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The increasing consumption of ultra-processed food (UPF) and the global chain of food production have a negative impact on human
health and planetary health. These foods have been replacing the consumption of nonprocessed healthy foods. This shift has not only
worsened human health by increasing the risk of the development of noncommunicable diseases, but also resulted in environmental
perturbations. This review aims to bring awareness of the problems caused by the industrialized food production chain, addressing
the negative effects it has on the environment and human health, with special reference to chronic kidney disease (CKD). We discuss
possible solutions focusing on the benefits of adopting plant-based diets with low UPF content to promote a sustainable and healthy
food production and diet for patients with CKD. For a sustainable future we need to ‘‘connect the dots’’ of planetary health, food production, and nutrition in the context of CKD.
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Introduction

W

E LIVE ON a ‘‘hungry planet’’ and while eating is
one of the essentials for the maintenance of life,
what we eat and the way we produce food have a major
negative impact on planetary health and on our own health.
The challenge we face currently is how to optimize economic, social, and environmental conditions that form 3
pillars for sustainable food production and decrease food
loss and waste. This challenge is urgent considering the
continuing growth in the world population, meaning that
the supply of food will have to increase to meet increasing
demand and to provide adequate nutrition and maintain
food security for everyone across the globe.1 As stated by
the United Nations Committee on World Food Security
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(http://www.fao.org/cfs), food security means that ‘‘all
people at all times have physical, social and economic access to sufficient, safe and nutritious food that meet their dietary needs and
preferences for an active healthy life’’. People exposed to food
insecurity are susceptible to hunger and undernutrition as
well as to being overweight and obese. The explanation
for these 2 coexisting and seemingly antagonistic nutritional disturbances rely on the higher cost to access nutritious food and to the physiological adaptations that food
restriction triggers.1
Food insecurity and lack of food equity are associated
with increased risk of chronic kidney disease (CKD).2
While food processing by the food industry helps to
reduce hunger by making food more accessible in larger
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quantities, the production of energy-dense foods, especially ultra-processed food (UPF), with additions of
trans-fats and saturated fats, sugar, salts, and other additives, leads to adverse effects on health.3 The increasing
intake of UPF is gradually replacing the consumption of
low processed, home-made meals and natural foods, based
on local production, leading to a decrease in the intake of
fruits, vegetables, legumes, beans, nuts, and whole grains.
This shift in dietary patterns is associated with an increase
in the prevalence of noncommunicable diseases (NCD),4
and predispose to NCD’s via low-grade inflammation
and gut dysbiosis.5
The current global industrialized food production chain
is harming planetary health in many ways. This harm is
disproportionately higher from the production of animalderived foods as greenhouse gas generation (GHG) from
livestock is larger than that resulting from plant-derived
food.6 Furthermore, in areas with intensive agriculture
land use, such as those used for pasture livestock grazing, insect biodiversity—both total abundance and species richness—has declined markedly during the last 3 decades
compared with areas with lower agricultural land use.7
Another example is a study from China that reported that
shifting the current recommended diet toward a less
meat-intensive diet could decrease air pollution and avoid
75,000 annual premature deaths in China.8 Indeed,
climate change and global warming—in combination
with lack of safe drinking water and adequate sanitation—are affecting personal hydration and compromising
kidney health, increasing the risk of illness and death worldwide.9 A recent study has shown that between 2000 and
2015, there was a total of 2,726,886 hospitalizations for kidney disease in Brazil, of which 7.4% were attributed to
increased temperature.10
Taken together, reducing the environmental effects of
the food production system on the planet will require a
more sustainable food production coupled with the wider
adoption of plant-based diets.11 Moreover, a plant-based
diet offers kidney-related health benefits, as it has been
shown to decrease the risk and progression of CKD and
to ameliorate the effects of associated comorbidities, such
as metabolic acidosis, hypertension, dyslipidemia, gut dysbiosis, and bone and mineral disorders.12-14 As food has
been indicated to be the single strongest lever to optimize
human health and environmental sustainability,15 the possibilities to improve planetary health by combining the concepts of ‘‘Food as medicine’’5 and ‘‘Food for resilience’’ (a
concept aiming to prepare and recover the food system
from disruptions, due, as an example, from unsustainable
environment, in a way to ensure accessible food for
all)6,15 are staggering. Bearing this in mind, this review
aims to describe how planetary health, food production,
and plant-based diets are closely related and that in the

context of CKD there are measures that promote planetary
health and kidney health.

