relationship between Vegetarian 

Diet and Sports Performance: A Systematic Review. Nutrients 2023, 15, 4703.

876. 	 Choi, Y.J.; Jeon, S.M.; Shin, S. Impact of a Ketogenic Diet on Metabolic Parameters in 

Patients with Obesity or Overweight and with or without Type 2 Diabetes: A Meta-Analysis 

of Randomized Controlled Trials. Nutrients 2020, 12, 2005.

877. 	 Choy, K.Y.C.; Louie, J.C.Y. The effects of the ketogenic diet for the management of type 2 

diabetes mellitus: A systematic review and meta-analysis of recent studies. Diabetes Metab. 

Syndr. Clin. Res. Rev. 2023, 17, 102905.

878. 	 Coppola, G.; Natale, F.; Torino, A.; Capasso, R.; D’aniello, A.; Pironti, E.; Santoro, E.; Calabrò, 

R.; Verrotti, A. The impact of the ketogenic diet on arterial morphology and endothelial 

function in children and young adults with epilepsy: A case-control study. Seizure Eur. J. 

Epilepsy 2014, 23, 260–265.

879. 	 Jing, T.; Zhang, S.; Bai, M.; Chen, Z.; Gao, S.; Li, S.; Zhang, J. Effect of Dietary Approaches 

on Glycemic Control in Patients with Type 2 Diabetes: A Systematic Review with Network 

Meta-Analysis of Randomized Trials. Nutrients. 2023, 15, 3156.

880. 	 Mutarelli, A.; Nogueira, A.; Felix, N.; Godoi, A.; Dagostin, C.S.; Castro, L.H.M.; Mota Telles, 

J.P. Modified Atkins diet for drug-resistant epilepsy: A systematic review and meta-analysis 

of randomized controlled trials. Seizure 2023, 112, 77–83.

881. 	 Zhang, J.; Ma, J.; Chang, X.; Wu, P.; Li, S.; Wu, Y. Efficacy of ketogenic diet in CDKL5-related 

epilepsy: a single arm meta-analysis. Orphanet J. Rare Dis. 2022, 17, 385.

882. 	 Patikorn, C.; Saidoung, P.; Pham, T.; Phisalprapa, P.; Lee, Y.Y.; Varady, K.A.; Veettil, S.K.; 

Chaiyakunapruk, N. Effects of ketogenic diet on health outcomes: an umbrella review of 

meta-analyses of randomized clinical trials. BMC Med. 2023, 21, 196.

883. 	 Schick, A.; Boring, J.; Courville, A.; Gallagher, I.; Guo, J.; Howard, R.; Milley, L.; Raisinger, K.; 

Rozga, I.; Stagliano, M.; et al. Effects of Ad Libitum Low Carbohydrate Versus Low Fat Diets 

on Body Weight and Fat Mass. Curr. Dev. Nutr. 2020, 4, 658–658.

884. 	 Zhao, Y.; Li, Y.; Wang, W.; Song, Z.; Zhuang, Z.; Li, D.; Qi, L.; Huang, T. Low-carbohydrate 

diets, low-fat diets, and mortality in middle-aged and older people: A prospective cohort 

study. J. Intern. Med. 2023, 294, 203–215.

885. 	 Retterstøl, K.; Svendsen, M.; Narverud, I.; Holven, K.B. Effect of low carbohydrate high fat 

diet on LDL cholesterol and gene expression in normal-weight, young adults: A randomized 

controlled study. Atherosclerosis 2018, 279, 52–61.



227

886. 	 Link, V.M.; Subramanian, P.; Cheung, F.; Han, K.L.; Stacy, A.; Chi, L.; Sellers, B.A.; Koroleva, 

G.; Courville, A.B.; Mistry, S.; et al. Differential peripheral immune signatures elicited by 

vegan versus ketogenic diets in humans. Nat. Med. 2024, 10.1038/s41591-023-02761–2.

887. 	 Joshi, S.; Ostfeld, R.J.; McMacken, M. The Ketogenic Diet for Obesity and Diabetes – 

Enthusiasm Outpaces Evidence. JAMA Intern. Med. 2019, 179, 1163–1164.

888. 	 Calton, J.B. Prevalence of micronutrient deficiency in popular diet plans. J. Int. Soc. Sports 

Nutr. 2010, 7, 24.

889. 	 Lowe, D.A.; Wu, N.; Rohdin-Bibby, L.; Moore, A.H.; Kelly, N.; Liu, Y.E.; Philip, E.; 

Vittinghoff, E.; Heymsfield, S.B.; Olgin, J.E.; et al. Effects of Time-Restricted Eating on 

Weight Loss and Other Metabolic Parameters in Women and Men With Overweight and 

Obesity: The TREAT Randomized Clinical Trial. JAMA Intern. Med. 2020, 180, 1491–1499.

890. 	 Noto, H.; Goto, A.; Tsujimoto, T.; Noda, M. Low-Carbohydrate Diets and All-Cause 

Mortality: A Systematic Review and Meta-Analysis of Observational Studies. PLoS One 2013, 

8, e55030.

891. 	 Kephart, W.C.; Pledge, C.D.; Roberson, P.A.; Mumford, P.W.; Romero, M.A.; Mobley, C.B.; 

Martin, J.S.; Young, K.C.; Lowery, R.P.; Wilson, J.M.; et al. The Three-Month Effects of 

a Ketogenic Diet on Body Composition, Blood Parameters, and Performance Metrics in 

CrossFit Trainees: A Pilot Study. Sports 2018, 6, 1.

892. 	 Athinarayanan, S.J.; Hallberg, S.J.; McKenzie, A.L.; Lechner, K.; King, S.; McCarter, J.P.; 

Volek, J.S.; Phinney, S.D.; Krauss, R.M. Impact of a 2-year trial of nutritional ketosis on 

indices of cardiovascular disease risk in patients with type 2 diabetes. Cardiovasc. Diabetol. 

2020, 19, 208.

893. 	 Ghorbani, Z.; Kazemi, A.; Shoaibinobarian, N.; Taylor, K.; Noormohammadi, M. Overall, 

plant-based, or animal-based low carbohydrate diets and all-cause and cause-specific 

mortality: A systematic review and dose-response meta-analysis of prospective cohort 

studies. Ageing Res. Rev. 2023, 90, 101997.

894. 	 Jenkins, D.J.A.; Wong, J.M.W.; Kendall, C.W.C.; Esfahani, A.; Ng, V.W.Y.; Leong, T.C.K.; 

Faulkner, D.A.; Vidgen, E.; Greaves, K.A.; Paul, G.; Singer, W. The effect of a plant-based 

low-carbohydrate (“Eco-Atkins”) diet on body weight and blood lipid concentrations in 

hyperlipidemic subjects. Arch. Intern. Med. 2009, 169, 1046–1054.

895. 	 Gao, J.W.; Hao, Q.Y.; Zhang, H.F.; Li, X.Z.; Yuan, Z.M.; Guo, Y.; Wang, J.F.; Zhang, S.L.; Liu, 

P.M. Low-Carbohydrate Diet Score and Coronary Artery Calcium Progression: Results From 

the CARDIA Study. Arterioscler. Thromb. Vasc. Biol. 2021, 41, 491–500.

896. 	 Fung, T.T.; Van Dam, R.M.; Hankinson, S.E.; Stampfer, M.; Willett, W.C.; Hu, F.B. Low-

carbohydrate diets and all-cause and cause-specific mortality: Two cohort Studies. Ann. 

Intern. Med. 2010, 153, 289–298.



228

897. 	 Vargas, S.; Romance, R.; Petro, J.L.; Bonilla, D.A.; Galancho, I.; Espinar, S.; Kreider, R.B.; 

Benítez-Porres, J. Efficacy of ketogenic diet on body composition during resistance training 

in trained men: a randomized controlled trial. J. Int. Soc. Sports Nutr. 2018, 15, 31.

898. 	 Heikura, I.A.; Burke, L.M.; Hawley, J.A.; Ross, M.L.; Garvican-Lewis, L.; Sharma, A.P.; 

McKay, A.K.A.; Leckey, J.J.; Welvaert, M.; McCall, L.; et al. A Short-Term Ketogenic Diet 

Impairs Markers of Bone Health in Response to Exercise. Front. Endocrinol. (Lausanne). 

2020, 10, 880.

899. 	 McKay, A.K.A.; Ross, M.L.R.; Tee, N.; Sharma, A.P.; Leckey, J.J.; Burke, L.M. Adherence to 

a Ketogenic Low-Carbohydrate, High-Fat Diet Is Associated With Diminished Training 

Quality in Elite Racewalkers. Int. J. Sports Physiol. Perform. 2023, 18, 686–694.

900. 	 Gallagher, I.; Boring, J.; Courville, A.; Guo, J.; Howard, R.; Milley, L.; Raisinger, K.; Rozga, 

I.; Schick, A.; Stagliano, M.; et al. Ad Libitum Energy Intake Differences Between a Plant-

Based, Low-Fat and an Animal-Based, Low-Carbohydrate Diet: An Inpatient Randomized 

Crossover Study. Curr. Dev. Nutr. 2020, 4, 626.

901. 	 D’Adamo, P. Eat Right For Your Type Book. Available online: https://www.4yourtype.com/eat-

right-for-your-type-book/ (accessed on Dec 7, 2023).

902. 	 Wang, J.; García-Bailo, B.; Nielsen, D.E.; El-Sohemy, A. ABO genotype, “blood-type” diet and 

cardiometabolic risk factors. PLoS One 2014, 9, e84749.

903. 	 Wang, J.; Jamnik, J.; García-Bailo, B.; Nielsen, D.E.; Jenkins, D.J.A.; El-Sohemy, A. ABO 

Genotype Does Not Modify the Association between the “Blood-Type” Diet and Biomarkers 

of Cardiometabolic Disease in Overweight Adults. J. Nutr. 2018, 148, 518–525.

904. 	 Lairon, D. Nutritional quality and safety of organic food. A review. Agron. Sustain. Dev. 2010, 

30, 33–41.

905. 	 Hercberg, S.; Castetbon, K.; Czernichow, S.; Malon, A.; Mejean, C.; Kesse, E.; Touvier, M.; 

Galan, P. The Nutrinet-Santé Study: a web-based prospective study on the relationship 

between nutrition and health and determinants of dietary patterns and nutritional status. 

BMC Public Health 2010, 10, 242.

906. 	 Baudry, J.; Méjean, C.; Allès, B.; Péneau, S.; Touvier, M.; Hercberg, S.; Lairon, D.; Galan, 

P.; Kesse-Guyot, E. Contribution of Organic Food to the Diet in a Large Sample of French 

Adults (the NutriNet-Santé Cohort Study). Nutrients 2015, 7, 8615–8632.

907. 	 Brantsæter, A.L.; Ydersbond, T.A.; Hoppin, J.A.; Haugen, M.; Meltzer, H.M. Organic Food in 

the Diet: Exposure and Health Implications. Annu. Rev. Public Health 2017, 38, 295–313.

908. 	 Hurtado-Barroso, S.; Tresserra-Rimbau, A.; Vallverdú-Queralt, A.; Lamuela-Raventós, R.M. 

Organic food and the impact on human health. Crit. Rev. Food Sci. Nutr. 2019, 59, 704–714.

909. 	 Rahman, A.; Baharlouei, P.; Koh, E.H.Y.; Pirvu, D.G.; Rehmani, R.; Arcos, M.; Puri, S. A 



229

Comprehensive Analysis of Organic Food: Evaluating Nutritional Value and Impact on 

Human Health. Foods 2024, 13, 208.

910. 	 Barański, M.; Średnicka-Tober, D.; Volakakis, N.; Seal, C.; Sanderson, R.; Stewart, G.B.; 

Benbrook, C.; Biavati, B.; Markellou, E.; Giotis, C.; et al. Higher antioxidant and lower 

cadmium concentrations and lower incidence of pesticide residues in organically grown 

crops: a systematic literature review and meta-analyses. Br. J. Nutr. 2014, 112, 794–811.

911. 	 Mie, A.; Andersen, H.R.; Gunnarsson, S.; Kahl, J.; Kesse-Guyot, E.; Rembiałkowska, 

E.; Quaglio, G.; Grandjean, P. Human health implications of organic food and organic 

agriculture: a comprehensive review. Environ. Health 2017, 16, 111.

912. 	 Bavec, M.; Bavec, F.; Bavec, A.; Robačer, M. Healthy Facts of Organic Food. Biomed. J. Sci. 

Tech. Res. 2019, 20, 14802–14805.

913. 	 Hunter, D.; Foster, M.; Mcarthur, J.O.; Ojha, R.; Petocz, P.; Samman, S. Evaluation of the 

micronutrient composition of plant foods produced by organic and conventional agricultural 

methods. Crit. Rev. Food Sci. Nutr. 2011, 51, 571–582.

914. 	 Kazimierczak, R.; Średnicka-Tober, D.; Barański, M.; Hallmann, E.; Góralska-Walczak, R.; 

Kopczyńska, K.; Rembiałkowska, E.; Górski, J.; Leifert, C.; Rempelos, L.; et al. The effect of 

different fertilization regimes on yield, selected nutrients, and bioactive compounds profiles 

of onion. Agronomy 2021, 11, 883.

915. 	 Reche, J.; Hernández, F.; Almansa, M.S.; Carbonell-Barrachina, A.; Legua, P.; Amorós, A. 

Environmental and Health Effects of Pesticide Residues. In Sustainable Agriculture Reviews 

48: pesticide occurrence, analysis and reediation. Academic Press: Cambridge 2021; Volume 

2. pp. 311–336.

916. 	 Munné-Bosch, S.; Bermejo, N.F. Fruit quality in organic and conventional farming: 

advantages and limitations. Trends Plant Sci. 2024, S1360-1385(24)00028–1.

917. 	 Jakopic, J.; Slatnar, A.; Mikulic-Petkovsek, M.; Veberic, R.; Stampar, F.; Bavec, F.; Bavec, M. 

Effect of different production systems on chemical profiles of dwarf French bean (Phaseolus 

vulgaris L. cv. Top Crop) pods. J. Agric. Food Chem. 2013, 61, 2392–2399.

918. 	 Fraga, C.G.; Croft, K.D.; Kennedy, D.O.; Tomás-Barberán, F.A. The effects of polyphenols and 

other bioactives on human health. Food Funct. 2019, 10, 514–528.

919. 	 European Food Safety Authority Monitoring data on pesticide residues in food: results on 

organic versus conventionally produced food. EFSA Support. Publ. 2018, 15, 1397E.

920. 	 Cabrera, L.C.; Piazza, G. Di; Dujardin, B.; Medina, P.; Bocca, V.; Corsini, E.; Fasanelli, E.; 

Rub´, R.; Fuertes, R.; Greco, L.; et al. The 2021 European Union report on pesticide residues 

in food. EFSA J. 2023, 21, e07939.

921. 	 Kaushik, G.; Satya, S.; Naik, S.N. Food processing a tool to pesticide residue dissipation – A 

review. Food Res. Int. 2009, 42, 26–40.



