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Executive Summary

Due to the widespread adoption of diets higher in
sugar, animal fat, and salt, low- and middle-income
countries (LMICs) are undergoing the nutrition transition at an unprecedented speed. Chronic Disease,
Changing Diets, and Sustainability analyzes the
factors that are influencing this trend and argues
that the “Western-style” diet—replete with salt, sugar,
cheap vegetable oil, and animal fat—is inextricably
linked to the fast-rising increase in non-communicable
diseases (NCDs) in LMICs. The paper offers policy
recommendations to address the urgent challenges
this reality poses, along with five detailed case studies
for Mexico, China, South Africa, India, and Brazil.
Many factors are contributing to the shift in how
billions of the world’s people eat and the food environent in which they do so: from trade liberalization and
rural–urban migration to the growing omnipresence
of “big food” brands such as KFC, McDonald’s, and
Coca-Cola. In addition, the methods of agriculture
used to produce the mainstays of the Western diet
(i.e., livestock, corn, and soybeans) have led to massive soil erosion, deforestation, loss of biodiversity,
and greenhouse gas emissions. As a result, discussion of the critical intersections of diet, health, and the
environment has gained momentum in recent years.
This policy paper was written to add to and accelerate that discussion, and to offer concrete proposals
for action by engaging policymakers, public health
professionals, educators, and individuals concerned
about the relationship among dietary changes, public

Introduction
During the last several decades, many countries have seen
a spike in obesity rates and in chronic conditions such
as cardiovascular disease and diabetes. Although various
factors contribute to this trend, one major factor is the
influence of the diet that is “standard” in most industrialized countries: high in animal fat, sugar, and salt,
with steadily increasing portion sizes and ready-made,
processed meals. The export to the global South of this
“Western” diet, which is most closely associated with the
United States, is a key contributing factor in increased
rates of diet-related non-communicable diseases (NCDs).

health, and sustainability in the global South (developing world). It was also written as a resource to spark
further analysis and to generate innovative solutions
to the issues presented within academia and among
non-governmental organizations (NGOs), public
health professionals, and concerned individuals.
Governments of LMICs that have witnessed the influence of “Big Food”—defined by researchers Carlos
A. Monteiro and Geoffrey Cannon as “ultra-processed
products made by transnational food corporations”—
may find these suggestions useful, as may governments of countries that still retain largely plant-based
diets and traditional eating cultures.
Citizens of LMICs in both rural and urban regions
also may benefit from these policy recommendations.
Ultimately, the paper aims to raise awareness of this
crucial set of issues in order to protect public health,
promote environmental sustainability, and enable
healthcare systems to meet the changing needs of
the populations they serve.
We also encourage readers to take action in their
own spheres of influence, by, for example, engaging
in relevant research or by advocating for or putting
in place policies that would support sustainable
agriculture, challenge the growth of factory farming or
limit marketing by “Big Food.” Creating sustainable,
equitable, and humane food systems, from production
to consumption, is arguably one of the most pressing
issues of the twenty-first century. This will only be
possible with the cooperation of all. w

These chronic conditions disproportionately affect
low- and middle-income countries (LMICs), as many are
currently experiencing a rapid rise in incomes and an
equally quick transition from traditional plant-based diets
to eating like most people do in industrialized regions.
Food insecurity results when nutritious and safe food is
not available for consumption, and this, along with poor
maternal nutrition, have been associated with a higher
risk of obesity and metabolic syndrome later in life. This
makes the younger generations in LMICs particularly vulnerable to obesity and its accompanying NCDs.
The prevalence of obesity is expanding across
the globe, with more than 10 percent of the world’s
1

Five Country Case Studies
In Mexico, China, South Africa, India, and Brazil, incomes are rising, urbanization is continuing, a transition to Western dietary habits is underway, and in each country, researchers have documented high rates
of NCDs. The five case studies included in this paper illuminate these countries’ distinct experiences of
the nutrition transition and the responses of their respective governments.4 They also provide cautionary
examples of how an increase in NCDs almost always accompanies a changing food environment. In 2014,
NCDs accounted for 77 percent of deaths in Mexico and a staggering 87 percent of deaths in China.5
Almost one-third of the population of Brazil suffers from cardiovascular disease.6 And even though India still
labors under a heavy burden of infectious diseases, more than 60 million Indians have been diagnosed with
diabetes.7,8 Similarly, in South Africa, infectious disease accounted for 48 percent of mortality in 2014, yet
one-quarter of South Africans are obese.9,10 w

population now considered obese: just over 600 million adults, plus more than 100 million children. One
dire result is premature mortality. In 2015, four million
deaths were caused by excess weight from heart disease,
diabetes, kidney disease, and other factors. The research,
published in the New England Journal of Medicine, concluded that poor diets and the accessibility of inexpensive, nutrient-poor packaged foods were a key component
of rising global rates of obesity, more so than a reduction
in physical activity, which is also an increasingly common
fact of daily life for millions of people around the world.1
Many factors contribute to the adoption of a more
Westernized diet in LMICs. Rising GDP (gross domestic
product), urbanization, foreign direct investment, trade
liberalization, and corporate advertising in emerging
markets make energy-rich, nutrient-poor foods more
accessible. Technological advances, including changes
in transportation, also have contributed to sedentary
lifestyles that put individuals at greater risk for NCDs.2
The introduction of transnational fast-food and
processed-food companies, or “Big Food,” to LMICs not
only contributes to NCDs, but also leads to changes in
eating habits and culture. Snacking has become more
common, as have premade meals and eating on the
go. Meanwhile, people are eating communal meals less
often and knowledge of cooking is diminishing. Animal
products are readily available and increasingly affordable, and have begun to dominate formerly plant-based
diets. In LMICs, cultural homogenization by “Big Food”
threatens the existence of entire food systems in addition
to public health. “We have more processed food, more
2

energy-dense food, more intense marketing of food products, and these products are more available and more
accessible,” says Dr. Ashkan Afshin, lead researcher for
the 2017 research on global obesity rates that appeared in
the New England Journal of Medicine.3
Reversing the rising incidence of diet-based chronic
disease in the global South will not be easy, and will
require policy changes on many levels. These include
health education campaigns by local governments,
nationwide regulation of corporate marketing, and policies that support sustainable farming practices instead
of industrial agriculture. Some countries have enacted
legislation to combat NCDs, such as the South African
government’s cap on the amount of sodium in packaged
food and Mexico’s tax on sugar-sweetened beverages.11,12
Integral to changing policies to support more equitable
and sustainable diets and methods of food production
will be a more extensive questioning of the current
dynamics of the global food system, including which
actors the system favors and which it neglects.

NCDs: A Global Picture
In the last two to three decades, rates of obesity, diabetes,
and heart disease have increased significantly worldwide.
Obesity has doubled globally since 1980, with a 39 percent prevalence of overweight and 13 percent prevalence
of obesity among adults in 2014.13 The world’s highest
obesity rates occur in the South Pacific islands, with
American Samoa, Nauru, and Cook Islands having surpassed Mexico in this unfortunate category.14 The U.S.
Centers for Disease Control and Prevention (CDC)

defines “overweight” as a body mass index (BMI) of 25
to less than 30, and “obesity” as a BMI of 30 or higher.15
Diabetes affects 415 million people worldwide,
according to the International Diabetes Federation.16
Eighty percent of diabetes cases occur in LMICs. The
World Health Organization (WHO) reports that deaths
from diabetes increased from 1.9 percent in 2000 to 2.7
percent of deaths worldwide in 2012.17 Type 2 diabetes,
the most common form, is characterized by insulin resistance (i.e., the body cannot use insulin efficiently and as
a result cannot absorb glucose, which leads to elevated
blood sugar levels). In Type 1 diabetes, which is less common, the body does not produce insulin.18
Currently, cardiovascular disease (CVD) is the numberone cause of death internationally.19 Like diabetes, 80
percent of CVD deaths occur in LMICs.20 Obesity and
diabetes are both risk factors for CVD. In China, CVD
is responsible for 38 percent of deaths.21 In Brazil, CVD
causes 31 percent of deaths,22 and in India, 24 percent.23
Consumption of processed meats is associated with
higher risks of both coronary heart disease (CHD) and
diabetes.24 Researchers at the Harvard University School
of Public Health analyzed data from long-term studies of

healthcare professionals and found that a daily serving of
two slices of bacon was linked to a 51 percent rise in the
risk of adult-onset diabetes.25
Increases in chronic diseases have paralleled a shift to
the standard Western diet all over the globe. Developing
countries now consume more animal products, refined
sugar, and processed foods than previously. India is the
world’s top milk consumer, with demand growing by
seven to eight percent per year.26 In China, meat consumption has quadrupled since 1980.27 Now, the Chinese eat 28 percent of the world’s meat, about 63 kg (139
lb) of meat per person per year, which is projected to
increase another 30 kg (66 lb) by 2030 if current trends
persist.28 In Mexico, Coca-Cola is extremely popular. In
2011, Mexicans drank more than 700 8-oz Coke products per person, then the highest consumption rate in
the world.29 (The top national consumer is now Chile.)
The number of calories from animal products in the
food supply of many LMICs—including China, India,
Mexico, South Africa, and Brazil—has increased over the
last several decades.30 Palm oil, a highly saturated fat used
in many processed foods, has become the primary cooking
oil in many developing countries. India is currently the

