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Abstract

Food processing has been part of our food environment for millennia, but recent
advances in technology have taken processing to the next level, creating myriad
packaged foods that our ancestors would not even have recognised as edible. Whilst
this advancement in processing was certainly advantageous at a time of significant
malnutrition following the World Wars, its adoption as a staple of our diet has
fundamentally changed the way we eat and, along with it, our health. Recent
evidence suggests that the consumption of ultra-processed foods is linked to metabolic
morbidity, but these findings are not reflected in nutritional advice in the UK. I
argue that public health advice and policy in the UK does not go far enough to
highlight the risks of consuming ultra-processed food and, by focusing on a reductionist
approach to nutrition, actually promotes the consumption of these products. I further
recommend that Public Health England should consider adopting a whole foods
approach to nutrition advice. Not only would this serve to minimise the confusion over
macronutrient balances, it would also promote the consumption of whole, unprocessed
or minimally processed foods, thereby fostering an improvement in our collective
health and wellbeing.

The food and nutrition landscape has changed
rapidly over the last few decades. In the 1950s,
rationing was still in place for many foods across
the UK, and convenience foods were a rarity. Fast-
forward 70 years and you find an almost unrecog-
nisable food environment, with supermarkets full
of ultra-processed food, and fast-food restaurants
dominating high streets. This may not seem prob-
lematic; technology has brought myriad changes
to the way we live our lives, largely to the benefit
of our collective wellbeing. Indeed, industrial food

processing arose as a solution to the crisis of mal-
nutrition in Europe following the Great Depres-
sion and World Wars [1]. Efforts were channelled
into producing energy-dense food that does not
readily spoil, resulting in the introduction of vast
quantities and huge varieties of ultra-processed
food into our food environment. This certainly
achieved the initial goal of population survival
but has now fundamentally changed the way we
eat and, along with it, our health.
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Figure 1: Ultra-processed diets increase
body weight and fat mass as compared
to energy- and macronutrient-matched un-
processed diets. Consumption of an ultra-
processed diet for two weeks significantly in-
creases both body weight and fat mass (0.9± 0.3

kg and 0.4 ± 0.1 kg, respectively), whereas
ad libitum consumption of an energy- and
macronutrient-matched unprocessed diet over the
same time period resulted in significant body
weight and fat mass loss (−0.9 ± 0.3 kg and
−0.3± 0.1 kg, respectively). Data are expressed
as mean ± standard deviation. Figure produced
using data from [2].

Food processing in some manner, such as heating,
grinding or chopping, has formed part of our food
environment for millennia. However, the commer-
cial production of ultra-processed food is a rela-
tively recent development. Ultra-processed foods
are defined as ‘formulations of food substances
often modified by chemical processes and then
assembled into ready-to-consume hyper-palatable
food and drink products ’ [3]. Examples of this are
everywhere, including biscuits, crisps, breakfast
cereals and ready meals. As such, the amount
of processed foods consumed in the UK has in-
creased dramatically since the 1960s, such that
an average of 65.6% of calories are from pro-
cessed food, 86.6% of which is ultra-processed
[4]. In the same timeframe, rates of obesity have
increased significantly, from only 1% of the popu-
lation to a staggering 28% in 2018, accompanied
by a concurrent increase in the rates of other non-
communicable metabolic conditions such as type 2
diabetes mellitus, hypertension and dyslipidaemia
[5]. Whilst the emergence of this metabolic dis-
ease epidemic occurred concurrently with ever-
increasing consumption of ultra-processed foods,
this by no means provides evidence that the two
phenomena are linked. However, their associa-

tion has prompted many scientists to question
why they have tracked together, and whether one
may be causative of the other. Observational
studies have demonstrated that the availability
of ultra-processed foods is positively associated
with the prevalence of obesity in both adults and
children [6, 7], and that increasing consumption
of ultra-processed foods is associated with signifi-
cantly increased risk of not only cardiovascular
and cerebrovascular diseases – such as coronary
artery disease and stroke – but also of all-cause
mortality, with each additional serving increasing
mortality by 18% [8, 9]. These cohort studies
are of course limited by confounders, such as dif-
ferences in physical activity levels and dietary
compositions, as well as the known association
between socioeconomic status and compliance
with health initiatives. However, they indicate
that ultra-processed food consumption may be
negatively associated with general wellbeing, and
positively associated with body mass index.