230

922. 	 Fagan, J.; Bohlen, L.; Patton, S.; Klein, K. Organic diet intervention significantly reduces 

urinary glyphosate levels in U.S. children and adults. Environ. Res. 2020, 189, 109898.

923. 	 International Agency for Research on Cancer. IARC Publications Website - Some 

Organophosphate Insecticides and Herbicides. Available online: https://publications.iarc.

fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-

Hazards-To-Humans/Some-Organophosphate-Insecticides-And-Herbicides-2017 (accessed 

on Apr 21, 2024).

924. 	 Średnicka-Tober, D.; Barański, M.; Seal, C.; Sanderson, R.; Benbrook, C.; Steinshamn, 

H.; Gromadzka-Ostrowska, J.; Rembiałkowska, E.; Skwarło-Sońta, K.; Eyre, M.; et al. 

Composition differences between organic and conventional meat: a systematic literature 

review and meta-analysis. Br. J. Nutr. 2016, 115, 994–1011.

925. 	 Kumar, N.; Kumar Pathera, A.; Saini, P. Harmful effects of pesticides on human health. Ann. 

Agri Bio Res. 2012, 17, 165–168.

926. 	 McKinlay, R.; Plant, J.A.; Bell, J.N.B.; Voulvoulis, N. Endocrine disrupting pesticides: 

implications for risk assessment. Environ. Int. 2008, 34, 168–183.

927. 	 Mnif, W.; Hassine, A.I.H.; Bouaziz, A.; Bartegi, A.; Thomas, O.; Roig, B. Effect of Endocrine 

Disruptor Pesticides: A Review. Int. J. Environ. Res. Public Health 2011, 8, 2265.

928. 	 Wang, X.; Gao, M.; Tan, Y.; Li, Q.; Chen, J.; Lan, C.; Jiangtulu, B.; Wang, B.; Shen, G.; Yu, 

Y.; et al. Associations of Dietary Exposure to Organochlorine Pesticides from Plant-Origin 

Foods with Lipid Metabolism and Inflammation in Women: A Multiple Follow-up Study in 

North China. Bull. Environ. Contam. Toxicol. 2021, 107, 289–295.

929. 	 Cheng, Q.; Liu, Q.Q.; Li, K.; Chang, C.H.; Lu, C.A. Assessing Dietary Pesticide Intake and 

Potential Health Effects: The Application of Global Metabolomics Analysis. J. Agric. Food 

Chem. 2022, 70, 4086–4091.

930. 	 Schinasi, L.; Leon, M.E. Non-Hodgkin lymphoma and occupational exposure to agricultural 

pesticide chemical groups and active ingredients: a systematic review and meta-analysis. Int. 

J. Environ. Res. Public Health 2014, 11, 4449–4527.

931. 	 Gomes, A.L.; Petrus, R.R.; de Sousa, R.L.M.; Fernandes, A.M. Aflatoxins and fumonisins in 

conventional and organic corn: a comprehensive review. Food Addit. Contam. Part A 2024, 

41, 575–586.

932. 	 Wang, J.; Sufar, E.K.; Bernhoft, A.; Seal, C.; Rempelos, L.; Hasanaliyeva, G.; Zhao, B.; Iversen, 

P.O.; Baranski, M.; Volakakis, N.; et al. Mycotoxin contamination in organic and conventional 

cereal grain and products: A systematic literature review and meta-analysis. Compr. Rev. 

food Sci. food Saf. 2024, 23, e13363.



231

933. 	 Moazeni, M.; Heidari, Z.; Golipour, S.; Ghaisari, L.; Sillanpää, M.; Ebrahimi, A. Dietary intake 

and health risk assessment of nitrate, nitrite, and nitrosamines: a Bayesian analysis and 

Monte Carlo simulation. Environ. Sci. Pollut. Res. Int. 2020, 27, 45568–45580.

934. 	 Średnicka-Tober, D.; Barański, M.; Seal, C.J.; Sanderson, R.; Benbrook, C.; Steinshamn, H.; 

Gromadzka-Ostrowska, J.; Rembiałkowska, E.; Skwarło-Sońta, K.; Eyre, M.; et al. Higher 

PUFA and n-3 PUFA, conjugated linoleic acid, α-tocopherol and iron, but lower iodine 

and selenium concentrations in organic milk: a systematic literature review and meta- and 

redundancy analyses. Br. J. Nutr. 2016, 115, 1043–1060.

935. 	 Chung, I.M.; Kim, J.K.; Lee, K.J.; Son, N.Y.; An, M.J.; Lee, J.H.; An, Y.J.; Kim, S.H. 

Discrimination of organic milk by stable isotope ratio, vitamin E, and fatty acid profiling 

combined with multivariate analysis: A case study of monthly and seasonal variation in Korea 

for 2016-2017. Food Chem. 2018, 261, 112–123.

936. 	 Low, C.X.; Tan, L.T.H.; Mutalib, N.S.A.; Pusparajah, P.; Goh, B.H.; Chan, K.G.; Letchumanan, 

V.; Lee, L.H. Unveiling the Impact of Antibiotics and Alternative Methods for Animal 

Husbandry: A Review. Antibiotics 2021, 10, 578.

937. 	 University of Oxford. An estimated 1.2 million people died in 2019 from antibiotic-resistant 

bacterial infections. Available online: https://www.ox.ac.uk/news/2022-01-20-estimated-12-

million-people-died-2019-antibiotic-resistant-bacterial-infections (accessed on May 26, 2024).

938. 	 Murray, C.J.; Ikuta, K.S.; Sharara, F.; Swetschinski, L.; Robles Aguilar, G.; Gray, A.; Han, C.; 

Bisignano, C.; Rao, P.; Wool, E.; et al. Global burden of bacterial antimicrobial resistance in 

2019: a systematic analysis. Lancet 2022, 399, 629–655.

939. 	 Huq, A.K.O.; Mony, S.K.; Chowdhury, T.D.; Uddin, I.; Rahim, A.N.M.B.; Jahan, T.; Moon, 

K.H.; Hasin, C.T.; Haque, K.M.F. Nutritional status and dietary patterns of children with 

attention deficit hyperactivity disorder in Bangladesh. Int. J. Public Heal. Sci. 2023, 12, 1102–

1111.

940. 	 König, J. Food colour additives of synthetic origin. Colour Addit. Foods Beverages 2015, 

35–60.

941. 	 Gosling, C.J.; Goncalves, A.; Ehrminger, M.; Valliant, R. Association of organic food 

consumption with obesity in a nationally representative sample. Br. J. Nutr. 2021, 125, 703–

711.

942. 	 Baudry, J.; Lelong, H.; Adriouch, S.; Julia, C.; Allès, B.; Hercberg, S.; Touvier, M.; Lairon, D.; 

Galan, P.; Kesse-Guyot, E. Association between organic food consumption and metabolic 

syndrome: cross-sectional results from the NutriNet-Santé study. Eur. J. Nutr. 2018, 57, 2477–

2488.

943. 	 Baudry, J.; Méjean, C.; Péneau, S.; Galan, P.; Hercberg, S.; Lairon, D.; Kesse-Guyot, E. Health 

and dietary traits of organic food consumers: results from the NutriNet-Santé study. Br. J. 

Nutr. 2015, 114, 2064–2073.



232

944. 	 Huynh, L.M.; Liang, K.; Osman, M.M.; El-Khatib, F.M.; Dianatnejad, S.; Towe, M.; Roberts, 

N.H.; Yafi, F.A. Organic Diet and Intermittent Fasting are Associated With Improved 

Erectile Function. Urology 2020, 144, 147–151.

945. 	 Torjusen, H.; Brantsæter, A.L.; Haugen, M.; Alexander, J.; Bakketeig, L.S.; Lieblein, G.; 

Stigum, H.; Næs, T.; Swartz, J.; Holmboe-Ottesen, G.; et al. Reduced risk of pre-eclampsia 

with organic vegetable consumption: results from the prospective Norwegian Mother and 

Child Cohort Study. BMJ Open 2014, 4, e006143.

946. 	 Bradbury, K.E.; Balkwill, A.; Spencer, E.A.; Roddam, A.W.; Reeves, G.K.; Green, J.; Key, T.J.; 

Pirie, K.; Banks, E.; Beral, V.; et al. Organic food consumption and the incidence of cancer 

in a large prospective study of women in the United Kingdom. Br. J. Cancer 2014, 110, 2321–

2326.

947. 	 Baudry, J.; Assmann, K.E.; Touvier, M.; Allès, B.; Seconda, L.; Latino-Martel, P.; Ezzedine, 

K.; Galan, P.; Hercberg, S.; Lairon, D.; et al. Association of Frequency of Organic Food 

Consumption With Cancer Risk: Findings From the NutriNet-Santé Prospective Cohort 

Study. JAMA Intern. Med. 2018, 178, 1597–1606.

948. 	 Andersen, J.L.M.; Frederiksen, K.; Hansen, J.; Kyrø, C.; Overvad, K.; Tjønneland, A.; Olsen, 

A.; Raaschou-Nielsen, O. Organic food consumption and the incidence of cancer in the 

Danish diet, cancer and health cohort. Eur. J. Epidemiol. 2023, 38, 59–69.

949. 	 Kesse-Guyot, E.; Lairon, D.; Allès, B.; Seconda, L.; Rebouillat, P.; Brunin, J.; Vidal, R.; 

Taupier-Letage, B.; Galan, P.; Amiot, M.J.; et al. Key Findings of the French BioNutriNet 

Project on Organic Food-Based Diets: Description, Determinants, and Relationships to 

Health and the Environment. Adv. Nutr. 2022, 13, 208–224.

950. 	 Zeiler, E.; Gabriel, S.; Ncube, M.; Thompson, N.; Newmire, D.; Scharf, E.L.; Goldhamer, 

A.C.; Myers, T.R. Prolonged Water-Only Fasting Followed by a Whole-Plant-Food Diet Is a 

Potential Long-Term Management Strategy for Hypertension and Obesity. Nutrients 2024, 

16, 3959.

951. 	 Longo, V.D.; Di Tano, M.; Mattson, M.P.; Guidi, N. Intermittent and periodic fasting, 

longevity and disease. Nat. aging 2021, 1, 47.

952. 	 Ezpeleta, M.; Cienfuegos, S.; Lin, S.; Pavlou, V.; Gabel, K.; Varady, K.A. Efficacy and safety of 

prolonged water fasting: a narrative review of human trials. Nutr. Rev. 2023, nuad081.

953. 	 Gabriel, S.; Myers, T.R.; Thompson, N.; Goldhamer, A.C. Prolonged water-only fasting in the 

management of low-grade follicular lymphoma: a case series. J. Med. Case Rep. 2024, 18, 302.

954. 	 Scharf, E.; Zeiler, E.; Ncube, M.; Kolbe, P.; Hwang, S.Y.; Goldhamer, A.; Myers, T.R. The 

Effects of Prolonged Water-Only Fasting and Refeeding on Markers of Cardiometabolic Risk. 

Nutrients 2022, 14, 1183.



233

955. 	 Wilhelmi de Toledo, F.; Grundler, F.; Sirtori, C.R.; Ruscica, M. Unravelling the health effects 

of fasting: a long road from obesity treatment to healthy life span increase and improved 

cognition. Ann. Med. 2020, 52, 147.

956. 	 Gabriel, S.; Ncube, M.; Zeiler, E.; Thompson, N.; Karlsen, M.C.; Goldman, D.M.; Glavas, 

Z.; Beauchesne, A.; Scharf, E.; Goldhamer, A.C.; et al. A Six-Week Follow-Up Study on 

the Sustained Effects of Prolonged Water-Only Fasting and Refeeding on Markers of 

Cardiometabolic Risk. Nutrients 2022, 14, 4313.

957. 	 Bonjoura, M.; Gabrielb, S.; Goldhamera, A.C.; Myersb, T.R. Medically Supervised, Water-

Only Fasting Followed by a Whole-Plant-Food Diet Reduces Visceral Adipose Tissue. Int. J. 

Dis. Reversal Prev. 2021, 3, 75–80.

958. 	 Finnell, J.S.; Saul, B.C.; Goldhamer, A.C.; Myers, T.R. Is fasting safe? A chart review of 

adverse events during medically supervised, water-only fasting. BMC Complement. Altern. 

Med. 2018, 18, 67.

959. 	 Myers, T.R.; Zittel, M.; Goldhamer, A.C. Follow-up of water-only fasting and an exclusively 

plant food diet in the management of stage IIIa, low-grade follicular lymphoma. BMJ Case 

Rep. 2018, 2018, bcr2018225520.

960. 	 Koppold, D.A.; Breinlinger, C.; Hanslian, E.; Kessler, C.; Cramer, H.; Khokhar, A.R.; Peterson, 

C.M.; Tinsley, G.; Vernieri, C.; Bloomer, R.J.; et al. International consensus on fasting 

terminology. Cell Metab. 2024, 36, 1779-1794.e4.

961. 	 Pludowski, P.; Grant, W.B.; Karras, S.N.; Zittermann, A.; Pilz, S. Vitamin D Supplementation: 

A Review of the Evidence Arguing for a Daily Dose of 2000 International Units (50 µg) of 

Vitamin D for Adults in the General Population. Nutrients 2024, 16, 391.

962. 	 Fernandes, S.; Oliveira, L.; Pereira, A.; Costa, M. do C.; Raposo, A.; Saraiva, A.; Magalhães, B. 

Exploring Vitamin B12 Supplementation in the Vegan Population: A Scoping Review of the 

Evidence. Nutrients 2024, 16, 1442.

963. 	 Agostoni, C.; Berni Canani, R.; Fairweather-Tait, S.; Heinonen, M.; Korhonen, H.; members, 

P.; La Vieille, S.; Marchelli, R.; Martin, A.; Naska, A.; et al. Scientific Opinion on Dietary 

Reference Values for cobalamin (vitamin B12). EFSA J. 2015, 13, 4150.

964. 	 Firouzabadi, F.D.; Shab-Bidar, S.; Jayedi, A. The effects of omega-3 polyunsaturated fatty 

acids supplementation in pregnancy, lactation, and infancy: An umbrella review of meta-

analyses of randomized trials. Pharmacol. Res. 2022, 177, 106100.

965. 	 Lianov, L. The Role of Positive Psychology in Lifestyle Medicine. Am. J. Lifestyle Med. 2023, 

18, 666–-670.

966. 	 Sikorski, C.; Yang, S.; Stennett, R.; Miller, V.; Teo, K.; Anand, S.S.; Paré, G.; Yusuf, S.; 

Dehghan, M.; Mente, A. Changes in energy, macronutrient, and food consumption in 47 



234

countries over the last 70 years (1950-2019): a systematic review and meta-analysis. Nutrition 

2023, 108, 111941.

967. 	 Carrera-Bastos, P.; Fontes-Villalba, M.; O’Keefe, J.H.; Lindeberg, S.; Cordain, L. The western 

diet and lifestyle and diseases of civilization. Res. Reports Clin. Cardiol. 2011, 2, 15–35.

968. 	 Rappaport, S.M. Genetic Factors Are Not the Major Causes of Chronic Diseases. PLoS One 

2016, 11, e0154387.