Planetary Health and Its Relation to Food
Production: a Sign that Food Production
from the Last Decades Needs to Change to
Environmental Mode
The premise of planetary health is that long-term human
well-being is dependent on the well-being of the planet,
including both biotic and abiotic systems.16 Thus, the
concept of planetary health aims to explore environmental
changes that threaten human health in a broader sense.16 It
also encompasses societal functions as individuals are
responsible for making healthy and sustainable choices (ie,
how they eat, consume, and travel) to achieve a life style
aligned with the 17 Sustainable Development Goals
(SDGs–Table 1) proposed by the World Health Organization (WHO).16,17 As 7 of the SDG’s are related to sustainable food production, changing the pattern of global eating
habits is essential for complying with the aims of COP26
(the 26th United Nations Climate Change Conference of
the Parties, in Glasgow, UK, 2021). Importantly, each of
the SDG’s has the potential to impact the risk, early diagnosis, and treatment of CKD.18 This also places a burden
of responsibility on both governmental and private institutions to create policies and practices aligned with planetary
health. In 2015, the United Nations launched the Paris
Agreement with the mission to strengthen the global
response to control climate change by synergizing the goals
of sustainable development and poverty eradication. It is
worth noting that COP26, underpinned by a larger scientific evidence base, reinforced the growing impact of
climate change and the need to adhere to the Paris Agreement ‘‘rulebook’’ for international cooperation on reducing
reliance on fossil fuels, and reporting health concerns,
including mental health.19 The 3 main goals of the Paris
Agreement have been to (i) hold the increase in the average
global temperature ,2 C with efforts to limit it to 1.5 C;
(ii) to adapt to the adverse impact on climate change and
reduce emission of GHG in a manner that does not threaten
food production; and (iii) to finance approaches consistent
with low GHG emissions and climate-resilient
development.20
In this context, food system, which accounts from its
production, processing, distribution, and consumption, is
of significance as it accounts for 27% of the total global
GHG emissions.21 The production of meats (beef, pork,
chicken) has a major impact on planetary health due to
GHG emission (mainly CH4 produced by Archaea during
enteric fermentation in ruminants), land use, crop produced to feed livestock, energy use, soil acidification potential, and eutrophication potential, when compared to food
production for legumes, vegetables, nuts, roots, fruits, and
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Table 1. The 17 Sustainable Development Goals Proposed by World Health Organization (WHO) to be Achieved by the Year
203017
Sustainable Development Goals
1
2*
3*
4
5
6*
7
8
9
10
11
12*
13*
14*
15*
16
17

End poverty in all its forms everywhere
End hunger, achieve food security and improved nutrition and promote sustainable agriculture
Ensure healthy lives and promote well-being for all at all ages
Ensure inclusive and equitable quality education and promote lifelong learning opportunities for all
Achieve gender equality and empower all women and girls
Ensure availability and sustainable management of water and sanitation for all
Ensure access to affordable, reliable, sustainable, and modern energy for all
Promote sustained, inclusive, and sustainable economic growth, full and productive employment and decent work for all
Build resilient infrastructure, promote inclusive and sustainable industrialization and foster innovation
Reduce inequality within and among countries
Make cities and human settlements inclusive, safe, resilient, and sustainable
Ensure sustainable consumption and production patterns
Take urgent action to combat climate change and its impacts
Conserve and sustainably use the oceans, seas, and marine resources for sustainable development
Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably managed forests, combat desertification,
and halt and reverse land degradation, and halt biodiversity loss
Promote peaceful and inclusive societies for sustainable development, provide access to justice for all and build effective,
accountable, and inclusive institutions at all levels
Strengthen the means of implementation and revitalize the global partnership for sustainable development