A Growing Body of Research

Though still relatively new, research on the link between
the Western-style diet and resulting NCDs has gained
momentum in recent years. Discussion of these
issues can be found in articles in academic journals
Public Health Nutrition, Biomedical Central, Nature,
and Public Library of Science, in reports published by
NGOs including the Food Climate Research Network
(FCRN), the Overseas Development Institute (ODI),
and the World Resources Institute (WRI).
The open-access journal Public Library of Science
(PLoS) has published a variety of studies that deal with
the topic of transnational food corporations affecting
food consumption. In 2012, PLoS Medicine published
a series on “Big Food”—which PLoS defined as “the
multinational food and beverage industry with huge
and concentrated market power”—and global health,
which exposed the powerful marketing techniques of
the global food industry and advocated for food sovereignty and the rejection of government partnerships

with “Big Food.”36 (According to the organization La
Vía Campesina, food sovereignty is defined as the
“right of peoples to healthy and culturally appropriate
food produced through ecologically sound and sustainable methods, and their right to define their own
food and agriculture systems.”)
In 2004, Public Health Nutrition published a study
examining how foreign direct investment heralded the
nutrition transition in developing countries by enabling
increased consumption of processed foods.37 In
2012, Nutrition Reviews published “Global nutrition
transition and pandemic of obesity in developing
countries,” by Barry Popkin, Distinguished Professor
of Global Nutrition at the University of North Carolina’s
Gillings School of Public Health. Popkin developed
the concept of the nutrition transition, which refers
to the shift from infectious diseases associated with
under-nutrition to the non-communicable diseases
associated with over-nutrition. In his study, he argued
3
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that dietary changes including increased consumption of processed foods, animal products, and sugar-sweetened beverages, coupled with a sedentary
lifestyle, have led to obesity in LMICs.38
In his research, Popkin also explains how undernutrition in utero can cause metabolic and hormonal
changes that lead to obesity risks later in life.39 Popkin cites the important 1976 study by Ravelli et al.,
which found an increased risk for obesity among
young men whose mothers experienced the Dutch
famine in 1944–45.40
Biomedical Central (BMC) has published literature on diabetes susceptibility in Turkey, Vietnam,
Sri Lanka, and Pakistan; obesity in China and South
Africa; and diabetes and cardiovascular disease
in Kenya.41,42,43,44 Social Science and Medicine and
the Journal of Immigrant and Minority Health have
published studies linking childhood obesity with
proximity to the U.S., through migrant networks and
immigration.45,46 Several Mexican journals, such as
Salud Pública de Mexico, also have reported on
obesity rates in Mexico.47
Public health literature also has documented the
formidable healthcare costs of NCDs in developing countries. In Brazil, healthcare costs for NCDs
are predicted to double between 2010 and 2015.48
According to WHO, the Western Pacific region,
which comprises 37 developed and developing
countries, spent about 16 percent of its total hospital expenditures on diabetes.49 Furthermore, a
low-income Indian family with a diabetic adult may
spend 25 percent of its income on diabetes care; a
comparable family in the U.S. may spend only 10
percent (still a considerable cost).50
Finally, in recent years, more literature has

major changes in a global food system replete with
commodity crops (e.g. corn, soybeans, and to a
lesser degree, meat) and designed principally to
address under-nutrition.51 Popkin and Hawkes note
that in the period after World War II, public health
professionals and policymakers aimed to increase
consumption of calories and protein. However, they
explain, this period was followed quickly by the era
of policies that supported globalization and free
trade, in which large food manufacturers began
processing food on a large scale.
In today’s world of overconsumption and dietrelated NCDs, Popkin and Hawkes advocate for a
“restructuring of global level governance of agriculture, food, nutrition, and health.” In 2014, Nature
published the article, “Global diets link environmental sustainability and human health,” which directly
addressed the environmental costs of the industrialized food system.52 The authors propose that vegetarian, pescetarian, and Mediterranean diets (see
box) could help decrease rates of NCDs as well
as agriculture-related greenhouse gas emissions
(GHGs) and species extinction.53
A growing number of non-governmental research
and policy institutions have published literature on
the food system’s direct impact on the environment
and on the concept of sustainable diets. In April
2014, the Food Climate Research Network (FCRN)
released “What is a sustainable healthy diet?”, a
discussion paper that offered dietary recommendations that incorporate the environmental impact of
food choices.54 The paper allocates a long section
to the place of meat in a sustainable diet and advocates for reducing meat consumption. The Overseas Development Institute (ODI) published a report

Hawkes, published an article arguing that the

ating a Sustainable Food Future,” which devotes

acknowledged the link between chronic disease
and the shape and scale of current food systems.
In 2015, Popkin and director of the City University of London’s Center for Food Policy, Corinna

United Nations’ Sustainable Development Goals
(SDGs) cannot address NCDs effectively without
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in April 2014 that addressed the dietary and environmental consequences of industrial agriculture.55
Similarly, the World Resources Institute (WRI) has
released an eleven-part working paper series, “Cre-

one section to dietary shifts, specifically reducing
overconsumption of animal-based protein.56 w

largest national consumer of palm oil.31
At the same time, fastfood restaurants have
become commonplace
in many LMICs that
previously did not have
regular access to American-style fried, high-fat,
salty food.
Globally,
more
people are dying from
NCDs than from
infectious diseases.32
Between 2000 and
2015, rates of death by
heart disease, stroke,
and diabetes have
increased, while rates
of death by tuberculosis, premature birth,
diarrheal
diseases,
and HIV/AIDS have
decreased,
according to the WHO.33
WHO also reported
that in 2015, NCDs
accounted for 70 percent of all deaths; over
three-quarters of these
deaths, about 31 million people, occurred
in LMICs.34 These
startling statistics reveal that NCDs are not just a problem for wealthy countries; rather, they increasingly affect
developing countries.
Sadly, many LMICs face rising rates of NCDs, often
caused by over-nutrition, alongside high rates of diseases
caused by inadequate or under-nutrition: a phenomenon
known as the “double burden of malnutrition.” The
“double burden” remains an enormous challenge, since
it requires quick adaptation by public health workers
and, increasingly, entire healthcare systems.
While LMICs still experience high death rates from
infectious diseases, the top two leading causes of death

in 2015 were heart
disease and stroke (see
graph at left). Between
2005 and 2015, WHO
data show that the
number of deaths
from heart disease,
stroke, and diabetes
had increased, while
the number of deaths
from
tuberculosis,
prematurity, and lower
respiratory infections
had decreased. Mortality from HIV/AIDs
remained
relatively
constant (see graph).35

Rural and
Urban Food
Scapes
The latter half of the
twentieth century and
the first decades of the
twenty-first have witnessed a major migration of people across
the globe from rural
areas to urban centers.
In 2014, about 54
percent of the world’s
population lived in
urban areas compared
to 30 percent in 1950.59 Life in an urban environment
can provide tangible, positive benefits, such as better
access to healthcare and transportation, improved sanitation, and work opportunities, but it also carries dietrelated health risks. Because large food producers tend
to sell a majority of their products in cities, urban dwellers generally have diets higher in animal products, fats,
and sweeteners than rural residents.60 These are the very
ingredients contributing to development of NCDs. In
urban settings, too, traditional plant-based foods grown
and eaten in rural areas sometimes come to be avoided
in favor of newly available, tasty, energy-dense foods.61
5

