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Abstract

Food choice impacts human health and planetary sustainability. The feeding
patterns that reduce risk factors for noncommunicable diseases and various
mortality causes are recognized as healthy eating habits. The average world
population is far from reaching these habits due to the lack of access to healthy
foods and a high prevalence of malnutrition. Understanding the impact of healthy
sustainable food systems is growing worldwide to reach food security for the global
population and future generations. A systemic perspective of this concept includes
the health and well-being of individuals and the environmental, economic, socio-
cultural, public policies context, besides food, agriculture, and ecological sciences.
We need to confront the menaces and challenges represented by the ongoing
changes of our era, which strongly generate global food insecurity. This issue is
relevant not only for human health but also for climate change and other threats,
based on modifications in production, handling, and consumption of foods that
consider health and welfare impact at individual and planetary levels. In this review,
some key concepts related to healthy and sustainable food systems are presented.
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Main messages

e  Population eating habits impact personal and planetaty health, reducing disease, mortality, and environmental repercussion.

e By 2050, a population of 50 billion people is projected, whose food security depends on collaborative and inclusive actions.

e  Healthy and sustainable food systems urgently require an inclusive approach, short-term actions and commitments to improve the

people and planet’s health for current and future generations.

Introduction

People consume a wide variety of food that exerts synergic effects
on the body, satisfying physiological needs. The dietary pattern is
given by the foods consumed most frequently and is closely related
to health! and environmental sustainability?. Current global food sys-
tems have led to malnutrition (nutritional deficiencies and obesity).
With this awareness — based on scientific evidence of the imminent
risks of this situation — one of the most significant challenges arises:
to develop healthy and sustainable food systems that adequately
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nourish the entire population, but without damaging the environ-
ment and the available resources?.

This review aims to introduce concepts and scopes related to healthy
and sustainable food systems. To work under this scope is the only
possible way to face the challenges posed by the growing global
trend of malnutrition, food insecurity, and depletion of available
food resources. The current COVID-19 pandemic is a complex sce-
nario that threatens climate change and disrupts systems that are
highly sensitive to emergencies. These factors have increased pov-
erty and food insecurity, with rising prices and reduced incomes.
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Healthy and sustainable food systems are resilient and point in the
right direction. However, they require an integrated approach and
urgent measures and commitments to improve in the short-term the
people and planet’s health for current and future generations.

Food systems

Food’s right is established in the Universal Declaration of Human
Rights, recognizing all people’s inherent dignity and equality as part
of the right to an adequate standard of living. They were established
to protect people’s rights to feed themselves with dignity, to produce
their food, or acquire it by other means*. Food plays an essential role
in people’s health, and how it is produced and handled affects the
environment and planetary health. In this era, humanity has changed
the global environment, and, in recent years, there is an urge to pro-
tect the threatened planetary sustainability®.

The Sustainable Development Goals of the United Nations (UN)
include ending poverty and hunger, protecting planetary sustainabil-
ity, and the need for the food chain (from production to consump-
tion) to meet current and future demands®. The concept of sustain-
able food systems encompasses the environment, people, inputs, in-
frastructure and institutions, production activities, processing, pack-
aging, distribution, marketing, buying and selling, preparation, con-
sumption, and food waste. All of these steps impact the economic,
social, and environmental spheres’. The fundamental aspects of
food availability include the supply chain, food environments, and
consumer behavior. These aspects affect consumption choices and
are affected by them in return®.

Globalization, industrialization of agriculture, rural poverty, and ur-
banization have changed the way food is produced and consumed.
They have led to the loss of food sovereignty and diversity, along
with negative consequences for ecosystems and dietary quality. To-
day, agriculture is responsible for environmental damage. It has led
to the loss of food identity and diversity of higher nutritional qual-
ity?, together with increasing access to calorie-dense foods high in
digestible starches, sugars, sodium, saturated fats, and industtial pro-
cessing. The latter generally come at a low price, therefore, affecting
especially lower-income countries!.