*The SDGs highlighted in gray are those related to sustainable food production system.

cereals.6 Moreover, food production is the largest global
water-consuming sector, with the share of water withdrawn varying from 21% in Europe to 82% in Africa.6 Adding to this scenario, the transformation of wild areas into
croplands and pastures is the largest factor contributing to
biodiversity loss and deforestation and a potential trigger
for the risk of generating future pandemics. Additionally,
it is a contributory factor to the burden of poor global
health in the human population. For example, removal of
pollinators (biodiversity loss) through loss of wild habitat
could lead to Vitamin A deficiency in low-income countries due to a decrease in the supply of key foods directly
affected by pollinators species, such as fruits, vegetables,
nuts, and seeds. Similarly, defaunation leading to reduced
seed dispersion by birds or other animals, with the sequalae
of food insecurity in low-income countries may increase
malnutrition-related diseases and deaths.22
Considering what is said above, food production needs
to change by implementing measures to ensure that food
production is not harming the environment and delivers
healthy diets. This shift does not refer only to agricultural
mitigation to decrease GHG emissions, but also to other dimensions including a 75% reduction of yield gaps, global
redistribution of nitrogen and phosphorus fertilizers and
water use, adoption of land management practices that
change agriculture from a carbon source to sink, and a
fundamental shift in production priorities.6 The global
trend toward more carnivorous diets contributes to the
‘‘diseasome of aging’’.5 The adoption of a more plantbased diet with fewer animal sources of foods confers lower
environmental effects per serving, if compared with a diet
rich in processed meats from ruminants and swine.15,23 In

addition, a recent paper has shown that global food transport considering the food origin to destination, accounts
to 19% food-systems emission.24 Of note, global transport
related with vegetables and fruits consumption contributes
to 36% of food transport emission.24 Therefore, the adoption of plant-based diet also requires rising awareness of
preferably consuming locally produced food to mitigate
the food transport emission.
The lack of action in accomplishing the goal of transforming the global food system threatens a sustainable environment in many ways. Failure in adhering to the Paris
Agreement will increase the global warming potential or the
greenhouse effect, which in turn exacerbates the potential
for natural catastrophes, including extreme temperatures,
increased seasonal rainfall, cyclone generation, seasonal
droughts, and spontaneous wildfires, in addition to compromising the terrestrial and marine biospheres. Deforestation
of large natural habitats, such as the Amazonia Forest, exemplifies these risks. This has led to compromised soil biodiversity, threatened the sustainability of a multitude of plant and
animal species, destroyed essential ecosystem functions, and
increased the risk of wildfires.25 Taken together, the occurrence of more natural catastrophes due to climate change
creates a vicious cycle, further compromising agriculture,
food production, water supply, and generating more starvation and subsequent malnutrition (Figure 1). In summary,
planetary health and food production are intimately linked.
Recognition of this association and ‘‘connecting the dots’’
among health care professionals, educators, those working
in the food production section and policy makers is necessary
to promote changes toward improving both environmental
and human health.
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Figure 1. Consequences on the planetary health with a high production and intake of unhealthy diet and low healthy diet intake.
The food chain production is harming both human and planetary health. Animal-derived food and production of ultra-processed
food negatively affect the environment and human health, increasing the risk of non-communicable diseases and malnutrition
(Created in BioRender.com).