Three Diets and The Challenge of Sustainability
In their November 2014 article for Nature, David Tilman
and Michael Clark define vegetarian, pescetarian, and
Mediterranean diets as follows: “A vegetarian diet
consists of grains, vegetables, fruits, sugars, oils, eggs
and dairy, and generally not more than one serving per
month of meat or seafood. A pescetarian diet is a vegetarian diet that includes seafood. A Mediterranean diet
is rich in vegetables, fruit and seafood and includes
grains, sugars, oils, eggs, dairy and moderate amounts

of poultry, pork, lamb and beef.”57 The FAO defines
sustainable diets as “diets 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”58 w

Also, many people in urban centers lack a place or
of rural households in the Limpopo province of South
Africa were food insecure in 2011.67
access to the fuel needed to cook inside their homes, and
The migration of workers from rural areas to urban
so eat meals outside of the house. Both traditional and
centers in China has left behind millions of family
more modern forms of “street food” tend to be fried and
members who cannot fully meet their food needs.68 In
often contain meat and few (if any) vegetables. FurtherChina in particular, spemore, urban life, replete
cialization of agriculture
with computers, televiin rural areas has led to
sion, and cellphones,
less diversity in the food
tends to be more sedensupply and therefore
tary than rural, agrarian
62
greater food insecurity.69
life. This lifestyle change
The complex interacalso contributes to the
tion between migration,
incidence of NCDs.
food insecurity, and dietAlthough processed
related chronic disease in
and fast foods may be less
rural areas poses another
ubiquitous in rural areas,
urgent challenge for
rural residents also face
policymakers and pubobstacles to consuming a
lic health professionals
diverse array of foods and
across the global South.
are not immune to poor
Supermarket in Beijing, China
diets and obesity. For
“Big Food”: Corporate Power
example, in Latin America, the Middle East, and North
and Marketing
Africa, rural women have higher obesity rates than their
63
urban counterparts. In South Africa, cultural norms in
Large, transnational food corporations, or “Big Food,”
rural areas often encourage weight gain because it signihave entered numerous markets in LMICs and are profies wealth and prosperity.64
viding growing numbers of consumers with energy-dense,
Yet, rural regions of the global South still experience
processed foods. In 2011 for example, Yum! Brands, the
the highest levels of food insecurity, and insufficient calparent company of KFC, attributed half of its $1.8 billion
orie intake is still dismayingly common. The reasons for
profit for the year to Chinese customers.97 India, Indonethis are many, from trade liberalization rendering domessia, and Vietnam contributed another five percent.98 Simtic agriculture unprofitable to the loss of the rural workilarly, in 2012, 22 percent of McDonald’s revenue and 18
force to urban jobs.65 Calorie deprivation increased in
percent of its operating income came from its outlets in
rural India from 1983 through 2000.66 And the majority
Asia, Africa, and the Middle East.99 Through marketing
6

active, or when processed foods provide 60 percent of a
campaigns and foreign direct investment, transnational
country’s total calories, according to Carlos Monteiro,
food companies have attracted popularity among citizens
head of the University of São Paulo’s Centre for Epiof LMICs with often well-branded, increasingly accessidemiological Studble and identifiable
ies in Health and
Western-style food
Nutrition.101
The
products.
U.S., Canada, and
Although it can
the U.K. reached
be argued that many
this level several
people in the U.S.
decades ago. It is no
and other countries
wonder, then, that
in the global North
transnational food
eat fast food because
and beverage comof convenience and
panies like KFC,
brand loyalty, many
McDonald’s, and
consumers in the
Coca-Cola, among
global South also
many others, are
associate American
targeting countries
fast food with moderin the global South.
nity and inclusion in
“Big Food” also
a global culture: two
Fast food menu from Brazil
engages in a variety
concepts relatively
of different strategies to make its food desirable in
new to most citizens of developing countries.100
developing countries. In South Africa, for example,
“Big Food” enters new markets when the “saturatransnational food companies have ensured their
tion point” is reached in markets where they already are

Industrial Agriculture and the Environment
“Because it directly links and negatively affects human and environmental health, the global dietary
transition is one of the great challenges facing humanity.”—David Tilman and Michael Clark, Nature, 2014
The intersection of changing diets and chronic
disease is a complex one and cannot be examined
without exploring the role of agriculture and its industrialization. (Though industrialized animal agriculture is
discussed primarily in this paper, free-ranging animals,
especially cattle, also produce significant greenhouse gas emissions.)70 If we view Earth as the living
ecosystem that it is, we must acknowledge the parallel
between chronic disease as an issue of public health
and climate change as an issue of Earth’s wellbeing.
As widespread adoption of the Western-style diet
drives negative public health outcomes, the methods
of agriculture used to produce the staples of this way
of eating also drive environmental degradation.

To address the public health and environmental
impacts of the nutrition transition, changes must be
made on both the supply and demand side of the
food system. In other words, not only must consumer
habits change, but supply chains must change, too,
to achieve environmental sustainability. Indeed, the
entire food system must be included in the discussion of diet and NCDs to ensure comprehensive solutions are reached.
Our food system as a whole (i.e., farming, transportation, and packing, among other facets) contributes 20 to 30 percent of anthropogenic greenhouse
gas emissions (GHGs).71 According to the FAO, the
global livestock sector accounts for 14.5 percent of

7
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anthropogenic GHGs.72 Carbon dioxide is released

estation in both countries.83 As a result, many rain-

via soil tilling and the transport of livestock and feed

forest species, including orangutans and pygmy

grains, such as corn and soy. It is also released by

elephants, have become endangered.84 When

treating livestock-feed grains with nitrogen-based

ecosystems are disrupted in this manner, not only

fertilizers and petroleum-based pesticides.

are habitats lost or despoiled and species threat-

73

Methane gas, although it is lower in concentration in Earth’s atmosphere than CO2, is much

the atmosphere. The soils that support many palm

more efficient in trapping heat. Methane emissions

oil plantations are rich in peat, which hold eighteen

result mainly through the belching and flatulence of

to twenty-eight times more carbon than the forests

ruminant livestock, as well as storage of manure.74

above them.85 The palm oil industry drains these

Nitrous oxide, another major greenhouse gas, is also

soils to make way for palm plantations, thereby

released primarily through animal waste. According

releasing long-held carbon into the atmosphere.

to the World Resources Institute, global emissions

This makes the palm oil industry another major

from agriculture increased by eight percent from

contributor to climate change. (Although palm oil

1990 to 2010, with population growth and dietary

production is generally seen as unrelated to the

change being the greatest drivers.

livestock sector, the kernal of the palm plant and

75

76

According to the Environmental Working Group
(EWG), lamb and beef have the highest rates of

other by-products are used as feed for cattle in
some countries.)

greenhouse gas emissions at 39.2 kg (86 lb) and 27

The Union of Concerned Scientists published its

kg (60 lb) of CO2 equivalent per kilogram of food con-

palm oil fact sheet, “Palm Oil and the Environment,”

sumed.77 The third largest culprit is cheese, although

in 2013. It details the environmental dangers of this

its emissions per kilogram are less than half those of

relatively new industry. In March 2016, the Roundta-

beef. Pork, farmed salmon, turkey, and chicken fol-

ble on Sustainable Palm Oil (RSPO), suspended the

low close behind. Soybeans grown to feed livestock

Malaysian company IOI for violating the roundtable’s

also contribute to climate change and mass defores-

principles. Since then, IOI has lost major customers,

tation and loss of other kinds of vegetation, includ-

including Dunkin’ Donuts, Nestlé, McDonald’s, and

ing in Brazil’s Cerrado, the most biologically diverse

Unilever.86

78

grassland in the world.79 Every year, 6,100 square

The RSPO’s suspension of IOI and its resulting

miles of the Cerrado are destroyed to make room for

loss of customers is an example of a supply chain

80

cattle, soy, and sugarcane.

disruption, or a change that alters the methods of

In addition to livestock, the palm oil industry is a

production. In 2014, the Climate and Land Use

major contributor to environmental degradation. Palm

Alliance released the paper “Disrupting the Global

oil, derived from the fruit of the oil palm tree, can be

Commodity Business,” which enumerates several

found in myriad consumer products, from toiletries to

other recent incidences of supply chain disruptions

cookies. The major consumers of palm oil are China,

along with “disruptive innovations” with the poten-

India, and Indonesia, all of which have also seen a rise

tial to shift business practices.87 More changes from

in the number of processed foods on the market and

within the supply chain are necessary to combat the

increased incidence of diet-related NCDs.

