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DISENTAGLING NUTRITION FACTS FROM

FICTION

Towards healthy and sustainable consumption in industrialized societies

CLARA GOMEZ-DONOSO, MIGUEL A. MARTINEZ-GONZALEZ AND MAIRA BES-RASTROLLO

Over the last centuries, in the context of industrialization, globalization, and urbanization,

profound dietary changes have occurred. Ubiquitous access to cheap, readily available and highly

palatable unhealthy products, together with aggressive marketing that significantly influences

social norms, have led to overconsumption of energy-dense, nutrient-poor foods. This has not

only been associated with a higher prevalence of obesity and diet-related non-communicable

diseases, but also with detrimental effects on the world's natural resources. Broader and braver

public health measures favoring the availability and affordability of healthy, minimally processed

foods should be implemented in conjunction with educational strategies to re-encourage a

healthy and sustainable food consumption.

Keywords: nutrition transition, ultraprocessed food, non-communicable diseases, environmental

sustainability, public health strategies.

B THE NUTRITION TRANSITION

Over the last centuries, urbanization and globalization
have rapidly changed the food supply and distribution
systems, and consumer preferences and purchases
have heavily shifted towards less nutritious, more
convenient high-calorie food products. To date, the
consumption of unhealthy foods has outpaced the
consumption of healthy foods
in most regions of the world
(Imamura et al., 2015).

Nowadays many diets tend
to be low in whole foods such
as fruits, vegetables, whole
grains, nuts, seeds, and legumes,
and increasingly high in ultra-
processed products, such as sugar-
sweetened beverages, processed
meats, dairy products with added
sugar, and pastries, which contain
a high amount of salt, refined sugars, unhealthy fats,
and additives (Monteiro et al., 2013). In fact, according
to the Global Nutrition Report (2018), 86 % of diets
do not align with the healthy diet recommendations
promoted by the World Health Organization (WHO).

«Nowadays many diets
are low in fruits, vegetables,
whole grains, nuts, seeds
and legumes, and increasingly
high in ultra-processed
products»

These dietary shifts have been associated with
a higher prevalence of overweight and obesity and
diet-related non-communicable diseases (NCDs),
such as cardiovascular disease, diabetes, and cancer.
Simultaneously, many people are malnourished and
cannot access or afford a healthy diet due to various
underlying social determinants, including poverty. In
the current global context, modern dietary trends also
have detrimental effects on the
world’s natural resources: land
availability, biodiversity, and
overall ecosystems.

The increased availability
of unhealthy food has been
driven by economic and
political influences within an
industrialized food system
that intensively produces and
markets nutrient-poor — yet very
profitable — foods. Such foods
have a high content of energy and are engineered to be
extremely palatable, thereby driving overconsumption.

These factors, together with cultural norms such
as consumerism, hedonism, and materialism, have
modified eating habits so that more people eat away
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from home, overconsume food, and spend less
time cooking. Consequently, the traditional
dietary patterns of Southern-European countries
such as Spain, that in the 1950s and 1960s
adhered to Mediterranean diet (high in legumes,
fruits, vegetables, fish, nuts, and olive oil, and low
in meat, dairy, and ultra-processed products), have
now lost their essence of frugality, replacing their
eating habits with a more westernized diet.
Nevertheless, many cultural and social
differences still exist between the United States
and Southern-European countries regarding
unique features of the food environment (Diez
et al., 2019). Preserving the diversity of the
Mediterranean urban food environments is not
only linked to adopting healthier dietary patterns
but also beneficial social behaviors. As recognized
in 2010 by UNESCO, the Mediterranean diet is an
intangible cultural heritage due to both nutritional
and encompassing cultural aspects (Bach-Faig et
al., 2011).
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B ENVIRONMENTAL, CULTURAL AND SOCIAL
FACTORS

Globally, traditional stores are
in decline while supermarkets
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Worldwide sugar consumption has tripled over the past 50
years, and thisincreaseis expected to continue, particularly in
emerging economies. The picture shows that an eight-year-old
childin Spain has already eaten more sugar thanits grandfather
throughout alifetime.

are becoming dominant due «Unhealthy food is available Given this situation, several

to their competitive prices and . initiatives have been undertaken

wider choices, which results in an practlcally everYWhere' in the UK to both promote

increased availability of cheaper, cheap to buy, and heavily advertising of fruits and

overly processed, poor-quality m arketed, inﬂuencing what vegetables and restrict junk

foods which, together with . . food advertising. In Spain, a

cultural deprivation and failure to we think of as a normal eatmg self-regulation code for food '
achieve proper human flourishing pattern» advertising aimed at children,

(VanderWeele et al., 2019), have

led to overconsumption of energy-

dense, nutrient-poor foods. At the same time, intensive
marketing efforts and established social norms have
continuously increase their demand.