Food Production and Population Health:
what we See in the Present?
Undoubtedly the industrialization of food production
systems has played a role in decreasing global hunger,
improving life expectancy, and consequently in diminishing infant and child mortality rates.1 However, these benefits have come at the price of producing a shift in dietary
quality, where the intake of fresh food, and associated salutogenic components (e.g., vitamins, polyphenols, antioxidants) has been replaced by intake of processed food
and UPF containing increased amount of sugar, trans-fat
and saturated fat, and food additives.4 As a result, energyrich diets of suboptimal quality have been adopted by large
parts of the population in many societies, resulting in a
global increase in the prevalence of obesity and burden of
NCDs (cardiovascular diseases, cancer, chronic respiratory
diseases, diabetes, and CKD).1
A systematic analysis studying the health effects of dietary
risks on the global burden of diseases, covering 195 countries, has shown that 11 million deaths and 255 million
disability-adjusted life-years (DALY’s) were attributable to
dietary risk factors. Among these factors, high sodium
intake, low intake of whole grains, and low intake of fruits
were identified as leading dietary factors associated with
increased mortality rates and DALYs.4 The risks related to
an unhealthy diet on morbidity and mortality, are greater
than those linked to unsafe sex, alcohol consumption,
poor sanitation, air pollution, and drug and tobacco abuse.6
This scenario will worsen if global actions toward a sustainable and healthier diet are not adopted. For this reason, the
EAT Lancet Commission has advocated diets with more

prominent consumption of plant-based foods, known as
‘‘win-win’’ diets (ie, healthy and sustainable) to the detriment of ‘‘lose-lose diets’’ (ie, unhealthy and unsustainable)
such as the modern Western-style diet (Table 2).15
The Western-style diet is characterized by high food
availability, with a high intake of high-fat foods, sugary desserts, sugar-sweetened beverages, red meats, refined grains,
salt, and high-fat dairy products, including high amounts of
UPF.26 UPF are defined and classified using the NOVA
classification system as ingredient formulations, mainly
used by industry, resulting from various industrial processes,
such as extrusion, molding, prefrying, and hydrogenation,
which can generate new compounds.3 These compounds,
which include acrylamide, acrolein, polycyclic aromatic
hydrocarbons, and furan, promote alterations in
oxidative-reduction processes that stimulate an intermediate inflammatory phenotype that promote burden of lifestyle diseases.27
The association between Western-style diets and obesity
may have implications for the current pandemic considering links between obesity and COVID-19 infection.28
Moreover, home confinement during the pandemic may
lead to increased consumption of industrial food, such as
UPF, sugared-sweetened beverages, sweet and salty snacks,
and alcohol consumption.29 This may have a ‘‘knock-on’’
effect of causing dysbiosis in the gut microbiome,30 with
altered gut microbial composition, contributing to lower
immunity and inflammation,30 and to oxidative stress and
decreased expression of the cytoprotective nuclear factor
erythroid 2–related factor 2 (Nrf2). These processes may
be mitigated by bioactive substances from the diet or by
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Table 2. Framework Suggested by EAT-Lancet Commission to Evaluate Diets in Terms of Their Sustainability and Impact on
Health15
Healthy and sustainable Win-Win Diets

Healthy and unsustainable
- Win-Lose Diets

Unhealthy and sustainable
- Lose-Win Diets

Healthy and sustainable

Healthy and unsustainable

Unhealthy and sustainable

Plant-based diets with
fewer animal source
foods and more servings
of fruits, vegetables,
legumes, nuts, whole
grains

Characterized by similar
features as healthy diets,
but do not consider the
goals of sustainable food
production

Food production aligned
with sustainability goals
but not meeting macroand micro nutrient needs

microbial metabolism in the gut, while loss of bioactive
compounds and salutogenic gut bacteria can result in
diminished immune function and poor response to infections.5 Therefore, ‘‘connecting the dots’’ representing these
factors illustrates that changing from Western diet to plantbased can exert a positive effect for the environment and for
the overall health (Figure 2).

Unhealthy and Unsustainable Diets: How is
It Related with CKD?
Unhealthy and unsustainable diets–i.e. ‘‘lose-lose’’ diets—rich in animal protein and UPF15 may exert a negative
effect on kidney health. Accumulated evidence points to a
direct association between UPF consumption and adverse
health outcomes including obesity,31 diabetes,32 hypertension,33 and cardiovascular diseases,34 all related to CKD. An