These observations have subsequently been sup-
ported by randomised controlled trials and an-
imal studies, which are significantly more ro-
bust in terms of scientific rigour. Comparison
of ultra-processed food with unprocessed food
using energy- and macronutrient-matched diets
(i.e. diets that are similar in terms of calorie,
protein, fat and carbohydrate content but that
vary in their level of processing) demonstrated
that energy intake was significantly increased on
the ultra-processed diet, averaging an extra 508
calories per day with associated weight gain (Fig-
ure 1) [2]. Animal studies have shown that con-
sumption of ultra-processed foods alters the mi-
crobiome, resulting in dysregulation of satiety
mechanisms – the mechanisms that control how
‘full’ we feel – and thereby promoting increased
food consumption and subsequent metabolic dis-
eases such obesity, diabetes and colitis [10, 11].
All of these findings combine to form evidence in
support of an association between ultra-processed
food consumption and adverse health outcomes.
Though causality remains to be established, find-
ings like these have important implications for
nutrition advice and policies, providing a robust
basis for public health initiatives. As such, coun-
tries like Brazil and France have added ‘avoidance
of ultra-processed foods’ to their nutrition guid-
ance. However, the situation in the UK is quite
different.
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The NHS’ response to the aforementioned studies
has been to state that the evidence is ‘not strong
enough’ to advocate against eating such prod-
ucts, and that some foods need to be processed
in order for them to be safe for consumption
[12]. Admittedly, no causal link between ultra-
processed foods and disease has been established
yet, and we’d still be contracting tuberculosis
from milk if we didn’t have some forms of pro-
cessing such as pasteurisation. However, neither
is the evidence so lacking that they can entirely
ignore the issue. The Eatwell Guide is a docu-
ment issued by Public Health England with the
aim of improving the health and wellbeing of the
British public through nutrition [13]. Whilst con-
taining many good tips on nutrition for health,
such as advice to limit refined sugar consumption,
it fails to even mention the potential dangers of
ultra-processed food. The term ‘processed’ is only
used in the context of meat, and is not used at
all to describe any other food. The guide does
say to limit ‘foods high in fat, salt and sugars’,
and states that these foods ‘are not needed in
the diet’, but a lot of ultra-processed food does
not fall into that category. In fact, the Guide
actively promotes the consumption of some ultra-
processed food, suggesting that an ‘ideal’ food
diary would be cereal for breakfast, a sandwich
for lunch, and an evening meal of pasta. This
gives the impression that ultra-processed food is
safe for consumption, and that there is no evi-
dence to the contrary. Whilst one can say that
there is insufficient evidence to establish causality,
should that be a reason to completely ignore the
worrying implications of the research that has
been performed so far?

Another issue with the Eatwell Guide is the fact
that all advice is based on macronutrients and
caloric intake. It recommends daily upper limits
for calories as well as limits the consumption of
certain individual nutrients by weight. Whilst
this reflects the reductionist view of much sci-
entific research, it does not translate very well
into the real world: not many people would eat
an apple or a cucumber while knowing its ex-
act nutritional composition. Unprocessed foods
do not require a nutrition label under EU Reg-
ulations [14] so by virtue of eating unprocessed
foods, one is essentially unable to follow public
health nutrition guidance because quantifying nu-
trient intake is extremely difficult indeed. This

