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Abstract: Dietary guidance to recommend food patterns to deliver nutrients has been well accepted 

for the past century. Foods to deliver essential nutrients and energy are needed across the life cycle 

and are dependent upon local industries and accepted cultural practices to deliver essential 

nutrients to prevent nutrient deficiency diseases. Since the 1980s, dietary guidelines to prevent 

chronic diseases have relied on epidemiological research to predict what dietary patterns are linked 

to reduced risk of chronic disease or links to health outcomes.  Dietary guidelines have been broad, 

typically recommending avoiding “too much sugar”, “too much saturated fat”, and “too much 

sodium”. Efforts to fine tune these recommendations have met with limited scientific data to 

support more specific recommendations across the life cycle.  Consumers have become skeptical of 

dietary guidelines as media coverage of new studies is often in conflict with accepted nutrition 

dogma. We discuss whether we really have a science-based databank to support dietary guidelines, 

based on a scientific session at the 10th International Conference on Nutrition and Growth. 
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1. Introduction 

The modern science of nutrition, starting from its origins more than one century and a half ago, 

initially has been strictly confined to the concepts of dietary requirements. These included energy 

and single macronutrients, as well as micronutrients such as minerals, microelements, and vitamins. 

The main focus was directed towards the prevention and treatment of nutrient deficiency diseases 

such as scurvy because of inadequate Vitamin C intake.  Determining nutrient reference intakes 

designed to promote optimal health and prevent chronic diseases across a diverse population group 

is a much more difficult question.   

However, the landscape began to change in the late 1980s of the last century, other main factors 

entered nutrition science, such as functional nutrition and personalized nutrition entered the field.  

Additionally, obesity emerged as a significant concern, signaling the potential for future non-

communicable disorders. Within a few years, obesity escalated into a global pandemic, whose causes 

cannot be simply related to the algebraic calculation of [energy input–energy output] [1]. 
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In the last decade, other factors have added complexity to the field of nutrition science. These 

include the rapid climate change connected to CO2 emissions and the necessity for policies that 

promote sustainability at both individual and global levels. The need for shorter dietary food supply 

chains has also become increasingly evident. This evolving scenario has been further dramatically 

deranged by the Covid-2 pandemic, further worsening the gap related to social inequalities [2].  

Within this complex setting, partly unexpected, the approach to nutrition science is also rapidly 

changing. Dietary needs are now being assessed in the context of local dietary patterns (sustainable, 

economically affordable, healthy on an epidemiologic point of view) [3,4].  

The concept of the benefits (or damages) of components of the every-day diet has shifted from 

focusing on individual compounds to considering the food matrix as a whole [5]. 

As a consequence, new evidence [correctly designed and interpreted], the revision of dietary 

guidelines in the light of “localized” dietary patterns, and using more comprehensive frameworks, 

are needed to elaborate messages able to reach consumers in a positive, and holistic, way [6]. 

This manuscript serves to summarize the presentations made during the 10th N&G conference 

[7], encapsulating key points and advancements in the field.  

2. The Role of Evidence in Nutrition Research 

Renowned researcher John P. Ioannidis from Stanford University School of Medicine has raised 

doubts about the reliability of most published research findings, suggesting that they are likely to be 

false [8]. These concerns are further supported by a recent review published in BMJ [9], which 

highlights the lack of independence and transparency in formula trials and the presence of biased 

outcomes resulting from selective reporting. Therefore, while nutrition research plays a vital role in 

shaping dietary guidelines, public health policies, and individual dietary choices, there is growing 

concern about the reliability and validity of research findings in this field. This section aims to explore 

some of the challenges in nutrition research and strategies to improve the quality of evidence. 

2.1. Bias in Nutrition Research 

One of the key challenges in nutrition research is the presence of bias. This term refers to any 

factor that can cause a study to produce results that are systematically different from the true effect 

of the intervention or exposure being studied [10]. Biases can occur in various ways when studying 

healthcare effects. For example, there may be differences between the groups being compared 

(selection bias), variations in the care provided or exposure to other factors (performance bias), 

people dropping out or being excluded from the study (attrition bias), or biases in how outcomes are 

measured (detection bias). Other important biases include publication bias that skews results towards 

positive findings, and funding bias that can influence outcomes based on vested interests [11]. 

Confounding factors also pose challenges in nutrition research. These factors are additional 

variables that can impact the relationship between an exposure and an outcome, leading to 

misleading or inaccurate conclusions [12]. For instance, when studying the health effects of a specific 

nutrient, failing to account for other dietary or lifestyle factors that could confound the observed 

associations can result in erroneously attributing causation when there may only be a correlation. 

Maternal diet and childhood obesity provide an example where studies must consider confounders 

like genetics, postnatal feeding practices, and family lifestyle choices [13]. Long-term follow-up and 

attrition rates present significant challenges in nutrition research due to their potential to introduce 

bias and affect the validity of results. Participant dropout during a study is inevitable and carries 

various consequences, including reduced statistical power, the introduction of bias, and limitations 

in the generalizability of findings. When it comes to long-term randomized controlled trials (RCTs) 

and prospective studies, there is an ongoing debate regarding the acceptable level of loss to follow-

up. Some experts in Evidence-Based Medicine (EBM) suggest an 80% cut-off point [14], indicating 

that studies with a higher attrition rate may be less reliable. However, others argue against using 

fixed benchmarks to determine acceptable follow-up rates, deeming it unnecessary and unhelpful as 

it may hinder future research in the field. Instead, it is crucial to approach attrition and its effects by 

considering the specific design and objectives of each study individually [15,16]. 
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Ethical considerations also play a significant role in nutrition research. Randomized controlled 

trials are considered the gold standard for testing the safety and efficacy of novel nutritional 

interventions. However, ethical concerns arise when attempting to randomize infants to 

breastfeeding or formula-feeding groups [17]. While exclusive breastfeeding is considered optimal, 

it is not possible or ethical to randomize infants in this manner [18]. 