Produc-

environmental degradation caused by agriculture.

tion of palm oil has nearly doubled since 2000, largely

Although consumer demand plays a role (e.g. “vote

because of its high yield, low (albeit questionable)

with your fork”), a response from affected communi-

labor costs, and low concentration of trans fats.

ties, lawmakers, and industry is necessary to ensure

81
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Eighty-five percent of palm oil is grown in Malaysia and Indonesia, which has resulted in mass defor8

ened, but large quantities of CO2 are released into

that products that enter the food supply are not
implicated in harmful environmental practices.
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China, Brazil, and the United States are the

Figure 1 illustrates the environmental impact of each
food group in reverse proportion to its recommended
top three producers of greenhouse gases from
intake.93 Also worth noting
agriculture, primarily due
(Figure 2) is the replaceto their high production of
88
ment of the “meat” catsoy, corn, and livestock.
egory with a “protein” catAn interesting example of
egory in the United States
the growing awareness of
Department of Agriculthe relationshiop between
ture’s nutrition guide to
agriculture
and
the
healthy eating, “My Plate,”
environment can be seen
released in 2011.94
in the dietary guidelines
The academic comreleased by the Chinese
munity has also begun
Nutrition Society in June
to focus on the issues
2016. The guidelines
Figure 1: Double Food Pyramid
of food, agricultural syssuggest a daily per
tems, and the environment. In 2014, the scientific
capita consumption of meat that would amount
journal Nature published “Global diets link environto half of China’s current per capita consumption
mental sustainability and human health.” This study
levels (although these levels aren’t directly stated
succinctly analyzes the diet-environment-health “triin the guidelines).89 While the guidelines were
lemma,” and proposes adoption of
designed with public health in
vegetarian, pescetarian, or Meditermind, environmental groups have
ranean diets to help curb GHG emisacknowledged their potential to
sions (see box p. 6).95
reduce global GHGs, too.90
In March 2016, researchers at
In an effort to support the mesOxford University published a study
sage and expand the impact of the
that shows that reducing meat conChinese guidelines, the U.S.-based
sumption and transitioning to plantenvironmental
communications
based diets would cut greenhouse
organization WildAid has engaged
gas emissions by between 29 and
with the Chinese Nutrition Society in
Figure 2: My Plate
70 percent by 2050 and also save
a public education campaign (“Less
up to eight million lives a year by 2050. They also
Meat, Less Heat”) launched with videos featuring
calculated that plant-centered diets could save
actor-politician Arnold Schwarzenegger, Avatar
between U.S. $700 billion and U.S. $1 trillion each
director James Cameron, and actress Li Bingbing
year in global healthcare costs. The researchers
to encourage the Chinese public to consume less
found the greatest reductions in GHGs and the largmeat.91 Although they have received less attention
est numbers of deaths avoided came from adopting
than China’s nutrition guidelines, Sweden, Brazil,
vegetarian and vegan diets.96
Qatar, and Germany also include sustainability in
The growing discussion of the environment as
their respective dietary guidelines.92
part of the critical “trilemma” among academics,
Another effort to inform people about the ecoNGOs, and concerned individuals is a positive step
logical footprint of what they eat is the “Double Food
toward truly understanding the interconnections
Pyramid” developed by the Italian non-profit think
within the food system and making changes to suptank, the Barilla Center for Food and Nutrition, which
port public health and environmental sustainability
is directed by owners of the Barilla pasta company.
locally, nationally, and globally. w
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products are more available by expanding into urban
and rural areas alike, and driving out local retailers and
wholesalers.102 “Big Food” retailers in South Africa generally have cheaper prices than local retailers, largely
because they have developed a strategy of consolidating
their supplies and cutting out third-party wholesalers
that may demand high prices for food products.103 As
“Big Food” retailers out-compete local retailers and
traditional food sources, developing countries are seeing increased access to cheap, processed foods with
long shelf lives, like pre-made meals, sodas, and snack
bars.104
In addition, transnational food retailers heavily
market their products to make them desirable and
acceptable. For example, food producers develop sales

promotions in conjunction with local supermarkets
and appeal to customers with nutrient claims on
packaging, such as “great source of fibre.”105 Television
advertisements are another significant channel for
marketing: in South Africa, children aged seven to
fifteen watch 24 minutes of advertisements per day, on
average.106 Generally, transnational companies spend
more money on marketing campaigns than domestic
companies.107 In China, KFC commercials employ
irony, sentimentality, and playfulness to sell fried
chicken and other menu items.108 Transnational food
retailers also have adapted their products to the tastes
and preferences of different countries: one can find a
“McMollete” on the McDonald’s menu in Mexico, and
a “Bubur Ayam McD” on its menu in Malaysia.109

The DOHaD Hypothesis and the “Double Burden” of Malnutrition
The Developmental Origins of Health and Disease (DOHaD) hypothesis was developed in the mid-1980s
by British researcher D. J. Barker and his colleagues.110 This theory asserts that susceptibility to obesity
and other NCDs is affected by environmental exposures throughout one’s lifetime. It has been supported
recently by global nutrition researcher Barry Popkin of the University of North Carolina, and helps explain
why children whose mothers were food insecure may be at increased risk for obesity. Popkin has found that
poor nutrition during the perinatal period (immediately before and after birth) leads to a host of metabolic
and hormonal changes that actually aid survival in nutrient-poor environments.111 However, when confronted
with an environment replete with calories in later years, these adaptive mechanisms may actually contribute
to greater risks for obesity and chronic disease.112
Furthermore, compromised maternal health—including being overweight, experiencing poor nutrition, and the presence of gestational diabetes—can contribute to later insulin resistance and increased
obesity risk.113 These intergenerational components are important because they challenge the commonly
health belief that obesity is a matter of individual responsibility. They also demonstrate that environmental
factors (rather than pure DNA sequencing) are paramount to understanding the occurrence of obesity
and metabolic syndrome (a set of conditions associated with higher risks for stroke, heart disease, and
diabetes). Due to the speed of the nutrition transition underway in LMICs, many children are at greater
risk for over-nutrition and chronic diseases, while their parents’ and grandparents’ generations were at
greater risk for under-nutrition and infectious diseases. Within some households, children suffer from
both under and over-nutrition, while some individuals experience both under- and over-nutrition within a
lifetime.114
Popkin’s research also described the “double burden of malnutrition.” The term refers to the dual
difficulty faced by many healthcare systems from both the incidence of infectious diseases associated
with insufficient calories (under-nutrition) and the NCDs resulting from excess calories (over-nutrition). It
occurs, according to Popkin, in developing countries whose markets have opened their doors to multinational food corporations, and whose domestic public health efforts have been slow to combat hunger
and food insecurity. w
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Country Case Studies

