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Summary - 7his conference paper synthesizes selected perspectives from the interdisciplinary lecture series “Il
Cibo Siamo Noi: biologia, societ, evoluzione” (“Food Is Who We Are: Biology, Society, Evolution™; April-May
2025), organized by the Istituto Italiano di Antropologia. Its aim is to examine human diet as a biocultural
phenomenon, shaped by the long-term interaction between biological evolution, cultural practices, subsistence
strategies, and changing food environments. Adopting a diachronic perspective, the paper considers how major
dietary transitions have influenced human physiology, genetic adaptation, and the gut microbiota, while also
contributing to contemporary forms of biological and cultural mismatch. It then discusses the Mediterranean
diet as a bistorically rooted dietary model in which health, cultural heritage, and environmental sustainability
remain closely connected, despite growing pressures from urbanization, convenience foods, and industrialized
dietary patterns. Selected contemporary dietary models, including therapeutic and popular diets, are considered
to illustrate how scientific evidence, adberence, cultural appeal, and sustainability interact in current nutrition
debates. Finally, the paper addresses the circulation of nutrition misinformation and the role of open access
and the ‘third mission” of academia in improving public engagement with nutrition science. By integrating
evolutionary, cultural, biomedical, and environmental perspectives, the paper argues for dietary approaches
that reconnect health promotion with biological history, cultural meaning, and sustainability.

Keywords - Human diet, Genetic adaptation, Subsistence strategies, Mediterranean diet, Contemporary
diets, Nutrition misinformation.

Introduction

Human nutrition represents one of the most
complex interfaces between biology, culture, health,
and environment, encompassing the physiological
ingestion and metabolism of nutrients as well as the
social and symbolic practices through which com-
munities organize subsistence, construct identities,
transmit knowledge, and respond to ecological
constraints (Fieldhouse 1995). From an anthro-
pological and biocultural perspective, food systems
can therefore be understood as historically situated
adaptive strategies, emerging from the interaction
between environmental conditions, technologi-
cal innovation, social organization, and biological

change (Capocasa and Venier 2024a). This frame-
work helps to explain why diet has represented a
central dimension of human history and why it
remains closely linked to public health, sustainabil-
ity, and social well-being today.

This conference paper originates from the
online lecture series “Il Cibo Siamo Noi: bio-
logia, societa, evoluzione” (“Food Is Who We
Are: Biology, Society, Evolution”; April 29-May
20, 2025), organized by the Istituto Italiano di
Antropologia. The paper develops a thematic syn-
thesis of selected issues discussed during the series.
Its rationale is to bring together perspectives that are
often treated separately: evolutionary adaptation,
traditional food systems, contemporary dietary
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models, nutrition misinformation, and the pub-
lic communication of scientific knowledge. The
conference-paper format is used as an opportunity
to connect these themes within a shared biocul-
tural framework. The aim is conceptual integra-
tion across evolutionary, nutritional, cultural, and
communicative domains, rather than systematic
evidence mapping. While this paper builds on the
biocultural framework previously developed by
Capocasa and Venier (2024a), its specific contribu-
tion lies in extending that approach through the
interdisciplinary lecture series, incorporating addi-
tional contributions.

The paper is organized into four intercon-
nected sections. The first examines how long-term
interactions between diet, environment, genes,
physiology, and microbiota can inform present-day
nutritional challenges. The second considers the
Mediterranean diet as a traditional dietary system
in which health-related, cultural, and ecological
dimensions remain closely intertwined. The third
discusses selected contemporary dietary models as
examples of the complex relationship between sci-
entific evidence, clinical purpose, cultural appeal,
adherence, and sustainability. The fourth addresses
the cultural and informational dimensions of nutri-
tion, with particular attention to traditional food
knowledge, misinformation, open access, and the
“third mission” of academia.

Taken together, these sections situate nutrition
within the broader relationships among biological
heritage, cultural practices, environmental change,
and knowledge dissemination. This integrated per-
spective is particularly relevant in contemporary
societies, where dietary transitions, ecological pres-
sures, and fragmented information environments
increasingly shape how people understand and
practice food.

Environment, nutrition and genetic
adaptations: the modern dietary
incoherence

This section expands and updates evolutionary
and genetic concepts previously discussed by the
authors (Capocasa and Venier 2024a), integrating

recent evidence on microbiota and inflamma-
tory pathways. As already described, throughout
human evolution, the food environment has
undergone significant changes to meet both bio-
logical requirements and cultural transformations.
Humans have frequently been the primary agents
of dietary innovation. Notably, the ability to cook
meat, following the discovery of fire, enabled early
hominins to consume a nutritionally improved
diet with enhanced digestibility. However, the
most profound shift occurred approximately
10,000 years ago, with the advent of agriculture
and animal husbandry. This transition led to
a diet primarily based on starches derived from
cultivated crops. Such dietary practices have left
a measurable imprint on our genome, as natu-
ral selection has favored genetic mutations such
as the duplication of the salivary amylase gene,
which results in increased enzymatic production
(Luca et al. 2010). Another well-documented
example is lactase persistence, where gene variants
enabling lactase expression in adulthood became
widespread in pastoralist populations (Enattah et
al. 2002). These examples illustrate how natural
selection has adapted us to the dietary modifica-
tions initiated by cultural evolution.