2.2. Improving the Quality of Evidence 

Efforts to improve the quality of evidence in nutrition research can be supported through 

various strategies. One notable initiative in this regard is the Enhancing the QUAlity and 

Transparency Of health Research (EQUATOR) network [19]. EQUATOR serves as an organization 

that promotes transparent and accurate reporting of research studies. A key aspect of their approach 

is advocating for the utilization of rigorous study designs and methodologies. This involves careful 

planning and execution of studies, employing robust methodologies that align with the specific 

clinical questions being investigated. One significant contribution of EQUATOR is the development 

of reporting guidelines. These standards aim to ensure that manuscripts encompass all essential 

details pertaining to the study's design, execution, and analysis. Authors are now required by editors 

to adhere to these standards when submitting their work for publication. Several noteworthy 

reporting guidelines have emerged as part of this effort.  

One prominent set of guidelines is the CONSORT (Consolidated Standards of Reporting Trials) 

guidelines, which provide a checklist and flowchart specifically tailored for randomized controlled 

trials (RCTs) [20]. CONSORT also offers extension statements for various types of RCTs, including 

structured abstracts, cluster RCTs, pragmatic trials, and non-inferiority and equivalence RCTs. 

Another significant standard is PRISMA (Preferred Reporting Items for Systematic reviews and 

Meta-Analyses), which provides a checklist and flowchart for conducting systematic reviews or meta-

analyses of RCTs [21]. STARD (Standards for the Reporting of Diagnostic Accuracy Studies) has also 

been established, offering a checklist and flowchart to evaluate diagnostic accuracy studies [22]. 

Additionally, and STROBE (The Strengthening the Reporting of Observational Studies in 

Epidemiology) [23] provides a checklist specifically designed for conducting observational trials. By 

diligently following these reporting guidelines and standards, researchers can significantly reduce 

the likelihood of a substantial portion of published research being flawed, thus improving the overall 

quality of evidence in the field of nutrition research. 

The standardization of outcome measures and assessment methods is also of utmost importance. 

This allows for easier comparisons across different studies and facilitates the synthesis of evidence in 

systematic reviews. One initiative that addresses this issue is the Core Outcome Measures in 

Effectiveness Trials (COMET) Initiative [24]. The goal of this initiative is to establish a set of 

standardized outcomes that should be measured and reported as a minimum requirement in all 

clinical trials within a specific area of health or healthcare. This approach helps tackle the problem of 

inconsistent outcome reporting and promotes greater consistency and transparency in nutrition 

research. In the context of pediatric nutrition research, there are specific examples of core outcome 

sets that may be useful. These include diarrhea [25], infant colic [26], or food allergy [27]. 

Implementing these core outcome sets can contribute to a more consistent and comprehensive 

evaluation of pediatric nutrition interventions. 

Collaboration among researchers, institutions, and funding agencies plays a crucial role in 

enhancing transparency and minimizing research bias. Transparent reporting involves registering 

and reporting all trial results, regardless of whether they support or refute the initial hypothesis [28]. 

This practice serves as a preventive measure against selective reporting and publication bias, which 

tend to favor studies with positive results while neglecting those with negative or inconclusive 

findings. Additionally, the recent emphasis on data sharing ensures that research data is made openly 

accessible, enabling other researchers to analyze and validate the results independently [29]. 
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2.3. Evidence vs Recommendations 

One example that illustrates how evidence can change recommendations is the Learning Early 

About Peanut Allergy (LEAP) study. Published in 2015 [30], the LEAP study resulted in definitive 

changes in infant nutrition recommendations regarding the introduction of peanuts to prevent 

peanut allergy. Previously, it was widely believed that introducing peanuts to infants at an early age 

could increase the risk of developing allergies. However, the LEAP study revealed evidence to the 

contrary. This well designed and conducted RCT demonstrated a substantial reduction (up to 86%) 

in peanut allergy among children with eczema and/or egg allergy by introducing peanuts between 4 

and 11 months of age, as opposed to avoiding peanuts entirely until the age of 5. These findings, 

along with subsequent research [31,32], led to a significant shift in infant feeding guidelines. Many 

organizations now recommend introducing peanuts early to prevent peanut allergies, especially in 

high-risk infants [33–35]. This example demonstrates how robust evidence can challenge existing 

practices and directly impact recommendations and guidelines in the field of nutrition research.  

The Role of Evidence in Nutrition Research: Synopsis 

Evidence plays a crucial role in nutrition research and the development of evidence-based 

practices. However, challenges such as confounding factors, biases, heterogeneity, and limited data 

on specific populations can compromise the validity and reliability of research findings. By 

employing rigorous study design, transparent reporting, collaboration, and standardized outcome 

measures, we can improve the quality of evidence in nutrition research. 

