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Healthy and sustainable diet: a narrative review of the challenges 
and perspectives

Abstract  Based on the principle that a non-sus-
tainable food system is not capable of producing 
healthy food for consumption, food can only be 
considered healthy if it is also sustainable, going 
beyond the nutritional perspective. Therefore, a 
narrative review of the scientific literature on the 
sustainable and health food system was conduc-
ted, regarding aspects of production, processing, 
marketing and consumption, seeking to pinpoint 
the challenges and perspectives for its consolida-
tion. Food systems needs to be related to a food 
production and consumption system which pro-
tects biodiversity and promote a diverse consump-
tion, bringing back traditional dishes and prepa-
ration techniques. It should also be accessible and 
available for everyone, both in quantity and in 
quality, based on food that is locally produced by 
family farmers through agroecology and founded 
on fair trade, bringing production and consump-
tion closer together. In addition, it must be free 
from physical, biological or chemical contami-
nants that cause damage to everyone involved, 
whether it be an isolated incident or chronically. 
Key words  Food production, Products commerce, 
Food-processing industry, Health behavior
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introduction

Concerns with nutrition have changed over 
time. In 1934, Argentine physician and nutrition 
expert Pedro Escudero reccomended that a 
healthy diet was one that was qualitatively 
complete, quantitatively sufficient, harmonious 
in its composition and adequate for its purpose 
and the individual1. For a long time, concerns 
with nutrition have focused on the consumption 
of large amounts of foods that are high in 
sugar, sodium and fat. These concerns are 
pertinent, as consuming large amounts of such 
foods, combined with factors such as stress and 
sedentary lifestyles, is related to the incidence of 
Non-Communicable Chronic Diseases (NCCD), 
which in recent years have accounted for high 
mortality rates among the population2. In light 
of these trends, the World Health Organization 
(WHO) has made recommendations in the form 
of a Global Strategy on Diet, Physical Activity 
and Health (DPAS)3. It is worth highlighting 
tha Escudero’s recomendations made in 1934 
were ratified by the Global Strategy and remain 
relvant for the nutritional quality of food 
consumed. However, it is also undeniable that we 
must incorporate requirements related to food 
production and processing that, at the time, were 
unnecessary.

Changes in our food system are recent, 
yet the social, economic and environmental 
damages it causes are growing. The food system 
is a set of processes that include agriculture, 
animal husbandry, food production, processing, 
distribution, supply, marketing, prearation and 
consumption of food and beverages4. In our 
approach to food systems we must consider 
all of the determinants of food consumption, 
based on the relationship between the different 
players in the chain: producers, distributors and 
consumers5.

The contemporary diet is no longer 
sustainable6,7, as it is made up of foods whose 
production is energy intensive and has an impact 
on the environment, requiring vast tracts of land, 
which could exacerbate other problems related to 
food production and supply7. Recommendations 
for a healthy diet should therefore inclue 
sustainability as a key dimension. Healthy 
foods should be part of a food system that is 
economically viable, environmentally sustainable 
and socially fair or, in other words, a sustainable 
diet.

Sustainable diet or sustainable nutrition are 
not new terms, however there is no widely used 

definition for them. They were described for the 
first time in 1986 by Gussow and Clancy8 as a diet 
made up of foods that are not only healthy, but that 
also contribute to the sustainability of the entire 
nutrition system. The complexity of a sustainable 
diet was demonstrated by the United Nations 
Food and Agriculure Organizatoin (FAO) in 
2010. Sustainable diets are defined as those with 
“low environmental impacts which contribute 
to food and nutrition security and to healthy life 
for present and future generations. Sustainable 
diets are protective and respectful of biodiversity 
and ecosystems, culturally acceptable, accessible, 
economically fair and affordable; nutritionally 
adequate, safe and healthy; while optimizing 
natural and human resources”9.

Despite the scope of sustainable diet 
dimensions, surveys have generaly focused on 
environmental impact, in particular climate 
and GHG emission10. The quantitative analysis 
techniques that are often used, such as life-cycle 
analysis11-14 focus only on the environmental 
aspects, and ignore the social and economic 
elements15. Based on this premise, one can have a 
low GHG diet that is not healthy, or a healthy diet 
with high levels of GHG emissions16. If we look at 
the bigger picture, lower environmental impact 
food is not necessarily more sustainable (broadly 
speaking) than other foods, if these damage 
society. For example, environmental efficiency 
may be reached by large-scale produciton, but 
when food is produced on a smaller scale it 
may support small producers and support local 
development17. 