Food security and sustainable diet

Food security implies that “all people, at all times, have physical, so-
cial and economic access to sufficient, safe and nutritious food to
meet their nutritional needs and food preferences for an active and
healthy life”!!. It involves aspects of availability (quantity and qual-
ity), accessibility (meeting basic needs), and utilization (diverse, ade-
quate diet, clean water, among others), as well as stable and resilient
systems to cope with emergencies. The adoption of these food sys-
tems mitigates the effects of climate change and improves future
food security'?. Currently, global agricultural systems produce an ex-
cess of grains, fats and sugars, while the production of fruits, vege-
tables and proteins does not meet the nutritional needs of the
world’s population. Sustainable diets “are protective and respectful
of biodiversity and ecosystems, culturally acceptable, accessible, eco-
nomically fair and affordable; nutritionally adequate, safe and
healthy; while optimizing natural and human resources”!3. Major
transformations are required to achieve this goal and provide food
for a constantly growing population'+.
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The UN recognizes human and planetary health challenges and pro-
poses that in the Decade of Action on Nutrition (2016 to 2025), food
security should be achieved for every inhabitant of the planet and
their descendants'. This involves public policies such as price regu-
lation (subsidies for nutritious foods, taxes on harmful foods), sup-
port for small farmers, improved working conditions, and marketing
(redesign of value chains). In addition, the food system needs to in-
crease non-agricultural rural employment, increase women’s partici-
pation in the labor market, reduce production chains, increase local
purchasing, reduce prices, and improve transportation, storage, in-
frastructure, and equity conditions. There is also a need for educa-
tional interventions to improve eating behavior in communities and
especially in children. All these interventions could only be possible
if access to products of better nutritional quality that reproduce
healthy eating habits is present.

Healthy eating habits

A healthy diet satisfies nutritional needs, is safe, promotes health and
well-being, reduces risk factors for noncommunicable diseases, and
increases life expectancy. In contrast, a suboptimal eating habit has
the opposite effect!. The current high prevalence of malnutrition
(undernutrition, micronutrient deficiencies, overweight, and obesity)
converges in these diseases, while the coexistence of malnutrition
and climate change constitutes a global syndemic!”. Under this logic,
poverty is an ally of food insecurity because it restricts access to
proper food and is associated with rurality, which increases vulnera-
bility, income volatility, and the risks of natural disasters that affect
economic activities!s.

The necessaty changes must not jeopatdize the environment and re-
sources that are needed for future generations. To this end, food
recommendations have been established that incorporate sustaina-
bility aspects!. Governments should consider consumption patterns
and social and cultural aspects to design appropriate public policies
that support consumer choices?. Increasing economic reforms, in-
ternational treaties, and trade liberalization have harmed public
health — particularly malnutrition, creating a global food market that
has affected the availability, accessibility, and diversity of food. An
example of this is the reduction in the relative prices of energy-dense
foods?!. Consequently, a multi-sectorial approach is needed to orient
agriculture and trade to increase production and encourage the con-
sumption of accessible healthy foods with sustainable production
and management procedures?’. The COVID-19 pandemic has high-
lighted the inequities in food and health systems, with a significant
increase in poverty and the urgent need to make them equitable, re-
silient and sustainable, backed by social protection mechanisms.

Healthy diets and prevention of noncom-
municable diseases

Healthy diets reduce diseases associated with unhealthy foods, which
affect the human capital of nations and their development with a
high economic and public health cost?. The main risk factors for
multiple diseases are linked to low consumption of fruits, vegetables,
legumes, whole grains (cereals), nuts, dairy products, polyunsatu-
rated fatty acids, calcium, and fiber, and high consumption of red
meats, sugary beverages, trans-fatty acids, and sodium?3. Healthy eat-
ing habits contain a wide variety of plant foods, which provide mul-
tiple phytochemicals that exert physiological synergic effects. Their
presence affects the biomass and activity of the intestinal microbiota,
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modulating the risk of noncommunicable diseases?*. Interventions
that promote healthier foods consumption (such as fruits and vege-
tables) are efficient and highly dependent on the food system, i.e.,
production, availability, access, consumer habits, and behaviors?.
Intervention strategies should always consider food systems, which
is an issue that has not been appropriately addressed.

Consumers have become aware of environmental aspects related to
food production?. This is indicated by growing trends such as flex-
itarian, pescetarian, and vegetarian diets. These diets consider animal
welfare and the environmental impact of their production, in addi-
tion to their nutritional benefits. Some diets, such as the Mediterra-
nean diet, DASH (Dietary Approaches to Stop Hypertension) and
MIND (Mediterranean-DASH Intervention for Neurodegenerative
Delay), aimed at mental health maintenance, have been considered
healthy for decades and are related to sustainability?”. All of these
diets are low in digestible carbohydrates and saturated fats, have a
low glycemic load, and discourage highly processed foods high in
sugar, sodium, or low in fiber. These dietary patterns are recom-
mended among international guidelines that also add environmental
impact into the global assessment, which leads to a healthy and sus-
tainable production and consumption of foods?%.

