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Abstract
Objective: Dietary advice about the potential health risks of unhealthy foods or
diets has historically been communicated in terms of nutrients. Recent evidence
has shown that the processing of food itself is independently attributable to
harmful outcomes, particularly a new category of foods described to be ‘ultra-
processed’. Dietary guidelines (DG) are a key policy tool to translate and commu-
nicate nutrition research; however, there is little research exploring whether and
how the harms of food processing are communicated and rationalised in dietary
advice.
Design: Nineteen publicly available DG were thematically analysed to explore:
(1) the diversity of terms used to refer to processed foods and (2) the underlying
explanations and rationales provided to reduce consumption of processed foods.
Setting: International.
Participants: Sample of national dietary guidelines.
Results: Seventeen different descriptive terms were used to refer to processed foods,
withmany countries using a large variation of termswithin their DG. Six rationales to
reduce consumption of processed foods were identified, which were grouped into
four overarching domains: harmful outcomes (disease risk, environmental risk);
food quality (food quality, nutrient content); diet quality and food environment.
Conclusion: The rationales provided to reduce the consumption of processed foods
reflect upstream and downstream determinants of health. However, the persistence
of nutrient-based rationales indicate that most DG do not apply an upstream under-
standing of the issues with ultra-processing. Further, the diversity of terms and foods
referenced in DG suggest that the concept of ultra-processing is subject to multiple
interpretations.
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The global food environment is characterised by the wide-
spread availability of ultra-processed foods (UPF), displac-
ing traditional diets and contributing to malnutrition and
the global burden of disease(1–6). A recent study has shown
that suboptimal diets are now the leading cause of death
globally through their contribution to a range of diseases
associated with malnutrition, overtaking tobacco smoking
to account for one-fifth of all adult deaths in 2017(7).
Typically, the aspects of diets that are attributed to poor
health outcomes are high intake of salts, sugars, and fats,
and low intake of fruits and vegetables, whole grains, nuts
and seeds(7). However, a growing body of evidence is
showing that the processing techniques used on many
foods available in supermarkets today may be just as harm-
ful as consuming too many sugars, salts and fats(2,8,9).

Public health nutritionists have proposed a suite of pol-
icy responses to improve the quality of foods and food
environments to improve population nutrition, such as
taxation on nutrients, front-of-packet labelling require-
ments or through the development of dietary guidelines
(DG)(10). DG provide a means to present evidence-based
recommendations about how to achieve a healthy diet in a
way that can be easily understood by a large range of
stakeholders, such as policy-makers, health professionals,
researchers, educators and the general public(11). DG are a
powerful policy tool that can directly and indirectly influ-
ence the food environment through informing public pol-
icies relating to nutrition, agriculture, trade and health
(such as food procurement policies) as well as translating
nutrition research into dietary advice for consumers(12).
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The growing evidence about the health risks associated
with the consumption of UPF raises questions about
whether and how this evidence is translated into dietary
advice for health professionals and consumers in national
DG(2). Recent global reviews have found that DG acknowl-
edge that highly processed foods are problematic for both
health and the environment; however, the studies did not
analyse whether or how DG provided explanations or
rationales for this advice(13,14). Similarly, there has been
no targeted investigation examining the extent to which
DG communicate the harms of UPF. The present study uses
a purposive sample of national DG to analyse how the con-
cept of ultra-processing is communicated and what ration-
ales are presented to reduce the consumption of UPF.

The trouble with ultra-processing
In 2010, nutrition researchers in Brazil developed a new
way of categorising foods based on the level of processing,
described as the NOVA framework. The NOVA framework
outlines four categories of foods: (1) unprocessed or min-
imally processed foods; (2) processed culinary ingredients;
(3) processed foods and (4) UPF. UPF are defined as foods
that are formulations of ingredients, mostly of exclusive
industrial use, that result from a series of industrial proc-
esses(15). This is in contrast to whole foods or minimally
processed foods, which are foods that are eaten in their
natural form, or have undergone only simple processing
techniques, such as grinding, freezing, heating and fer-
menting(16). Examples of UPF include confectionary, soft
drinks, packaged bread products, pre-prepared meats
and frozen meals, instant noodles and soups(16). UPF are
typically high in sugar, fats, and salt and also contain many
other industrial ingredients and additives to make the food
products hyper-palatable and appealing to consumers(16).