Considering that a healthy diet that is 
sustainable across all dimensions is impossible, 
and the absence of any sort or deeper thought on 
this element of food and nutrition, we propose 
to reflect on the scientific literature regarding the 
main challenges and the outook for healthy and 
sustainable diet. This is an attempt to approach 
and problematize the theme, considering the 
need to explore its main challenges to bring it to 
fruition. 

Method

To achieve the proposed objective, we performed 
a narrative review. The ain of a review article is 
to describe and discuss the state-of-the-art of a 
given topic18. In light of the scope of this theme 
and the difficulty formulating accurate survey 
questions, a narrative review was used to foster 
expanded discussion.
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This is a non-systematic review performed 
between November 2015 and November 2016. 
Our search sought to address the following 
question: What are the challenges for sustainable 
diet, given all of the steps in production, 
processing, marketing and consumption? The 
literature search used the Scopus, Pubmed 
and Gogle Academic databases, plus a manual 
search of the references of selected papers. The 
search used the following keywds: sustainable 
diet or sustainable nutrition or sustainable food 
or wholesome diet or wholesome nutrition 
combined with production or processing or 
marketing or consumption. All of the searches 
were performed by one of the authors, with 
no limitation in terms of date, country or area 
of knowledge. The study included original 
and review articles as well as grey literature in 
English, Spanish and Portuguese. The selection 
of domestic and international articles and official 
documents covered the period between 1986 and 
2016.

Narrative reviews were considered to be 
of less value as scientific evidence because 
of the arbitrary selection of articles and the 
possibility of a selection bias18,19. However, they 
are considered essential contributions for the 
discussion of certain themes, raising questions 
and contributing to updated knowledge18.

Considering the themes related to the study 
questoin, results were grouped into four sections 
according to the steps in the food system. The first 
step covers the context and main observations of 
food production or manufacture. The second lists 
the main challenges related to food processing. 
The third discusses food marketing and sale, 
and the fourth food consumption. The final 
consierations lists outlooks for debating healthy 
and sustainable nutrition.

results and Discussion

Figure 1 shows the main elements of sustainable 
and non-sustainable food systems we found 
in our literature review, considering all steps 
in the process - from farm to table. This figure 
summarizes the elements we believe to be 
relevant in addressing the sustainability/non-
sustainability of food systems, and are discussed 
later in this article.

Figure 2 is based on the data analyzed in our 
review and offers a graphic representation that 
synthesizes the main aspects related to healthier 
and more sustainable nutrition, providing a 

ranked list of practices in each of the steps of the 
food chain - production, processing, marketing/
sale and consumption. The core element of 
sustainable nutrition is the farm-to-path journey 
taken by the food. One must prioritize diversity 
as the basis of nutrition, followed by defining a 
hierarchy for each step and remembering that 
the models at the top should be avoided. One 
example of a healthy and sustainable diet is at the 
base of the figure, with foods produced according 
to the precepts of agro-ecology, purchased fresh 
directly from family farmers to prepare culturally 
acceptable meals.

Food production

How food is produced has changed over the 
years. Production methods have change since the 
green revolution of the 1950s, justified by a need to 
increase food output and eliminate hunger. This 
marked the start of large-scale, high-technology 
farming dominated by large corporations, 
seeking higher levels of productivity20. Rural 
property ownership became more concentrated, 
income differences became larger and there was 
an exodus from rural areas, accompanied by an 
exploratin of the labor force in farming activities. 
All of this led to a worsening of the quality of life 
of farm workers21.

The land ownership structure is one of 
the greatest challenges for sustainable food 
production in Brazil. In 2006, less than 1% of the 
farming establishments occupied about 44% of 
the arable land in Brazil. Major areas are set aside 
for cattle, soy, corn and cotton as single crops, 
inreasing the inequality of land ownership in 
Brazil22. 