Adbvertising plays a key role in driving us towards
an increased consumption of unhealthy foods.
Unfortunately, food companies can afford to spend
much more resources on junk food advertising
compared to what the government spends on
promoting healthy eating. A revealing analysis
showed that companies producing the top 18 UK
brands commonly associated with crisps, pastries, and
sugary drinks spent more than 160 million euros on
advertising their products in 2016, which was around
27.5 times the annual spending on the government’s
healthy eating campaign Change4Life run by Public
Health England (O’Dowd, 2017).
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known as the PAOS code, was

implemented in 2005 and
updated in 2012 in order to prevent obesity and
encourage healthy habits. However, it has repeatedly
been shown to be ineffective and should therefore be
replaced by public health measures that can effectively
protect children from the marketing of unhealthy
foods and beverages.

Contextual factors that are poorly aligned with
moderate and healthy eating may as well undermine
the commonly accepted concept of eating in
moderation. Nowadays, it is possible to choose from
thousands of different discretionary or unhealthy
foods and portion sizes are increasingly big, so
it is not sufficient to advise eating «everything in
moderation». In fact, currently available evidence
does not seem to support the notion of eating «a varied
diet» or «everything in moderation» as an effective
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strategy to promote healthy eating patterns nor a
healthy body weight (De Oliveira Otto et al., 2018).
Dietary guidelines are sometimes insufficiently clear
on this point, as they use euphemisms («moderating»
instead of «reducing» or «avoiding») and provide no
quantitative guidance on the maximum recommended
frequency of consumption of occasional or
discretional foods (e.g., processed meats, pastries,
salty snacks, and sugar-sweetened
beverages).

Particularly dangerous is
the tendency in guidelines to
use crystal clear terminology
when it comes to promoting an
increased consumption of healthy
foods, whereas the terminology
is not so clear when referring to
less healthy foods that should
be avoided. In the latter case,
guidelines tend to focus on nutrients (sugar, salt, fat)
rather than foods (red and processed meats, sugar-
sweetened beverages, sugary cereals, pastries, salty
snacks, etc.), using an opaque, «politically correct»
language that implies a net harm for the health of the
population (Dominguez et al., 2018). Ambiguous
terminology of this kind is known to be further
harnessed by some sectors of the food industry who
take advantage of it by lobbying against sensible
regulations (i.e., tax sugary beverages) and by
using misleading marketing strategies. In contrast,
food-based dietary advice is simpler to implement
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«Suboptimal diets
are responsible
for more deaths and disability
worldwide than any other
modifiable factor»
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and prevents food corporations from strategically
exploiting the reductive focus on nutrients to market
unhealthy foods using nutrient content claims.

It has been suggested that the «nutrient-centered»
approach has not only led to confusion among the
general public, but also to falsely accusing specific
nutrients. The real issue is not so much about nutrients,
but more about foods, which are much more than
the sum of their nutrients and
calories. Two foods with the
same nutritional composition
may have a different health
potential, especially regarding
the satiety effect and nutrient
bioavailability. The dietary
patterns approach used in
epidemiologic studies since the
beginning of this century is more
comprehensive and has proved
to be more coherent than the single nutrient approach,
because it accounts for food synergies. While single
nutrient approaches have proved to be inadequate to
explain many effects of diet on NCDs, modifications
in several aspects of the dietary pattern can indeed
impact the development of a disease. An illustrative
example is the beneficial role of the Mediterranean
dietary pattern in cardiovascular health, as the
landmark Spanish trial PREDIMED (prevention with
a Mediterranean diet) and many high-quality studies
have thoroughly demonstrated (Martinez-Gonzalez et
al., 2019).
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Traditional market stores offering minimally processed foods versus supermarkets full of highly processed, packaged foods. These
days, most consumers no longer buy local and seasonal foods, but rather buy in large stores containing a wide variety of ready-to-eat