Research in high- and middle-income countries has
shown that increased consumption of UPF results in higher
risks of all-cause mortality, and the development of non-
communicable diseases (NCD) such as obesity, CVD,
cancer and depression(6,17–19). Alongside studies about
the health harms associated with consumption of UPF,
researchers are also seeking to explain why UPF contribute
to health harms. Some researchers argue that UPF are high
in salt, sugar and fat, and that it is these nutrients, rather
than processing, that are associated with poor health out-
comes(20,21). This focus on nutrient density (i.e. foods that
are high in energy and unhealthy nutrients and low in
healthy nutrients) as an explanation for the health harms
associated with processed foods has also been used to con-
test the concept of ultra-processing(22). More recent
research argues that consumption of UPF contributes to
poor health outcomes independently of their nutrient com-
position, highlighting that problems with consuming UPF

goes beyond the high levels of sugar, salt and fat often
present(2,8,9).

Other explanations of the relationship betweenUPF and
health outcomes go beyond a nutritional focus to consider
impacts on dietary patterns (e.g. via displacing traditional
diets) or food environments more broadly(3,8). Changes
in the global economy and international trade agreements
since the 1990s have enabled food companies to produce
and distribute UPF on a global scale(23). The expansion of
transnational food companies into low- andmiddle-income
countries has made UPF highly available and affordable,
leading to the displacement of traditional dietary patterns
consisting of mainly whole or minimally processed foods
and the loss of food cultures and commensality(4,24,25).
Transnational food corporations also have the capacity to
develop highly targeted marketing strategies to promote
the consumption of UPF, with advertisements often
encouraging people to eat more UPF, more often, ulti-
mately changing the culture around how we eat(26).

When tackling large and complex public health issues
such as the rise in consumption of UPF, policy-makers need
to consider both the downstream (biological mechanisms
of harm, such as nutrient composition of UPF) and
upstream (wider mechanisms of harm, such as availability
and affordability of UPF in the food environment) aspects
of the issue in order to see change(27).

Considering there is now strong evidence showing that
the food environment has a significant influence on deter-
mining overall dietary patterns and food choices(1,28,29),
policies targeting these upstream drivers of UPF consump-
tion are needed to address the related increasing burden of
disease(10). Growing evidence around the harms of UPF has
led nutrition researchers to recommend updating DG to
include advice about the harms of UPF(2,30).

Dietary guidelines: from nutrients to foods to
processing

DG and advice have evolved and changed over the past
century in response to both advances in nutrition science
as well as changing patterns of disease. In the early
1900s, with high rates of malnutrition, dietary advice was
primarily communicated in terms of ‘eat more’ healthy
foods such as fruits, vegetables, protein and dairy(28).
The rapid rise in the incidence of NCD in the 1970s was
quickly attributed to the excess consumption of certain
nutrients, highlighting the need to include ‘eat less’ mes-
sages as a feature of dietary advice(28). Historically, dietary
advice has been couched in the language of nutrients,
either characterising whole food groups in terms of
nutrients (e.g. ‘protein foods’) or justifying the consump-
tion or avoidance of particular foods in terms of their
nutrient composition (e.g. ‘limit consumption of foods high
in saturated fats’)(31,32).
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This reductive, ‘nutri-centric’ approach to health and
nutrition is described as nutritionism, where foods are
evaluated terms of the presence of ‘good’ or ‘bad’ nutrients,
notably ignoring any other characteristics of the food, such
as how it was produced, the level of processing or its pres-
ence in the wider dietary pattern(31). Providing dietary
advice using nutri-centric language can make choosing
healthy foods difficult for the members of the public, as
they are required to understand the nutrient composition
of the foods they are eating and then make a judgement
on the overall healthfulness of the product(33).
Increasingly, the limitations of adopting a nutri-centric
approach are recognised, and dietary advice is moving
away from a focus on nutrients to foods and dietary pat-
terns more broadly(32).

As health professionals seek to use the NOVA frame-
work to evaluate food and diet quality and provide
advice to consumers, it is important to understand how
the concept of food processing is being applied to DG.
Reviews of DG have found that few use the NOVA frame-
work or provide advice about UPF(34). Moubarec et al.(35)

note that terms such as ‘processed’ or ‘industrialised’ are
commonly used in DG but lack definitions or explana-
tions. The present paper seeks to develop an under-
standing about how the harms of UPF are currently
communicated in DG. As ultra-processing is a relatively
new term, this study considered how DG communicate
the harms of food processing and processed foods more
generally. Further, while it is acknowledged there are
benefits to processing food, such as improving food
safety, this study only focused on how DG communi-
cated the harmful aspects of processed foods. What
terms and descriptors are used to refer to processed
foods? What harms or risks are discussed in relation to
processed foods, and do these primarily focus on down-
stream aspects, such as nutrient content, or are more
upstream explanations offered, such as the role of food
environments?