969. 	 Park, J.H.; Moon, J.H.; Kim, H.J.; Kong, M.H.; Oh, Y.H. Sedentary Lifestyle: Overview of 

Updated Evidence of Potential Health Risks. Korean J. Fam. Med. 2020, 41, 365–373.

970. 	 Kopp, W. How Western Diet And Lifestyle Drive The Pandemic Of Obesity And Civilization 

Diseases. Diabetes, Metab. Syndr. Obes. Targets Ther. 2019, 12, 2221.

971. 	 Huang, Y.; Li, L.; Gan, Y.; Wang, C.; Jiang, H.; Cao, S.; Lu, Z. Sedentary behaviors and risk of 

depression: a meta-analysis of prospective studies. Transl. Psychiatry 2020, 10, 26.

972. 	 Fras, Z.; Maučec Zakotnik, J.; Govc Eržen, J.; Luznar, N. National programme for Primary 

Prevention of Cardiovascular Diseases - a success story. In Proceedings of the Annual 

meeting of the Implementers of the National Programme for Primary Prevention of 

Cardiovascular Diseases: Together we protect and strengthen health: what have we achieved 

in the first eight years? National Institute of Public Health of Slovenia: Ljubljana, 2009; pp. 

13–26.

973. 	 Bozic Jese, N.; Knez, J.; Dolenc, P.; Beaney, T.; Clarke, J.; Poulter, N.R.; Brguljan Hitij, J. May 

Measurement Month 2019: an analysis of blood pressure screening results from Slovenia. 

Eur. Hear. J. Suppl. 2021, 23, B131–B133.

974. 	 National Institute of Public Health of Slovenia. May 17, World Hypertension Day.  Available 

online: https://www.nijz.si/sl/17-maj-svetovni-dan-hipertenzije-2017 (accessed on Oct 26, 

2020)

975. 	 National Institute of Public Health of Slovenia. November 14, 2020 - World Day of Diabetes 

Mellitus. Available online: https://www.nijz.si/sl/14-november-2020-svetovni-dan-sladkorne-

bolezni (accessed on Oct 17, 2021).

976. 	 OECD/European Observatory on Health Systems and Policies. Slovenia: Country Health 

Profile 2023. Available online: https://eurohealthobservatory.who.int/publications/m/

slovenia-country-health-profile-2023 (accessed on Feb 24, 2025).

977. 	 Lai, J.S.; Hiles, S.; Bisquera, A.; Hure, A.J.; McEvoy, M.; Attia, J. A systematic review and 

meta-analysis of dietary patterns and depression in community-dwelling adults. Am. J. Clin. 

Nutr. 2014, 99, 181–197.

978. 	 Clemente-Suárez, V.J.; Redondo-Flórez, L.; Martín-Rodríguez, A.; Curiel-Regueros, A.; 

Rubio-Zarapuz, A.; Tornero-Aguilera, J.F. Impact of Vegan and Vegetarian Diets on 

Neurological Health: A Critical Review. Nutrients 2025, 17, 844.



235

979. 	 Dobersek, U.; Wy, G.; Adkins, J.; Altmeyer, S.; Krout, K.; Lavie, C.J.; Archer, E. Meat and 

mental health: a systematic review of meat abstention and depression, anxiety, and related 

phenomena. Crit. Rev. Food Sci. Nutr. 2021, 61, 622–635.

980. 	 Dobersek, U.; Teel, K.; Altmeyer, S.; Adkins, J.; Wy, G.; Peak, J. Meat and mental health: A 

meta-analysis of meat consumption, depression, and anxiety. Crit. Rev. Food Sci. Nutr. 2023, 

63, 3556–3573.

981. 	 Sedlak, S.; Zaletel, M.; Roškar, M.; Sambt, J. Economic consequences of risky and harmful 

alcohol consumption in Slovenia in the period 2018-2019. Ljubljana: National Institute of 

Public Health, 2022. pp. 1-26. Available online: https://nijz.si/wp-content/uploads/2022/07/

ekonomske_posledice_pitja_alkohola_2018-2019.pdf (accessed on Feb 24, 2025).

982. 	 Fischer, F.; Zocholl, D.; Rauch, G.; Levis, B.; Benedetti, A.; Thombs, B.; Rose, M.; Kostoulas, 

P. Prevalence estimates of major depressive disorder in 27 European countries from the 

European Health Interview Survey: accounting for imperfect diagnostic accuracy of the 

PHQ-8. BMJ Ment Heal. 2023, 26, e300675.

983. 	 Murray, C.J.; Lopez, A.D. Measuring the Global Burden of Disease. Glob. Heal. N Engl J Med 

2013, 369, 448–57.

984. 	 Patel, A. V; Bernstein, L.; Deka, A.; Feigelson, H.S.; Campbell, P.T.; Gapstur, S.M.; Colditz, 

G.A.; Thun, M.J. Leisure time spent sitting in relation to total mortality in a prospective 

cohort of US adults. Am. J. Epidemiol. 2010, 172, 419–429.

985. 	 Young, D.R.; Hivert, M.F.; Alhassan, S.; Camhi, S.M.; Ferguson, J.F.; Katzmarzyk, P.T.; Lewis, 

C.E.; Owen, N.; Perry, C.K.; Siddique, J.; et al. Sedentary Behavior and Cardiovascular 

Morbidity and Mortality: A Science Advisory From the American Heart Association. 

Circulation 2016, 134, e262–e279.

986. 	 Van Uffelen, J.G.Z.; Wong, J.; Chau, J.Y.; Van Der Ploeg, H.P.; Riphagen, I.; Gilson, N.D.; 

Burton, N.W.; Healy, G.N.; Thorp, A.A.; Clark, B.K.; et al. Occupational sitting and health 

risks: a systematic review. Am. J. Prev. Med. 2010, 39, 379–388.

987. 	 Loef, M.; Walach, H. The combined effects of healthy lifestyle behaviors on all cause 

mortality: A systematic review and meta-analysis. Prev. Med. (Baltim). 2012, 55, 163–170.

988. 	 Sandi, C. Stress and cognition. Wiley Interdiscip. Rev. Cogn. Sci. 2013, 4, 245–261.

989. 	 Klopack, E.T.; Crimmins, E.M.; Cole, S.W.; Seeman, T.E.; Carroll, J.E. Social stressors 

associated with age-related T lymphocyte percentages in older US adults: Evidence from the 

US Health and Retirement Study. Proc. Natl. Acad. Sci. U. S. A. 2022, 119, e2202780119.

990. 	 Dixon, M.; Ornish, D. Love in the time of COVID-19: Social prescribing and the paradox of 

isolation. Futur. Healthc. J. 2021, 8, 53–56.



236

991. 	 Edú‐valsania, S.; Laguía, A.; Moriano, J.A. Burnout: A Review of Theory and Measurement. 

Int. J. Environ. Res. Public Health 2022, 19, 1780.

992. 	 Bremner, J.D.; Moazzami, K.; Wittbrodt, M.T.; Nye, J.A.; Lima, B.B.; Gillespie, C.F.; Rapaport, 

M.H.; Pearce, B.D.; Shah, A.J.; Vaccarino, V. Diet, Stress and Mental Health. Nutrients 2020, 

12, 2428.

993. 	 Hill, D.; Conner, M.; Clancy, F.; Moss, R.; Wilding, S.; Bristow, M.; O’Connor, D.B. Stress and 

eating behaviours in healthy adults: a systematic review and meta-analysis. Health Psychol. 

Rev. 2022, 16, 280–304.

994. 	 Ramar, K.; Malhotra, R.K.; Carden, K.A.; Martin, J.L.; Abbasi-Feinberg, F.; Aurora, R.N.; 

Kapur, V.K.; Olson, E.J.; Rosen, C.L.; Rowley, J.A.; et al. Sleep is essential to health: an 

American Academy of Sleep Medicine position statement. J. Clin. Sleep Med. 2021, 17, 2115–

2119.

995. 	 Robbins, R.; Quan, S.F.; Weaver, M.D.; Bormes, G.; Barger, L.K.; Czeisler, C.A. Examining 

sleep deficiency and disturbance and their risk for incident dementia and all-cause mortality 

in older adults across 5 years in the United States. Aging (Albany. NY). 2021, 13, 3254–3268.

996. 	 Himali, J.J.; Baril, A.-A.; Cavuoto, M.G.; Yiallourou, S.; Wiedner, C.D.; Himali, D.; DeCarli, C.; 

Redline, S.; Beiser, A.S.; Seshadri, S.; et al. Association Between Slow-Wave Sleep Loss and 

Incident Dementia. JAMA Neurol. 2023, e233889.

997. 	 González, O.C.; Sokolov, Y.; Krishnan, G.P.; Delanois, J.E.; Bazhenov, M. Can sleep protect 

memories from catastrophic forgetting? Elife 2020, 9, e51005.

998. 	 Li, J.; Cao, D.; Huang, Y.; Chen, Z.; Wang, R.; Dong, Q.; Wei, Q.; Liu, L. Sleep duration and 

health outcomes: an umbrella review. Sleep Breath. 2022, 26, 1479–1501.

999. 	 Covassin, N.; Singh, P.; McCrady-Spitzer, S.K.; St Louis, E.K.; Calvin, A.D.; Levine, 

J.A.; Somers, V.K. Effects of Experimental Sleep Restriction on Energy Intake, Energy 

Expenditure, and Visceral Obesity. J. Am. Coll. Cardiol. 2022, 79, 1254–1265.

1000. 	 Besedovsky, L.; Lange, T.; Haack, M. The Sleep-Immune Crosstalk in Health and Disease. 

Physiol. Rev. 2019, 99, 1325.

1001. 	 Godos, J.; Grosso, G.; Castellano, S.; Galvano, F.; Caraci, F.; Ferri, R. Association between diet 

and sleep quality: A systematic review. Sleep Med. Rev. 2021, 57, 101430.

1002. 	 Frank, S.; Gonzalez, K.; Lee-Ang, L.; Young, M.C.; Tamez, M.; Mattei, J. Diet and Sleep 

Physiology: Public Health and Clinical Implications. Front. Neurol. 2017, 8, 393.

1003. 	 St-Onge, M.-P.; Mikic, A.; Pietrolungo, C.E. Effects of Diet on Sleep Quality. Adv. Nutr. 2016, 

7, 938–49.



237

1004. 	 Gao, C.; Guo, J.; Gong, T.T.; Lv, J. Le; Li, X.Y.; Liu, F.H.; Zhang, M.; Shan, Y.T.; Zhao, Y.H.; Wu, 

Q.J. Sleep Duration/Quality With Health Outcomes: An Umbrella Review of Meta-Analyses 

of Prospective Studies. Front. Med. 2022, 8, 813943.

1005. 	 Lee, I.M.; Shiroma, E.J.; Lobelo, F.; Puska, P.; Blair, S.N.; Katzmarzyk, P.T.; Alkandari, J.R.; 

Andersen, L.B.; Bauman, A.E.; Brownson, R.C.; et al. Effect of physical inactivity on major 

non-communicable diseases worldwide: an analysis of burden of disease and life expectancy. 

Lancet (London, England) 2012, 380, 219–229.

1006. 	 DiPietro, L.; Buchner, D.M.; Marquez, D.X.; Pate, R.R.; Pescatello, L.S.; Whitt-Glover, M.C. 

New scientific basis for the 2018 U.S. Physical Activity Guidelines. J. Sport Heal. Sci. 2019, 8, 

197.

1007. 	 Rebar, A.L.; Stanton, R.; Geard, D.; Short, C.; Duncan, M.J.; Vandelanotte, C. A meta-meta-

analysis of the effect of physical activity on depression and anxiety in non-clinical adult 

populations. Health Psychol. Rev. 2015, 9, 366–378.

1008. 	 Kaufman, M.; Dyrek, P.; Fredericson, M.; Oppezzo, M.; Roche, M.; Frehlich, L.; Noordsy, 

D. The Role of Physical Exercise in Cognitive Preservation: A Systematic Review. Am. J. 

Lifestyle Med. 2023, 18, 574–591.

1009. 	 Thompson, W.R.; Sallis, R.; Joy, E.; Jaworski, C.A.; Stuhr, R.M.; Trilk, J.L. Exercise Is 

Medicine. Am. J. Lifestyle Med. 2020, 14, 511–523.

1010. 	 Garcia, L.; Pearce, M.; Abbas, A.; Mok, A.; Strain, T.; Ali, S.; Crippa, A.; Dempsey, P.C.; 

Golubic, R.; Kelly, P.; et al. Non-occupational physical activity and risk of cardiovascular 

disease, cancer and mortality outcomes: a dose-response meta-analysis of large prospective 

studies. Br. J. Sports Med. 2023, 57, 979–989.

1011. 	 Lippman, D.; Stump, M.; Veazey, E.; Guimarães, S.T.; Rosenfeld, R.; Kelly, J.H.; Ornish, D.; 

Katz, D.L. Foundations of Lifestyle Medicine and its Evolution. Mayo Clin Proc Innov Qual 

Outcomes 2024, 8, 97–111.

1012. 	 Małkowska, P. Positive Effects of Physical Activity on Insulin Signaling. Curr. Issues Mol. 

Biol. 2024, 46, 5467–5487.

1013. 	 Warburton, D.E.R.; Bredin, S.S.D. Reflections on Physical Activity and Health: What Should 

We Recommend? Can. J. Cardiol. 2016, 32, 495–504.

1014. 	 Warburton, D.E.R.; Bredin, S.S.D. Health benefits of physical activity: A systematic review of 

current systematic reviews. Curr. Opin. Cardiol. 2017, 32, 541–556.

1015. 	 Johns, D.J.; Hartmann-Boyce, J.; Jebb, S.A.; Aveyard, P. Diet or Exercise Interventions vs 

Combined Behavioral Weight Management Programs: A Systematic Review and Meta-

Analysis of Direct Comparisons. J. Acad. Nutr. Diet. 2014, 114, 1557–1568.



238

1016. 	 Godoy-Cumillaf, A.; Fuentes-Merino, P.; Díaz-González, A.; Jiménez-Díaz, J.; Martínez-

Vizcaíno, V.; Álvarez-Bueno, C.; Cavero-Redondo, I. The Effects of Physical Activity and 

Diet Interventions on Body Mass Index in Latin American Children and Adolescents: A 

Systematic Review and Meta-Analysis. Nutrients 2020, 12, 1378.

1017. 	 Rajjo, T.; Mohammed, K.; Alsawas, M.; Ahmed, A.T.; Farah, W.; Asi, N.; Almasri, J.; Prokop, 

L.J.; Murad, M.H. Treatment of Pediatric Obesity: An Umbrella Systematic Review. J. Clin. 

Endocrinol. Metab. 2017, 102, 763–775.

1018. 	 Willoughby, D.; Hewlings, S.; Kalman, D. Body composition changes in weight loss: 

Strategies and supplementation for maintaining lean body mass, a brief review. Nutrients 

2018, 10, 1876.