Unhealthy and
unsustainable - Lose-Lose
Diets
Unhealthy and
unsustainable
High in calories, added
sugars, saturated fats,
processed foods, and
red meats and
unsustainable food
production

experimental study shows that UPF increase intestinal barrier permeability and cause microvascular disease,35 and rats
given a heat-treated diet with increased levels of advanced
glycation end products, developed a CKD phenotype
with albuminuria, hyperfiltration, and inflammation.35 In
a randomized clinical trial comparing UPF with unprocessed diets, the UPF diet resulted in an increase in body
weight and body fat, changes in the appetite regulating hormones, and an increase in inflammatory markers.36 In a
prospective cohort study including 1,312 communitydwelling individuals from Spain .60 years of age, a high
UPF consumption was independently associated with a
greater than 50% increase in the risk of having a decline
in kidney function after 6 years of follow-up.37 In agreement with this finding, Dutch individuals with higher
ingestion of UPF had a higher risk to develop incident

Figure 2. Connecting the dots: Sustainable actions and diet toward and healthy planet. The change from Western diet to plantbased exert a positive effect for the environment and for the overall health (Created in BioRender.com).
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CKD, or 30% reduction in the estimated glomerular filtration rate (eGFR) compared to baseline, after 3.6 years of
follow-up when compared to those with lower ingestion
of UPF.38 Moreover, in a study that evaluated the dietary
patterns of 2,590 Northern Ireland participants, a low
adherence to healthier eating patterns was associated with
lower eGFR.39 Similarly, among 3,437 middle-aged Chinese adults, participants in the highest quartile of Western
pattern diet had a higher risk of developing CKD.40 Therefore, it is not surprising that in a meta-analysis comprising
studies with a total of 630,108 adults with a mean followup of approximately 10 years, healthy dietary patterns
with higher intakes of vegetables, fruit, legumes, nuts,
whole grains, fish and low-fat dairy, and lower intakes of
red and processed meats, sodium, and sugar-sweetened
beverages were associated with a lower incidence of CKD
and of albuminuria.12 Altogether, existing literature supports the concept that unhealthy diets with high amount
of UPF increase the risk for CKD, while a healthy dietary
pattern characterized by a high number of plant-based
foods is likely protective for CKD.
Unhealthy diets with reduced amounts of antioxidants,
bioactive components, vitamins, and fibers may cause

Table 3. Health Reference Diet Proposed by the EATLancet Commission With Possible Ranges for an Intake of
2500 kcal/day15
Macronutrient intake Energy intake
(g/day)*
(kcal/day)
Whole grains
Rice, wheat, corn and 232
others
Tubers and starchy
vegetables
Potatoes and cassava
50 (0-100)
Vegetables
All vegetables
300 (200-600)
Fruits
All fruits
200 (100-300)
Dairy
Whole milk or
250 (0-500)
derivates
Protein source
Beef, lamb and pork
14 (0-28)
Chicken and other
29 (0-58)
poultry
Eggs
13 (0-25)
Fish
28 (0-100)
Legumes
75 (0-100)
Nuts
50 (0-75)
Added fats
Unsaturated oils
40 (20-80)
Saturated oils
11.8 (0-11.8)
Added sugars
All sweeteners
31 (0-31)
*Possible range.

811

39
78
126
153

30
62
19
40
284
291
354
96
120

changes in the gut microbiota in patients with CKD. These
diets increase proteolytic activities by protein fermenting
bacteria (considered to worsen gut microbiota health) in
detriment of the saccharolytic bacteria regarded as ‘‘beneficial’’ because of its downstream metabolites (mainly shortchain fatty acids - SCFAs) with anti-inflammatory, immune-modulating and gut integrity-promoting action.41
A diet that promotes the growth of saccharolytic bacteria
decreases the circulating levels of uremic toxins produced
by the gut microbiota, including p-cresyl sulfate, indoxyl
sulfate and trimethylamine N-oxide (TMAO).41 Dietary
interventions with prebiotics (resistant starch) in patients
on hemodialysis (HD) alter the gut microbiota profile by
upregulating Roseburia and Ruminococcus gauvreauii, known
to increase SCFA production.42 On the other hand, a
cohort study including 8,110 European HD-patients failed
to show higher mortality rates after 2.7 years of follow-up
in patients following a Western dietary pattern as compared
to those following a ‘‘fruit and vegetable’’ dietary pattern.43
It is possible that the short observation period and residual
confounding of unmeasured factors may account for this
observation.