Cattle grazing is associated with major 
environmental impact and contributes to climate 
change, soil degradation, GHG emissions, 
water comination and loss of biodiversity23,24. 
Adopting a diet free of animal products could 
reduce GHG emissions and land use by as much 
as 50%25. Some measures may be adopted to 
mitigate the enviornmental aggession of cattle 
raising. The process of integrating cattle raising, 
food production and forestry is mentioned as 
one way of enabling sustainable production26. 
International policies are also required for 
environmental protection in fishing and sea-
food harvesting, and systems for company 
certification27. Despite the possibility of a more 
sustainable production system, any reduction in 
meat and meat products is viewed as emerging, 
given the high level of consumption across the 
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Figure 1. Main counterpoints of sustainable and non-sustainable food systems found in the literature review.

Figure 2. Graphic representation of the guidelines and operation of a healthier and more sustainable diet.
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world24. However, it is important to discuss 
production in this context, as an omniverous diet 
based on organic products may have a smaller 
environmental impact than a vegetarian diet 
comprised of foods produced with large amounts 
of ag chemicals28.

In addition to concerns regarding the 
emission of gases that are harmful to the 
environment, intensive cattle and poultry raising 
generates major discussion as their feed is corn 
and soy-based, both of which require large tracts 
of land. Soy and corn production have been 
increasing in recent years, especially crops using 
GM seed. One of the initial justifications for 
using GM seed was a reduction in the amount 
of ag chemicals needed. However, adding ag-
chemical resistant genes to some crops makes 
them resistant to pests and weeds, leading to an 
imbalance in the ecosystem and the use of more 
ag chemicals29. The production of GM crops 
is a major risk to the sustainability of the food 
system, primarily due to a loss of biodiversity, 
the use of ag chemicals and the contamination of 
heirloom seeds30,31.

Brazil has been the leading user of ag 
chemicals since 2008, primarily because of 
soy31. Consuming GM foods with associated 
ag chemicals has been linked to neurological 
problems, hormonal changes, infertility, cancer32 
and celiac disease in humans33. Occupational 
exposure to ag chemicals is related to, among 
other diseases, increased incidence of cancer in the 
different body organs and systems34, respiratory 
disorders35 and chronic diseases36. Exposure 
of farmers and the surrounding population is 
also related to diseases such as delayed mental 
development and mental disorders in children37, 
and an increase in congenital malformations due 
to maternal exposure to ag chemicals38.

For nutrition purposes, an important reason 
for consuming organic foods is their superior 
nutritional quality compared to conventional 
foods. Organically produced foods have higher 
total and absolute levels of nutrients39, and 
greater concentrations of polyphenols, phenolic 
acids, isoflavones, stilbene and anthocyanins40. 
Studies have also found greater concentrations 
of total omega-3-polyunsaturated fatty acids in 
organic meats41, and greater concentrations of 
alpha-linolenic acid, total omega-3 fatty acids, 
protein, fat, poly-unsaturated fatty acids and 
eicosapentanoic acid in organic dairy products 
compared to conventional ones42. Furthermore, 
cadmium and heavy-metal concentrations are 
twice as high in conventional foods than in 

their organic equivalent. Researchers suggest 
that consuming organic foods could increase 
antioxidant ingestion by 20 to 40%40. 

In terms of environmental impact, organic 
farming contributes to keeping more organic 
material in the soil, diminished nutrient loss, 
less use of energy and increased biodiversity43. 
Here, agro-ecology appears as a new path 
for agriculture and hence for healthy and 
sustainable diet. Family farming is considered 
ideal for developing environmentally sustainable 
agriculture, given that it tends to be diversified, 
integrates agriculture and animal husbandry 
activities, and is generally smaller scale44. Over 
12 million people are involved in family farming 
and produce most of the basic foods such as rice, 
beans, mannioc, potatoes and several types of 
vegetables, fruits and legumes. Consuming these 
foods naturally stimulates family farming and 
local economies45.

Processing 

Food processing refers to methods used by 
manufacturers to transform primary foods46. This 
can be beneficial in a number of says - increase the 
variety of foods eaten, enable conservation and 
storage for longer periods, increase food safety, 
palatability and convenience47. High amounts of 
processing and conservation techniques however 
can pose a major risk for healthy and sustainable 
diets, especially as many of the original nutrients 
are lost and fats, sodium, sugars, additives and 
preservatives are added.