1019. 	 Leyden, E.; Hanson, P.; Halder, L.; Rout, L.; Cherry, I.; Shuttlewood, E.; Poole, D.; Loveder, 

M.; Abraham, J.; Kyrou, I.; et al. Older age does not influence the success of weight loss 

through the implementation of lifestyle modification. Clin. Endocrinol. (Oxf). 2020, 94, 204–

209.

1020. 	 van der Horst, H.; Sällylä, A.; Michielsen, Y. Game changers for meat and masculinity? Male 

athletes’ perspectives on mixed and plant-based diets. Appetite 2023, 187, 106585.

1021. 	 Stamatakis, E.; Ahmadi, M.N.; Friedenreich, C.M.; Blodgett, J.M.; Koster, A.; Holtermann, A.; 

Atkin, A.; Rangul, V.; Sherar, L.B.; Teixeira-Pinto, A.; et al. Vigorous Intermittent Lifestyle 

Physical Activity and Cancer Incidence Among Nonexercising Adults: The UK Biobank 

Accelerometry Study. JAMA Oncol. 2023, 9, 1255–1259.

1022. 	 Momma, H.; Kawakami, R.; Honda, T.; Sawada, S.S. Muscle-strengthening activities are 

associated with lower risk and mortality in major non-communicable diseases: a systematic 

review and meta-analysis of cohort studies. Br. J. Sports Med. 2022, 56, 755–763.

1023. 	 Zhao, M.; Veeranki, S.P.; Magnussen, C.G.; Xi, B. Recommended physical activity and all 

cause and cause specific mortality in US adults: prospective cohort study. BMJ 2020, 370, 

2031.

1024. 	 Nguyen, P.Y.; Astell-Burt, T.; Rahimi-Ardabili, H.; Feng, X. Effect of nature prescriptions on 

cardiometabolic and mental health, and physical activity: a systematic review. Lancet. Planet. 

Heal. 2023, 7, e313–e328.

1025. 	 Jimenez, M.P.; Deville, N. V.; Elliott, E.G.; Schiff, J.E.; Wilt, G.E.; Hart, J.E.; James, P. 

Associations between Nature Exposure and Health: A Review of the Evidence. Int. J. Environ. 

Res. Public Health 2021, 18, 4790.

1026. 	 Nejade, R.M.; Grace, D.; Bowman, L.R. What is the impact of nature on human health? A 

scoping review of the literature. J. Glob. Health 2022, 12, 04099.

1027. 	 Twohig-Bennett, C.; Jones, A. The health benefits of the great outdoors: A systematic review 

and meta-analysis of greenspace exposure and health outcomes. Environ. Res. 2018, 166, 628.



239

1028. 	 Remskar, M.; Western, M.J.; Osborne, E.L.; Maynard, O.M.; Ainsworth, B. Effects of 

combining physical activity with mindfulness on mental health and wellbeing: Systematic 

review of complex interventions. Ment. Health Phys. Act. 2024, 26, 100575.

1029. 	 Dorling, J.; Broom, D.R.; Burns, S.F.; Clayton, D.J.; Deighton, K.; James, L.J.; King, J.A.; 

Miyashita, M.; Thackray, A.E.; Batterham, R.L.; et al. Acute and Chronic Effects of Exercise 

on Appetite, Energy Intake, and Appetite-Related Hormones: The Modulating Effect of 

Adiposity, Sex, and Habitual Physical Activity. Nutrients 2018, 10, 1140.

1030. 	 Lopez, P.; Taaffe, D.R.; Galvão, D.A.; Newton, R.U.; Nonemacher, E.R.; Wendt, V.M.; 

Bassanesi, R.N.; Turella, D.J.P.; Rech, A. Resistance training effectiveness on body 

composition and body weight outcomes in individuals with overweight and obesity across 

the lifespan: A systematic review and meta-analysis. Obes. Rev. 2022, 23, e13428.

1031. 	 Schoenfeld, B.J.; Aragon, A.; Wilborn, C.; Urbina, S.L.; Hayward, S.E.; Krieger, J. Pre- versus 

post-exercise protein intake has similar effects on muscular adaptations. PeerJ 2017, 5, e2825.

1032. 	 Schoenfeld, B.J.; Aragon, A.A.; Krieger, J.W. The effect of protein timing on muscle strength 

and hypertrophy: a meta-analysis. J. Int. Soc. Sports Nutr. 2013, 10, 53.

1033. 	 Schoenfeld, B.J.; Aragon, A.A.; Krieger, J.W. Effects of meal frequency on weight loss and 

body composition: a meta-analysis. Nutr. Rev. 2015, 73, 69–82.

1034. 	 Hargreaves, M.; Spriet, L.L. Skeletal muscle energy metabolism during exercise. Nat. Metab. 

2020, 2, 817–828.

1035. 	 Kerksick, C.M.; Wilborn, C.D.; Roberts, M.D.; Smith-Ryan, A.; Kleiner, S.M.; Jäger, R.; 

Collins, R.; Cooke, M.; Davis, J.N.; Galvan, E.; et al. ISSN exercise & sports nutrition review 

update: Research & recommendations. J. Int. Soc. Sports Nutr. 2018, 15, 38.

1036. 	 Armstrong, L.E. Rehydration during Endurance Exercise: Challenges, Research, Options, 

Methods. Nutrients 2021, 13, 887.

1037. 	 Almond, C.S.D.; Shin, A.Y.; Fortescue, E.B.; Mannix, R.C.; Wypij, D.; Binstadt, B.A.; Duncan, 

C.N.; Olson, D.P.; Salerno, A.E.; Newburger, J.W.; et al. Hyponatremia among Runners in the 

Boston Marathon. N. Engl. J. Med. 2005, 352, 1550–1556.

1038. 	 Klingert, M.; Nikolaidis, P.T.; Weiss, K.; Thuany, M.; Chlíbková, D.; Knechtle, B. Exercise-

Associated Hyponatremia in Marathon Runners. J. Clin. Med. 2022, 11, 6775.

1039. 	 Sawka, M.N.; Burke, L.M.; Eichner, E.R.; Maughan, R.J.; Montain, S.J.; Stachenfeld, N.S. 

Exercise and fluid replacement. Med. Sci. Sports Exerc. 2007, 39, 377–390.

1040. 	 Sagelv, E.H.; Hopstock, L.A.; Morseth, B.; Hansen, B.H.; Steene-Johannessen, J.; Johansson, 

J.; Nordström, A.; Saint-Maurice, P.F.; Løvsletten, O.; Wilsgaard, T.; et al. Device-measured 

physical activity, sedentary time, and risk of all-cause mortality: an individual participant 

data analysis of four prospective cohort studies. Br. J. Sports Med. 2023, 57, 1457–1463.



240

1041. 	 Mcleod, J.C.; Currier, B.S.; Lowisz, C. V.; Phillips, S.M. The influence of resistance exercise 

training prescription variables on skeletal muscle mass, strength, and physical function in 

healthy adults: An umbrella review. J. Sport Heal. Sci. 2024, 13, 47–60.

1042. 	 Paluch, A.E.; Boyer, W.R.; Franklin, B.A.; Laddu, D.; Lobelo, F.; Lee, D.; McDermott, M.M.; 

Swift, D.L.; Webel, A.R.; Lane, A. Resistance Exercise Training in Individuals With and 

Without Cardiovascular Disease: 2023 Update: A Scientific Statement From the American 

Heart Association. Circulation 2023, 149, 217–231.

1043. 	 Turicchi, J.; O’Driscoll, R.; Horgan, G.; Duarte, C.; Palmeira, A.L.; Larsen, S.C.; Heitmann, 

B.L.; Stubbs, J. Weekly, seasonal and holiday body weight fluctuation patterns among 

individuals engaged in a European multi-centre behavioural weight loss maintenance 

intervention. PLoS One 2020, 15, e0232152.

1044. 	 Beezhold, B.L.; Johnston, C.S. Restriction of meat, fish, and poultry in omnivores improves 

mood: A pilot randomized controlled trial. Nutr. J. 2012, 11, 9.

1045. 	 Beezhold, B.; Radnitz, C.; Rinne, A.; Di Matteo, J. Vegans report less stress and anxiety than 

omnivores. Nutr. Neurosci. 2015, 18, 289–296.

1046. 	 Beezhold, B.L.; Johnston, C.S.; Daigle, D.R. Vegetarian diets are associated with healthy 

mood states: a cross-sectional study in seventh day adventist adults. Nutr. J. 2010, 9, 26.

1047. 	 Jacka, F.N.; O’Neil, A.; Opie, R.; Itsiopoulos, C.; Cotton, S.; Mohebbi, M.; Castle, D.; Dash, 

S.; Mihalopoulos, C.; Chatterton, M. Lou; et al. A randomised controlled trial of dietary 

improvement for adults with major depression (the “SMILES” trial). BMC Med. 2017, 15, 23.

1048. 	 Blumenthal, J.A.; Smith, P.J.; Hoffman, B.M. Is Exercise a Viable Treatment for Depression? 

ACSMs. Health Fit. J. 2012, 16, 14.



241

Citation of this report:
Malek, Ž., Bavec, M., Vovk, A. (2025). Part II of the Slovenian Nutrition Guidelines 2025 
(SNG2025): Eating for Health and the Planet – Scientific Evidence Base: Improving the 
Sustainability of the Slovenian Nutrition Guidelines 2025. Environmental Impacts of 
Slovenia’s Food System. Ljubljana: Ministry of Agriculture, Forestry and Food of the 
Republic of Slovenia, Ministry of Health, Ministry for Environment, Climate and Energy of 

the Republic of Slovenia; 2025.

Ljubljana, July 2025

This publication may be reproduced for personal or internal use without permission, provided the 
source is fully acknowledged.

PART II.

Improving the Sustainability of the Slovenian 
Nutrition Guidelines 2025

Environmental Impacts of Slovenia’s Food System

– SCIENTIFIC EVIDENCE BASE



242

LEADING AUTHORS

Assoc. Prof. Dr. Žiga Malek, BSc and PhD in Landscape Architecture1,2,***

Prof. Dr. Martina Bavec, MSc and PhD in Agronomy3

Prof. Dr. Ana Vovk, Prof. of Geography and History, PhD in Physical Geography 
and PhD in Environmental Protection4

1.	 International Institute for Applied Systems Analysis (IIASA), Laxenburg, 		
	 Austria
2.	 Biotechnical Faculty, University of Ljubljana, Slovenia
3.	 Faculty of Agriculture and Life Sciences, University of Maribor, Slovenia
4.	 Faculty of Arts, Department of Geography, University of Maribor, Slovenia

***Lead author of Part II (sustainability) of the guideline development

REVIEWERS

Prof. Dr. Walter C. Willett, MD, PhD in Epidemiology and Nutrition, Harvard T.H. 
Chan School of Public Health, Harvard University, Boston, USA

Prof. Dr. Jernej Pajek, MD, PhD in Internal Medicine and Nephrology, University 
Medical Centre Ljubljana; Faculty of Medicine, University of Ljubljana, Slovenia

Prof. Dr. Paul Behrens, PhD in Environmental Science, Leiden University, 
Netherlands; University of Oxford, United Kingdom

Prof. Dr. Ewa Rembiałkowska, PhD in Organic Agriculture and Sustainable 
Nutrition, Warsaw University of Life Sciences, Poland

Dr. Joseph Poore, PhD in Environmental Sustainability of Food Systems, University 
of Oxford, United Kingdom



243

EXPERTS CONTRIBUTING TO THE REVIEW 
Prof. Dr. Ivan Eržen, MD, PhD in Public Health
National Institute of Public Health; Faculty of Medicine, University of Ljubljana, 
Slovenia
Prof. Dr. Mojca Korošec, BSc in Food Science and Technology, PhD in Food 
Science
Biotechnical Faculty, University of Ljubljana, Slovenia
Prof. Dr. Vojko Strojnik, BSc in Physical Education, PhD in Kinesiology
Faculty of Sport, University of Ljubljana, Slovenia
Prof. Dr. Igor Pravst, BSc in Chemistry, PhD in Nutrition Science and 
Biomedicine
Nutrition Institute, Ljubljana, Slovenia
Dr. Irena Jakopanec, MD, PhD in Public Health
Stavanger University Hospital, Stavanger, Norway
Matevž Jeran, MSc in Nutrition
Slovenian Vegan Society, Slovenia
Dr. Vesna Cerkvenik Flajs, BSc in Chemistry, PhD in Toxicology
Administration for Food Safety, Veterinary and Plant Protection, Ministry of 
Agriculture, Forestry and Food, Slovenia
Mag. Alenka Burja, BSc in Sanitary Engineering, MSc in Public Health
Retired Public Health Expert, Ljubljana, Slovenia
Marion Champailler, MSc in Agronomy, Research Assistant, 
Agricultural Institute of Slovenia, Department of Crop Science, Ljubljana, Slovenia

We would like to thank Marko Grobelnik, PhD, from the Jožef Stefan Institute, 
for his assistance in translating the guidelines from the original English version into 
Slovenian.



244

EATING FOR HEALTH AND THE PLANET
Part II. Improving the Sustainability of the Slovenian Nutrition Guidelines 
2025 - Environmental Impacts of Slovenia’s Food System 

 
SECTION 1. UNSUSTAINABILITY OF THE 
CURRENT SLOVENIAN, EUROPEAN, AND 
GLOBAL FOOD SYSTEMS						      245

1.1 	 Why Is a More Sustainable Food System Needed?	 245
1.2 	 Why Is a Planetary Focus Needed When Talking 
	 About Slovenian Diets? 					     246
1.3 	 Why Is Examining the Environmental Impacts 
	 of Food Throughout Its Life Cycle Needed? 			  248
1.4 	 Which Food Items Have the Largest Environmental Impacts? 	 249
1.5 	 The Need for This Report – Addressing 
	 the Myths of the Slovenian Food Sector 	 252

 
SECTION 2. CHARACTERISTICS OF SLOVENIAN 
AGRICULTURE IN THE EUROPEAN CONTEXT		 255

2.1 	 Farms and Land Use in Slovenia	 255
2.2 	 Environmental Impacts of Slovenian Agriculture	 257
2.3 	 Animal Welfare	 258
2.4 	 Agri-Environmental Indicators	 261
2.5	 Birds in Agricultural Landscapes	 263
2.6 	 Self-Sufficiency and Imports	 264

 
SECTION 3. HOW CAN WE REDUCE 
ENVIRONMENTAL IMPACTS AS CONSUMERS? 	 266

 
SECTION 4. CONCLUDING REMARKS	 271

 
REFERENCES			   	 272
APPENDIX			   276



245

Section 1. Unsustainability of the Current 
Slovenian, European, and Global Food Systems

 

KEY MESSAGES
	● The current food system is unsustainable, inefficient, and unhealthy for people 	

	 and the planet
	● Slovenia is highly dependent on European and global food systems
	● Animal-based products are less sustainable in terms of water and land use and 		

	 greenhouse gas and eutrophying emissions

1.1 Why Is a More Sustainable Food System 
Needed?

The current Slovenian lifestyle carries a substantial environmental footprint. Every 
aspect of daily life impacts the environment more than it should, given that more 
efficient and sustainable alternatives are already available. This applies to commuting 
and transport, home heating, waste generation, and electricity production and 
consumption. In recent years, gradual shifts towards more sustainable options have 
been seen, such as improvements in public transport, electrification of households, 
transport and industry, greater emphasis on reducing, reusing and recycling waste, 
and an increasing the share of low-carbon sources of energy. Nevertheless, there is 
one sector – crucial to human existence – where it will be most difficult to increase 
sustainability: the food system.