The Solution: Taking Actions to Promote
the Health of the Environment and People
with CKD
Achieving Healthy Diets from Sustainable
Food Systems
Sustainable food production involves an umbrella of actions that safeguard earth system processes where food production and human wellbeing depend on one another and
become highly valued. According to the Food and Agriculture Organization (FAO), sustainable diets have lower environmental impact, contributing to food security and
protection of biodiversity and ecosystems, being nutritionally adequate, and protecting the natural and human resources.44 The EAT-Lancet Commission suggest a radical
transformation of the global food system and recommend
the adoption of healthy and sustainable plant-based diets
(Table 3).15 Two major global agendas are focusing in this
direction: The SDGs (Table 1)17 and the Paris agreement.20
The healthy plant-based diet fomented by the EATLancet aligns well with the aims of plant-based diets for patients with CKD.13,14 Several kidney-related advantages
can be achieved with the adoption of plant-based diets,
such as a good balance between energy and nutrient intake
with unsaturated rather than saturated fats, limited intake of
refined grains and highly processed foods and added sugars,
an increase in the intake of fibers, and lower intake of animal protein, phosphate, and food additives rich in phosphate and potassium.15 The beneficial clinical outcomes
of plant-based diets in CKD include13,14: healthier gut microbiota, amelioration of intestinal constipation,45 decrease
in the production of uremic toxins produced by the gut
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microbiota (p-cresyl sulfate, indoxyl sulfate, TMAO),46
amelioration of metabolic acidosis,47 decrease in inflammatory markers,48 better control of serum phosphate,49 lower
prevalence of kidney function impairment,50 and better
survival.51
One concern of prescribing a plant-based diet to CKD
patients is the risk of hyperkalemia. However, whether
plant-based foods cause hyperkalemia is a matter of debate
with no conclusive approach. A cross-sectional study
failed to show an association between serum potassium
and potassium intake in patients with CKD 3-5 and those
on dialysis.52 Another study showed that the higher intake
of fruits and vegetables was not associated with higher
serum potassium in patients on dialysis.51 Finally, a clinical
trial on the effect of an alkaline diet in ameliorating metabolic acidosis by increased intake in fruits and vegetables
for 12 months in patients with CKD 4 with normokalemia
did not observe an increase in serum potassium nor a difference in potassium changes compared with the control
group not receiving the alkaline diet.47 Of interest, a crossover randomized clinical trial testing the effect of low
(40 mmol potassium/day) versus a high (100 mmol/day)
potassium diet on blood pressure control and serum potassium in patients with CKD3 with normokalemia provide
important evidence. The results demonstrated that the
high potassium diet led to a borderline decrease
(P 5.054) in the systolic blood pressure and to significant
increase in the serum potassium (0.21 mmol/L) as
compared to the low potassium diet.53 Therefore, while
observational studies show no association between potassium intake and serum potassium, clinical trials are yet
needed to draw a conclusive approach. Meanwhile, a
diet with plant foods to patients with CKD can be prescribed, but clinical conditions that can influence serum
potassium such as kidney function, dialysis adequacy, intestinal constipation, metabolic acidosis, and others should
be considered for the adoption of an individualized
plant-based diet to CKD or dialysis patients.54 Finally, if
hyperkalemia develops, potassium-binding lowering
medication should be considered rather than aborting a
plant-based diet,55 although controlled studies are needed
to prove the safety of this approach.
Among potential future strategies it has been suggested
that methane production could be reduced by replacing
the consumption of red meat with ‘‘cultured meat’’. The
production of cultured meat is more sustainable as its production requires less energy, land and water and promotes
a 78%–96% reduction in GHG when compared to traditional meat production.56 Cultured meat is also called
‘‘in vitro meat’’ because its production is carried out
in vitro in the laboratory with the aim of replicating
conventionally produced meat using stem cells and tissue
culture. However, studies are needed to evaluate cultured
meat as it has been shown that on its current form it appears to differ significantly from traditional meat in its