In more recent history, humanity has con-
tinued to adopt novel dietary patterns. In post-
industrial societies, the typical diet, characterized
by an excessive intake of ultra-processed and
ultra-refined foods, poorly fits the genetic blue-
print shaped by our evolutionary past. According
to the thrifty genotype hypothesis proposed by
James Neel (1962), natural selection histori-
cally favored alleles that promoted adipose tissue
accumulation, providing an adaptive advantage
during periods of intermittent food scarcity.
Although Neel’s original hypothesis concerned
inherited genetic variation, subsequent models
have extended this evolutionary framework to
epigenetic processes and host—microbiota interac-
tions (Stdger 2008; Suzuki 2026). The rapid pace
of industrialization has outstripped the capacity
of natural selection to facilitate biological adapta-
tion, generating an evolutionary mismatch impli-
cated in the rise of obesity and related non-com-
municable diseases (Gonzdlez Olmo et al. 2021).
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Beyond obesity, several conditions have been
investigated in relation to modern dietary pat-
terns. Emerging evidence suggests that some
neurodegenerative and neurological conditions
may be associated with gut microbiota dysbio-
sis, a condition potentially influenced by diets
high in ultra-processed and fiber-deficient foods.
Reduced fiber intake is associated with a decline
in the production of short-chain fatty acids
(SCFAs) by the gut microbiota. These SCFAs
may exert neuroprotective effects by modulating
neuroinflammation and mitigating obesity, the
latter now recognized as a chronic inflammatory
condition of adipose tissue. These mechanisms
have been investigated as potential contributors
to inflammatory and age-related processes.

The microbiota

These observations underscore the role of
the gut microbiota in shaping both health and
disease, highlighting its deep-rooted connections
with human evolution and physiological resil-
ience. The human intestinal microbiota can be
understood as a complex ecological system whose
composition and functions have been shaped, in
part, by host dietary choices and subsistence pat-
terns (Schnorr et al. 2014; Carmody et al. 2015).
Diet is among the dominant factors influencing
microbial community structure, often exerting
effects that may exceed those of host genetics. In
turn, microbial diversity and functional plasticity
may have contributed to host adaptation by sup-
porting metabolism, immune function, ecologi-
cal stability, and resilience to fluctuations in food
availability (Shapira 2016; Gupta et al. 2017).

Within this framework, modern industrial-
ized diets can be interpreted as a further expres-
sion of evolutionary mismatch. Diets character-
ized by high intakes of refined carbohydrates,
fats, animal proteins, and low fiber may disrupt
host—microbiota relationships that evolved under
different nutritional conditions, contributing to
reduced microbial diversity, altered metabolic
functions, and greater vulnerability to obesity
and related metabolic disorders (Suzuki and
Worobey 2014; Gupta et al. 2017). Evidence
from comparative and population studies

suggests that major dietary transitions can influ-
ence microbial diversity and metabolic function.
More broadly, cooking, agriculture, and industri-
alization may be understood as successive phases
in the long-term interaction between human
populations, dietary practices, and gut microbial
ecosystems (Davenport et al. 2017; Shahab and
Shahab 2022; Zahavi et al. 2023).

Environmental changes: the thrifty genotype
hypothesis

Given these associations, researchers in the
fields of nutrition, medicine, and evolutionary
biology are increasingly investigating whether
targeted nutritional strategies can reduce dis-
ease incidence and promote healthy longevity.
Specifically, caloric restriction has been associ-
ated with improved immune and metabolic
markers and may contribute to lower risk pro-
files for some age-related conditions, with effects
that depend on biological context and long-term
adherence (Hahm et al. 2023). Within this inter-
disciplinary framework, molecular anthropol-
ogy has taken on a key role in elucidating how
microevolutionary mechanisms, especially natu-
ral selection, have shaped our genomic response
to dietary transitions driven by cultural and envi-
ronmental changes.

One such environmental shift occurred
during the Miocene, when global cooling and
aridification led to forest regression and the
expansion of savannah ecosystems marked by
pronounced seasonality (Plana 2004; Rossie and
MacLatchy 2013; Green et al. 2022; Dagallier et
al. 2024; Hullot et al. 2024). Such environmen-
tal fluctuations have provided the basis for sev-
eral evolutionary hypotheses concerning energy
storage and contemporary metabolic vulnerabil-
ity. A related but distinct evolutionary hypothesis
concerns uricase pseudogenization and fructose
metabolism. According to this model, uricase
loss may have influenced energy and lipid metab-
olism, while fructose-related pathways have
been proposed as a possible underlying mecha-
nism (Kratzer et al. 2014; Gregorio et al. 2015;
Johnson et al. 2022; see Figure 1). However, the
adaptive interpretation of uricase loss remains
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Fig. 1 - Synthesis of triglycerides from fructose.

contested, and alternative explanations have also
been proposed (Ames et al. 1981).

Previous work (Capocasa and Venier 2024a)
addressed the thrifty genotype hypothesis in the
context of evolutionary dietary adaptations. The
present section briefly summarizes its main criti-
cisms and alternative interpretations. Speakman
and colleagues questioned whether recurrent
famine generated selective pressures strong
enough to favor the spread, but not fixation,
of fat-storage alleles across human populations
(Speakman 2008; Speakman and Westerterp
2013). Fertility-based explanations have also
been considered insufficient to account for the
heterogeneous distribution of obesity suscepti-
bility. Alternative interpretations include genetic
drift and the possible relaxation of predation-
related constraints on adiposity (Speakman
2008; Speakman and Westerterp 2013). Genetic
drift may contribute to this susceptibility along-
side climatic and thermoregulatory adaptations
and their interactions with contemporary die-
tary, behavioral, and environmental conditions
(Sellayah et al. 2014). These considerations
support a multifactorial interpretation of obe-
sity susceptibility, integrating natural selection,
genetic drift, climatic adaptation, and contem-
porary dietary and social environments.
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Gene-culture-microbiota interactions

This interplay between environment, culture,
and genes is also evident in other human adapta-
tions. Cultural evolution has consistently inter-
acted with genetic adaptation. The emergence of
pastoralist lifestyles and the widespread distribu-
tion of lactase persistence alleles offer compel-
ling examples. Multiple distinct mutations [all
located upstream of the lactase gene (LCT) in
its regulatory region] converge functionally to
sustain lactose digestion into adulthood (Ségurel
and Bon 2017; Anguita-Ruiz et al. 2025). This
phenomenon represents a textbook case of con-
vergent evolution, whereby unrelated genetic
changes result in similar adaptive outcomes.