Globally, the food system – part of the agriculture, forestry, and other land use 
sector – has profound impacts on the environment. It is the second largest source of 
greenhouse gas emissions, contributing 25–37% of total emissions (IPCC, 2019). The 
food system is by far the largest consumer of freshwater, using 70% of all freshwater 
withdrawals (UN Water, 2020). It is also the biggest direct driver of biodiversity 
loss (Pilling & Bélanger, 2019), wetland degradation (Fluet-Chouinard et al., 2023), 
land degradation (IPCC, 2019), and water pollution (EEA, 2021). The food system is 
the main reason Earth looks the way it does today: over thousands of years, most 
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habitable areas have been converted to agriculture (Ellis et al., 2021). Nearly half of 
the habitable surface (excluding glaciers and barren land) is now used for agriculture, 
more than all the world’s forests combined (Ramankutty et al., 2008). Most of these 
areas were converted from forests, natural grasslands and wetlands, affecting not 
only biodiversity but also the water cycle and crucial soil functions. The majority 
of agricultural land (80%) is used for livestock production, both for grazing and for 
producing feed (FAO, 2023b; Ritchie & Roser, 2019). Only a minor share of global 
agricultural areas is used to produce crops for direct human consumption, such as 
cereals, potatoes, vegetables, and fruit. 

Despite the major impacts of agriculture on water and soil resources, greenhouse 
gas emissions and biodiversity, a common argument for maintaining the current 
food system is that, while these impacts are unfortunate, food is indispensable. It is 
therefore argued that priority should be given to the energy, transport, and industry 
sectors. Such reasoning, however, has several flaws. First, as noted above, the current 
food system, which prioritises high-input commercial agriculture, is the biggest 
direct driver of biodiversity loss, land degradation, and declines in water quality 
and quantity. Second, the system is highly inefficient. Although 80% of the global 
agricultural land is used for livestock production, it provides only 17% of global 
calorie supply and 38% of protein supply (Alexander et al., 2016; Ritchie & Roser, 
2019). This indicates that more food could be produced on existing agricultural 
land, thereby contributing more effectively to global food security, especially given 
that 700 million people continue to live with malnutrition (FAO, 2023b). Finally, 
agriculture is also the sector most affected by climate change and geopolitical 
shocks, influencing the costs and availability of agricultural inputs. A system that 
requires more land, water, and agricultural inputs is less resilient than one that can 
feed the same number of people on a smaller area, using less water and inputs.

1.2 Why Is a Planetary Focus Needed When 
Talking About Slovenian Diets? 

Slovenia is deeply embedded in the European and global food systems and imports 
many food items and agricultural inputs. In 2022, 27% of cereals consumed in 
Slovenia were imported (most used for livestock feed), along with 63% of potatoes, 
61% of vegetables, 70% of fruit, and 59% of pork (Zagorc et al., 2023). While Slovenia 
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was statistically self-sufficient in beef and poultry, it nevertheless imported 
significant quantities of both, while also exporting specific meat items. Most of 
the fruit, vegetables, and meat are imported from neighbouring EU member states, 
as well as from countries from the Western Balkans and the wider Mediterranean 
region (e.g., potatoes from Egypt). Slovenia also imports water-demanding food 
items, such as fruit and rice, from countries with semi-arid conditions, where a 
large share of crops that are irrigated. 

Slovenia is also highly dependent on imports of agricultural inputs from abroad, 
often from distant regions. For example, the livestock sector, particularly poultry 
and pork production, relies on imports of soya (mostly in the form of soya oil-cake) 
from South America, thereby potentially contributing to ecosystem degradation 
there (MMC RTV, 2022; Zagorc et al., 2023). When considering the environmental 
impacts of the food system, this indicates that the focus must be extended beyond 
Slovenian boundaries rather than remaining solely on domestic agriculture. Reducing 
environmental impacts abroad is both fair and necessary, just as Slovenia seeks to 
avoid environmental degradation resulting from the consumption patterns of others. 
Moreover, reliance on other regions for food increases susceptibility to geopolitical 
shocks, price volatility, and climate extremes such as droughts, heatwaves, and 
floods. Transitioning to a more sustainable food system with greater transparency 
and control would also bring more stability for farmers and consumers.

Finally, compared to other European and global averages, Slovenia consumes large 
quantities of animal-based food products, which have the highest environmental 
impacts among all food items (Table 1). Reducing consumption of such products 
therefore presents an opportunity for the food system of Slovenia to decrease its 
environmental impacts at the national, European, and global levels. This shift would 
also yield important health co-benefits, as health issues related to overconsumption 
of meat are among the leading causes of premature deaths in Slovenia (EUROSTAT, 
2024).

Item Slovenia EU World

Beef 20.6 10.3 9,0

Pork 32.8 33.1 14,5

Poultry 30.9 23.4 16,2

Table 1. Average consumption of beef, pork and poultry in kg/capita for Slovenia 
(Zagorc et al., 2023), the EU and globally (FAO, 2023a). Numbers for Slovenia and 
the EU are for 2021, global values for 2020.
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1.3 Why Is Examining the Environmental Impacts 
of Food Throughout Its Life Cycle Needed? 

Identifying the environmental impacts of food items is not straightforward. The 
entire supply chain must be considered, including feed production, the application 
of fertilisers and pesticides, harvesting and storage, as well as the stages after 
products leave farms, such as transport, processing, packaging, retail, and waste. 
For animal-based foods in particular, a substantial share of environmental impacts 
occurs beyond the farm stage (Figure 1). 

Greenhouse gas emissions illustrate why examining the whole life cycle of food 
items is essential, using the largest database of life cycle environmental impacts 
(Poore & Nemecek, 2018). 

On average, greenhouse gas emissions beyond farm gates are 50% higher for beef, 
twice as high for dairy, 3.5 times higher for eggs, 5 times higher for pork and 10 times 
higher for poultry. Feed production contributes to a large share of emissions for eggs 
(47%), pork (35%), and poultry (25%). Processing, transport, retail, packaging, waste 
and losses are particularly significant for poultry (30%), milk (28%), and pork (23%). 
Food waste and losses, frequently emphasised in strategies to reduce the environmental 
impacts of diets, contribute 9% of emissions for dairy, and 15% for poultry.

Beef

Pork

Poultry

Eggs

Dairy

Land use change		  Farm		  Animal feed		  Processing
Transport		  Retail		  Packaging		  Losses

0% 100%20% 40% 60% 80%

Figure 1. Shares of greenhouse gas emissions throughout the life cycle of selected food items. Source: Poore & 
Nemecek, 2018; Ritchie, 2020.



249

A wide variety of tools are used to study all these impacts, and hundreds of scientific 
studies analysing the environmental impacts of individual food items have been 
published. Recently, several important studies have collected, harmonised, and 
synthesised this body of knowledge. Poore and Nemecek (2018) compiled data on 
environmental impacts from 38,700 farms and 1,600 food processors, presenting 
the largest meta-analysis currently available. Petersson et al. (2021) developed a 
multilevel carbon and water footprint dataset of food commodities, comprising 3,349 
data records on carbon footprints, and 938 on water footprints. This report builds 
on such scientific advances to ensure it is based on state-of-the-art knowledge. 

1.4 Which Food Items Have the Largest 
Environmental Impacts? 

Actual environmental impacts for individual food items may vary depending on the 
location, socio-economic characteristics of farmers, and the intensity and efficiency of 
agricultural operations. In general, however, animal products such as meat, dairy, and eggs 
have a much larger environmental footprint compared with plant-based products. The most 
striking difference between food items appear in the carbon footprint (CO2eq emissions per 
product), land use footprint (area required to produce a certain item), and water footprint 
(litres of water required to produce a certain item), although results can vary depending 
on the climatic conditions (e.g., whether crops are produced in arid regions or in areas with 
sufficient precipitation). 

Greenhouse gas emissions are particularly important to examine, as the global food system is 
responsible for a quarter to a third of all emissions (Pachauri et al., 2015; Poore & Nemecek, 
2018). This share could increase with changing dietary patterns worldwide, especially with 
rising consumption of meat and dairy (FAO, 2023a; Godfray et al., 2018; Kastner et al., 
2012; Tilman et al., 2011). While solutions to decrease greenhouse gas emissions in the 
energy, transport, and industry sectors have been discussed for years, studies indicate that 
reductions in the food system are limited on the production side (Poore & Nemecek, 2018). 
Changes in consumption are therefore necessary to achieve further reductions in emissions.

Land use is the most direct consequence of the food system. Most global land use is related 
to food production (FAO, 2023b; Ritchie & Roser, 2019), and there are limits to how much 
the terrestrial surface can continue to be converted to agricultural land – particularly 
given the climate and biodiversity crisis (Richardson et al., 2023). While intensification of 
agricultural land has prevented some natural areas from being converted (Byerlee et al., 
2014), it has also lead to negative consequences, such as biodiversity loss (Rigal et al., 2023). 
It is therefore of the utmost importance to address the efficiency and sustainability of our 
food consumption in terms of land use – so that more food can be produced on less land with 
minimal environmental impacts.
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Similar issues arise when examining the water footprint and eutrophication linked to the 
food system. The food system is the main global water user and driver of decreases to water 
quality (EEA, 2021; UN Water, 2020). Many animal-based food items are among the most 
water-intensive. Choosing a diet that relies more on less water-demanding food items is 
crucial, particularly in the current climate crisis, where freshwater is less readily available 
and many water basins are already depleted (Brauman et al., 2016).

Compared with many other countries, Slovenian agriculture is relatively efficient, meaning 
that environmental impacts may be lower. This applies particularly to beef and dairy, as 
studies indicate that the variability of environmental impacts is much smaller for other food 
items. Differences are seen, for example, between dairy and beef herds fed with fodder 
from grasslands managed for centuries or those fed on imported feed. The values for food 
products with a large share of imported agricultural inputs (e.g., feed for pigs and poultry) 
are likely similar to other European countries, due to the similarity of Slovenian commercial 
livestock systems. 

Despite the potentially high variability of environmental impacts of individual food items, 
it is clear that animal-based products have considerably higher environmental impacts, 
often orders of magnitude greater than plant-based food items (Figure 2). This is because 
animals, like humans, require large amounts of energy to live, with significant amounts 
of feed energy being used in metabolism or to grow animal parts not used (e.g., skins, 
horns, bones). For example, producing 1 kg of pork – the most consumed meat in Slovenia 
– requires roughly 2.5kg of feed, while producing 1 kg of lean pork requires roughly 5.8 kg 
of feed, giving a conversion efficiency of 17%. When accounting for protein conversion (the 
proportion of protein produced relative to protein consumed), animal-based food – despite 
the fact that meat and dairy can be more protein-rich compared to plant-based food – are 
even less efficient. While eggs and whole milk yield, on average, 25% of the protein that was 
input in their production, poultry (20%), pork (9%) and beef (4%) are much less efficient. 
This demonstrates that energy production from animal sources is less efficient compared 
to plant-based food,1 indicating that existing agricultural land could provide much more 
energy – in the form of calories and protein – if dietary patterns shifted towards more 
sustainable recommendations.

1	  Here the focus is primarily on calories and protein. However, animal-based 
food also provides other nutrients important for human health, which are discussed 
in the health section of the Slovenian Nutrition Guidelines 2025.
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Figure 2. Carbon, water, land use, and eutrophication footprints of selected main food products. Values represent 
median estimates from Petersson et al. (2021) for carbon and water, and from Poore and Nemecek (2018) for 
land use and eutrophying emissions. Fruit excludes tropical varieties such as pineapple and bananas, which have 
considerably higher environmental impacts. Fresh fish refers to farmed fish; wild-caught fish generally have 
much lower eutrophying emissions..
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1.5 The Need for This Report – Addressing the 
Myths of the Slovenian Food Sector 

This report addresses a number of myths related to the (un)sustainability of the 
Slovenian food system. They are explained in detail in the following pages and 
summarised briefly here.

 
MYTH 1: SLOVENIA IS A MOUNTAINOUS COUNTRY, WITH THE MOST 
COMMON AGRICULTURAL LAND USE BEING GRASSLAND, MEANING 
RELIANCE ON BEEF AND DAIRY IS INEVITABLE AND WE CANNOT 
PRODUCE MORE PLANT-BASED FOOD.

While it is true that most of Slovenia is covered by forest, and that grasslands 
are the dominant agricultural land use, beef accounts for only about 25% of meat 
consumption. The majority of meat consumed is pork and poultry, which are not 
raised on mountain grasslands but are fed mainly with cereals and, more recently, 
soya – neither of which is grown on mountain pastures. Most of livestock feed in 
Slovenia is produced on fertile lowland plains in the east of the country. Greater 
quantities of food could be produced on this cropland if more cereals for bread, 
pulses such as beans, peas, and soya, and seed crops such as sunflower and pumpkin 
were grown for direct human consumption rather than for animal feed.

 
MYTH 2: INSTEAD OF DECREASING MEAT CONSUMPTION, SLOVENIA 
HAS TO ENSURE HIGHER SELF-SUFFICIENCY OF MEAT. THIS WILL 
ALSO LOWER TRANSPORT EMISSIONS OF MEAT.

Slovenia already imports large quantities of feed for its poultry sector, so claiming 
self-sufficiency in chicken is misleading. More than half of pork consumed is 
imported, and feed must also be imported for the domestic pig population. This 
means that increasing pig numbers to ensure self-sufficiency would result in even 
greater dependence on imported feed. While Slovenia is statistically self-sufficient 
in beef, beef accounts for only 25% of meat consumption. Furthermore, transport 
represents only a small share of total emissions from meat consumption.

 
MYTH 3: REDUCING MEAT CONSUMPTION WOULD MEAN IMPORTING 
AVOCADOS, WHICH CAN CAUSE WATER DEGRADATION AND 
DEPLETION IN OTHER PARTS OF THE WORLD.
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Like many Europeans, Slovenians consume excessive amounts of meat. Reducing 
meat consumption in line with health recommendations would provide sufficient 
nutrients without the need to replace meat with avocados. Moreover, there are better 
local alternatives, such as cereals, vegetables, and nuts and seeds (e.g. walnuts, 
hazelnuts, pumpkin, flax, sunflower).

 
MYTH 4: REDUCING MEAT CONSUMPTION WOULD MEAN IMPORTING 
MORE SOYA FROM BRAZIL, LEADING TO EVEN MORE DEFORESTATION 
OR IMPORTING MORE GENETICALLY MODIFIED CROPS.