imports,119 two products used to make highly processed
foods and feed for livestock.
These country case studies explore the factors contributing to
In 1991, pre-nafta, Mexicans each consumed 290
rising rates of NCDs in Mexico, China, South Africa, India,
8-oz Coca-Cola products. By 2011, consumption had
and Brazil; the effects of fast-changing food systems and envimore than doubled to 728 8-oz Coca-Cola products per
ronments in each country; and what has been done, and what
person (nearly triple the rate in Canada).120 According
could be done in the future, to lessen the negative impacts
to the UN Food and Agriculture Organization (FAO),
being experienced.
the consumption of animal fat in Mexico increased
from about 34.7 g (1.2 oz) per capita per day in 1991
to 46.9 g (1.65 oz) per capita per day in 2009. A recent
exico
study linked these and other resulting dietary changes
Public Health, Rising Obesity, and the nafta Effect with an unsettlingly large 12 percent increase in obesity
Across Mexico, Coca-Cola billboards dot rural highways
in Mexico between 2000 and 2006.121 Though obviously
and small roadside shops (tiendas) sell bottles of Coke
this rise was an unintended consequence of nafta, these
along with local produce. Mexico consumes more gallons
figures help demonstrate that trade policy can actually
115
of sugary beverages per year than any other country ,
impact public health.
except for Chile, which has now surpassed Mexico in its
Interestingly, a review of the research literature indiconsumption of sugary beverages. (The U.S. is number
cates that the closer an individual is to the U.S., the
three.)116 It’s not coincidental that 14 million people in
higher his or her risk of obesity. For example, a 2011
Mexico are suffering from
study at the University of
117
diabetes. In 2013, Mexico
California, Los Angeles,
surpassed the U.S. as the
found that Mexican chilmost obese nation in the
dren living in households
world, with a prevalence
with close or extended
rate of 32.8 percent, to be
family members migrating
itself superseded by Pacific
to the U.S. for work had a
Island nations. Mortality
greater chance of becoming
rates due to heart attack,
overweight or obese than
diabetes, and high blood
children without migrant
pressure have increased
networks.122 A year later,
significantly along with the
a 2012 study showed that
spike in obesity rates.118
a higher degree of familThe main driver of these
iarity with U.S. culture,
Empty soda bottles on a wall in Chiapas, Mexico
troubling health statistics
measured by frequency
is the energy-dense, nutrient-poor Western diet, which
of television watching in English, was associated with
has already changed the food landscape in Mexico,
greater obesity risk among Mexican children in Baja,
pervading areas both urban and rural. Rising income
California, which borders Mexico.123
is a substantial factor in changing diets in Mexico and
Although the prevalence of abdominal obesity among
elsewhere. However, trade liberalization also has played
adults over twenty years old in all Mexican states is
a major role in what food is accessible in developing
relatively high (between 61.4 and 82.9 percent), the two
countries. After the North American Free Trade Agreestates with the highest rates, Sonora and Tamaulipas,
ment (nafta) was implemented in 1994, the number
both have borders with the U.S. By contrast, the two
of unhealthy food products exported from the U.S.
states with the lowest rates of abdominal obesity, Oaxaca
to Mexico increased substantially. A significant uptick
and Chiapas, are located in the very south of Mexico,
also took place in the amount of raw soybean and corn
farthest from the U.S.124 This fact is remarkable: sheer
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proximity to the U.S. has a direct bearing on diet and
hina
obesity rates.
The Little Emperor’s Burger
Although these statistics paint a bleak picture, Mexico
has taken some steps to address the emerging public
Though many Chinese know that American fast food is
health threats within its borders. In 2010, the Mexican
unhealthy and leads to weight gain, the growing trendigovernment under then-president Felipe Calderón
ness of Western fast food among young people in China
enacted the Ley Antiobesidad, or anti-obesity law. This
has contributed to its increased consumption. American
required physical education in public elementary and
franchises in China such as KFC have been thriving. In
middle schools and restricted the amount of calories,
the U.S., the chain amassed 4,618 locations in 61 years.
salt, and fat in foods sold in public schools.125 Mexican
In China, however, KFC boasted the establishment of
public health officials have criticized this law, however,
4,260 locations in just 26 years.127 China now consumes
because it doesn’t ban the consumption of processed
overall twice as much meat as the U.S.: at least a whopfoods; rather, it restricts how processed food is sold
ping 71 million tons per year.128 Yum! Brands (the parent
and marketed in schools.
company of KFC, Taco
In January 2014, Mexico
Bell, and Pizza Hut) forealso passed a one-pesosees significant growth
per-liter tax on sugarin China, after spinning
sweetened beverages, as
off Yum China from the
well as an eight percent
main Yum! Brands in
sales tax on certain
2016. Yum China more
processed foods. Two
than doubled its outlets
years later, purchases
in China between 2008
of sugary beverages had
and 2016, from 3,000 to
decreased by between 10
more than 7,000.129
and 12 percent.126
Meanwhile, McDonAll of this leads to a
ald’s has been expanding
crucial question: How
in China at the rate of
can a country like Mexico
10 new restaurants per
A McDonald’s in Beijing, China
go through a nutrition
week.130 These alarming
transition without jumping directly from underfigures reveal how much American fast-food culture has
nutrition to over-nutrition? To be sure, the solutions
already permeated China. American fast-food chains
need to be multi-faceted. Perhaps a law banning
serve consumers Western-style food products: high in
processed food sales entirely from public schools would
saturated fat, simple carbohydrates, and sugar, with a lot
reduce how much of these foods students eat during
of processing and little nutritional density. In contrast,
the day. Forward-thinking policy would also subsidize
a traditional rural Chinese diet features plant-based prolocal fruit and vegetable growers and connect them with
tein, low cholesterol, plus some dietary fat.
schools, thereby supporting both local economies and
With the burgers and fries come a host of public health
encouraging healthy eating habits among school-aged
consequences. A 2012 study published in the journal
children.
Circulation found that Chinese men and women who
Although rewriting trade agreements, i.e., nafta,
consume Western fast food more than twice a week were
would prove a complex and difficult task, it would be
at higher risk for diabetes and cardiovascular disease.131
in the best interest of Mexico’s public health to reject
According to Dr. Tsung Cheng at the U.S.’s George
or revise future trade agreements that allow—or encourWashington University Medical Center, “fast food and
age—such astronomical flows of corn, soy, and meat and
physical inactivity” are the two most important factors
dairy products into its domestic market. w
fueling childhood obesity in China. China’s youth are
12

particularly at risk for developing chronic disease. Like
other factors), these issues demand serious public health
the U.S., China has seen an increase in weight gain and
attention. The Chinese government should carefully
related chronic health conditions among children and
regulate fast-food marketing to children and teens, as
132
young people.
well as encourage fitness programming in schools.
A 2012 study in Obesity Reviews Journal compared
The EatSmart@School Campaign, a program run
the risk of chronic disease in China to other countries,
by the Chinese Department of Health, assists primary
including the U.S. The researchers found that approxischools that want to create a more sustainable, healthy
mately 12 percent of Chinese children and adolescents
food environment. This campaign helps schools
aged seven to eighteen were overweight, and about
establish “healthy eating policies,” in order to increase
1.7 million children under eighteen suffered from
awareness, and provides online resources including
133
diabetes. In 2016, the European Journal of Preventative
recipes and printable nutrition education materials for
Cardiology published a study that showed rural Chinese
teachers and parents. It is also possible now that China
children (boys especially) suffered higher rates of obesihas ended the one-child policy, that the phenomenon
ty than children in urbanof “little emperors” will
134
ized areas. Additionally,
lessen in years to come.
the rate of diabetes among
In 2016, the Chinese
Chinese adolescents aged
government issued new
twelve to eighteen was
dietary guidelines that
about four times that of
encourage reduced conAmerican teenagers.
sumption of meat, with
Of course, fast-food
a suggested maximum of
consumption is only one
200 grams (7 ounces) of
piece of a larger puzzle.
meat, poultry, fish and
Obesity is a result of both
dairy per day.136 That is
biological and environabout half of current per
mental factors, including
capita consumption levone’s access to and knowlels. The effects of these
edge about healthy food Diet “pagoda” produced by the Chinese Nutrition Society new guidelines remain
and one’s family and comto be seen, i.e., how they
munity traditions around food. What drives someone to
“translate onto the plate” for China’s 1.4 billion peoeat fast food is complex. It is possible that in China this
ple, as Lucy Luo of JUCCCE, a Shanghai-based NGO,
drive may have been amplified by the one-child policy,
writes.137
which, from 1979 through 2015, required most families,
Although these types of campaigns and national
with a few exceptions, to have no more than one child.
dietary guidelines are beneficial and necessary, attitudiSingle children are called xiao huangdi, which means
nal shifts also need to occur in order to effect lasting
135
“little emperors.”
change in consumption habits. Though it will certainly
This glorified status within the family structure is
prove a complex task, the global image of American
often said to create an environment where adults dote
fast food as a trendy, modern signifier of wealth needs
upon the child, feeding them whatever foods they desire.
to change. In fact, it needs to be reversed completely so
Wikipedia even has a page devoted to “Little Emperor
that countries like China do not fall victim to the same
Syndrome.” Essentially, the single child receives an
chronic diseases that are so common in the U.S.
excessive amount of attention, which often leads to eating
Although no country has yet attempted to transform
a lot of fast food. Whether the high rates of diabetes
the image of American fast food, perhaps China can take
and childhood obesity in China can be blamed on fast
on the challenge. As a nation moving rapidly through an
food, “Little Emperor Syndrome,” or both (as well as
economic and nutrition transition, Chinese policymakers
13

recognize the links between health and changing diets;
perhaps they will also reconsider and work to reshape
the idealized image of American fast food. Interestingly,
consumption of Western fast food decreased 16 percent
in China between 2012 and 2015.138 Hopefully, this
statistic is an indicator of China moving toward more
healthful eating habits. w