3. Evolution of Dietary Guidelines & The Evidence Base 

Humans have survived on a wide range of diets, mostly reflecting access to food supply.  

Although protein needs are based on ideal body weight (0.8 g protein/kg body weight for adults), the 

amounts of carbohydrates and fats in healthy diets vary greatly [36]. Traditional Eskimo diets contain 

80% of calories as fat, whereas traditional African diets are 80% of calories as carbohydrates. The trick 

for good nutrition is to consume diets that contain the appropriate number of calories, adequate 

protein, and essential vitamins, minerals, and fluids for any given individual within the whole 

population. Food guides to assist consumers to choose the wide variety of foods to deliver nutrients 

vary across countries. 

3.1. Accepted Nutrition Facts 

Traditionally, nutrient recommendations were made to prevent deficiency diseases. In 1941, the 

National Academy of Sciences in the United States began issuing Recommended Dietary Allowances 

(RDAs), the quantity of nutrients a person needs to consume daily to ensure basic good health, proper 

growth, and reproductive success and to prevent nutrient deficiency diseases. The current nutrition 

standards for the United States and Canada are the 2002 Dietary Reference Intakes (DRIs). These 

standards include the Recommended Dietary Allowances (RDAs) for vitamins and minerals. RDAs 

are designed to meet the needs of 98% of the population.  Average energy requirements across the 

lifecycle are also part of the RDA. Upper limits (UL) are quantities of nutrients that could cause 

potential harm.  Dietary deficiency diseases have been virtually eliminated in the United States, 

thanks to the enrichment of refined grains with thiamin, riboflavin, niacin, and iron, the addition of 

Vitamin A and D to milk, and consumption of fortified products such as ready-to-eat breakfast 

cereals. A second universally accepted dietary principle is to maintain appropriate body weight by 

consuming only enough food to balance the amount of energy expended. This varies greatly across 

the lifecycle with energy needs increasing greatly during growth and development. Balancing energy 

intake with energy needs has become much more difficult as modern life has removed all needs for 

physical labor, and tasty foods are inexpensive and easily obtainable. We have had more success 

fighting obesity in pigs, perhaps because swine diets are normally balanced for all nutrients, which 

may be an important practice to prevent obesity in humans also [37]. 
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Dietary recommendations to prevent chronic disease have always been controversial. Dr. Alfred 

Harper, in his article “Killer French Fries: The Misguided Drive to Improve the American Diet” (1988) 

describes our ways of learning about nutrient deficiencies and describes how such a model will not 

work for chronic diseases such as heart disease and cancer [38]. He points out misinformation in the 

early Dietary Guidelines. For example, fruits are listed as a source of “complex carbohydrates”, when 

in reality they are mostly a source of sugar and often are poor sources of nutrients including vitamins 

and minerals.  “An apple a day keeps the doctor away” is a well-known phrase in the English 

language and an apple does provide 2 grams of dietary fiber, but 72% of dry matter in an apple is 

sugar and apples are high in fructose [37]. Harper stated that “science cannot at this time ensure than 

an altered diet will provide protection from certain killer diseases such as heart disease and cancer.” 

And “clinical advice to change diet based on the need to lower serum cholesterol is much different 

than public health advice to suggest that all Americans should consume plant foods of low protein 

quality”. In 1980, “Nutrition and Your Health: Dietary Guidelines for Americans” was issued in 

response to the public’s desire for authoritative, consistent guidelines on diet and health [39]. Public 

Law 101-445, Section 3, requires publication of the Dietary Guidelines for Americans at least every 5 

years.  They represent federal nutrition policy established jointly by the US Department of 

Agriculture (USDA) and the Department of Health and Human Services (HHS). They are designed 

to provide science-based advice to help prevent chronic disease and promote health. They lay the 

foundation for federal nutrition program and nutrition education programs and serve as a basis for 

research gaps and priorities. The Dietary Guidelines for Americans have evolved over time, but have 

not gravitated far from their original 7 general recommendations: 

1. Eat a variety of foods. 

2. Maintain ideal weight. 

3. Avoid too much fat, saturated fat, and cholesterol. 

4. Eat foods with adequate starch and fiber. 

5. Avoid too much sugar. 

6. Avoid too much sodium. 

7. If you drink alcohol, do so in moderation. 

3.2. Controversies in Dietary Guidance 

The process by which federal agencies and policy makers consult scientific research in 

developing proposed regulations and polices varies, and greatly impacts the nature of the ultimate 

recommendations [40]. Efforts to micromanage the diet by imposing strict dietary rules are difficult 

to support with evidence-based nutrition science. Concepts such as added sugar and solid fats, which 

work well in computer-based food modeling, are not helpful to consumers attempting to select and 

consume a “healthier diet”. We eat foods, not nutrients, and cultural norms and traditions must be 

considered when determining dietary guidance. 

• Carbohydrates 

Plant foods are universally promoted for their links to improved human health, yet 

carbohydrate-containing foods are often maligned based on isolated, reductionist methods that fail 

to assess carbohydrate foods as a matrix of nutrients and food components [41]. Currently accepted 

positive carbohydrate quality indices include plant food whole-grain content, and dietary fiber 

content, while the need to reduce calorie intakes because of obesity has recommended a reduction of 

added sugar. Guidelines on dietary sugar do not meet the criteria for trustworthy recommendations 

and are based on low-quality evidence [42]. Public health official (when promulgating these 

recommendations) and their public audience (when considering dietary behavior) should be aware 

of these limitations.  