Almost all soya grown in deforested areas of Brazil and neighbouring countries is 
used for livestock feed, not direct human consumption. Slovenia already imports 
large amounts of feed from Brazil for poultry and pigs, and imported meat from 
neighbouring EU countries is also produced with Brazilian feed. Reducing meat 
consumption is therefore one of the most effective ways to reduce demand for 
Brazilian soya. In contrast, soya for direct human consumption can be grown on 
much smaller areas. Genetically modified soya for direct human consumption is 
not permitted in the European Union. However, nearly all soya (97%) imported 
by Slovenia and the EU from Brazil (or the USA) for livestock feed is genetically 
modified. This means that through meat consumption, genetically modified soya is 
already indirectly part of Slovenian diets.

 
MYTH 5: REDUCED MEAT CONSUMPTION CAN ONLY BE OFFSET BY 
EATING INSECTS OR LABORATORY-GROWN MEAT; THEREFORE, 
CURRENT LEVELS OF MEAT CONSUMPTION ARE BEST FOR HUMAN 
HEALTH.

The first and most important step is to reduce meat consumption to levels 
recommended by dietary and health experts. This does not require replacement 
with insects or laboratory-grown meat, particularly as overweight remains a 
concern in Slovenia. The greatest potential use of insects is as livestock feed, since 
pigs and poultry naturally consume insects. This report does not endorse insects 
or laboratory-grown meat, though they could become niche products for interested 
consumers and may contribute to improved animal welfare.

 
MYTH 6: AS LONG AS OTHERS DRIVE LARGE CARS AND TAKE 
SEVERAL FLIGHTS A YEAR, IT MAKES NO SENSE TO REDUCE THE 
ENVIRONMENTAL IMPACT OF THE FOOD SYSTEM.



254

While it is true that in both Slovenia and the EU, agriculture is not the main source 
of greenhouse gas emissions (with around 10% of total emissions), the total food 
system (accounting for the whole life cycle of food) amounts to nearly 25% of total 
emissions. In addition, the food system is the main driver behind biodiversity loss, 
water and soil pollution, reductions in water availability and land degradation. 
These issues are critical for the survival of society and can only be addressed by 
making the food system more sustainable. Reducing meat consumption does not 
prevent action in other sectors such as transport, housing, industry, or clothing.

 
MYTH 7: SLOVENIA IS SMALL AND THE ENVIRONMENTAL IMPACTS OF 
ITS FOOD SYSTEM ARE GLOBALLY NEGLIGIBLE, SO IMPROVING THE 
SUSTAINABILITY OF OUR FOOD SYSTEM IS UNNECESSARY.

Slovenia is indeed small; however, it has a large environmental footprint per capita. 
In addition, improving the sustainability of the Slovenian food system is necessary 
to ensure a system more resilient to climate change, to reduce pressures on domestic 
water and soil resources, and to support biodiversity, including insect and bird 
populations. A more sustainable diet also improves health outcomes, contributing 
to longer and healthier lives. 
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Section 2. Characteristics 
of Slovenian Agriculture in 
the European Context

 

KEY MESSAGES

	● Agricultural land in Slovenia is limited by terrain, soil, and climate 			 
	 characteristics, with most agricultural land being in areas with limitations for 		
	 agricultural activities

	● Permanent grasslands and pastures are the dominant agricultural land use, 		
	 with arable land being dominated by production of feed for livestock. Livestock 	
	 production therefore dominates agriculture of Slovenia.

	● Slovenia’s agricultural holdings are, compared to other EU countries, smaller, 		
	 with lower livestock numbers, and lower shares of livestock in very large 		
	 holdings

	● Fertiliser and synthetic pesticide use, livestock numbers, as well as greenhouse 	
	 gas emissions have decreased considerably in the past three decades

	● Demand for animal-based products has increased in the same period, meaning 	
	 Slovenia has become more reliant on importing food, particularly fruit and 		
	 vegetables

	● This also means that a large share of environmental impacts of Slovenia’s food 		
	 system occurs outside Slovenia, including in distant regions

 

2.1 Farms and Land Use in Slovenia

Food production starts with farmers, so this section begins with an overview of 
the characteristics of Slovenian agriculture and its farmers. Across nearly all agri-
environmental indicators, the 67,927 agricultural holdings in Slovenia are, on 
average, smaller, less intensive, with fewer livestock, and a higher share of landscape 
features or wooded areas on their farms. This indicates that, on average, Slovenian 
farms have lower environmental impacts. 

Compared with European farmers, Slovenia agriculture is more constrained by 
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biophysical conditions, particularly terrain, soil, and climate. More than half (56.5%) 
of Slovenia lies at altitudes above 400 m, with 10.7% of the territory above 1,000 m 
(Perko, 1992). In addition, 38.2% of Slovenian land has slopes greater than 15% (Perko, 
1992), which limits agricultural activities (such as mechanisation) and affects the 
quality of land suitable for agriculture (RS, 2008). In total, 76.1% of agricultural land 
in Slovenia are located in areas with limitations for agricultural activities (such as 
mountain areas, areas with natural limitations outside mountains, and other areas 
with special limitations) (Bedrač et al., 2022). These factors create more challenging 
conditions for production compared with countries that have larger areas of fertile 
lowlands. 

Recent decades have seen an overall trend towards a reduction in the number of 
agricultural holdings, leading to abandonment of agricultural production in less-
favoured areas, while production has become increasingly concentrated in more 
fertile regions. The number of agricultural holdings in 2020 was 21% lower than in 
2000 (SURS, 2024).

In total, 58% of Slovenia are covered by forests, and only 24% (482,539 hectares) are 
used for agriculture (ARSO, 2024a). Slovenia also has one of the highest share of 
protected areas in Europe: 40% of Slovenia’s territory is protected, with 52.2% of the 
country being designated as ecologically important areas (ARSO, 2024b, 2024c), and 
24.8% of all agricultural areas are protected under the Natura 2000 conservation 
network (Bedrač et al., 2022). Of agricultural land, 36.5% lies at altitudes above 400 
m and 34.1% on slopes that limit agricultural activities (Glavan et al., 2017). 

This is reflected in the majority of Slovenian agricultural land being permanent 
grassland (56%) (KIS, 2022; SURS, 2023). Historically, producing protein for human 
consumption from plant biomass in hilly and mountainous areas was only possible 
through livestock (cattle, with sheep and goats to a lesser extent). Of the remaining 
cropland, only 37% is arable land, and 5.6% permanent crops (fruit, orchards, 
vineyards, and olive groves) (KIS, 2022). Despite the limited area for crop cultivation, 
most arable land is not used for direct human consumption: 71.1% is used to cultivate 
livestock feed (SURS, 2023). Production of cereals for direct human consumption 
has decreased by 19.7% since 1991 (Grabar, 2020).
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Indicator Slovenia European Union

Farm size (ha of utilised 

agricultural area)

7,0 17,4

Share of wooded areas of 

total farm area (in %)

40,8 12,7

Share of permanent 

grasslands of total farm 

area (%)

30,8 25,2

Share of permanent 

grasslands in utilised 

agricultural area (%)

57,8 30,5

Livestock units per 

livestock holding (in LSU)

9,1 47,0

Livestock density (LSU per 

ha of agricultural area)

0,9 0,7

Table 2. Comparison of some farm level statistics between Slovenia (KIS, 2022) and the EU average 
(EUROSTAT, 2022)

2.2 Environmental Impacts of Slovenian 
Agriculture

Despite the seemingly lower impacts of Slovenian agriculture, the Slovenian 
environment can be more fragile to agricultural activities due to due to biophysical 
limitations. Nearly all Slovenians (97%) depend on groundwater resources, many 
of which lie beneath the most intensively farmed areas (Figure 3). While overall 
groundwater quality in Slovenia is high, in these intensive agricultural areas in the 
east of the country groundwater it is poor. Areas with poor groundwater quality 
overlap with regions of high-intensity cropland (primarily monoculture maize) and 
concentrated livestock production (large poultry and pig farms). Degradation of 
water resources is therefore among the main negative environmental impacts of 
Slovenian agriculture, especially as most of it is directly or indirectly associated 
with the livestock sector and the production of animal-based food products.
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Figure 3. Quality of groundwater resources. Red means poor quality. The points show monitoring 
locations, with red points showing locations of insufficient quality. Source: (ARSO, 2024d). 

2.3 Animal Welfare

Compared with most European Union Member States, animal welfare in Slovenia is 
relatively high when assessed by indicators of animal housing, which are related to health, 
feeding, and living conditions (Ingenbleek et al., 2011). Slovenian livestock farms are, on 
average, smaller, and a smaller share of livestock of all species is kept in very large livestock 
holdings, also referred to as megastables (farms with more than 500 livestock units; Figures 
4 and 5) (Breeman et al., 2013; Debonne et al., 2022). 

Improvements in animal welfare have been achieved through increases in free-range poultry 
and pigs, and cattle that graze outdoors for a large part of the year. A considerable part of 
improvements, however, was due to the closure of large pig farms in the past two decades, 
leading to an 80.5% decrease of pigs reared in megastables since 2005. The consumption 
of pork has however not followed the same trend, meaning Slovenia’s self-sufficiency in 
pork has decreased considerably, likely offset by importing pork from neighbouring EU 
countries with lower animal welfare standards (measured by the share of animals housed in 
very large holdings). 

While pig production in Slovenia runs counter to EU-wide trends towards more intensive 
rearing, trends in poultry production are in line with European patterns and are concerning. 
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The number of poultry in megastables in Slovenia has increased by 55% since 2005 
(Eurostat, 2023), with most of the very large poultry holdings concentrated in the east, 
however also on fragile Karst geology or above important groundwater sources (Figure 3). 
Most megastables in Slovenia are poultry farms, housing the equivalent of 3,000 to 12,000 
chickens in livestock units, though only a few such farms exist.

Country Livestock total Cattle Pigs Poultry

Denmark 77.3 38.0 92,5 81,2

Czechia 67.2 53.9 92,7 93,1

Slovakia 61.1 42.9 86,5 92,7

Estonia 60.0 45.1 96,2 95,0

Hungary 59.7 46.2 77,5 66,3

Cyprus 50.9 29.4 95,9 73,2

Spain 50.2 14.5 76,7 62,6

Netherlands 50.0 10.9 85,4 77,4

Italy 42.1 21.1 78,7 69,2

Belgium 39.3 8.8 61,8 74,3

Latvia 38.8 14.4 91,1 90,8

Portugal 38.4 12.9 78,9 68,5

Lithuania 36.3 16.6 90,6 81,0

Sweden 35.9 13.0 72,7 84,6

Germany 32.8 16.3 44,6 69,2

Bulgaria 32.1 9.4 92,0 69,6

Croatia 29.5 22.9 40,1 44,5

Poland 27.4 4.4 37,4 59,8

Romania 22.0 6.1 51,1 44,3

Finland 18.4 3.5 43,3 48,2

France 16.8 3.0 57,0 41,5

Greece 13.0 4.5 69,5 43,5

Ireland 10.4 4.2 92,8 50,4

Slovenia 7.8 1.3 13,5 42,2

Austria 3.0 0.1 5,1 15,6

Table 3. Share of livestock raised in megastables in EU Member States. MS marked with red are those 
from which Slovenia imported more than 5000 tonnes of meat in 2020. Source: (Eurostat, 2023)
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Patterns indicate future improvements in some aspects of animal welfare, such as an 
increased share of both beef and dairy cattle that is grazing, pigs with access to outdoor 
areas and free-range chicken. Nevertheless, by not reducing meat consumption, Slovenia 
runs into the danger of increasing reliance on imported meat, shifting its impact on animal 
welfare to other countries.

Animal welfare 
characteristics

Slovenia European Union

Poultry reared in 
megastables (% of livestock 
in farms with > 500 livestock 
units)

42.2 61.1

Pigs reared in megastables 
(% of livestock in farms with 
> 500 livestock units)

13.5 65.4

Cattle reared in megastables 
(% of livestock in farms with 
> 500 livestock units)

1.3 11.5

Cattle with access to outdoor 
pastures (% of all cattle)

34 Comparison with other alpine 
areas:

Austria: 25 (Carinthia) to 60 (Tyrol)

Italy: 3 (Lombardy) to 100 (Trento 
Alto Adige)

Switzerland: 58 (Valais) to 100 
(Graubünden) 

Germany: 17 (Bavaria) to 27 (Baden 
Württemberg)

France: 89 (Alpes-de-Haute-
Provence) to 94 (Savoie)

Table 4. Comparison of selected animal welfare characteristics for Slovenia (KIS, 2022) and the European 
Union (Eurostat, 2023) 
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Figure 4. Locations of large poultry (26) and pig (7) farms that need to obtain environmental permits for their 
operation. Source: ARSO, 2024d.

2.4 Agri-Environmental Indicators

Based on many indicators, agriculture in Slovenia has lower environmental impacts 
compared with European counterparts. This is due not only to smaller farms and fewer 
large, intensive agricultural holdings, but also to efforts in Slovenian agricultural policy to 
reduce environmental impacts of agriculture over the past three decades (Šumrada et al., 
2021). 

One of the main agri-environmental indicators is the use of synthetic pesticides and nutrients, 
as they are among the most significant pollutants of surface and groundwater in Slovenia. 
These originate from phytopharmaceuticals, animal manure, mineral fertilisers, and other 
organic fertilisers (IPSUM, 2021). Soil and water can also be polluted by other organic 
inputs, such as agricultural wastewater, particularly from livestock farms.

The use of phytopharmaceuticals (fungicides, herbicides, insecticides, and others), has more 
than halved  (-55%) in Slovenia between 1992 and 2021. Most pesticides used in Slovenia are 
fungicides applied on permanent cropland (orchards, vineyards, and hop plantations). A large 
share of phytopharmaceuticals is therefore used for products that do not contribute directly 
to Slovenia’s food security, such as wine and beer production. Vineyards and hop plantations 
account for 57.5% of the total area of permanent crops, with only 42.5% being fruit for direct 
human consumption (KIS, 2022; SURS, 2023). This is particularly problematic, as Slovenia 
has a very low self-sufficiency in fruit (29.5%, discussed in the next section) (ARSO, 2024e; 
Bedrač et al., 2022), and high consumption of alcoholic beverages, which exceeds both the 
European average and recommended health guidelines (EUROSTAT, 2021; NIJZ, 2023). 
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Shifting production on permanent cropland from alcohol to food has been identified as one 
of the main opportunities to improve the sustainability of agriculture in Slovenia and across 
the European Union (Scherer et al., 2018). Reducing alcohol consumption (and production) 
could therefore create additional positive synergies between public health and environmental 
sustainability.

Nutrient balances also show significant progress. The gross nitrogen balance has decreased 
by 54% between 1992 and 2021, with the net nitrogen balance decreasing even more, by 87% 
(ARSO, 2024f; IPSUM, 2021). This was achieved through both reduced nitrogen application 
(to a lesser extent) and more efficient nitrogen management, which improved plant uptake. 
Similar progress has been made for phosphorus: the phosphorus balance has decreased by 
97% between 1992 and 2019, and the actual use of phosphorus fell by 41% (ARSO, 2024g). 
The main agricultural source of both nitrogen and phosphorus in Slovenia is animal manure 
(48% and 57%, respectively) from livestock farms (ARSO, 2024g, 2024f), indicating that 
animal-based food products are the primary contributors to nutrient surpluses and to soil and 
water pollution, particularly through feed production on arable land.