Methods

A total of 106 DG documents were identified through an
online search using both the FAO of the UN repository of
DG, and a wider Google search of government health
department websites. Of the 106 DG, 35 were written
in languages other than English and were excluded from
analysis. The remaining seventy-one were assessed for
their level of detail. DG documents that were only 1–4
pages and consisted mainly of visuals and simple dietary
advice were unlikely to provide a detailed justification of
why processed foods are harmful and therefore were
excluded from analysis. A screening process was applied
to the remaining forty-one detailed DG to purposively

select a sample of DG that discuss the harms of processed
foods most frequently to undergo qualitative content
analysis. Each of the forty-one DG were downloaded,
and a keyword search was used to identify the number
of times they referred to processed foods. It was hypoth-
esised that guidelines mentioning processed foods more
frequently would be more likely to provide detailed
explanations of their harms. The following keywords
were used based on terms commonly used in the pub-
lished literature: processed, ultra-processed, processing,
discretionary, fast food, junk food and artificial.

Using the search function in Preview v11, each DG was
searched for these terms. The number of different contexts
that each search termwas used inwas counted and an over-
all score was assigned to the DG. For example, if the word
‘processed’ was used in three separate instances to refer to
meats, grains and salt intake, the guideline would score 3
for ‘processed’. However, if the term ‘processed’ was used
three times to refer to processed meats, this would equate
to only a score of 1. This method of scoring was adopted so
that DG with fewer pages were not disadvantaged by the
screening process. Total scores were then calculated across
all of the search terms andDGwith a total score higher than
5 were selected for analysis. DG with less than 5 references
to the harms of processing were unlikely to provide any
additional data of value to the results and therefore were
not included in this analysis. The resulting nineteen DG
selected for further analysis are listed in Table 1.

Analysis proceeded in two phases. First, to examine
what descriptive terms were referenced in advice convey-
ing the harms of processed foods, summative qualitative
content analysis was conducted on the nineteen DG as
described by Hsieh & Shannon, 2005(36). This approach
involves exploring the usage and frequency of certain
words within texts and then further analysing the meanings
behind the use of the words within their context(36). To do
this, the first author read each of the DG documents, with a
particular focus on the summaries, key messages and
‘foods to avoid’ sections of the documents, to identify
any descriptive terms used in the DG to refer to processed
foods. For a term to qualify as a descriptor, the word
needed to be able to be substituted for theword ‘processed’
without changing themeaning of the sentence. An example
of this is the use of the word ‘snack food’, where a sentence
stating ‘limit sugary and salty snack foods’ would qualify,
but sentences stating ‘these foods can be eaten as a snack’
would not. Using the search function in Preview v11, each
of the newly identified descriptors were searched for
throughout the whole document in each of the nineteen
DG. All sentences that included a descriptor that was
framed in the negative (e.g. ‘processed foods are less nutri-
tious’) were extracted and entered into Microsoft Excel
V.16. The frequency of use of each descriptor was then cal-
culated within and across DG.
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Second, to explore what reasons are given to explain
why processed foods are harmful, conventional qualitative
content analysis was applied to the extracted sentences
outlining the harms of processed foods. This involved an
inductive approach to category development, where the
categories emerge from the documents throughout analysis
and are organised by the researcher to make meaningful
inferences about the data(36). To develop the categories,
thematic analysis was applied to the extracted sentences,
using methods described by Braun and Clarke 2006, with
the codes emerging from the data through an inductive
coding process(37). The final coding framework developed
throughout analysis can be seen in Table 2. The results
were analysed and interpreted independently of the
descriptor used in the sentence. The descriptors snack food
and ultra-processed could both reference the harms asso-
ciated with processed foods due to their nutrient content.

The six themes identified were then grouped into four
overarching domains that reflect different avenues though
which processed foods can be considered harmful: harmful
outcomes; food quality; diet quality and food environment.
The first three domains represent more downstream
aspects of processed foods, including the specific harms
associated with their production and consumption,
whereas the food environment domain focuses on the
more upstream pathways and drivers through which proc-
essed foods lead to those harms.