South Africa

Where Food Injustice Wanders Next
One of the defining landmarks in Johannesburg, South
Africa was the Coca-Cola Dome (now named the Ticketpro Dome for its new corporate sponsor): a 19,000-person
arena sponsored by the beverage giant. Coke has become
increasing popular in South Africa, where an average of
254 Coke products were consumed by each South African in 2010. That’s more than the international annual
average of 89 Cokes per person (and nearly double the
number consumed per capita in South Africa in 1992),139
and is quickly approaching the 403 Coke products consumed each year by the average American.140
Along with Coca-Cola, KFC is a significant presence
in South Africa, with more than 700 locations in the
country.141 Thanks to the increasing availability of soda
and fast food, South Africans are developing the chronic
diseases associated with the nutrient-poor Standard
American Diet.
As diets around the world are becoming less varied,142
and more dependent on processed convenience foods,143
few places demand attention more than South Africa
does. With its history and present determined by
persistent inequalities and a fierce ongoing battle for
racial and economic justice, South Africa today poses
these questions: What is fueling the adoption of the
Western-style diet here? Who is affected the most?
In recent years, South Africans have been migrating from rural areas to urban centers in search of work.
Along with more opportunity, life in an urban environment offers easy access to big supermarkets and fast-food
chains. While access to supermarkets can often be a good
thing, large chains like Shoprite and Pick n Pay144 carry
mostly packaged foods that contain processed meat,
refined flour and sugar, and artificial preservatives.
These are the very ingredients that are tied to diet-related
illnesses across the industrialized world.
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Many of those who have recently migrated to urban
centers consider their rural diets of unprocessed starches such as pap (a porridge made from ground corn),
high-fiber vegetables, and plant proteins to be “poverty
foods,” and have come to embrace the fried fare and
animal protein readily available in commercially dense
environments. Meanwhile, steep food and fuel prices
make food insecurity a persistent and pressing issue
in South Africa. From 1999 to 2008, access to healthy
food improved in both the country’s rural and urban
regions. However, the rate of food insecurity remains
higher in South Africa’s rural areas than in urban ones.
More than 33 percent of rural residents were food insecure in 2008 compared to about 20 percent of urban
dwellers.145 A more recent study, conducted in Johannesburg, found that 70 percent of people living in the
city’s “informal settlements” (often shacks) either skip
meals or eat the same foods each day.146
The Development Bank of Southern Africa (DBSA)
also found that, in 2008, 79 percent of households in the
major cities of Cape Town, Johannesburg, and Msunduzi
went without food because of a sharp rise in food prices.
The DBSA also found a direct link between poverty and
food security; predictably, more money means better
access to healthy, safe foods.147 Whereas many South
Africans go without adequate calories and nutrients,
many also deal with a range of Western, chronic diseases
associated with over-nutrition. In other words, South
Africa is a stark example of a country suffering from the
“double burden of malnutrition.”148
Dr. Zandile Mchiza, senior scientist at the Medical
Research Council of South Africa, has found that early
childhood under-nutrition can lead to obesity later in life.
This is cause for concern for low-income South Africans,
many of whom probably did not get enough nutritious
food when they were young. Obesity is a well-known risk
factor for diabetes.149 In 2015, according to the Heart and
Stroke Foundation of South Africa, 70 percent of South
Africans were overweight or obese. Black women have
the highest rates of obesity, affecting about one-third of
the population. Among men, whites have the highest
obesity rate, at 18 percent.150
In 2014, about six percent of the South African
population was diabetic, according to Dr. Larry Distiller,
founder of the Centre for Diabetes and Endocrinology

in Johannesburg. But, as Distiller told Health 24 recently,
less food if the population is to lose weight, and this pits
the fundamental purpose of the food industry against
some in the nation are bracing for a “diabetes tsunami.”
public health goals.”157 This is as true in South Africa as
The International Diabetes Federation estimates that
it is in the U.S.
the prevalence rate will nearly double in South Africa by
151
In 2015, in an effort to link food, health, and con2030. In 2015, the Federation reported the prevalence
152
cern for animals and the environment, Humane Socirate in South Africa at 7 percent.
ety International (HSI) launched “Green Monday” in
Cultural norms in South Africa often favor bigger
South Africa. It is a campaign akin to Meatless Mondays,
bodies, especially among women. Thinness has come to
which aims to decrease meat consumption and promote
be associated with the scourge of HIV, which, in 2015,
a plant-based diet for better health and environmental
affected 19.2 percent of South Africa’s adult population
153
sustainability. The Green Monday initiative is supaged fifteen to forty-nine. HIV can also be a risk factor
ported by several media personalities, including actress
for diabetes because antiretroviral drugs can cause glucose
Natalie Becker. It has worked with chefs and urban
intolerance as a side effect.154 The adoption of the nutrientagriculture groups to
poor American-style
popularize affordable
diet in urban South
vegan meals that are
Africa now means that
cooked with tradidoctors and patients
tional vegetables and
in the region must be
aware of the potential
grains.158
link between HIV and
In a country like
South Africa, where
diabetes.
healthy
indigenous
The South Afridiets remain fresh in
can public health
many people’s minds,
community has startthe question remains:
ing taking steps to
is it possible to leave
encourage healthier
one’s rural home,
eating. Because sodimake more money,
um causes high blood
A
KFC
in
Plettenberg
Bay,
one
of
hundreds
in
South
Africa
and enjoy the benefits
pressure, and high
of
urban
life
without
experiencing
the diet-related illblood pressure is a major risk factor for cardiovascular
nesses that often accompany this journey? The health and
disease and stroke, the South African government in
wellbeing of millions of South Africans stand to benefit
2013 passed legislation that capped the amount of salt
from the answers. w
that can be added to some processed foods sold in grocery stores. The legislation includes a 50 percent reduction of sodium in bread and comparable reductions
ndia
in margarine, soups, and gravies.155 (Initial restrictions
The Hidden Consequences of the Nutrition Transition
took effect in 2016.)
Public health professionals hope that with this meaIn India, large numbers of people under thirty line up
156
sure, along with help from industry, rates of high
outside McDonald’s to order the Chicken Maharaja Mac,
blood pressure will go down. “Help from industry” is
India’s beef-free version of the Big Mac.159 Fast food and
a tricky concept though, since companies’ bottom lines
sodas are “all the rage now” in the country, according to
often take precedence over public health or corporate
Indian public health activist Shobha Shukla.160 Ice cream
social responsibility. According to Kelly Brownell of
is also becoming much more popular, with international
Duke University’s Sanford School of Public Policy in the
brands like Baskin Robbins, Häagen Dazs, and Magnum
U.S., “The arresting reality is that companies must sell
already vending throughout India, alongside Indian
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brands.161 Although many Indians do not eat beef for reliof endocrinology at the All India Institute of Medical
gious reasons, Muslims, Christians, and even some HinSciences.172 “Young people who are the drivers of the
dus are eating more meat from cows and buffaloes.162
economy, who are the protectors of their family, are going
India’s booming middle class—estimated to number
to be lost,” due to the fast-rising prevalence of diabetes,
between 50 million and 250 million, depending on what
according to Prathap Reddy, a cardiologist and founder
threshold is used and whether it is measured by income
of a large network of private hospitals in India.173
or wealth163—is driving demand for meat, eggs, and proIn India, income is closely associated with
cessed dairy products like ice cream (milk has long been a
malnutrition, researchers have found. Richer women
staple of most Indian diets). Despite India’s long tradition
who likely have access to a variety of foods tend to be
of ethical vegetarianism, only about 30 percent of India’s
overweight, while poorer women who cannot afford the
1.3 billion people now call themselves vegetarian.164 For
most basic foods tend to be underweight.174 And even as a
many Indians, particularly in urban areas, owning a
growing number of Indians eat higher up the food chain,
television, driving a car, wearing Western brand–name
under-nutrition remains a stubborn problem. More than
clothing, or eating meat are
40 percent of Indian
symbols of affluence, indechildren younger than
pendence, and modernity.
five are malnourished.175
“We are quick, hygienic,
To combat high rates
clean, and are seen as part
of diabetes and obesity,
of global culture,” Vikram
India is poised to take
Bakshi, managing director
measures similar to those
of McDonald’s India, told
the Mexican government
Agence France-Presse.165
has put in place. The
But being part of
Indian health ministry
“global culture” carries
is working on a proposal
enormous health risks.
that would tax sugarHeart disease is responsible
sweetened
beverages
for the majority of deaths
Chicken Maharaja Mac on sale at a McDonald’s in India and junk food, as well as
in India,166 and more
put in place regulations
than 60 million Indians have been diagnosed with
176
on advertising to children. The state of Kerala in the
diabetes.167 That’s nearly five percent of India’s people,
south of the country has independently proposed a 14.5
and this number is expected to rise—and quickly. Many
percent “fat tax” on unhealthy foods served at fast-food
other developing countries including South Africa,168
chains (although the tax would not target local restauMexico,169 and China170 are facing a similar dilemma. As
rants that serve fried or fatty foods).177 Kerala is experitheir middle classes grow and rural to urban migration
encing rising rates of overweight and obesity, ranking it
accelerates, more people are shifting away from diets
second among Indian states.178
high in unprocessed starch, high-fiber vegetables, and
In addition to policy changes, ultimately, perceptions
plant proteins. Instead, they are adopting a Western-style
also need to change so that citizens of India and other
way of eating, full of animal protein and fat, refined
countries see the Western-style diet for what it is: a recipe
carbohydrates, and sugar.
for obesity and chronic disease. The situation in India
India, like South Africa, is currently experiencing
raises the question of whether the nutrition transition is
the double burden of malnutrition. In 2014, over 40
an inevitable process, in India and the rest of the global
percent of Indian adults were considered underweight,
South? Or, could food-insecure countries provide the
while obesity rates have climbed steadily through171
calories their people need without gleaning them from
out the last 40 years. Diabetes trends in India are
“absolutely frightening,” says Nikhil Tandon, professor
saturated fats, sugar, and processed foods? w
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Brazil