Despite these relatively lower impacts domestically, Slovenia imports food from many 
regions where intensive agriculture leads to high nitrogen exceedance and poor water 
quality (Figure 5). 
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Agri-environmental indicators Slovenija European Union

Pesticide use (kg/ha of utilised 

agricultural area)

4,1 3,1

Gross nitrogen balance (kg/ha of utilised 

agricultural land)

od 32 do 48 53

Gross phosphorus balance (kg/ha of 

utilised agricultural land)

od –0,9 do 4,5 2,2

Organic agricultural land (% of utilised 

agricultural area)

10,8 9,9

Table 5. Comparison of selected agri-environmental indicators for Slovenia (KIS, 2022) and the EU 
(EUROSTAT, 2022) 

2.5 Birds in Agricultural Landscapes

Birds in agricultural landscapes, as indicators of agricultural biodiversity, have 
declined over the past decade. The Slovenian Farmland Bird Index (FBI) for the 
period 2008–2019 showed an overall decline in farmland birds (-22.7%) and an even 
greater decline in grassland specialist birds (-37.4%) (Rigal et al., 2023; Šumrada et 
al., 2021). 

The drivers behind this decline are complex. Recent studies point to forest succession, 
the loss of mosaic landscapes with high cropping diversity, and the decline of 
extensive farming with very low stocking density (< 0.7LU/ha) as the most critical 
factors of biodiversity loss (Rigal et al., 2023; Šumrada et al., 2021). For grassland 
specialist species, the restructuring of dairy and beef production – marked by the 
double trend of abandonment of production in some areas and locally intensified 
productions – appears to be an additional driver (Rigal et al., 2023; Šumrada et al., 
2021). The intensification of production is reflected not only in terms of LU/ha at 
farm level, but also in changing farming practices, such mowing dates, levels of 
fertilisation, crop yields, and the presence of landscape features.  

Figure 5. Nitrogen exceedance in EU Member States. Red circles indicate areas with high nitrogen 
exceedance and low groundwater quality, from which Slovenia imported more than 5,000 tonnes of meat in 
2020. Source: EEA (2019).
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2.6 Self-Sufficiency and Imports

Given the characteristics of Slovenian agriculture – smaller farms and, on average, 
lower environmental impacts – it is important to consider how well domestic 
production can satisfy demand for different food items. This is particularly relevant 
since the consumption of food products with the highest environmental impacts 
(meat and dairy products) is comparable, or even higher than, other EU Member 
States with higher disposable incomes and more intensive agriculture. Slovenia’s 
high intake of animal-based products, which require more land to produce the same 
amount of nutrients compared with plant-based foods (Kaufmann et al., 2022), does 
not reflect its farming, geographic, and socio-economic conditions.

It is often claimed that Slovenia is highly self-sufficient in many food products, but 
the reality is more complex. First, a large share of agricultural inputs, important 
in the production of animal-based products, particularly feed, is imported. Most 
imported feed is used to feed Slovenia’s poultry and pig populations, while bovine 
feed predominantly consists of domestic grass and hay. This is not only limited to 
importing feed from other EU Member States or neighbouring countries, but also 
from Brazil and Argentina, primarily in the form of soya. Annual imports of soya 
ranged from 100,000 to 204,000 tonnes between 2015 and 2022 (Bedrač et al., 2022). 

Second, a considerable share of animal-based food products is exported, while 
domestic demand is partly met by imported meat, which is often cheaper and of 
lower quality. Third, the majority of fruit and vegetables are imported, with self-
sufficiency levels particularly low. 

When total biomass self-sufficiency is considered (including imported agricultural 
inputs), Slovenia is among the European regions with lowest levels (Kaufmann et al., 
2022). It is therefore necessary to distinguish between the environmental impacts of 
food produced in Slovenia and those of food actually consumed by the population, a 
large proportion of which is imported. According to the Global Footprint Network 
(GFN, 2018), Slovenia requires 2.4 times its territory to sustain the lifestyles of its 
population, with almost 25% of the total ecological footprint linked to food and 
beverages (Lin et al., 2018). GFN data show that 60% of Slovenia’s area would be 
necessary to produce the food and beverages consumed, which clearly indicates 
the reliance of Slovenia on other countries, as in reality only 34% of its territory is 
agricultural land. 

Increasing self-sufficiency in many food items is therefore largely dependent on 
reducing consumption of animal-based products.
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M
ea

t

Poultry consumption (kg per capita) 31,5

Self-sufficiency with poultry (% of produced meat vs consumed meat) 112

Import of chicken as a share of consumption (%) 38,4

Pork consumption (kg per capita) 32,7

Self-sufficiency with pork (% of produced meat vs consumed meat) 43

Import of pork as a share of consumption (%) 88,1

Beef consumption (kg per capita) 19,6

Self-sufficiency with beef (% of produced meat vs consumed meat) 111

Import of beef as a share of consumption (%) 34,7

Ja
jc

a 
in

 m
le

ko

Egg consumption (kg per capita) 11

Self-sufficiency with eggs (% of produced eggs vs consumed eggs) 96,8

Import of eggs as a share of consumption (%) 16,2

Milk consumption (kg per capita) 204,1

Self-sufficiency with milk (% of produced milk vs consumed) 316,5

Import of milk products as a share of consumption (%) 7,4

Fermented dairy product consumption (kg per capita)* 20,2

Self-sufficiency with fermented dairy (% of produced vs consumed) 107,9

Import of fermented dairy products as a share of consumption (%) 33,3

Cheese consumption (kg per capita)* 16,8

Self-sufficiency with cheese (% of produced vs consumed) 44,5

Import of cheese as a share of consumption (%) 82,7

Cream consumption (kg per capita)* 6,9

Self-sufficiency with cream (% of produced vs consumed) 81,9

Import of cream as a share of consumption (%) 2,7

Butter consumption (kg per capita)* 2,2

Self-sufficiency with butter (% of produced vs consumed) 51,5

Import of butter as a share of consumption (%) 52,8

Sa
dj

e 
in

 z
el

en
ja

va

Fruit consumption (kg per capita) 58,6

Self-sufficiency with fruit overall (% of produced vs consumed) 13,8 

Self-sufficiency with fresh fruit (% of produced vs consumed) 23,0

Vegetable consumption (kg per capita) 118,5

Self-sufficiency with vegetables (% of produced vs consumed) 43,2

Table 6. Consumption, imports and self-sufficiency for selected food products (Zagorc et al., 2023). For meat 
and dairy products, where Slovenia records high levels of self-sufficiency while simultaneously exporting and 
importing large quantities, estimates have been provided on the share of imports in total consumption.
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Section 3. How Can We 
Reduce Environmental 
Impacts as Consumers? 

 
KEY MESSAGES

	● Considerable reductions in the carbon, water, and land footprint are possible by 	
	 following a healthier diet –even without improving agricultural operations

	● Carbon footprint can be reduced by 36–63%  (EAT Lancet and SFG2024) 
	● Water use for food production can be reduced by 37–48% (Mediterranean, EAT 	

	 Lancet and SFG2024)
	● Land-use footprint can be reduced by 31–51% (SFG2024)
	● Eutrophication footprint can be reduced by 28% (SFG2024) 

We examined different nutritionally balanced dietary guidelines, as provided by 
the evidence base on healthy diets (the new Slovenian Dietary Guidelines). These 
were compared with the current Slovenian dietary profile in terms of sustainability, 
focusing on three key dimensions: carbon, water, and land footprint. The current 
dietary profile (SI-Menu) is characterised by high levels of consumption of animal-
based foods (Gregorič et al., 2022), and is based on reported consumption for a 
representative sample of the Slovenian population. The Mediterranean diet was 
included due to its overall health benefits and its familiarity to Slovenians (Castaldi 
et al., 2022). The analysis also considered the impacts of WHO guidelines (WHO 
and FAO, 2004, 2003), the planetary diet EAT-Lancet (Willett et al., 2019), and the 
newly developed Slovenian recommendations. The dietary patterns and amounts of 
consumed food products in each of these guidelines are provided in the Appendix. 

To compare the different dietary guidelines, synthesised data on carbon, water, 
and land-use footprints were used from publicly available databases and life cycle 
analyses (Petersson et al., 2021; Poore & Nemecek, 2018; Springmann et al., 2018). 
These datasets that have also been applied in other assessments of environmental 
impacts of the food system, such as the German report on environmental effects of 
dietary change (Springmann, 2023). 
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When comparing the current Slovenian diet with more sustainable ones, it is 
clear that Slovenians could considerably reduce their environmental impact by 
following dietary patterns more aligned with human dietary requirements and 
recommendations. The analysis demonstrates that shifting to a healthier diet can 
yield important co-benefits for the environment and has substantial potential to 
reduce diet-related environmental impacts. 

Consumers can considerably decrease greenhouse gas emissions related to their diet by 
opting for healthier diets with a higher share of plant-based food items. With moderate 
improvements – such as following a WHO-recommended diet – emissions can be reduced 
by 36%. By choosing a planetary diet – such as those recommended by EAT-Lancet or the 
new Slovenian guidelines, greenhouse gas emissions could be reduced by 63% compared to 
the average Slovenian diet (Figure 6).

Figure 6. Carbon footprint of different dietary guidelines (based on Petersson et al. 2021). Note that the 
food group fish is not included in the calculations.
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When it comes to environmental impacts in terms of water use, it is possible to nearly 
halve (-47%) the water footprint by adopting a healthier and more sustainable diet as 
recommended by the new Slovenian guidelines, the EAT-Lancet or Mediterranean diet. 
Adopting the WHO-recommended diet can decrease the water footprint related to water 
use by 27% (Figure 7).

Figure 7. Water footprint of different dietary guidelines (based on Petersson et al. 2021). Note that 
the food group fish is not included in the calculations.
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Changing dietary patterns can also decrease the amount of land necessary to produce 
the required nutrients and energy (Figure 8) – a particularly important factor for a small 
country with Slovenia’s geographical limitations. By adopting the new Slovenian dietary 
guidelines or the Mediterranean diet, the amount of land needed to meet nutritional 
requirements could be reduced by 51%.

Figure 8. Land footprint of different dietary guidelines (based on Poore & Nemecek, 2018). Note 
that the food group fish is not included in the calculations.
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Finally, adopting healthier diets could generate positive synergies for soil and 

water quality, as all recommended diets also lead to lower eutrophying emissions 

(Figure 9). These emissions – reduced through lower fertiliser use for animal 

feed production and decreased nitrogen emissions from animal manure – can be 

lowered by up to 70% when following healthier diets such as the new Slovenian 

guidelines, or the Mediterranean and EAT-Lancet recommendations.

Figure 9. Eutrophication footprint of different dietary guidelines (based on Poore & Nemecek, 
2018). Note that the food group fish is not included in the calculations.
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Section 4. Concluding Remarks
Reducing the environmental impacts of the food system will require combined efforts from 
producers (farmers), processors (the food and beverage industry), retailers, and consumers. 
This report has briefly outlined the potential for transitioning towards a more sustainable 
food system by addressing the demand side – consumers.

Slovenia, with dominantly small farms often situated in areas with geographic limitations 
such as remoteness, poor soil, harsh terrain, and climatic characteristics, cannot simply rely 
on farmers alone to change and adopt new practices. In mountainous areas, production of 
plant-based food may not always be possible, and overall, transforming livestock farming 
into vegetable production is not straightforward and may be unfeasible in some contexts. 
However, reducing demand for animal-based products would lower the need for imported 
meat and agricultural inputs, easing pressure on farmers to produce as much meat as 
possible at the lowest price.  Moreover, focusing solely on the agricultural side without 
reducing consumption risks increasing reliance on food imports; if production of animal-
based food items declines but consumption does not, environmental impacts will merely 
shift elsewhere.

By changing our consumption patterns and diets, consumers can therefore take the most 
important step towards a more sustainable food system – one that is more cost-efficient 
compared to investing millions into new technologies, less dependent on food imports, 
as more plant-based food can be produced on smaller areas than animal-based food, and 
healthier for the population.



272

References
Agricultural Institute of Slovenia. Slovenian agriculture in numbers. Agricultural Institute of Slovenia: 

Ljubljana, 2022.
Alexander, P., Brown, C., Arneth, A., Finnigan, J., Rounsevell, M.D.A.. Human appropriation of land 

for food: The role of diet. Glob. Environ. Change. 2016, 41, 88–98. 
Bedrač, M., Bele, S., Brečko, J., Hiti Dvoršak, A., Kožar, M., Ložar, M., Moljk, B., Telič, V., Travnikar, 

T., Zagorc, B.  Poročilo o stanju kmetijstva, živilstva, gozdarstva in ribištva, Kmetijski Inštitut 
Slovenije (KIS): Ljubljana, 2022

Brauman, K.A., Richter, B.D., Postel, S., Malsy, M., Flörke, M. Water depletion: An improved metric for 
incorporating seasonal and dry-year water scarcity into water risk assessments. Elem. Sci. Anthr. 
2016, 4, 000083.

Breeman, G., Termeer, C.J.A.M., Lieshout, M. V. Decision making on mega stables: Understanding and 
preventing citizens’ distrust. NJAS Wagening. J. Life Sci. 2013; 66, 39–47. 

Byerlee, D., Stevenson, J., Villoria, N. Does intensification slow crop land expansion or encourage de-
forestation? Glob. Food Secur. 2014, 3, 92–98. 

Castaldi, S., Dembska, K., Antonelli, M., Petersson, T., Piccolo, M.G., Valentini, R.  The positive cli-
mate impact of the Mediterranean diet and current divergence of Mediterranean countries to-
wards less climate sustainable food consumption patterns. Sci. Rep. 2022, 12, 8847. 

Debonne, N., Bürgi, M., Diogo, V., Helfenstein, J., Herzog, F., Levers, C., Mohr, F., Swart, R., Verburg, 
P., 2022. The geography of megatrends affecting European agriculture. Glob. Environ. Change. 
2022, 75, 102551.  

Ellis, E.C., Gauthier, N., Klein Goldewijk, K., Bliege Bird, R., Boivin, N., Díaz, S., Fuller, D.Q., Gill, J.L., 
Kaplan, J.O., Kingston, N., et al. People have shaped most of terrestrial nature for at least 12,000 
years. Proc. Natl. Acad. Sci. 2021, 118, e2023483118. 

European Enviornment Agency. The European environment: state and outlook 2020 : knowledge for 
transition to a sustainable Europe. Available online: https://www.eea.europa.eu/en/analysis/pub-
lications/soer-2020 (accessed Oct 06, 2025). 

European Enviornment Agency. Water and agriculture: towards sustainable solutions: EEA Rrport 
17/2020. Available online: https://www.eea.europa.eu/en/analysis/publications/water-and-agricul-
ture-towards-sustainable-solutions (accessed Oct 06, 2025).

Eurostat. Treatable and preventable mortality of residents by cause and sex “hlth_cd_apr_”. Data 
browser of the European Statistical Office. Available online: https://ec.europa.eu/eurostat/data-
browser/view/hlth_cd_apr/default/table?lang=en (accessed Oct 06, 2025).