Efforts to measure “carbohydrate quality” have attempted to devise scoring systems to promote 

carbohydrate foods that are high in dietary fiber, low in free sugars, concentrated in whole grains, 

low in sodium, and significant sources of potassium, to align with dietary guidelines.  Additionally, 

scoring systems attempt to consider culturally inclusive dietary patterns and consider food 

economics and food availability [43].  
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• Fats 

Whereas past dietary guidelines placed limits on total fat intake especially saturated fats, recent 

studies indicate more complex links with health [44]. Fat-free dairy products are recommended 

because of their nutrient density, not a link between their fat content and health or disease outcomes 

[45]. Since fats contain 2.5 times the number of calories per grams as carbohydrate or protein, a low-

calorie diet typically is low in fat. Thus, guidelines for fat intake must differ between regions of 

general poverty and malnutrition compared to regions that calories need to be reduced.   

• Protein 

Plant-based diets, and more specifically plant-based proteins, have been the subject of growing 

interest from researchers and consumers because of their potential health benefits as well as their 

positive environmental impact [46]. It is not possible to separate the health-promoting effects of 

dietary fiber, vitamins, minerals, and phytochemicals in plant foods from the plant protein they 

contain. Protein is not a “nutrient of concern” in the Dietary Guidelines for Americans, yet groups 

across the lifecycle, including children and the elderly, are at risk for protein deficiency because of 

food choices [47]. Commonly consumed sources of dietary protein frequently contribute substantially 

to intakes of nutrients such as calcium, Vitamin D, potassium, dietary fiber, iron, and folate, which 

have been identified as nutrients of concern, i.e. intakes are often lower than recommended intakes. 

Yet dietary recommendations to reduce intakes of saturated fat and solid fats may result in dietary 

guidance to reduce intakes of commonly consumed food sources of protein, in particular animal-

based protein. When we focus on removing nutritional “bad guys”, such as added sugars and solid 

fats, we may have the unintended consequences of reducing intakes of high-quality protein, and 

nutrients of concern such as calcium, iron, Vitamin D, potassium, dietary fiber, and folate. Clearly, 

once more, the critical subdivsion of nutrients (as in RDA) from foods in their whole food form (as in 

dietary patterns) is the critical challenge–and gap- in nutrition science. 

3.3. Sustainable Diets vs Ultra-Processed Diets : Contrasting or Complementary? 

With a growing global population, the demand for high-quality food to meet nutritional needs 

continues to increase. Our ability to meet those needs is challenged by a changing environment that 

includes constraints on land water resources and concerns about the impact of human activity 

including agricultural practices on the changing climate [2,48].  Animal source foods provide a wide 

array of nutrients, including high quality protein, but the impacts on the environment must be 

considered in the future of agricultural production. A case study of vegetable oils supports that 

sustainable nutrition should be considered beyond pure nutritional facts, at the light of soil 

preservation, local resources and human needs in terms of health, employment and socio-economic 

development [49]. 

The 2025 Dietary Guidelines for American (DGA) Scientific Advisory Committee is addressing 

the relationship between dietary patterns with ultra-processed (UPF) and body composition and 

weight status [50]. In a proof-of-concept study, we developed a list of foods that fit NOVA criteria 

for UPF, fit within dietary patterns in the 2020 DGA, and are commonly consumed by Americans. 

We then used these foods to develop a 7-day, 2000 kcalorie menu. In the ultra-processed DGA menu 

that was created, 91% of kcal were from UPF, or NOVA category 4. The Healthy Eating Index [51] 

score was 86 out of a possible 100 points, mostly because of excess sodium and insufficient whole 

grains. The menu provided adequate amounts of all macro- and micronutrients except vitamin D, 

vitamin E, and choline. Healthy dietary patterns can include most of their energy from UPF and still 

receive a high diet quality score and contain adequate amounts of most macro- and micronutrients. 

Within the context of circular economy, consistent with either fewer CO2 emissions and the 

valorization of a short distribution chain, the development of newer UPF could lead to further 

improvements able to modulate the double burden of malnutrition while reducing the wasting of 

resources [52]. 
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Challenges of Dietary Guidance: Synopsis 

Nutrition science relies on research tools that are most effective at isolating the effect of a 

particular nutrient, rather than tools that rely on either whole foods and food systems. Shifting from 

a nutrient focus to a whole foods focus is difficult as the body of scientific evidence to support 

consumption of whole foods compared to nutrients is limited [unless we consider dietary patterns 

historically developed in specific areas, such as the Mediterranean, Nordic, Japanese, and still others]. 

All dietary guidelines must provide nutrients across different age groups from birth to death, so 

nutrient dense foods like dairy, whole grains, fruits, vegetables, and protein foods will continue to 

be on the plate. Cost, sustainability, supply, culture, and convenience all impact food intake and must 

be considered in dietary guidance. 

4. Benchmark of Dietary Guidelines 

Grading the Evidence to Decision Making in Nutrition Research: a Public Health Perspective. 

We have previously considered both advantages and limits of established dietary guidelines and 

related derived recommendations. Within this context, dietary guidelines and recommendations, 

usually developed by government bodies or large authoritative organizations, have major 

downstream effects on public policy, and should be based on the best evidence and be aligned with 

public values and preferences. 