Lactase persistence variants display hetero-
geneous frequencies across populations. These
variants are most frequent in groups with a long-
standing tradition of consuming fresh milk, such
as those in Central and Northern Europe, African
pastoralists, and certain Arab populations who
rely on milk as a water source in arid environ-
ments. In contrast, populations in Central Asia
and Southern Europe tend to consume fer-
mented dairy products with lower lactose con-
tent. Consequently, these regions have experi-
enced weaker selective pressure, resulting in a less
widespread distribution of lactase-persistence
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variants (Ségurel and Bon 2017). In such cases,
specific taxa within the gut microbiota capable of
metabolizing residual lactose may have increased
in prevalence, thereby supporting lactose toler-
ance indirectly (Duijghuijsen et al. 2024).

These examples show that a comprehensive
understanding of human dietary adaptations
requires the integration of genetic variation with
cultural practices, microbial ecologies, and local
food environments.

Preserving tradition: the Mediterranean
diet in a changing world

The evolutionary perspective outlined above
raises a central question: whether traditional
dietary systems, shaped through long-standing
interactions among local environments, cultural
practices, and human biology, can offer use-
ful frameworks for interpreting contemporary
nutritional transitions. The Mediterranean diet
represents a particularly relevant case study in
this regard.

The term “Mediterranean diet” entered sci-
entific and public discourse in the mid-twentieth
century, catalyzed by the work of Ancel Keys and
colleagues during and after the Seven Countries
Study (Keys and Keys 1975). Observing com-
munities in Italy and Greece during the 1950s
and 1960s, Keys described eating patterns char-
acterized by abundant vegetables, fruits, leg-
umes, nuts, and whole grains; olive oil as the
principal fat; moderate consumption of fish and
fermented dairy (e.g., yogurt and cheese) and
limited red and processed meats; and modest
wine with meals when culturally appropriate.
These patterns correlate with low rates of coro-
nary heart disease and all-cause mortality dur-
ing long-term follow-up, launching decades of
research and informing healthy dietary guidance
(Keys 1980; Keys et al. 1986; Kromhout et al.
1989; UNESCO 2008; Riccardi et al. 2022).

Contemporary evidence supports the health
benefits of these features. A comprehensive
review in Cardiovascular Research concluded that
low salt intake, limited foods of animal origin,

especially red and processed meats, and higher
intakes of plant foods are associated with lower
atherosclerotic risk; replacing animal or tropical
fats with olive oil and other unsaturated oils is
favored (Riccardi et al. 2022). The same review
highlights emerging nuances: poultry shows neu-
tral relationships with cardiovascular outcomes
at moderate intakes; moderate dairy, particu-
larly cheese in small amounts and yogurt regu-
larly, appears compatible with cardiometabolic
health; and low-GI cereals and whole grains are
preferable (Riccardi et al. 2022) (Tab. 1). These
findings clarify the cardiometabolic rationale for
considering the Mediterranean diet as a refer-
ence model in contemporary nutrition. From an
anthropological perspective, the Mediterranean
diet is relevant for its health profile and for its
characteristics as a historically situated food sys-
tem, shaped by local ecologies, agricultural prac-
tices, commensality, intergenerational transmis-
sion, and shared cultural meanings.

Italy, like many high-income countries, has
undergone profound dietary transitions over the
last three decades. Urban living and dual-income
households reduce time for cooking; digital
platforms have scaled delivery of ready-to-eat
meals; and retail environments have expanded
shelf-stable, hyper-palatable products. These
forces contribute to increased eating away from
home and greater reliance on convenience foods.
Household expenditure data from ISTAT for
2023 show that many families have adjusted
both the quantity and quality of food purchases,
reporting efforts to limit spending on foods and
beverages (ISTAT 2024). In parallel, analyses
of out-of-home consumption point to a robust
rebound post-pandemic, reflecting structural
shifts in lifestyle and work patterns (Bain &
Company 2023; Beverfood 2023).

The availability of ultra-processed foods
(UPFs) plays a central role in this transition.
Using the NOVA classification, Italian data
from the INHES survey indicate that UPFs
provide ~17% of daily energy among adults and
~26% among children and adolescents; higher
intake of UPFs is inversely associated with
adherence to the Mediterranean diet (Monteiro
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Tab. 1 - Association between consumption of foods of animal origin and risk of atherosclerosis.
Legend: 1 increase in risk; | decrease in risk; — neutral association. Single arrow = <10% change in
relative risk; double arrows >10%. Consistency: + moderate evidence; ++ high evidence.

FOOD ITEM CHD INCIDENCE/ CVD INCIDENCE/ CONSISTENCY OF
MORTALITY MORTALITY EVIDENCE
Meat " 1 +
Processed meat " 1 Sk
Unprocessed red meat N ™M +
White meat — — +4+
Eggs - — ++
Fish 1 ! ++
Dairy products — — +4
Full fat dairy — - +
Low fat dairy — — +
Milk = — +
Yogurt — 1 +
Cheese ! 1 4n

et al. 2019; Ruggiero et al. 2021; Dinu et al.
2022). Although those shares are lower than in
some countries, the trend is concerning given
prospective evidence linking higher UPFs con-
sumption with incident obesity, type 2 diabetes
(T2D), hypertension, lipid disorders, and, in
several cohorts, cardiovascular disease (CVD).
A 2024 systematic review and meta-analysis
led by Vitale et al. (2024) reported significantly
elevated risks for T2D (+37%), hypertension
(+32%), and dyslipidemia (e.g., hypertriglyc-
eridemia +47%), while noting heterogeneity
related to how ultra-processed food intake is
assessed. Overall, these findings raise public
health concerns, although the extent to which
the observed associations reflect processing per
se rather than nutrient composition and broader
dietary patterns remains debated (Juul et al.
2022; Dinu et al. 2026).