Processing to manufacture meals and flours 
is just one example. In processing the whole 
grain can lose 90% of the vitamins and minerals 
contained48. Highly processed and preserved 
foods contribute to high fat intake in general, 
saturated and trans fats and free sugars. It 
also contributes to diminished fiber, protein 
and potassium in the diet of the Brazilian 
population49. Consuming these foods is related to 
a process that may make it harder to determine 
the source of the ingredients that make up a 
given food, distancing people from the cultural 
act of eating50.

Excessive processing is also not sustainable in 
other dimensions, such as the social dimension. 
Processing is normally done by large companies45, 
rather than small farmers, and processed foods 
are sold by large supermarket chains rather than 
being part of short-chains that benefit small local 
producers. There is no value for farmers, for 
maintaining agriculture and biological diversity 
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when foods are converted into refined versions 
with high sugar and salt content8. Furthermore, 
major corporations acting in the food industry 
results in these products being marketed at very 
low prices and thus widely consumed51.

The Nutrition Guide for the Brazilian 
Population recommends avoiding processed 
foods made by large corporations, especially due 
to their nutrient composition and the impact 
of how they are manufactured, distributed, 
marketed and used on our culture, social live and 
the environment45. In addition to encouraging 
the population to avoid these products, we need 
public policies that encourage and facilitate 
healthy choices, as structural changes in the 
Brazilian agro-nutritional system will never 
happen as a result of spontaneous initiatives 
by the production sector52. Food policies that 
promote a balanced diet can contribute to 
sustainable development53. In terms of food 
processing, regulations and oversight are required 
for processing itself, labeling and advertising. 
However, there is tension in the negotiations 
between representatives of the food industry 
and the state54, which makes it harder to provide 
healthy and sustainable foods to the population.

Marketing 

The entry of large international corporations 
in food retail changed the former dynamic of 
small markets, with concentrating agents and the 
exclusion of some players55. This is a hegemonic 
process with many barriers, but successful 
experiences valuing artisanal production and fair 
trade show it is possible to change this, benefiting 
producers and consumers56. 

Local and regional food systems can foster 
sustainable food systems57. The concept of local 
food system has different interpretations and 
has been the topic of discussion. In broad terms, 
we try to integrate production, transportation, 
distribution and consumption to improve the 
economy, the environment and health of a 
specific location, creating self-sustainable food 
economies that are more locally based58. Lang59 
discusses the importance of local consumption 
to reintegrate older food habits, and value food 
and regional producers.

When discussing food marketing we should 
start out by prioritizing short marketing circuits, 
characterized by fewer intermediaries and 
geographic proximity60. In Brazil, government 
interventions show the potential of the State 
to reorganize the agro-food system and market 

relationships, focusing on rural sustainable 
development61. The National School Meals 
Program [PNAE - Programa Nacional de 
Alimentação Escolar] and the Food Acquisition 
Program [PAA – Programa de Aquisição de 
Alimentos], especially as concerns institutional 
purchases, has already shown one can buy 
food locally and thus benefit producers and 
consumers61. To this end, given a system 
dominated by capitalistic change, public policies 
have been introducing a dimension of reciprocity 
and fairness to the relationships62. These 
reciprocity relationships reduce production and 
transaction costs, allowing family farmers or 
peasants to access markets, primarily institutional 
ones, despite competition from a capitalist 
system, which is generally unfavorable to their 
production systems62. This is normally done 
through networks, associations and alternative 
agro-food networks56, in addition to government 
programs.

At the individual level, direct purchases from 
family farmers is a strategy to bring people closer 
to food production. Public markets at ensured 
prices are a public policy tool to interface 
between systems or mercantile exchange and 
systems of reciprocity62. Short marketing circuts 
are seen in direct sales from farms, home 
delivery of produce baskets, specialized stores, 
cooperatives and restaurants that buy directly 
from the producer60. There are also community 
gardens, urban agriculture and the initiative 
entitled Community-supported agriculture 
(CSA)63. These methods to connect production 
and consumption bring consumers closer to 
the origin of their food. The authors realize this 
approximation is beneficial and is related to a 
differentiated pattern of perception of healthy 
diet, expanding the concept to issues of culture 
and sustainability63.