In order to support the development of evidence-informed dietary guidance the WHO 

Department of Nutrition and Food Safety in 2010 established the WHO Nutrition Guidance Expert 

Advisory Group (NUGAG) [53], composed of experts in subjects such as nutrition science as well as 

public health or clinicians. The advisory group had the mandate of attending to certain elements 

essential to the development of effective guidelines, including 1) Scope of guidelines, 2) Selection and 

prioritization of important outcomes, 3) Examination and interpretation of the evidence. In 

formulating the recommendations, the NUGAG was asked to take into consideration the quality of 

evidence generated and compiled as well as diverse values, balance of benefits and harms, resource 

implications, priority of the problem, equity and human rights, acceptability, and feasibility. 

In spite of this important effort, however, a growing body of evidence accumulated supporting 

the notion of serious deficiencies in the methods used so far to develop dietary guidelines. Such 

deficiencies included the failure to access or conduct comprehensive systematic reviews, the lack of 

systematic or rigorous evaluation of the quality of the evidence, the failure to acknowledge the 

limitations of the evidence-based underlying recommendations, and insufficiently stringent 

management of conflicts of interest [54]. 

4.1. Grading the Evidence 

In 2019, Zeraatkar et al. [55] suggested to address this burning issue by adhering to international 

standards for guideline development, including adopting systematic review methodology, using 

rigorous systems to evaluate the certainty of the evidence, and moving from evidence to 

recommendations by adopting the GRADE approach (Grading of Recommendations Assessment, 

Development and Evaluation). In fact, few years earlier Alonso-Coello et al. [56] published the 

GRADE-Evidence to Decision Framework (EtD), that was developed to facilitate the process of 

moving from evidence to recommendations in a structured manner by building on the GRADE 

approach. The main purpose of the framework is to help groups of experts that constitute panels to 

use the evidence available in a structured and transparent way to inform decisions, guidelines and 

recommendations. Through this framework, decision makers can be informed about the relative 

benefits and harms of the options being considered, and ensure that all important factors are 

considered in the decision-making process. A number of applications of the GRADE-ETD framework 

in nutrition has been published since then [57,58]. 

The process expected from the application of GRADE-EtD consists of three main parts depicted 

in Figure 1:  

Defining the question  
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Making the assessment 

Making the recommendations. 

 

Figure 1. Evidence to Decision (EtD) conceptual map workflow. From [56]. 

In closer detail, the process starts with the setup of a panel composed by different stakeholders 

including policy makers, and a guideline organization (eg scientific society). The panel joins a 

technical team that will do the extensive work of collecting research evidence from the literature. The 

first step consists in formulating the objective of the recommendations/guidelines that usually is done 

through a narrative review and panel consultation. Immediately after, the technical team starts 

collecting the available evidence from the literature by following the criteria of the systematic 

literature review.  

Beyond collecting the evidence on the main health outcomes, the peculiarity of the GRADE EtD 

is the inclusion of many criteria in the evidence gathering and assessment phase regarding the 

appropriateness of the intervention. In fact, in addition to the health effects associated with a certain 

diet or nutrient, dietary guidelines may also consider other criteria such as equity, feasibility, 

acceptability or economic evaluations. This largely depends on the perspective they assume (Table 1 

and Figure 1). For example, dietary guidelines targeted at health professionals are less likely to 

consider costs or equity than guidelines with a societal perspective. Ideally, such additional 

considerations related to the implementation aspects, should be accompanied by a comprehensive 

search of the literature conducted with similar rigor when addressing systematic literature reviews 

for health outcomes. It is not surprising that the technical team usually do not achieve this degree of 

rigor, with most dietary guidelines limiting their scope to considering only health outcomes.  

Table 1. Additional considerations for those developing guidelines in nutrition. 

Consideration Details 

Resource use Healthy dietary patterns may be costly. Evaluating the cost 

effectiveness of programs that promote healthy dietary patterns may 

be important. Evaluation of the cost effectiveness should ideally be 

specific to each setting in which the guidelines will be implemented as 

costs will vary between regions. 

Equity There may be reasons for anticipating differences in the relative 

effectiveness of dietary recommendations for disadvantaged groups. 

Therefore, the implementation of recommendations may result in an 

increase in health disparities. Recommendations may include 

strategies to reduce anticipated inequity. 

Environmental impact Although certain dietary patterns may optimize health outcomes, they 

may not be environmentally sustainable in the long term. For 

example, meat production requires large amounts of land and water 
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to grow grain to feed livestock. It also contributes to methane 

emissions. 

Feasibility There may be important barriers to implementing dietary 

recommendations. For example, global and national food suppliers 

may not be prepared to deal with the shift in a population’s dietary 

patterns that may follow the implementation of a new dietary 

guideline. The food industry may not be adequately prepared to 

respond to changes in demand with new or alternative products. 

Acceptability Some dietary interventions may not be acceptable to stakeholders. 

Stakeholders are broadly defined as individuals, groups, or 

organizations that may be directly affected by or interested in a 

proposed policy. Cultural and religious considerations may make 

some dietary patterns unacceptable to some groups of people. Certain 

dietary interventions may be burdensome and unacceptable to the 

general public. 