means that people inevitably move towards buy-
ing processed food in order to find a nutrition
label that allows them to count up and control
for each macronutrient in order to follow nutri-
tion guidance, thereby raising the consumption of
additives such as artificial sweeteners, emulsifiers
and flavourings, and displacing the consumption
of nutrient-dense whole foods. I would argue
that these actions will actually serve to reduce
the nutritive benefit of our diet and therefore im-
pact negatively on our health, despite following
government-issued advice to the letter. This re-
ductionist approach also permits processed food
manufacturers to reformulate products to com-
ply with guidelines, adhering to arbitrary upper
limits for saturated fat and sugar in order to mar-
ket products as ‘healthy’, despite those products
being highly processed and therefore likely to
be significantly worse for health than any whole
food. What’s more, various ‘tricks of the trade’
are still permitted in these products, such as the
known act of intentionally altering macronutrient
composition to achieve ‘the bliss point’; the per-
fect ratio of fats, sugars and sodium that humans
find irresistible, promoting both overeating and
addiction [15]. In the words of Pringles, ‘Once
you pop, you can’t stop’.

It seems strange that there isn’t a mention of the
dangers of ultra-processed food in the Eatwell
Guide, given the evidence (or lack thereof) for
historical nutritional advice. The research that
initiated the vendetta against saturated fat is
the Seven Countries Study by Ancel Keys and
colleagues, which stated that consumption of sat-
urated fat was associated with the incidence of
coronary artery disease [16]. However, this re-
search was plagued with scientific errors, not least
that countries and populations that did not fit
the hypothesis were excluded, such as the Inuit
and the Maasai who consume large amounts of
saturated fat and have significantly lower rates of
heart disease than populations of developed na-
tions [17]. Further studies ensued, but the theory
was still highly contested. Nevertheless, dietary
advice changed. Since then, both the most com-
prehensive systematic review with meta-analysis,
and the most up-to-date analysis of prospective
trials concluded that there was no effect of con-
suming saturated fats on cardiovascular events
nor mortality [18]. Yet Public Health England
continues to advocate against the consumption of
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saturated fats. On the other hand, the accumu-
lating evidence to suggest that the consumption
of ultra-processed food is associated with poorer
health outcomes is not sufficient for even a para-
graph in our nutrition advice on the potential
dangers of these foods. Perhaps the £28.2bn per
annum contributed to the UK economy by the
food and drink industry is complicating matters,
as it is likely that no government would wish to
issue guidance that deprives the economy of this
investment – regardless of the potential health
benefits such guidance may have [19].

Given all of this evidence, my advice to Public
Health England would be to issue new guidance
that at the very least highlights the growing ev-
idence suggesting ultra-processed foods may be
detrimental to health. Whilst my favourite advice
from writer Michael Pollan – ‘Don’t eat anything
your great-grandmother wouldn’t recognise as food ’
[20] – may be a little extreme, sufficient evidence
has accumulated to justify warning against the
consumption of such foods. Advocating for a
ban on the sale of ultra-processed food would
be both unreasonable and untenable, thus policy
makers need to rethink their priorities, placing
more emphasis on promoting the health benefits
of unprocessed foods and improving their afford-
ability and accessibility. Additional policy should
be implemented to restrict marketing of ultra-
processed foods and to add warnings to their
packaging. Reformulation of processed foods to
comply with arbitrary macronutrient limits de-
fined by the Eatwell Guide should be discouraged.
Programmes to educate children and young adults
on the health benefits of whole foods as well as the
potential dangers of ultra-processed foods should
be included in the National Curriculum. Whilst
these are just a few examples of relatively sim-
ple policies, they have the potential to alter the
health of our nation for the better. Without their
implementation, I fear the current epidemic of
chronic metabolic disease will continue to expand,
and our waistlines along with it.

c© 2020 The Author. Published by the Cambridge
University Science & Policy Exchange under the
terms of the Creative Commons Attribution License
http://creativecommons.org/licenses/by/4.0/,
which permits unrestricted use, provided the original
author and source are credited.
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