Beyond processing, specific food groups
show divergent health associations. An umbrella
review of prospective cohorts found that red and
processed meat intakes were dose-dependently
associated with higher T2D incidence (e.g., RR
~1.22 per 100 g/day red meat; 1.30 per 50 g/
day processed meat), while white meat at 50 g/
day showed a smaller association (RR =1.04). In
contrast, total dairy (200 g/day), low-fat dairy,
milk, and yogurt were associated with small risk
reductions for T2D (Giosué et al. 2022a). For
fish, a meta-analysis differentiating fatty from
lean species reported that 1-2 portions/week
of fatty fish was associated with lower coronary
heart disease incidence and mortality, whereas
lean fish showed no clear benefit (Giosué et
al. 2022b). A meta-analysis focusing on white
meat found an inverse association with all-cause
mortality and neutral associations with CVD
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outcomes, suggesting that white meat can be a
healthier alternative to red and processed meats
within a Mediterranean diet-like pattern (Lupoli
etal. 2021).

Impacts on health and the environment

The relevance of the Mediterranean diet
also extends to the environmental implications
of contemporary food systems. Food systems
account for roughly one-quarter of global green-
house gas emissions, occupy half of the world’s
habitable land, and use about 70% of freshwa-
ter withdrawals. The most resource-intensive
footprints are typically associated with animal
products, especially ruminant meat, where even
the lowest-impact producers often exceed the
impacts of plant alternatives (Poore and Nemecek
2018; Ritchie et al. 2022). Within the EU, food
waste amounts to ~59 million tonnes annually
(=132 kg per person), with households responsi-
ble for over half; food waste contributes an esti-
mated ~16% of total GHG emissions from the
EU food system (Eurostat 2024). Reducing the
carbon and resource intensities of diets requires
both demand-side shifts (e.g., more legumes and
whole grains, fewer red/processed meats and
sugary drinks) and supply-side improvements.
Global rargets for Mediterranean diet principles

The EAT-Lancet Commission’s planetary
health diet proposes global targets that broadly
mirror MD principles: double intakes of fruits,
vegetables, nuts, and legumes and reduce red
meat and sugar by >50% (Willett et al. 2019).

However, sustainability is not synonymous
with vegetarianism or a single macronutrient
profile; it is context-dependent. Fatty fish, for
instance, confers cardioprotective benefits when
consumed 1-2 times weekly, but sustainability
hinges on species, stock status, and fishing meth-
ods; guidance should therefore steer consumers
toward low-impact, certified options (e.g., small
pelagics from well-managed fisheries) (Willett et
al. 2019; Giosue et al. 2022b). Similarly, dairy can
fit within sustainable patterns if portions are mod-
erate and production practices improve, while fer-
mented dairy may offer additional health benefits
(Giosué et al. 2022a; Riccardi et al. 2022).

These convergences between Mediterranean
diet principles and planetary-health targets have
also informed recent national guidance. Most
recently, the Italian Ministry of Health, in collabo-
ration with leading national health organizations
including the Fondazione Dieta Mediterranea,
the Societd Italiana di Nutrizione Artificiale e
Metabolismo (SINPE), the Societa Italiana per
la Prevenzione Cardiovascolare (SIPREC), and
the Istituto Superiore di Sanita (ISS), has pub-
lished the Mediterranean Diet Guidelines. In
parallel, the Italian Society of Human Nutrition
(SINU) has released an updated version of the
Mediterranean Diet Pyramid, which reflects
the latest scientific evidence and highlights the
importance of integrating food choices with life-
style factors such as physical activity, conviviality,
seasonality, and sustainability (Sofi et al. 2025).
Together, these initiatives provide a coordinated
national framework for the practical application
of current Mediterranean diet evidence.

Potential pathways for multi-level implementation

Public procurement (schools, hospitals,
municipal canteens) may provide opportuni-
ties to incorporate Mediterranean diet—aligned
menus: daily vegetables and seasonal fruit, regu-
lar legumes, whole grains, nuts, weekly fish (pref-
erably fatty, low-impact species), yogurt or milk
as main dairy, and limited red/processed meat.
Rotating regional dishes can support local pro-
ducers, while front-of-pack labeling and restric-
tions on advertising UPFs, especially to children,
may reduce unhealthy choices (Willett et al.
2019; Lichtenstein et al. 2021; Juul et al. 2022;
Angelino et al. 2024; Eurostat 2024; Vitale et al.
2024; Di Veroli et al. 2025).

Clinicians and community health workers
may support adherence through simple habits:
replace refined grains with whole grains, eat leg-
umes and farty fish weekly, choose yogurt or fruit
instead of desserts, cook with olive oil, and limit
red/processed meat. Tools such as goal setting,
meal planning, shopping lists, and quick cooking
classes with affordable staples can support adop-
tion (Lichtenstein et al. 2021; Lotti et al. 2024;
Di Veroli et al. 2025).
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Retailers and foodservice operators may facil-
itate dietary choices by making Mediterranean
options the default: price whole grains competi-
tively, promote legumes and seasonal vegetables,
offer yogurt or unsweetened dairy as sides, and
prioritize white-meat or legume dishes over pro-
cessed meats. Clear seafood labeling and pro-
curement favoring lower-waste, lower-GHG
suppliers can further support sustainability goals
(Willett et al. 2019; Dinu et al. 2021; Eurostat
2024; Di Veroli et al. 2025). These considera-
tions position the Mediterranean diet as a nutri-
tional model and as a food system in which health
promotion, cultural continuity, and environmen-
tal sustainability remain closely interconnected.