Eurostat. Agricultural production / Animal production / Livestock and meat / Animal populations by 
NUTS 2 regions (agr_r_animal) Available online:  https://ec.europa.eu/eurostat/databrowser/ex-
plore/all/agric?lang=en&subtheme=agr.apro&display=list&sort=category (accessed Oct 06, 2025).

Eurostat. Alcohol consumption statistics. Statistics explained. European Statistical Office, Luxem-
bourg. Available online: https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Alco-
hol_consumption_statistics (accessed Oct 06, 2025).

Eurostat. Farms and farmland in the European Union - statistics explained. Available online: https://
ec.europa.eu/eurostat/statistics-explained/SEPDF/cache/73319.pdf (accessed Oct 06, 2025).

Food and Agriculutre Organization. FAOSTAT - Food and agriculture data. Available online: http://
www.fao.org/faostat/en/#home (accessed Oct 06, 2025).

Food and Agriculture Organization of the United Nations. Human energy requirements. In Report of 
a Joint FAO/WHO/UNU Expert Consultation, Rome,  17-24 October 2001; Food and Agriculture.



273

Organization of the United Nations, World Health Organization: Rome 2004. 
Food and Agriculutre Organization. The state of food security and nutrition in the world, The state 

of food security and nutrition in the world. Food and Agricultural Organization of the United 
Nations (FAO), Rome. Available online: https://doi.org/10.4060/cc3017en (accessed Oct 06, 2025).

Fluet-Chouinard, E., Stocker, B.D., Zhang, Z., Malhotra, A., Melton, J.R., Poulter, B., Kaplan, J.O., Gol-
dewijk, K.K., Siebert, S., Minayeva, T.,et al. Extensive global wetland loss over the past three 
centuries. Nature. 2023, 614, 281–286. 

Global Footprint Network. Technical Report : the Ecological Footprint of Slovenia, Global Footprint 
Network (GFN): Oakland, 2018.

Glavan, M., Malek, A., Pintar, M., Grčman, H., 2017. SPATIAL ANALYSIS OF THE ABANDON-
MENT OF AGRICULTURAL LAND IN SLOVENIA. Acta Agric. Slov. 109, 261–279. https://doi.
org/10.14720/aas.2017.109.2.10

Godfray, H.C.J., Aveyard, P., Garnett, T., Hall, J.W., Key, T.J., Lorimer, J., Pierrehumbert, R.T., Scarbor-
ough, P., Springmann, M., Jebb, S.A. Meat consumption, health, and the environment. Science. 
2018; 361.

Grabar, G., 2020. Njive za hrano ljudi ali za krmo živini? Kmeč. Glas, 9. oktobra 2020.
Gregorič, M., Hristov, H., Blaznik, U., Koroušić Seljak, B., Delfar, N., Pravst, I. Dietary Intakes of Slo-

venian Adults and Elderly: Design and Results of the National Dietary Study SI.Menu 2017/18. 
Nutrients. 2022, 14, 3618. 

Ingenbleek, P.T.M., Blokhuis, H.J., Butterworth, A., Keeling, L.J., 2011. A scenario analysis on the im-
plementation of a farm animal welfare assessment system.  Anim. Welf. 2011, 20, 613–621. 

Intergovernmental Panel on Climate Change  Climate Change and Land : An IPCC Special Report on 
climate change, desertification, land degradation, sustainable land management, food security, 
and greenhouse gas fluxes in terrestrial ecosystems. Cambridge (UK).Available online: https://
www.ipcc.ch/site/assets/uploads/2019/11/SRCCL-Full-Report-Compiled-191128.pdf (accessed 
Oct 06, 2025).

Kastner, T., Rivas, M.J.I., Koch, W., Nonhebel, S., 2012. Global changes in diets and the consequences 
for land requirements for food. Proc. Natl. Acad. Sci. 2012, 109, 6868–6872. 

Kaufmann, L., Mayer, A., Matej, S., Kalt, G., Lauk, C., Theurl, M.C., Erb, K.-H. Regional self-sufficien-
cy: a multi-dimensional analysis relating agricultural production and consumption in the Euro-
pean Union. Sustain. Prod. Consum. 2022, 34, 12–25. 

Lin, D., Galli, A., Murthy, A., Wackernagel, M. The Ecological Footprit of Slovenia. Global Footprint 
Network. Slovenian Environment Agency, 2022.

Ministry of Agriculture, Forestry and Food. Okoljsko poročilo za Strateški načrt skupne kmetijske 
politike za obdobje 2023-2027 za Slovenijo, Ministry of agriculture, forestry and food of the Re-
public of Slovenia: Ljubljana, 2022.

MMC RTV. Od kod uvažamo sojo? Available online: https://www.rtvslo.si/okolje/zeleni-petek/od-kod-
uvazamo-sojo-in-od-kod-meso/629401(accessed Oct 06, 2025).

National Institute for Public Health. Registered alcohol consumption in Slovenia in 2022, NIJZ:  Lju-
bljana, 2023.

Pachauri, R.K., Mayer, L. Intergovernmental Panel on Climate Change (Eds.). Climate change 2014: 
synthesis report. Intergovernmental Panel on Climate Change, Geneva, Switzerland Available 
online: https://epic.awi.de/id/eprint/37530/1/IPCC_AR5_SYR_Final.pdf (accessed Oct 06, 2025).

Perko, D. Geografski informacijski sistemi v regionalni geografiji in geoekologiji. Dela (Filozofska 
fakulteta). 1992, 9, 186–203.

Petersson, T., Secondi, L., Magnani, A., Antonelli, M., Dembska, K., Valentini, R., Varotto, A., Castaldi, 
S A multilevel carbon and water footprint dataset of food commodities. Sci. Data. 2021, 8, 127.

Pilling, D., Bélanger, J. The state of the world’s biodiversity for food and agriculture. Rome: FAO Com-



274

mission on Genetic Resources for Food and Agriculture Assessment, 2019.
Poore, J., Nemecek, T. Reducing food’s environmental impacts through producers and consumers. Sci-

ence. 2018, 360, 987–992.
Pravilnik o določanju in vodenju bonitete zemljišč = Rules on determining and administering land 

rating. The Official Gazette of the Republic of Slovenia. 2008, 47.
Ramankutty, N., Evan, A.T., Monfreda, C., Foley, J.A., 2008. Farming the planet: 1. Geographic dis-

tribution of global agricultural lands in the year 2000: Global Agricultural Lands in 2000. Glob. 
Biogeochem. Cycles. 22, GB1003. 

Richardson, K., Steffen, W., Lucht, W., Bendtsen, J., Cornell, S.E., Donges, J.F., Drüke, M., Fetzer, I., 
Bala, G., von Bloh, W., et al. Earth beyond six of nine planetary boundaries. Sci. Adv. 2023, 9, 
eadh2458. 

Rigal, S., Dakos, V., Alonso, H., Auniņš, A., Benkő, Z., Brotons, L., Chodkiewicz, T., Chylarecki, P., de 
Carli, E., del Moral, J.C., et al. Farmland practices are driving bird population decline across Eu-
rope. Proc. Natl. Acad. Sci. 2023, 120, e2216573120. 

Ritchie, H., 2020. You want to reduce the carbon footprint of your food? Focus on what you eat, not 
whether your food is local. Available online: https://ourworldindata.org/food-choice-vs-eating-
local (accessed Oct 06, 2025).

Ritchie, H., Roser, M., 2019. “Land use”. Published online at OurWorldInData.org. Avialble online:   
https://ourworldindata.org/land-use (accessed Oct 06, 2025).

Scherer, L.A., Verburg, P.H., Schulp, C.J.E.  Opportunities for sustainable intensification in European 
agriculture. Glob. Environ. Change. 2018, 48, 43–55. 

Slovenian environment agency. Environmental Indicators. Import structure of consumed food. Agency 
for Environment of the Republic of Slovenia. Available online: https://kazalci.arso.gov.si/sl/con-
tent/struktura-uvoza-potrosene-hrane (accessed Oct 06, 2025).

Slovenian environment agency. Environmental Indicators. Land cover and land use in Slovenia. Agen-
cy for Environment of the Republic of Slovenia. Available online: URL https://kazalci.arso.gov.si/
sl/content/pokrovnost-raba-tal-0 (accessed Oct 06, 2025).

Slovenian environment agency. Environmental Indicators. Natura 2000. Agency for Environment of 
the Republic of Slovenia. Available online: URL https://kazalci.arso.gov.si/sl/content/natura-2000 
(accessed Oct 06, 2025).

Slovenian environment agency. Environmental Indicators. Nature ares under protection. Agency for 
Environment of the Republic of Slovenia. Available online: https://kazalci.arso.gov.si/sl/content/
varovana-obmocja-narave-1 (accessed Oct 06, 2025).

Slovenian environment agency. Environmental Indicators. Nitrogen balance in agriculture. Agency for 
Environment of the Republic of Slovenia. Available online: https://kazalci.arso.gov.si/sl/content/
bilancni-presezek-dusika-v-kmetijstvu-2?tid=1 (accessed Oct 06, 2025).

Slovenian environment agency. Environmental Indicators. Phosphorus balance in agriculture. Agency 
for Environment of the Republic of Slovenia. Available online:  https://kazalci.arso.gov.si/sl/con-
tent/bilancni-presezek-fosforja-v-kmetijstvu (accessed Oct 06, 2025).

Slovenian environment agency. Geoportal of the Slovenian Environment Agency (Agencija Republike 
Slovenije za Okolje). Available online: https://gis.arso.gov.si/geoportal/catalog/main/home.page 
(accessed Oct 06, 2025).

Springmann, M. Towards healthy and sustainable diets in Germany. An analysis of the environmental 
effects and policy implications of dietary change in Germany, German Environment Agency: 
Dessau-Rosslau. 2023.

Springmann, M., Clark, M., Mason-D’Croz, D., Wiebe, K., Bodirsky, B.L., Lassaletta, L., de Vries, W., 
Vermeulen, S.J., Herrero, M., Carlson, K.M., et al. Options for keeping the food system within 
environmental limits. Nature. 2018, 562, 519–525. 



275

Statistical Office of the Republic of Slovenia. Agricultural census of Slovenia. Available online: https://
www.stat.si/StatWeb/en/news/Index/945.9  (accessed Oct 06, 2025).

Statistical Office of the Republic of Slovenia. Crop production, 2022. Final data. Available online: 
https://www.stat.si/statweb/News/Index/11012  (accessed Oct 06, 2025).

Šumrada, T., Kmecl, P., Erjavec, E., 2021. Do the EU’s Common agricultural policy funds negatively 
affect the diversity of farmland birds? Evidence from Slovenia. Agric. Ecosyst. Environ. 2021, 306, 
107200.

Tilman, D., Balzer, C., Hill, J., Befort, B.L. Global food demand and the sustainable intensification of 
agriculture. Proc. Natl. Acad. Sci. 2011, 108, 20260–20264. 

UN Water. Water and climate change, The United Nations world water development report. Paris: 
UNESCO, 2020.

World Health Organization. Diet, nutrition, and the prevention of chronic diseases : report of a WHO-
FAO Expert Consultation : WHO technical report series, WHO: Geneva, 2002. 

Willett, W., Rockström, J., Loken, B., Springmann, M., Lang, T., Vermeulen, S., Garnett, T., Tilman, D., 
DeClerck, F., Wood, A., e al. Food in the Anthropocene: the EAT–Lancet Commission on healthy 
diets from sustainable food systems. The Lancet. 2019, 393, 447–492. 

Zagorc, B., Moljk, B., Brečko, J., Hiti Dvoršak, A., Bele, S.  Poročilo o stanju kmetijstva, živilstva, goz-
darstva in ribištva 2022. Pregled po kmetijskih trgih, Kmetijski Inštitut Slovenije (KIS): Ljublja-
na, 2023.



276

Daily consumption in g SI menu men SI menu 
women

Mediterranean Eat Lancet WHO Slovenian 
draft 
guidelines

Dairy Dairy 
without 
cheese

534 531 150 250 662 250

Cheese 35 32 11

Vegetables Vegetables 163 158 400 300 300 300

Fruit Fruits  162 226 600 200 200 200

Legumes Legumes 
(kidney 
beans, green 
beans, 
lentils, etc.)

15 11.6 29 75 4 75

Nuts and 
seeds

Fresh and 
processed 
nuts and 
seeds

8 10 30 50 16 30

Tubers Potatoes 99 76 86 50 200

Cereals 
and bread

all cereals 
and bread

307 239 300 232 114 230

Fish Fish 26.5 18.2 86 28 18 28

Meat Red meat 137 76 14 14 80 14

Poultry 72 65 29 29 31 29

Processed 
meat 

52 28 0 0 12 0

Fats and 
oils

Vegetable 
oils and 
margarines

20 16 40 40 46 25

Butter and 
other animal 
fat

8 7 0 12 0 0

Sweets High sugar 
food 

98 107 20 31 50 0

Eggs Fresh 
and food 
incorporated 
eggs

44 36 29 13 31 25

Appendix 1. Different diet profiles considered in this report
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Appendix 2. Environmental impacts of different food items from 
different data sources

SuEATableLife (Peterson et al. 2021) Poore and Nemecek 2018

category item
carbon (kg 
CO2eq per kg)

water (liter per kg 
or l)

land use (m2 
per kg)

eutrophication (g 
PO43-eq per kg)

Dairy dairy without cheese 1,4 1599 2,1 2,9

milk 1,4 1599 2,1 2,9

yogurt, cheese, milk cream 2,55 1540 20,2 26,3

  Cheese 9,59 5253 7,9 26,3

Vegetables Vegetables  0,33 336 0,3 1,2

Fruit Fruits 0,4 748 0,5 0,4

Legumes

Legumes and legumes 
products (kidney beans, green 
beans, lentils, etc.) 0,52 4615 6,7 1,6

Nuts and seeds
Fresh and processed nuts and 
seeds 1,11 4918 8,7 6,6

Tubers Potatoes 0,27 554,8 0,8 0,6

Cereals and bread all cereals and bread 0,86 901,8 2,7 1

Breakfast cereals 2,64 2196,5 2,7 1

  Pasta, rice 1,21 1508,5 2,2 2,9

Fish Fresh fish 5,19 2313 5,6 58,3

Meat beef 25,75 15.139 25,9 79,8

pork 5,7 6299 13,4 29,5

Poultry 3,88 4325 11 22,7

  Processed meat  5,99 6177 13,4 295

Beverages
Sugar-containing soft 
beverages 0,48 1019 0,9 0,5

Fats and oils Vegetable oils and margarines 2,11 6792 16,3 5,8

  Butter and other animal fat 8,84 5659 7,9 26,3

Sweets Sugar and confectionary 0,78 1294,5 1,8 3,3

Cakes, cookies 1,99 1870,3 1,8 3,3

  Desserts 3,16 2158 1,8 3,3

Eggs
Fresh and food incorporated 
eggs 3,2 3270 5,7 12

(we can provide estimates from other guidelines, e.g. Denmark, Germany, Netherlands… to indicate the potential range of values – 
however, these are relatively similar, especially with plan-based items)
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