Once the available evidence is collected with reference to each criterion of the framework, an 

evaluation of the quality of the evidence is carried out according to the GRADE methodology. Based 

on the evidence collected for each criterion and the certainty of evidence produced by applying the 

GRADE methodology, the expert panel can make judgments that will then feed into a final 

recommendation (Figure 1).  

The recommendation can identify the intervention under study as strongly recommended, 

conditionally recommended (panel is less confident and therefore it also includes specific guidance 

on the conditions required for implementing) or against the recommendation. It should be noted that 

while the recommendation is developed independently from the panel members guided from the 

technical team and the guidelines organization that vote in favor or against each criteria and make 

the final judgment, the decision for implementation largely depends on the decision makers and this 

can be more political and not completely aligned with the conclusion of the constituent team and the 

panel. 

Finally, although very strict in its implementation rules, there is by necessity a considerable 

amount of subjectivity involved in rating the certainty of evidence and grading the recommendations, 

and that two persons evaluating the same body of evidence might come reasonably to two different 

conclusions. However, the advantage of GRADE is that it provides a transparent framework through 

which these subjective judgments can be documented and communicated to stakeholders. 

4.2. The Growing Issue of Health Equity 

Guideline developers should consider the impact of guidelines on health equity. The latest 

report of the Health at Glance shows that high values of the Family Affluence Scale (a four-item 

measure of family wealth developed from the WHO Health Behaviour in School-aged Children 

Study) are associated with reduced overweight (Figure 2). There is no doubt that that huge 

inequalites in diet exist and that such inequalities are associated with weight gain and obesity. There 

is also evidence, however, that higher cost diets tend to be more in line with the principles listed in 

institutional guidelines. 

 

Figure 2. Reduction of self-reported overweight with higher values of the Family Affluence Scale 

(FAS). From Health at a Glance: Europe 2022: State of Health in the EU Cycle, OECD Publishing, Paris, 

https://doi.org/10.1787/507433b0-en. 
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A systematic review published in 2010, suggested that dietary behaviors may contribute to 

socioeconomic inequalities in overweight/obesity in Europe [59]. The study examined socioeconomic 

inequalities in intakes of dietary factors associated with weight gain, overweight/obesity among 

adults in Europe. The literature searches included studies published between 1990 and 2007 

examining socioeconomic position (SEP) and the consumption of energy, fat, fiber, fruit, vegetables, 

energy-rich drinks and meal patterns. The most consistent evidence of dietary inequalities was for 

fruit and vegetable consumption, with lower socioeconomic groups less likely to consume fruit and 

vegetables. Differences in energy, fat and fiber intakes (when found) were small-to-moderate in 

magnitude; however, differences were moderate-to-large for fruit and vegetable intakes. There were 

no regional or gender differences in the direction and magnitude of the inequalities in the dietary 

factors examined. The question, however, is “do people consume unhealthy foods either because they 

do not know that they are unhealthy, or because they lack the motivation to stop consuming them? 

Or maybe because policies are not designed to address this issue (the higher costs of healthy foods, 

for instance)?  

Evidence from a large systematic review indicates that provision of nutrition information is 

insufficient to change dietary behaviors, particularly among disadvantaged groups with fewer 

resources at their disposal [60]. Policy makers should be aware that some healthy eating interventions 

targeted at healthy populations may have greater benefits for individuals of higher SEP (and 

subsequently increase inequalities), notably personalized nutritional education and dietary 

counselling interventions. On the other hand, a combination of taxes and subsidies may preferentially 

improve healthy eating outcomes for people of lower SEP (potentially reducing inequalities), as well 

as counseling activities aimed at improving knowledge to optimize the use low-cost healthy foods 

(cereals, dry legumes, nuts, milk, and others) (reference needed here). As noted, the majority of 

identified studies in the aforementioned review did not explore differential effects by SEP. When 

considering implementing a food policy at any level, those involved should consider the potential 

differential impact of these on health inequalities. 

Benchmark of Dietary Guidelines. Synopsis 

Improving the methods for developing dietary guidelines has the potential to improve public 

policy decision making about nutrition. To make this improvement, we must base all 

recommendations on methodologically rigorous systematic literature reviews and relying on high 

quality evidence across all the domains considered – not just those limited to single nutrients. If only 

low evidence is available, panels must acknowledge limitations and refrain from making 

recommendations. Decision-makers can make use of several resources that set standards for the 

development of guidelines, and GRADE-EtD represents one of the most comprehensive and rigorous 

instruments available. 

5. Psycho-Social Factors Impacting Adherence to Dietary Guidelines 

As previously underlined, although dietary guidelines are in search of solutions harmonized 

within more comprehensive frameworks, challenges still exist in transforming them in a real 

guidance for consumers’ behaviours [62], at the light of next adjustments within more holistic views. 

Consumers, independently of their level of literacy about nutritional guidelines, often tend to not be 

compliant to them, and this become particularly challenging in the case of patients’ population, who’s 

disease course may depend also on their food choices and intake. 

5.1. Individual demographics: The Need of a Behavioural Approach  

Several factors impact on the level of people’ adherence to dietary guidelines. Undoubtfully 

levels of educations determine the extent to which consumers are better exposed to information about 

healthy models of nutrition and better able to comply to guidelines. On the contrary it is evident that 

a poor knowledge of healthy food selections could negatively influence consumers eating habits [63]. 