Contemporary diets: scientific
evidence, cultural context, and
public health implications

Having considered the Mediterranean diet
as a historically rooted dietary model, the paper
next examines a range of contemporary dietary
approaches that differ in their scientific basis,
clinical purpose, feasibility, cultural appeal, and
integration into everyday food practices. From
an anthropological perspective, these approaches
are relevant not only as nutritional interventions
but also as cultural constructs through which
ideas about the body, self-control, naturalness,
risk, purity, modernity, and personal responsibil-
ity for health are expressed.

Such dietary models emerge from the inter-
action of scientific research, cultural traditions,
commercial interests, and evolving societal
expectations surrounding health, body image,
and longevity. Some are grounded in long-
standing food practices or supported by clinical
research, whereas others gain popularity through
simplified narratives that promise health benefits
despite limited scientific validation.

Plant-based  diets exemplify historically
grounded models, with longstanding cul-
tural and religious roots in regions including
India, the Mediterranean basin, and East Asia.
Their persistence and coherence with regional

ecologies suggest a degree of evolutionary plausi-
bility and adaptability (Bragazzi et al. 2024). Other
approaches, including the Dietary Approaches to
Stop Hypertension (DASH), Portfolio, and low-
FODMAP diets, are modern therapeutic con-
structs developed through nutritional research
and clinical trials to support the management of
hypertension, hypercholesterolemia, and irritable
bowel syndrome.

Many popular dietary approaches, by con-
trast, are defined by macronutrient manipula-
tion, as in low-carbohydrate or high-protein
diets, by the timing of food intake, as in inter-
mittent fasting, or by claims of alignment with
ancestral eating patterns, as in the Paleolithic
diet. Although often promoted for weight loss
or disease prevention, evidence regarding their
long-term effectiveness, safety, and sustainabil-
ity remains limited or inconsistent (Dinu et al.
2023; Gardner et al. 2023). Fad diets represent
a more extreme expression of this tendency,
offering rapid and apparently simple solutions
to complex conditions such as obesity and met-
abolic disease. They are frequently commercial-
ized with limited empirical support and often
rely on restrictive frameworks that are neither
sustainable nor nutritionally balanced (Tahreem
et al. 2022; Anderson 2023). Table 2 provides
an overview of selected contemporary diets,
focusing on those that have undergone scien-
tific evaluation to some degree. This perspec-
tive frames contemporary dietary prescriptions
as socially circulating narratives through which
people negotiate identity, trust, expertise, and
belonging within changing food environments.

Health effects and clinical outcomes

This subsection extends the evaluation of
dietary interventions beyond weight loss to
include broader clinical outcomes, disease pre-
vention, and nutrient adequacy. Issues of long-
term adherence and sustainability are addressed
separately in the following subsection. Figure 2
provides a comparative overview of major diet
categories across these domains.

Contemporary diets differ substantially
in their evidential basis, clinical purpose,
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Tab. 2 - Classification and key features of contemporary diets evaluated in the scientific literature.

Abbreviations: ADF =

Alternate-day fasting; DASH = Dietary Approaches to Stop Hypertension; FMD

= Fasting-mimicking diet; MIND = Mediterranean-DASH Intervention for Neurodegenerative Delay;
FODMAP = fermentable oligosaccharides, disaccharides, monosaccharides, and polyols; Low GI/GL
diet = low glycemic index/glycemic load diet; TRF = Time-restricted feeding.

DESCRIPTION

PLANT-BASED DIETS
Vegan

Vegetarian
Pescatarian

Flexitarian

Excludes all animal products including meat, fish, dairy, eggs, and honey.
Excludes meat and fish. May include dairy (lacto), eggs (ovo), or both (lacto-ovo).
Primarily vegetarian, but includes fish and seafood.

Mostly plant-based with occasional inclusion of meat and animal products. Flexible approach.

MACRONUTRIENT-BASED DIETS

Low-carb

High-protein
Atkins

Ketogenic

Zone

Paleolithic

Restricts carbohydrate intake to <26% of daily energy (<130 g/day); very low-carb diets
provide <10% (20-50 g/day); moderate-carb diets provide 26%-44% (130-225g/day).

Emphasizes protein (>25-30% of total calories), often at the expense of carbohydrates.

High-protein, high-fat, very low-carb diet developed in the 1960s. Carbohydrates are
severely restricted.

There are several versions of the ketogenic diet, but the most studied is the standard
version, which is a very low-carb (10%), high-fat (70%), and moderate-protein (20%)
diet. Originally developed for epilepsy, it is now widely used for weight loss. Long-term
safety is still debated.

40% carbs, 30% protein, 30% fat. Limits high-fat and high-carb foods. Considered high-
protein. The American Heart Association does not recommend its use as one of the dietary
patterns most closely aligned with its cardiovascular health guidance (Gardner et al. 2023;
Lichtenstein et al. 2026).

Emulates pre-agricultural diets. Excludes grains, legumes, dairy, and processed foods.
Based on evolutionary assumptions, it lacks historical context.

FASTING AND TIME-RESTRICTED DIETS

TRF
ADF
5:2 fasting
FMD

THERAPEUTIC DIETS
DASH

MIND

Portfolio

Low-FODMAP

Low GI/GL

Daily fasting for 14-16 hours; eating window of 8-10 hours (e.g., 16/8 method).
Fasting every other day. May allow 0% (no food) or 25% of usual calorie intake on fast days.
Two days/week of very low-calorie intake (500-600 kcal); normal eating the other five days.

Plant-based, low-calorie, low-protein diet (34-54% of usual calories) for 5 days. Used in
cycles every few weeks to months. Commercially available as a packaged meal program.

Aimed at reducing blood pressure. Emphasizes fruits, vegetables, whole grains, and limits
salt, red meat, and added sugars.

Combines DASH and Mediterranean diet. Focuses on brain-healthy foods (e.g., leafy greens,
berries, fish) and foods to be limited (e.g., red and processed meat, sweets, fast food).

Plant-based cholesterol-lowering diet including plant sterols, viscous fiber, soy protein, and nuts.