New Dietary Guidlines: Cook and Eat Whole
Foods, Be Wary of Ads
What if your national dietary guidelines advised you to
cook and enjoy fresh, whole foods, and serve them with
friends and family while thinking critically about food
advertising? Hard to imagine, isn’t it? Well, that’s exactly
what Brazil’s Ministry of Health is recommending with
the “food based” dietary guidelines it released in 2014.
Unlike the U.S. dietary guidelines (or “MyPlate”), which
focus on reducing solid fats and added sugars, and pinpoint a long list of nutrients to consume or reduce, Brazil’s guidelines keep it simple by encouraging people to
eat more fresh, unprocessed foods. It’s worth listing the
guidelines’ recommendations in full:
• Prepare meals from staple and fresh foods.
• Use oils, fats, sugar, and salt in moderation.
• Limit consumption of ready-to-consume
food and drink products.
• Eat regular meals, paying attention, and in
appropriate environments.
• Eat in company whenever possible.
• Buy food at places that offer varieties of
fresh foods. Avoid those that mainly sell
products ready for consumption.
• Develop, practice, share, and enjoy your
skills in food preparation and cooking.
• Plan your time to give meals and eating
proper time and space.
• When you eat out, choose restaurants that
serve freshly made dishes and meals. Avoid
fast-food chains.
• Be critical of the commercial advertisement
of food products.179
“I think it’s terrific that [Brazil’s guidelines] promote
real foods, cooking, and family meals, rather than worrying
about the nutritional quality of processed foods or dealing
with single nutrients,” says Marion Nestle, a prominent
author and professor in the department of nutrition, food
studies, and public health at New York University.
As in many developed and developing countries, Brazil has seen recent spikes in the numbers of overweight

and obese people. In 2011, nearly half of Brazilians
were overweight, and about 16 percent were obese.180
Carlos Monteiro of the University of São Paulo attributes this widespread increase in BMI to the transition
from unprocessed or minimally processed foods such as
rice, fruits, and vegetables to “ultra processed foods.”181
Like the U.S., Brazil is a major agricultural producer.
Brazil-based JBS is the world’s largest processor of animal protein, and the nation tops the world in exports of
beef and chicken.182 It’s also a leading player in the global
soybean boom, and miles and miles of Brazil’s rainforest
and savannah have been cleared of trees and other vegetation in recent decades to grow livestock feed on a massive scale.183 Alongside their thriving agricultural export
trade, Brazilians have begun eating more meat, dairy
products, and eggs. And as the Brazilian middle class
has grown, transnational food companies have expanded
their operations and marketing in Brazil, spreading U.S.style fast-food culture further.184
But the new diet guidelines are pointing in the opposite direction: they advocate slower food. By focusing on
the importance of taking the time to prepare meals and
eat in the company of others, the new Brazilian dietary
guidelines prioritize food culture and the environment in
which meals are consumed. This is extremely important:
Research by the U.S. Department of Agriculture (USDA)
has shown a link between eating outside the home and
increased obesity.185
The tenth and final Brazilian dietary recommendation,
“Be critical of the commercial advertisement of food
products,” is particularly unusual in the world of dietary
guidelines. This indicates that at least some policymakers
within the Brazilian government are aware of the harmful
effects of advertising and are actively trying to combat
food industry manipulation through policy statements
(and actions).
There’s a history here. In 2013, São Paulo, Brazil’s
largest city, fined McDonald’s U.S. $1.6 million for using
toys and other inducements to appeal to children.186 São
Paulo also was the first city in Brazil to adopt Meatless
Mondays (“Segunda Sem Carne” in Portuguese), which
has now expanded to 15 cities across the country. Brazil’s
government has also mandated healthier school food.187
It’s still early to assess the impacts of Brazil’s dietary
guidelines, and ready access to a range of healthy foods
17

remains a challenge in the country, as it does in most
places. But the guidelines do provide an important
model and a vision that’s absent from most countries’
efforts so far. Perhaps in future policymakers in other
regions both North and South will look to Brazil’s pioneering food guidelines and put more value on a criticalthinking, home-cooking, socially vibrant culture of real
food than on the interests of “Big Food.” w

produce legislation, it is important that they are familiar
with research that shows the links between poor diets
and chronic disease. An educational campaign led by
the World Health Organization (WHO), for example,
could target policymakers of LMICs and provide them
with a set of specific measures they could institute to
promote healther, more sustainable diets and food environments. These could include fiscal measures, publicprocurement
policies,
regulations on industry
Recommended
practices and expansion,
Actions
training of health profesIn the U.S., “obesity
sionals and educators,
epidemic” has become
and public engagement.
a catchphrase, and has
Public health journals
caught the attention of
also should be made
many concerned individumore broadly available
als. The public health
in the global South, and
community in the U.S.
knowledge of open-access
has proposed various
journals such as the
measures to address rising
Public Library of Science
rates of overweight and
(PLOS), which published
obesity and the growth in
its series on “Big Food”
Soybeans
being
harvested
in
Brazil’s
Cerrado
region
NCDs, from taxing sugarin 2012, should also
sweetened beverages to
become widespread.188
regulating junk-food marketing to children. Although
One of the major reasons behind expanding consumpmajor policy changes remain to be enacted, the public
tion of American-style fast food and junk food in LMICs
health community in the U.S. is acutely aware of these
is the image of wealth, modernity, and even cleanliness
issues and is actively working to combat obesity and, in
inherent in Western fast-food chains and supermarkets.
particular, childhood obesity.
These assumptions must be questioned and reversed first
Governments in some LMICs have begun to take
by policymakers themselves. They should not idealize the
action in the form of revised dietary guidelines, excise
Western diet, but rather see and inform their citizens
taxes, and advertising regulations. However, the relationabout its nutritional deficiencies and unhealthy excess.
ship between the export of the standard Western diet
and ensuing NCDs in LMICs is a pressing reality that
2. Governments of LMICs ought to reduce the presence
deserves greater awareness from academics, policymakof “Big Food” through a variety of means. Young
ers, public health professionals, and the public itself.
people are particularly vulnerable to marketing efforts
Much more could and should be done to reverse the
and often cannot distinguish advertisements from
growing trend of NCDs in LMICs, including these wideneutral information. Governments should regulate food
ranging and specific actions:
corporations’ marketing campaigns by limiting the number
of fast-food and junk-food advertisements seen by youth on
1. Policymakers in the global South must be made
television, in public schools, and in public school vicinities.
more aware of the high costs to health systems and indiThis could be accomplished through collaborative efforts
vidual well-being of the adoption of the Western diet
among public health officials, child nutrition advocates,
and means of food production. Because policymakers
and concerned parents, like the example of the Berkeley
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(California) Healthy Child Coalition’s grassroots
campaign to pass the city of Berkeley’s sugary-sweetened
beverage tax in 2014.189 Governments should also develop
nutrition standards that companies’ food products must
meet in order to advertise to children and adolescents. For
example, a sugary product could be required to contain a
certain amount of fiber. A backlash from the food industry
may ensue, but if governments set nutrition standards for
marketing, food companies will be obligated to change
their product recipes to comply. This type of initiative
may lower rates of consumption of processed foods, and
ultimately may help curb childhood obesity in developing
countries. Governments should also consider capping
the number of fast-food outlets or chain supermarkets in
a given region or locality to support local businesses and
promote healthier eating habits. To change the balance
of power with large food producers, governments could
create regional alliances with a common agenda and
negotiating positions.
3. Governments of developed nations and LMICS ought
to subsidize production of vegetables, fruits, legumes,
and grains. Access to healthy whole foods may increase
their consumption and limit that of high-fat, sugar-laden
foods. While access is important, affordability is another
necessary factor. One of the biggest draws of fast food
and processed convenience foods is their low cost. If fresh
fruits, vegetables, legumes, and grains are subsidized and
therefore cheaper, they will be more attractive to consumers. Such a policy would almost certainly fuel a reaction
from the food industry, but policymakers would have the
incentive of reduced healthcare costs for chronic disease
in the short- and long-term (along with environemntal
benefits). If the U.S. or another industrialzed country
were to and reallocate some of their corn, soy, meat and
dairy subsidies to vegetable production, cultivation of
and access to a diverse array of vegetables would likely
increase and could also encourage other governments, in
the midst of the nutrition transition to follow suit.
4. Public health officials should create educational programs targeted at specific populations, e.g., rural residents and urban residents, higher income groups and
lower income groups, children and adults. While some
LMICs have higher rates of obesity and chronic disease