technological, sensory, and nutrition properties and consumer acceptance.57

Adopting Healthy and Sustainable Diets in
CKD–the Concept of Food as Medicine
The concept of "Food as Medicine" is of major relevance
in CKD since foods including bioactive compounds can
affect the foodome and improve or prevent shifts in the
metabolism caused by unhealthy diets and mitigate inflammation, oxidative stress, mitochondrial dysfunction, premature aging, and gut dysbiosis, which are common
features of the intermediate inflammatory uremic
phenotype.5
Indeed, the supply of bioactive compounds from food
have been proposed as a nonpharmacological strategy to
mitigate inflammation and oxidative stress in patients with
CKD,58-60 e.g., eating cruciferous vegetables led to
increasing sulforaphane intake, a well-known agonist of
Nrf2.59 Moreover, Brazil nuts activate Nrf261 and curcumin reduces NF-kB and biomarkers of inflammation.60
Also beetroot (rich in betaine and nitrate),62 garlic (rich
in diallyl disulfide and allicin),58 and berry fruits (rich in
phenolic compounds) have antioxidant and antiinflammatory effects.63 Finally, interventions that modulate
the gut microbiota have been identified as a resource to
reduce inflammation.41 In this direction, studying food involves investigation on foodomics, which explore areas of
omics such as genomics, proteomics, metabolomics, and
transcriptomics.64 Although further studies are needed we
know already today that unsustainable diets (ie, high in
UPF), food contaminated with pesticides, additives, or
heavy metals (mercury, arsenic, lead), and animal-source
foods have direct adverse effects on people’s health and
also through detrimental changes of planetary health linked
to deforestation, reduced quality of water and soil
and increased GHG emissions.6 Inspired by Greta Thunberg (https://www.youtube.com/watch?v5Sa-IHN9_3
Uw), we urgently need to ‘‘connect the dots’’: from the
concept of planetary health, through stimulating the consumption of healthy food to increasing environmental
sustainability.15,21,65

Conclusion
As discussed in this review, the impact of the global environmental changes on human health is serious and tremendous. Current epidemics of lifestyle diseases such as obesity,
Type-2 diabetes, and pandemics (such as Covid-19) are
signs that our planet is sick and need immediate attention.
As food is the single strongest lever to optimize human
health and environmental sustainability, nutrition should
be in the center of attention for improving planetary health.
Food production and our current diet is a tangible example
of how it can worsen planetary health if substantial changes
are not achieved, but at the same time, it can be used as an
example on how substantial modifications toward
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sustainable healthy diet can bring positive changes able to
safeguard biodiversity and food equity and security and at
the same time have beneficial effects on people’s health.
This goal can only be achieved with an enormous transformation involving different sectors. Within this umbrella of
actions, health care professionals should receive formal information on the importance of fomenting planetary health
in their practice, starting in their education as future medical doctors, dietitians, nutritionists, nurses, dentists, physiotherapist, speech therapist and others. On a broader
perspective, planetary health is a multidisciplinary subject
involving also social workers, economists, and agronomists
among other disciplines. Furthermore, this topic should be
a call for universities and research institutes to embrace in
their courses at undergraduate and graduation levels underlining the connection to clinical practice and illustrating the
need for transformation in their choices and practices as
health care professionals.
Particularly in the context of CKD, sustainable diets,
characterized by plant-based diets offer benefits that
embrace individual patient’s dietary needs and the environmental concerns, guided by the adage that ‘‘what is good for
the environment is also good for health’’. The actions here discussed represent a holistic approach: 1. Educating health
care professionals to propose environmentally healthy diets
to patients; 2. Taking this cause to healthcare policy makers
and to governments, and most of all; 3. Promoting changes
in all of us toward sustainable food choices. In summary, the
cause is fair; the work is needed; and the transformation urgent. Nephrologists and renal dieticians have the background and knowledge needed to spearhead a dietary
transformation that benefit both the global renal health
and the environment.
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