Eliminates fermentable carbs (FODMAPs) for 2-3 weeks, followed by a reintroduction phase
to identify triggers. Used for digestive disorders.

Reduces intake of high glycemic index/load foods. Used in diabetes management. Practical
application can be challenging.
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Fig. 2 - Comparative overview of major dietary approaches for weight management, health out-
comes, disease prevention, and long-term sustainability

long-term feasibility, and cultural coherence.
Traditional and plant-based dietary patterns
are generally supported by robust evidence for
the prevention of non-communicable diseases,
including cardiovascular disease, type 2 dia-
betes, some cancers, and selected neurodegen-
erative outcomes, particularly when they are
nutritionally adequate and based on minimally
processed plant foods (Agnoli et al. 2017; Wang
et al. 2024; Capodici et al. 2024; Lv et al. 2025;
Zhang et al. 2025). Low-carbohydrate, high-
protein, fasting, and time-restricted diets may
produce short-term weight loss or metabolic
improvements. Evidence concerning their long-
term superiority, safety, and adherence remains
less consistent, especially when these approaches
involve restrictive rules, high saturated-fat
intake, or limited compatibility with everyday
food practices (Dinu et al. 2020; Ge et al. 2020;
Fanti et al. 2021; Tahreem et al. 2022; Gardner
et al. 2023; Hamsho et al. 2025; Semnani-Azad
et al. 2025).

Therapeutic diets occupy a different posi-
tion. Dietary patterns such as DASH, MIND,

Portfolio, and low-FODMAP diets are indica-
tion-specific tools developed for defined clinical
purposes. Their use may be appropriate when
supported by clinical evidence and professional
supervision, but their broader translation into
public dietary advice requires attention to nutri-
tional adequacy, feasibility, and cultural accept-
ability (Chiavaroli et al. 2018; Huang et al.
2023; Kuzmin et al. 2025; Pouladi et al. 2025).

Opverall, the clinical value of contemporary
dietary models depends on the strength and con-
sistency of the supporting evidence, the specific
health outcomes considered, and the appropri-
ateness of each approach for its intended popu-
lation. These clinical considerations provide the
basis for examining whether dietary interven-
tions can also be maintained over time and inte-
grated into everyday food practices.

Long-term efficacy, adhberence, and sustainability
considerations

Long-term appraisal requires attention to behav-
joral feasibility, nutritional adequacy, and align-
ment with established dietary guidance. The 2023
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American Heart Association scientific statement
provides a useful example of this approach by com-
paring ten popular dietary patterns with its 2021
cardiovascular health recommendations (Gardner
et al. 2023). In this framework, dietary patterns that
preserve fruits, vegetables, whole grains, legumes,
nuts, and unsaturated plant oils align more closely
with cardiovascular guidance. Patterns that restrict
major plant-food groups or promote high saturated-
fat intake show lower levels of alignment.

Evidence consistently indicates that most diet-
induced weight loss plateaus after 6-12 months
and that adherence is the most critical predic-
tor of long-term success (Ge et al. 2020). Diets
that are overly restrictive, culturally incongruent,
or nutritionally unbalanced tend to have higher
dropout rates and lower effectiveness over time.
Moreover, the environmental implications of
dietary choices are increasingly relevant (Willett
et al. 2019). Diets high in animal products, espe-
cially red and processed meat, have been associ-
ated with increased GHG emissions, land use, and
water consumption. In contrast, plant-based and
traditional diets tend to be more sustainable, both
ecologically and economically (Alves et al. 2024).

Taken together, these considerations indicate
that the long-term relevance of contemporary die-
tary models depends on their nutritional adequacy,
clinical appropriateness, behavioral feasibility, cul-
tural compatibility, and environmental implica-
tions. When translated into public discourse, these
dietary models may be represented through simpli-
fied or commercially appealing messages, thereby
increasing the risk of oversimplification and mis-
information, as discussed in the following section.

Human nutrition, culture, and the
challenges of misinformation

Nutrition operates as a biocultural practice
in which biochemical processes are continuously
shaped by habit, memory, family routines, social
expectations, and informational environments
that influence how dietary meanings and advice
circulate. The shared practices through which
communities have historically made food safe,

meaningful, and socially valued therefore provide
an important bridge between the evolutionary
and dietary perspectives discussed above and the
contemporary challenges of nutrition commu-
nication. In this sense, the biological mismatch
associated with modern food environments may
be accompanied by a cultural and informational
mismatch, in which traditional food knowledge
is increasingly exposed to fragmentation, simpli-
fication, and distortion through digital media.

Throughout history, communities have devel-
oped ways to transform raw ingredients into dishes
that are both safe and nutritious. Techniques such
as cooking (boiling, frying, steaming, roasting and
grilling) and preservation methods (smoking, salt-
ing, drying, refrigeration and freezing) emerged
as vital means of extracting maximum value from
available resources, allowing food to be stored,
shared, and consumed across different seasons.
These methods reflect a profound understanding
of the natural world and a strong connection to
it. In many traditional cultures, the making and
sharing of food became communal rituals that
strengthened social bonds and reaffirmed collec-
tive identities (e.g. see Corr 2002 and Yadav et al.
2025). The choices we make about what to eat
have always been influenced by a range of factors
beyond biology, from psychology and socioeco-
nomic status to heritage and collective memory
(Enriquez and Archila-Godinez 2022).