In turn, plant-based diets reduce risk factors for noncommunicable
diseases through various mechanisms®. The inverse association of
fruit and vegetable consumption with cardiovascular disease, cancer,
and all-cause mortality is widely recognized. This is also true of nut
intake with ischemic heart disease and type 2 diabetes. Legumes con-
tribute to a low cardiovascular and diabetes risk due to their high
fiber content and low glycemic index, helping to improve lipid pro-
file, glycemic control, and blood pressure. On the contrary, un-
healthy eating patterns contain excess energy, saturated fats, added
sugars, and refined starches. While simple sugars and digestible
starches are associated with increased triglycerides and lipogenesis,
fermentable fiber generates short-chain fatty acids (through the ac-
tion of gut microbiota) that reduce cholesterol levels and fatty acid
synthesis. Other benefits of fiber include increased satiety, reduced
dietary energy density, lower blood pressure, better insulin sensitiv-
ity, and a decreased gut microbiota-mediated inflammatory re-
sponse. Fiber from fruits and vegetables also promotes eubiosis.
They contain vitamins, minerals, various antioxidants, anti-inflam-
matory and antiplatelet phytochemicals, among other beneficial
components. Fish provide EPA and DHA fatty acids that reduce
triglycerides, blood pressure, arrhythmias, inflammation, platelet ag-
gregation, and endothelial dysfunction by regulating gene expres-
sion. Some phytochemicals (such as certain polyphenols) reduce li-
pid and glucose absorption, inhibit cholesterol synthesis, reduce tri-
glycerides, increase HDL cholesterol, are antioxidant and anti-in-
flammatory, and induce nitric oxide production that improves blood
circulation®. In recent years, the role of anthocyanins, especially
abundant in red fruits (e.g., maqui, calafate, and blueberries) and
other phytochemicals, became important in the prevention of neu-
rodegenerative and psychiatric pathologies such as depressive disot-
ders and dementia32.

In all, the main health benefits of healthy diets include reduction of
blood lipids (fiber, unsaturated fatty acids, phytosterols and phyto-
stanols), protection from oxidative stress, inflammation and platelet
aggregation (phytochemicals, EPA and DHA), modification of hor-
mone and growth factor levels, and increased satiety by secretion of
satiating proteins/peptides, which in turn contributes to regulate
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body weight. In addition, these diets reduce the levels of insulin, es-
trogens, androgens, insulin-like growth factor (IGF-1) that stimulate
tumor genesis and provide anti-cancer phytochemicals. A diet con-
taining lots of vegetables contains less proteins, a lower animal/veg-
etable protein ratio and less methionine and branched amino acids,
improves insulin sensitivity, glucose tolerance, and affects nutrient-
sensing pathways3.

Healthy dietary patterns: contributing to
sustainability

The world’s population is aging rapidly. The evidence suggests that
a healthy dietary pattern increases longevity, improves the quality of
life, is ecologically sustainable and environmentally friendly4. To
achieve this, several changes are needed to address key issues such
as accessibility because costs may be higher?>. The transition to sus-
tainability can involve different strategies, including resource man-
agement (soil, water, and other ecosystem components), biodiversity
conservation, and human and planetary health improvement?. The
UN Food and Agriculture Organization (FAO) has been working on
this issue for years and has described several ways of approaching
sustainability. These include shifting the focus of food systems from
crop yields to nutritional quality, considering consumers as key ac-
tors in public decisions and policies, emphasizing access and utiliza-
tion of better-quality food, giving space to emerging economies, and
including gender aspects®. Likewise, food guidelines should con-
sider not only the quality and nutrient density aspect but also the
environmental impact that contributes to sustainability3$.

Final considerations

The latest Nobel Peace Prize (2021) was awarded to the United Na-
tions World Food Program. To a large extent, this action reveals the
need to improve current food systems, making them more resilient,
inclusive, sustainable, and able to nourish every person and to reduce
food insecurity. We urgently need to move from the current food
pattern (based on a few staple foods, highly processed foods, with
excess calories and low nutritional quality, low price, which compro-
mises food security and promotes malnutrition), to a diversified diet
with a high proportion and variety of plant-based foods in their nat-
ural or minimally processed state with sustainable and resilient food
systems. This pattern is similar to the paradigm represented by the
Mediterranean diet, with the corresponding adaptations according to
local realities. However, this requites adapting food supply chains
(short circuits, local purchasing, accessible prices, fair trade), food
environments (nutritionally adequate food supply, nutritional infor-
mation, seasonality of products), consumer behavior (advertising,
marketing, education, food culture, appreciation of local products),
among other key aspects. Food systems have an impact on equity,
equality, dignity, prosperity, health, and ecosystems. In 2050, it is
projected that we will have a population of 50 billion people whose
food security depends on collaborative and inclusive actions taken
right now.

Conclusions

The available evidence demonstrates that needed healthy and sus-
tainable food patterns are achievable. This depends on the commit-
ment of many actors to cover all political, social, economic, ecolog-
ical, and health aspects of this issue.
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Transforming current food systems to more sustainable ones that
reduce environmental impact could improve resilience to emergen-
cies, food security, reduce the burden of noncommunicable diseases,
and the possibility to access adequate nutrition in future generations.
The active participation of crucial agents is required in a joint effort
with a transdisciplinary approach, which considers a spectrum that
includes the governmental political dimension, academia, industry,
civil society, and consumers, to establish public policies to achieve
the urgently stated objective.
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