Another fundamental factor is related to the economic wellness of the population, since, as already 
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mentioned, financial aspects might also play a role in determining the consumer’s ability and 

willingness to consume healthier food [64].  

There are several evidences related to the increase of junk food choices in the most marginalized 

target of the population. Furthermore, ethics and cultural factors also influence consumers’ 

willingness (and ability) to comply with dietary regimes: traditions routed in a cultural group not 

only strongly shapes food consumption habits, but also orient (false) beliefs about the nutritional and 

healthy characteristics of specific food. This is also due to the peculiar characteristics of food, which 

is part of our cultural identity and personality [65], and is often central in social gatherings [66]. 

Moreover the psychological state of an individual may influence his/her food choices [67]. 

Accordingly, poor mood promotes misbehaviors such as binge eating or snaking [68] as a mean to 

provide a temporary lifting of mood [69]. 

All those considerations, joint to the real-world evidence of challenges faced when traying to 

change individual’s food consumption preferences, claim for an enhanced consideration of learnings 

from behavioural sciences in order to orient educational and communication strategies better 

effective [70]. In particular the perspective of consumer psychology may help to shed light on some 

aspects of consumer food choices and adherence to dietary guidelines. In the following paragraphs 

we shall discuss some of the psycho-social factors that mostly impact on consumers’ adherence to 

dietary guidelines. 

5.2. Heuristics and Irrational Processes of Consumption Decision Making in the Average Consumer 

A balanced, healthy diet comes with several benefits for consumers’ health [71,72]. As such, 

Health- and Food- related choices are often connected. However, when it comes to choosing, the 

average consumer has a hard time doing the “right choice” for health, as several irrational 

mechanisms take the upper hand in guiding purchase. When consumers choose their food, they don’t 

necessarily weight benefits over costs, nor they are generally capable of making an exact (or close to 

exact) estimation of the probabilities of a potential wrong choice. Instead, consumers tend to rely on 

a series of non-logical strategies when making decisions. Heuristics are a famous example of this 

[73,74]. Although necessary for our daily functioning, given their nature heuristics are not completely 

reliable mechanisms, especially when it comes down to complex decision-making or risk assessment, 

as they are responsible for most of the known cognitive biases, which in turn impact our ability to 

make sound decisions. Heuristics are short-cuts in our decision-making pathway, particularly easy 

and appealing when we engage in routinary and less involving choices, such as those related to our 

food habits. In contrast with one of the most established models which describe the consumer 

decision-making process from an economic perspective [75], consumers’ choices are often poorly 

linear and rational. According to Engel and colleagues, indeed, the consumer journey as a linear 

pathway leading from recognizing a need to the purchase of the best (from a cost/benefit perspective) 

item that satisfied the need. On the contrary, a long tradition of consumer psychology studies has 

demonstrated that several irrational factors (i.e., not based on logical and sequential decision-making 

processes) play an important role in defining what a consumer desires and, ultimately, decides to 

buy and consume. This is particularly magnified in the setting of food consumption. First because 

consumers’ detection of a nutritional need cannot be relegated to the level of pure rational awareness 

of individuals. Complex emotional and motivational dynamics underlie the perception of our 

consumption needs and desires. And these dynamics are often unaware and difficult to control. But 

also, with regard to the information search stage related to the food options available on the mark, 

the dynamics of the psychological processes involved are decidedly more complex. Not only due to 

the growing complexity of the information stimuli to which we are subjected daily regarding 

consumption options (a complexity that puts a strain on our brain's ability to correctly process all the 

information), but also because the meaning we attribute to information depends from our previous 

experiences (memory), from our personality and from the historical-cultural context in which we live.  

However, our mind follows abbreviated, chance-dictated and automatic decision-making 

processes, based on thought shortcuts and habits. Depending on the level of involvement towards 

the product to be purchased, or simply on how we feel in a certain place or moment, we can 
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alternatively activate algorithmic logics of consideration of alternatives, or more abbreviated and 

adaptive thinking logics which, with less expenditure of energy mental, still lead us to make decisions 

quickly. 

5.3. Emotions, Attitudes, Motivations 

Emotions frame our everyday life and food consumption is not an exception. Even, often 

individuals recur to consumption and buying behaviours to deal with their emotions, particularly 

when negative. In this regard, some psychologists have theorized the existence of an “Emotion 

regulation consumption”, that is exactly the case when individual recur to consumption behaviours 

in order to manage their emotional status [76]. The relationship between emotional state and food 

intake is rather established and accepted in literature [67]. In particular, this relationship has been 

investigated starting, mostly, from clinically obese populations: early studies indeed were aimed at 

understanding how mood modulated the calorie intake of people with maladaptive nutritional 

behaviours such as binge eating, as food is a mean to reduce the perceived anxiety and distress 

[77,78]. Indeed, the relationship between poor mood (i.e., boredom, depression, or fatigue) and higher 

food consumption or binge eating is well known in literature [68], although there is a stronger focus 

on clinical populations [79]. Although recent studies also show that even positive mood might evoke 

a higher calorie intake [80], it also seems that the search for sweet, comfort food is related more to 

poor mood events rather than to joy [81]. Overall, literature seems to suggest that, when distressed 

or affected by negative emotions, human beings tend to prefer sweet and fatty food, resulting in an 

overall unhealthy diet. The use of such foods, high in carbohydrate, is probably a mean to provide a 

temporary lifting of mood. Several studies have demonstrated that there is a relationship between 

poor mood and the consume of “comfort food” [68,81,82], and between binge eating and poor mood 

also in patients population [83]. In this perspective, food choices should be regarded as a complex 

phenomenon, alimented by different motivations and complex decision-making processes.  