in wealthier, urban areas, in others, it is poor, rural areas
that carry the burden. Public health messages regarding
nutrition habits and sustainable diets will likely have a
greater effect if they are focused on specific demographic
groups. Messaging should be developed in a way that the
target population can understand it, relate to it, and hopefully consider making lifestyle changes. Of course, public
health messaging targeted to children will be different
than that aimed toward adults. An educational campaign
for children might offer cooking and tasting workshops
that focus on a different colored vegetable each week,
whereas an educational campaign geared toward adults
might consist of ads in transportation systems that stress
the importance of eating vegetables, fruits, legumes, and
grains, and engaging in physical activity. Although public
health campaigns and educational programs will require
funding from health departments or other government
agencies, the healthcare systems of LMICs will save
money in the long term by preventing weight gain and
chronic disease in their populations. There would likely
be positive outcomes for farmers of plant-based foods
and local food businesses as well.
5. Global development policy should encourage and
support healthy, sustainable diets and systems of
food production. Several of the United Nations’ 17
Sustainable Development Goals (SDGs) are relevant
to such efforts, especially goals 2 (zero hunger), 3 (good
health and wellbeing), 12 (responsible production and
consumption), and 15 (life on land). As the SDGs more
fully inform global development priorities and funding for
them, it will be important for researchers and advocates
for sustainable diets and food systems to encourage
governments and international agencies to develop
concrete policy measures and provide the budgets needed
to implement them. In many countries of the global
South, awareness of the connections among NCDs, food
security, and the Western diet and Western methods of
food production remains limited, even as global food
corporations target these countries for expansion. The
asymmetries in this equation need to be changed, and it
is the responsibility of policymakers, researchers, public
health professionals, academics, and civil society in the
South and North to promote and ensure this change
through a range of policies and institutions.
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6. Governments struggling with the “double burden
of malnutrition” ought to develop strategies to address
infectious diseases and NCDs simultaneously, without
privileging one over another. LMICs occupy a unique
geographic and temporal space, as chronic diseases have
come to coexist alongside infectious diseases related to
under-nutrition. Both infectious diseases and NCDs
deserve effective treatment and preventive measures.
Although NCDs develop over a longer period of time,
they can greatly decrease quality of life, and NCDs such
as heart disease can often prove deadly. At the same
time, infectious diseases such as malaria, HIV/AIDS,
and tuberculosis still demand attention and should not
be neglected. Government officials must find ways to
give equal attention to both types of diseases and should
push for technological updates in healthcare systems
that allow for better treatment of chronic conditions like
diabetes, cancer, and heart disease. For example, electronic medical records (EMR) allow providers to share
a patient’s medical history, thereby improving coordination and enhancing efficiency of the patient’s healthcare
services. Development aid and capacity development
programs (both North/South and South/South) should
be proactive in providing the funding and knowledge
that will be required.
7. Healthcare systems must equip themselves to deal
with NCDs. Because chronic diseases are now becoming so common across the globe, healthcare systems in
countries in the global South ought to focus more attention on NCDs than they have previously. Moreover, as
countries’ incomes rise and diets continue to change,
countries will likely see more NCDs, and healthcare systems and providers must be prepared to deal with them.
Along with technological innovations to treat NCDs,
healthcare systems in LMICs must prioritize preventive
medicine in their communities, too. This means that
healthcare centers should offer screenings for blood
pressure, cholesterol, and cancers. Healthcare professionals also must be trained adequately to treat NCDs,
be educated about the ways poor diets can result in
obesity and chronic disease, and be fully capable of conveying accurate nutrition information to their patients.
The benefits of reduced rates of chronic disease, as well
as money saved by healthcare systems in the long term,
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will far outweigh the initial start-up costs of screening
programs and educating and training healthcare professionals. The training and education initiatives that are
re squired should be supported by bi- and multi-lateral
donors as well as private philanthropies concerned
about global public health and the environment.
8. Trade agreements ought to be examined for
unintended public health consequences before their
implementation. As obesity rates skyrocket in Mexico
and elsewhere, public health is becoming a pressing
issue that economists and the business community
should not overlook. Though governments altering
existing trade agreements appears unlikely, it would be
in the best interest of the public’s health to revise future
trade agreements that encourage large imports of corn,
soy, and animal products into emerging markets. This
will require collaboration among economists, public
health professionals, trade negotiators and analysts,
and lawmakers. Now that researchers and policymakers
have seen the ways that nafta brought processed food
and raw ingredients for processing into Mexico (i.e.,
commodity crops like corn), they can be aware of this
kind of public health externality when discussing future
trade agreements. Public health and economic welfare
can no longer be viewed as trade-offs in trade terms.
Ultimately, public health and economic welfare must be
taken into account when future trade agreements are
negotiated.
9. Researchers should examine the links between
changing diets and supply factors. While much research
to date has focused on the relationship between dietary
changes and chronic disease, much less research makes
the connection to supply-side factors and the rise of
industrial agriculture and intensive animal agriculture
in the global South. The questions remain: How has
the introduction of industrial agriculture, for crops and
livestock, changed food systems overall? How has its
advent affected the way people eat in LMICs? And what
can be done about it? For instance, China engages in
extensive industrial animal production and imports vast
amounts of soybeans from Brazil to feed its livestock.190
China has also been consuming more pork and poultry,
and developing more diseases associated with high-fat

diets. Industrial agriculture is relatively new in LMICs, so
it is worth examining how it affects perceptions around
food, as well as dietary habits, and influences food
systems overall. An interdisciplinary team(s) of scholars
is required to investigate these questions, which span the
entire food system from production to consumption,
and providing strategies and answers.
10. Researchers and advocates in the global North
ought to engage more with counterparts in LMICs
on NCDs and food systems. It is clear that to alter the
current reality in LMICs of wider adoption of Westernstyle diets and rising NCDs, both consumption and
production of food will need to be addressed. A growing
constituency in the global North of public health
researchers and professionals, sustainability advocates,
and food experts—chefs; educators; procurement
officials for universities, school systems, and hospitals—
have expertise and insights that could benefit their
peers in LMICs. But mechanisms for linking those
in the global North and South around sustainable
diets and food systems are still limited. Public health
schools at major research universities could help fill
this gap by developing and funding exchange programs
for public health researchers and practitioners, as well

as policymakers. They have the necessary expertise,
convening power, and resources. They could also
make research materials on NCDs and sustainable
food systems more widely available (including through
translation). United Nations agencies, global initiatives,
civil society organizations working on health and
sustainability issues, and activists should also seek to
expand their networks in the global South to share
information, strategies, and resources, and to incubate
joint initiatives that, if successful, could be more widely
adopted.
While it remains to be seen how Earth will sustainably feed a growing human population, it is encouraging
that increased attention is being paid to how demand
for and producion of certain foods now central to the
Western diet, especially animal products, contributesto
climate change, the loss of natural resources, and public
and individual health. Addressing this complex set of
issues effectively and equitably will require principled
action by lawmakers around the globe; cooperation
from corporations; the active engagement of public
health, environmental, and agricultural experts; and
sustainable diets for billions of individuals, now and in
the future. w

Carrots grown in Jiangxi province, China, 2017
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