The interplay between culture, biology, and
environment is especially evident in certain tradi-
tional processing methods, where ingenuity and
empirical knowledge have long shaped safe and
nutritious ways of eating. An example that cap-
tures this dynamic is the fermentation of cassava,
a practice that emerged in West Africa and trans-
formed a potentially toxic root into a vital dietary
staple. Cassava (Manihot esculenta), a root crop
native to South America, became a cornerstone
of diets across African nations after its introduc-
tion from the Americas (Halake and Chinthapalli
2020). Its rise came with a critical trade-off: while
rich in calories, the root contains cyanogenic gly-
cosides that can release toxic cyanide if not prop-
erly processed (McMahon etal. 2022). Traditional
fermentation techniques developed by African
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Fig. 3 - Reduction of HCN content during fer-
mentation of grated and soaked cassava (in
percentages). Data source: Iwuoha et al. 2013.

communities effectively reduce cyanide content
in cassava products, thereby enabling its safe and
widespread consumption (Iwuoha et al. 2013;
McMahon et al. 2022; see Figure 3). Through
soaking, grating, pressing, drying, cooking, and
fermentation, it is converted into foods such as
gari and fufu, with improvements in digestibility,
flavor, texture, and nutrient availability (Anyiam
etal. 2023). More importantly, this process shows
how traditional food processing functions as an
embodied form of ecological knowledge, trans-
mitted through practice, observation, and com-
munity memory and embedded within wider
cultural and ecological systems.

In this way, fermentation becomes a lens
through which we can understand the role of
traditional food practices. These methods repre-
sent living expressions of communal resilience,
technical adaptation, and intergenerational
knowledge, enabling populations to adapt their
diets to challenging environments. As globalized
food systems and industrial processing methods
increasingly dominate, such heritage practices
risk being forgotten or replaced by foods that
bear little relation to the ecosystems and tradi-
tions from which they originated.

The cultural and nutritional consequences of
modern food processing

Traditional methods such as cassava fermen-
tation emerged from context-specific knowledge
of local ecologies and contributed to food safety,

nutrition, and cultural meaning. Modern indus-
trial systems are commonly organized around
different priorities. Many contemporary technol-
ogies prioritize shelf life, mass production, and
consumer appeal (Jatoi et al. 2025). This shift
combines technological evolution with a pro-
found cultural transformation, placing market
efficiency and global uniformity at the center of
processing systems and reducing the prominence
of practices rooted in community, resilience, and
environmental knowledge.

Modernity has profoundly reshaped food
systems, expanding food availability, enabling
technological innovation, and transforming the
cultural conditions through which foods are
produced, understood, and shared. Industrial
agriculture, food technology, and global sup-
ply chains have introduced innovations, such as
artificial intelligence, robotics, gene editing, and
vertical farming, with the potential to improve
food quality, safety, nutrition, and sustainability
(McClements et al. 2021). As food processing
becomes increasingly oriented toward shelf life,
standardization, convenience, and market expan-
sion, it may weaken the local knowledge systems
through which communities have historically
selected, prepared, preserved, and shared foods.
Traditional practices such as fermentation illus-
trate the cultural embeddedness of food process-
ing. Many industrial products and routines have
progressively become detached from local ecolo-
gies and communal meanings.

This distinction is particularly important for
nutrition communication. In public discourse, the
term “processed” often functions as a simplified
marker of risk or artificiality. The nutritional, cul-
tural, and technological implications of processing
vary substantially according to context, purpose,
and degree of transformation. Highly processed
products, central to the so-called “Western diet”,
have already been associated with adverse cardio-
metabolic and cardiovascular profiles, particularly
when diets are characterized by high intakes of
refined carbohydrates, saturated and trans fats,
and low-quality protein sources (Capocasa and
Venier 2024a,b; Venier and Capocasa 2025). In
the present section, this epidemiological evidence
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is extended by considering such products as cul-
tural and communicative objects, promoted
through narratives of convenience, pleasure,
modernity, affordability, and individual choice.
The spread of “Westernization”, encom-
passing industrial, cultural, and dietary trends,
has been linked to gut microbiota vulnerability,
chronic inflammation, and disorders affecting car-
diovascular, metabolic, and gastrointestinal health
(Adolph and Tilg 2024). Its broader significance
also concerns the reshaping of food meanings, eat-
ing occasions, taste preferences, and expectations
about what constitutes a normal meal. The expan-
sion of globalized and industrial dietary alterna-
tives may reduce the continuity of culinary skills,
shared rituals, intergenerational knowledge, and
symbolic links connecting food, place, and iden-
tity. This cultural displacement also creates a more
fragile informational environment, in which sim-
plified claims, commercial messages, and nutri-
tion misinformation can more easily shape how

people understand food and health.

The importance of open access and the “third
mission” of academia

The transformation of contemporary food
systems also raises questions about how nutri-
tional knowledge is produced, shared, and made
accessible beyond specialist audiences. Open
access (OA) publishing contributes to this pro-
cess by reducing paywall barriers and enabling
researchers, health professionals, educators, and
the public to engage more directly with scien-
tific evidence (Fecher and Friesike 2014; Rentier
2019). In nutrition and dietetics, OA publish-
ing has increased substantially in recent years,
reflecting the broader movement toward open
science and more transparent research practices
(Anagnostou et al. 2021; Maedche et al. 2024;
Capocasa et al. 2025; see Figure 4).

Access to scientific literature remains closely
linked to the need for effective knowledge transla-
tion. Scientific findings may be difficult for non-
specialist audiences to interpret because of tech-
nical language, methodological complexity, and
uncertainty in evidence appraisal (Plavén-Sigray
et al. 2017). The “third mission” of academia is

therefore particularly relevant, as universities and
research institutions are increasingly expected to
translate knowledge into forms that are under-
standable, socially useful, and responsive to pub-
lic needs (Compagnucci and Spigarelli 2020;
Schnurbus and Edvardsson 2022). In nutrition,
this requires support for public communication,
education, and nutrition literacy, together with
careful attention to the risk of oversimplification.