Particularly, a factor often measured to assess the role of psychology in orienting consumers 

food choices is the construct of Food Involvement [84–86]. This psychological construct describes and 

personalizes the consumers’ affective and behavioural commitment towards food. 

5.4. The role of Patient Engagement and the Sense of Ownership 

Food and health are strongly related, especially in groups affected by specific disorders. Indeed, 

asking people (healthy and clinical alike) to change their dietary behaviours in order to live a 

healthier life may actually require a huge commitment on their part, and might be compared (with 

the due differences) to asking a patient to adhere to another medical prescription,- like taking drugs, 

increasing physical activity, stop smoking, etc.- in terms of how this has the potential to impact their 

current lives, their habits, their sociality, and their perception of self. When it comes to asking a 

patient (in the broad sense of a person with a health need) to adhere to a prescription, be it a dietary 

change or a pill to take, patient engagement becomes a relevant psychological construct to be taken 

into account. Currently, there are several different definitions of patient engagement. Patients with a 

higher level of health engagement show improved clinical outcomes and reduced costs, health 

literacy, and -last but not least- adherence to medication and prescriptions [87]. The interest towards 

this construct is increasing, and its measurement is becoming highly relevant in the approaches based 

on patient centred medicine (PCM). In this perspective, the patients’ expertise become a valuable 

asset in the decision-making process. However, this requires the patient to be capable and willing to 

play an active role, to be proactive in the relationship with the healthcare providers, and to be capable 

of autonomously navigate the whole healthcare system in which the patient is: for PCM to be 

effective, the patient needs to be engaged.  

Recently the concept of engagement has also be extended to the idea of involving patients and 

stakeholders in crucial phases of guidelines development for healthy nutrition, in order to include 

people concerns and doubts about food choices and to improve acceptability of such guidelines [88]. 
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Psycho-Social Factors Impacting Adherence to Dietary Guidelines: Synopsis 

More input is needed in studies aimed at casting light on all the different psycho-social factors 

which impact consumers’ adherence to nutritional guidelines. Further then examining the relevance 

of the different aspects that may impede behaviours change in a target population further effort is 

needed to better segment the target population in groups that share similar attitude towards 

compliance to health-related food issues (including dietary guidelines). The articulated analysis of 

psycho-social factors, thus, may be the basis for reaching personalized nutritional communications 

more effectively to impact individuals’ behaviours. Social marketing campaigns may be a good 

solution to create appealing messages finalized to this aim. Remarkably, behavioural sciences should 

mandatorily synergize with nutritional sciences for a cross-fertilization of insight that can benefit 

educational interventions aimed at target populations. Engaging citizens and patients to improve the 

approach to, and the knowledge about, nutrition and related dietary guidelines can be a further key 

to improve the rate of adherence, shifting from a “vicious circle” of food choices towards a “virtuous 

circle” for either preventive and therapeutic goals [88,89].  

5. Conclusions 

The panorama of nutrition science is rapidly changing. Animals need essential nutrients to 

survive and prosper and nutritionists must continue to devise nutritionally adequate diets to provide 

essential nutrients across the lifecycle [90].   

As dietary habits change and traditional foods are no longer consumed, nutritionists must 

continue to evaluate the nutrient content of the diet and support enrichment or fortification strategies 

to deliver the required nutrients to all consumers [91]. 

Relationships between dietary exposures and risks of chronic disease are more difficult to 

discern and go beyond the need to deliver the required nutrients.  Since the early 1980s, countries 

have adopted dietary guidelines that support that changes in food intake will decrease risk 

developing chronic diseases.  Thus, usual dietary guidelines support fewer calories especially in the 

form of saturated fats and free sugars and less sodium.  Food patterns that are recommended include 

more vegetables, fruits, whole grains, pulses, nuts, and seeds.  Food patterns that deliver the 

essential nutrients, especially the nutrients of concern, dietary fiber, calcium, Vitamin D, and 

potassium in the US diet are still recommended and generally shown on visuals like myplate.gov 

[92]. 

The traditional concept of dietary guidelines (based on technical terms such PRI, AR, AI) needs 

to be matched with new concepts to increase acceptance and reliability within the framework of 

sustainability [93].  

Collaboration rather than pure competition among researchers should lead to more 

homogenous study designs to derive evidence, frameworks, and algorithms that can be translated 

into every-day life and guide individual attitudes toward personalized food choices. This approach 

is transversal, merging abilities and knowledge among various branches of science, and should 

ultimately improve and promote the social advancement of population that are disadvantaged in 

terms of social inequalities and suffering from the development of either communicable or non-

communicable diseases [94].  

We are crossing the Red Sea from globalization, with loss of individualities, to glocalization, 

with valorisation of local individuals and resources [95].  

Following these perspectives, nutrition science will not run the risk of limiting itself to 

theoretical numbers and indications, but will, on the contrary, expand within the emerging area of 

the exposome, “The cumulative measure of environmental influences and associated biological 

responses throughout the lifespan, including exposures from the environment, diet, behavior, and 

endogenous processes” [96]. 
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