products. We are gradually losing the Mediterranean food culture.
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Eating veggies makes me
strong, from my head
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Promoting and advertising can be powerful tools for the greater good by persuading children to eat their greens. On the left
and at the bottom, posters for one of the campaigns by The Food Foundation in the UK, aimed at children. On the top right
corner, Kermit the Frog, a popular muppet character, next to a cart full of fruit and vegetables.

The Food Foundation
The Food Foundation

an association compared with those funded
by non-industry sponsors (Bes-Rastrollo et al.,
2013). Food industry sponsorship can also have

B PUBLIC HEALTH NUTRITION
INDEPENDENCE AT RISK

Suboptimal diets are responsible for more deaths and an important effect on how scientific questions
disability worldwide than any other modifiable factor are formulated and tested, driving research
(Global Burden Disease 2017 Diet Collaborators, agendas away from questions that are the most
2019). However there are limited resources available relevant for public health. Another review found
for research about the health effects of foods. In that food industry-sponsored research typically
this landscape, the food industry inevitably plays focuses on single nutrients rather than dietary
a major role by supporting nutrition research. Yet, patterns, allowing companies to market ultra-
there is no evidence for an alignment of public processed products containing certain nutrients as
health nutrition interest with that of the food industry. beneficial to health (Fabbri et al., 2018).
Any partnership must create profit for the industry, Additionally, findings from investigative
which has a legal mandate to maximize wealth for journalism have shown that sponsorship of public
shareholders. health research from an American multinational
Concerns have been raised regarding the presence corporation of sugar sweetened beverages resulted
of bias in the design, conduct and dissemination of in the reshaping of the obesity research agenda
industry-funded research, possibly skewing findings to focus on physical activity rather than nutrition,
toward industry financial profits. These concerns have thereby downplaying the role of sugar-sweetened
been confirmed, for example, in a study evaluating beverages in obesity (O’Connor, 2015, August
systematic reviews on the association between 9). More recently, a study examined the research
sugar-sweetened beverages and weight gain, in which partnerships between the same beverage company
the authors concluded that studies with industry and health organizations in Spain, providing further
sponsorship were five times more likely not to show evidence that some of the food industry biggest players
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are reframing the debate about the causes of obesity and
skewing the evidence towards solutions that protect their
financial interests (Rey-Lopez & Gonzalez, 2019).

This influence on research may allow the food
industry to narrowly frame public health problems
and policy solutions as lacking willpower and needing
self-regulation efforts or technological interventions
rather than behavioral or system-wide interventions.
In fact, key recommended regulatory policies to
promote healthy eating remain unimplemented to date,
largely due to the private sector interests dominating
public policy development. Therefore, strategies to
counteract corporate influence on the research agenda
are urgently needed, including expansion of disclosure
policies, increased funding for public research, and
better guidelines to regulate the interaction of research
institutes with commercial entities.

B SIMILAR STRATEGIES ACROSS DIFFERENT
INDUSTRIES

It has been suggested that some transnational
corporations can be considered major drivers of
NCD epidemics because they profit from increased

Botanical diversity and synergy among healthy foods play a
key role in the preventive potential of diets. In this sense, we
must assess overall food patterns instead of single nutrients
orfoods.
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consumption of tobacco, alcohol, and ultra-processed
foods. These industries use similar strategies in order
to undermine effective public health policies and avoid
regulation through both «hard power» (i.e., building
financial and institutional relations) and «soft power»
(i.e., influence of culture and ideas) (Moodie et al.,
2013). For example, the use of agnogenic practices (i.e.,
the production of scientific research that deliberately
creates ignorance or doubt beyond that merited by
empirical evidence) to favor industrial interests has
been described on several occasions.

Corporate agnogenesis exploits the inherent
skepticism in scientific research, under the rationale
that creating uncertainty around available scientific
evidence makes it less useful for public health actions.
This challenges the development and implementation
of evidence-based policies aimed at managing the
market environment for unhealthful commodities.