The challenge of misinformation and the need for
critical thinking

Reliable public understanding of nutrition
depends on access to scientific literature together
with effective interpretation, contextualization,
and communication of its findings. In digital envi-
ronments, evidence-based information circulates
alongside inaccurate, decontextualized, or com-
mercially motivated claims, making the quality
and credibility of nutrition information a central
public-health issue. Social media platforms and
websites have created a space where evidence-based
knowledge and unfounded myths compete for
attention, making it increasingly challenging for
people to discern fact from fiction. The sheer vol-
ume of online information allows nutrition myths
to spread rapidly, gaining a stronghold in the public
mindset long before scientists can respond.

Common examples of this trend include
claims that certain foods can “burn fat or detox
the body”, “brown sugar is healthier than white
sugar”, or that “eating carbohydrates in the even-
ing makes you gain weight” (Capocasa and Venier
2023a,b; Capocasa et al. 2026). The spread of
these narratives is driven by several factors, includ-
ing misinterpretation of scientific findings, media
sensationalism, and commercial interests that take
advantage of public confusion for profit. In this
context, social media play a pivotal role, accelerat-
ing the dissemination of inaccurate or misleading
dietary claims (Diekman et al. 2023). Moreover,
the internet provides a platform for self-pro-
claimed health experts who present personal
opinions and anecdotes as if they were scientific
evidence, further complicating efforts to establish
a clear and evidence-based discourse on nutrition
(Lynn et al. 2020; Rowe and Alexander 2022).
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Nutrition misinformation appeals to emotion,
reduces complex biological questions to simplistic
slogans, and often rejects mainstream nutrition
as elitist or out of touch (Capocasa and Venier
2023a,b; Topham and Smith 2023). This tendency
to reduce complex nutritional processes to reduc-
tive messages closely parallels the logic underlying
many contemporary fad diets reviewed in the sec-
tion on “Contemporary diets: scientific evidence,
cultural context, and public health implications”,
which promise rapid health benefits while neglect-
ing long-term biological, cultural, and environ-
mental coherence. Fake news fills a psychological
need for quick, easy answers, regardless of their
accuracy. Developing nutrition literacy, the abil-
ity to understand, evaluate, and apply nutrition
information, is an essential tool for addressing
this challenge. This competence encompasses the
comprehension of factual information together
with the biological, cultural, and social contexts
in which dietary knowledge is interpreted and
applied. Helping people make informed choices

involves creating a deeper understanding of nutri-
tion as an integrative and communal endeavor,
rooted in heritage and personal experience.

The problem becomes even more pressing
when one considers the sheer quantity of nutri-
tion-related fake news available online. Simple
searches can yield unfounded claims, such as
certain tropical fruits being a “cure-all” for belly
fat or assertions about the benefits of “natural”
versus “processed” sugars. These ideas have a dis-
proportionate impact when people are in a state
of transition, trying to adopt new habits, making
them more likely to accept information that con-
firms their hopes or fears (Castellini et al. 2021).
To combat the influence of nutrition myths,
health professionals and institutions must inten-
sify their efforts (Capocasa and Venier 2023a,b;
Capocasa et al. 2026). Addressing these dynam-
ics requires source evaluation, contextualization
of evidence, transparency about uncertainty, and
the ability to distinguish scientific consensus
from anecdotal or commercially driven claims.
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At the same time, focusing on motivational and
empowerment-based approaches can help people
build resilience against disinformation and adopt
healthier dietary patterns.

By fostering critical thinking and promot-
ing a holistic understanding of nutrition, we can
create an environment where evidence-based
knowledge guides choices, making it harder for
disinformation to take root.

Future implications

These implications operate across multiple
levels. Evolutionary and microbiota-based evi-
dence suggests that preventive nutrition may
benefit from a stronger focus on dietary patterns,
food environments, and long-term biological
adaptation, with isolated nutrients and short-term
interventions interpreted within this broader bio-
logical and ecological context. Traditional dietary
systems, particularly the Mediterranean diet,
offer useful models because they integrate health-
promoting food choices with cultural continuity,
conviviality, seasonality, and lower environmental
impact. Many contemporary popular diets require
cautious interpretation when they rely on restric-
tive rules, commercial appeal, or simplified narra-
tives that neglect adherence, nutritional adequacy,
cultural feasibility, and sustainability.

At the level of public health communication,
open access, nutrition literacy, transparent science
communication, and the ‘third mission’ of aca-
demia can be viewed as complementary elements
of a wider strategy connecting scientific evidence,
public understanding, and culturally meaningful
food practices. Future discussions may benefit from
integrating evolutionary biology, cultural anthro-
pology, clinical nutrition, environmental sustaina-
bility, and public communication. From this angle,
food and nutrition education, dietary guidelines,
public-health campaigns, procurement policies,
food environments, and the preservation of tradi-
tional food knowledge emerge as interconnected
areas through which nutrition may contribute to
disease prevention, health equity, cultural resilience,
and the long-term sustainability of food systems.

Concluding remarks

Taken together, the contributions synthe-
sized in this conference paper support the central
message that emerged throughout the “Il Cibo
Siamo Noi” lecture series:human nutrition is
a deeply biocultural phenomenon, shaped by
the long-term interplay between evolutionary
processes, cultural innovations, ecological con-
straints, and social organization. Food has acted
as a major driver of human adaptation by exerting
selective pressures on diet-related genes and host—
microbiota relationships and by generating culi-
nary traditions, symbolic practices, and shared
forms of ecological knowledge. Contemporary
dietary transitions reveal a growing discon-
nection between biological heritage, cultural
practices, and modern food environments. The
spread of industrialized and Westernized dietary
patterns, the increasing availability of UPFs, and
the erosion of traditional food systems have con-
tributed to a complex burden of obesity, type 2
diabetes, cardiovascular disease, gut dysbiosis,
and other chronic conditions. These transforma-
tions have also weakened the social, symbolic,
and ecological dimensions of food, indicating
that the contemporary nutrition crisis should be
understood as a biomedical, cultural, and envi-
ronmental issue. Reconnecting these dimensions
is therefore essential for interpreting human diets
in transition.
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