Sustainable consumption

Food consumption has been changing, with a 
negative impact on health and the environment. 
Our current diet is based on high energy foods 
that are poor in diversity, supporting and 
encouraging agricultural intensity and worsening 
a global trend towards an obesity epidemic64. The 
authors also address excessive food consumption 
as being contrary to sustainability8,65, as it exceeds 
individual needs and becomes waste. 

The cultural patrimony, the quality of foods 
and culinary skills are considered key elements 
for sustainable food patterns and food security66. 
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However, changes in patterns and the food choices 
made by the population are a major challenge 
for a sustainable diet. The social, economic and 
cultural transformations of society have had a 
major impact on diet55, thus this approach must 
include modern life-styles, cultural and social 
expectations, and the environments in which 
food choices are made16.

Brazil has 15 to 20% of the world’s 
biodiversity67, however we find an actual 
reduction in the variety of foods consumed, 
which could compromise the assurance of food 
and nutritional security and food sovereignty68. 
Despite being aware of over seven thousand 
specie of edible plants, 30 crops provide 95% of 
the daily calories ingested by the population69. 
Conserving the diversity of edible vegetable 
species is key for food supply70. This leads to 
encouraging the use of Non-Conventional Food 
Plants (NCFP) and foods of socio-biodiversity, 
which if added to our daily diet could increase the 
variety and quality of the diet, as these plants are 
of superior nutritional quality than domesticated 
plants71. These plants have a major potential to 
increase the diversity of our diets, improving its 
nutritional quality and available to populations 
that are socially vulnerable72.

Individual diet changes have a major 
potential for influencing the demand for certain 
foods and reducing the pressure on the global 
food system. This requires providing consumers 
with tools and influence how they make choices73. 
Disclosure of information to the population is 
one of the goals of the nation’s signing the UN 
203074 Sustainable Development Goals. This 
stresses the need for diet guidelines that directly 
incorporate sustainability recommendations8,75.

For this, we must bear in mind modern 
lifestyles, cultural and social expectations, and 
the environment in which people make their 
food choices76. Food labeling that can help people 
choose a healthy and sustainable diet is required77. 
We also need a population that is informed of the 
food they buy in supermarkets or in restaurants, 
and that visits farms78. The Slow Fod movement 
points to the political role of consumers in their 
choices, calling them co-producers or, in other 
words, players who are also responsible for how 
food is produced79.

Since 2006 the Brazilian Food Guide for the 
Brazilian Population has provided guidelines 
on sustainable diet. The Guide values regional 
foods and food culture, and encourages healthy 
eating by consuming foods that are produced 

locally by family farming, and that they be eaten 
in their more natural form. The Guide also 
encourages a return to good eating habits. It 
recognizes that producing foods that foster and 
ensure food and nutritional security is a priority, 
using land and water in ecologically sustainable 
ways with positive social and environmental 
impact46. The Brazilian Diet Guide published 
in 201445 relates healthy diet to the possibility 
of approximating production and consumption 
by encouraging consumers to purchase food at 
open markets (feiras) and other institutional 
markets, as well as agro-ecological food practices, 
recovering traditional food production and 
processing knowledge thorugh family farming80. 
It is considered one of the food guides with 
the most sustainability recommendations in 
its diet guidelines81. We reiterate that healthy 
food guidelines affect not only the health of the 
population, but also can impact farm production, 
trade and the economy in general82.

Final considerations

As yet there is no consensus regarding the answer 
to the question “What are recommendations for 
a healthy and sustainable diet?” This requires a 
holistic, evidence-based approach for a deeper 
discussion that will benefit society, the economy 
and the environment. However, we realize there is 
a major challenge to understand the interaction 
between all of the players in a sustainable 
diet across the various socio-economic and 
environmental situations82.

To enable a more sustainable system, the 
population must have access to different forms of 
poduction, processing and marketing. We point 
out the importance of State intervention in food 
policies as key for consolidating a sustainable 
diet. Regarding consumption, we believe that 
the indissociability between promoting healthy 
and sustainable diet is fundamental, and that 
the premises of both must be articulated and 
considered when making diet recommendations.

We should point out that this article does not 
intend to address all possible aspects of diet and 
sustainability, but rather to initiate a reflective 
exercise and approximation. The approach to 
healthy and sustainable diet must bear in mind 
multidimensional interactions across the entire 
food system, and the need for greater reflection 
and engagement involving different areas and 
representatives of all steps in the food system.
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