As an executive from a tobacco company stated:
«Doubt is our product, since it is the best means of
competing with the body of fact that exists in the
mind of the general public» (Oreskes & Conway,
2010, p. 34). The tobacco industry perpetuated doubt
about the health hazards of their products calling into
question the reliability and accuracy
of unfriendly scientific results, and
introducing scientific «noise» into

the public discourse. This became the
leading tactic to oppose the science
connecting smoking to lung cancer. The
same mechanisms have been similarly
employed in three other cases: global
warming, pharmaceuticals, and sugar-
sweetened beverages (Fooks et al.,
2019; Pinto, 2017).

B DID WE FAIL SOMEWHERE OR IS
THERE TRULY STILL ALACK OF
KNOWLEDGE?

Prevention would have been the best
solution. Public health professionals
could have anticipated the current
situation acting over upstream
determinants, including cultural,
social, and economic aspects that
configure our society. The alarming
rise of NCDs is a manifestation of a
cultural and economic system that
currently prioritizes wealth over health
or human flourishing, meaning that
many key problems and solutions actually lie outside
the health sector. Nevertheless, clinicians are the ones
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The alcohol, tobacco, sweetened beverages, and ultra-processed food industries use similar strategies
to undermine public health policy and avoid strict regulations.

who have done an outstanding job in this case, since
major chronic diseases and health risks associated
with poor-quality diet have not been prevented, but
have been mitigated over the past few decades by
an increasingly powerful and expensive array of
treatments.

There is a widespread misconception, mainly due
to perverse agnogenic practices, that nutrition is hard
and confusing, that we do not really know what to eat
and that health professionals cannot agree. However,
it is a fact that there is a consistent and convincing
high-quality body of knowledge about the effects of
food patterns on health that is commonly accepted by
the mainstream scientific community. This knowledge
is sufficiently adequate for supporting a generalized
adoption of plant-forward food patterns emphasizing
fruits, vegetables, whole grains, nuts, legumes, olive
oil, fish, and bird meat and minimizing red meat,
processed meat, refined grains and ultra-processed
foods (Willett et al., 2019).

It is therefore surprising that one of the latest
initiatives taken by the Spanish Government in 2018
was to reach voluntary and self-regulating agreements
in order to promote a 5 % reduction in the content of
sugar, salt, and saturated fat in pastries, sweets, sugary
cereals, and other discretionary products. It is not only
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«Food companies can afford to spend much
more resources on junk food advertising
compared to what the government spends
on promoting healthy eating»

highly probable that this initiative will not be effective
(as previously experienced with other self-regulation
measures), but it may also be counterproductive
because it could give the impression that those kind
of products will be healthier after reformulation. In
light of recent findings showing that energy intake
and body weight increases are driven not only by the
unbalanced nutrient profile of ultra-processed food,
but also by other yet unknown factors that lead to
overconsumption of this kind of foods, a focus on
nutritional reformulation of critical nutrients may not
necessarily be effective.

Broader, braver and more radical public health
measures favoring the availability and affordability
of healthy, minimally processed foods (fiscal
measures, advertising regulations, plain packaging
norms, school junk-food restrictions, and sustainable
agricultural policies, among others) should be



established to create an environment that

helps consumers make the healthy choice.
Educational strategies are also needed to
strengthen the role of parents and family bonds
in order to target permissiveness, hedonistic
attitudes and overconsumption of unhealthy
foods since childhood (Martinez-Gonzalez &
Martin-Calvo, 2019).

The food system drivers of unhealthy diets,
especially the production and aggressive
marketing of resource-intensive foods, are
also key drivers of malnutrition, ecosystems
degradation, and climate change. In fact, food
production is one of the largest causes of global
environmental change. It is responsible for 30 %
of green-house gas emissions, 40 % of land use,
and 70 % of freshwater use (Willett et al., 2019).
Thus, plant-based diets are not only among
the healthiest dietary patterns, but also have
the lowest environmental impact. This means
that what is good for our health is also good
for the planet and, consequently, for the future
of humanity. Importantly, linking diet-related
diseases with other major global challenges
focuses attention on the scale and urgency
of addressing these challenges and might
increase demand for policy action by the public
(Swinburn et al., 2019). ®
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