Results

What descriptors are referenced in advice
conveying the harms of processed foods?
Seventeen different descriptors for processed foods were
used across all DG. Australia and South Africa used the
largest variety of descriptors (14), and Albania used the
smallest variety of descriptors (2) to refer to processed
foods. Three descriptors explicitly referred to the level of
processing of the food, namely ultra-processed, highly
processed and processed. The remaining descriptors refer
to other characteristics of the foods, such as its energy
content (energy-dense), the ease of consumption (ready-
made, convenience) or the context of consumption (snack
food, takeaway). Figure 1 shows the number and variety
of descriptors used by each country and the number of
pages in each DG.

All countries used the word ‘processed’, and every
country except Albania used ‘refined’. In all DG except
for those from Brazil, Australia, Kenya, America and
Bhutan, ‘processed’ was the most frequently used descrip-
tor when referring to the harms of processed foods. The
next most frequently used descriptors across all countries
were ‘refined’ and ‘snack food’, with nineteen countries
using ‘refined’, and fourteen using ‘snack food’ to refer
to processed foods. The most frequently used descriptors
by Brazil, America and Bhutan were ‘ultra-processed’,

Table 1 Selected dietary guidelines

Country
Year of

publication
Page
count Source

Mentions of
processing

Maldives 2016 57 http://health.gov.mv/Uploads/Downloads//Informations/Informations(167).pdf 26
South Africa 2013 165 http://www.sun.ac.za/english/faculty/healthsciences/nicus/how-to-eat-correctly/

guidelines/food-based-dietary-guidelines
25

Brazil 2014 152 http://bvsms.saude.gov.br/bvs/publicacoes/dietary_guidelines_brazilian_
population.pdf

24

Australia 2013 226 https://www.nhmrc.gov.au/file/10001/download?token=0f-SfTH2 22
India 2011 139 https://www.nin.res.in/downloads/DietaryGuidelinesforNINwebsite.pdf 20
Pakistan 2018 99 http://www.fao.org/3/ca1868en/CA1868EN.pdf 19
Brunei Darussalam 2020 202 http://moh.gov.bn/Shared%20Documents/National%20Dietary%20Guideline%

202020/NDG%20finalised%202020.pdf
19

Canada 2019 62 https://food-guide.canada.ca/static/assets/pdf/CDG-EN-2018.pdf 18
New Zealand 2015 87 https://www.health.govt.nz/system/files/documents/publications/eating-activity-

guidelines-for-new-zealand-adults-oct15_0.pdf
15

Sri Lanka 2016 99 http://www.fao.org/3/a-as886e.pdf 14
Sierra Leone 2016 80 http://www.fao.org/fileadmin/user_upload/foodbased/docs/Brochure_Nov_11.

pdf
13

Qatar 2015 42 http://www.fao.org/3/a-az908e.pdf 13
Albania 2008 78 http://www.fao.org/3/a-as658e.pdf 10
Oman 2009 45 http://www.fao.org/3/a-as845e.pdf 10
United States of
America

2015 144 https://health.gov/our-work/food-nutrition/2015-2020-dietary-guidelines/
guidelines/

9

Pacific guidelines 2013 44 http://www.spc.int/DigitalLibrary/Doc/PHD/NCD/NCD_Highlights/Pacific_
guidelines_for_healthy_living.pdf

7

Namibia 2013 38 http://www.mhss.gov.na/documents/119527/364677/
NutritionþGuidelinesþforþNCDRD-namibia.pdf/13ad87b2-61da-4c2a-9883-
f050e02e5bc3

6

Bhutan 2011 86 http://www.moh.gov.bt/wp-content/uploads/moh-files/2014/11/Food-Based-
Dietary-Guideline.pdf

5

Kenya 2017 100 http://nak.or.ke/wp-content/uploads/2017/12/NATIONAL-GUIDELINES-FOR-
HEALTHY-DIETS-AND-PHYSICAL-ACTIVITY-2017-NEW-EDIT.pdf

5
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‘refined’ and ‘junk food’ respectively. Brazil, Canada and
the Maldives were the only countries in this dataset to
use ‘ultra-processed’ as a descriptor, with Brazil using the
term frequently throughout the document as foods to
avoid, and Canada and Maldives using the term only twice
and four times, respectively.

What reasons are given to explain why processed
foods are harmful?
There were six main themes identified in messages com-
municating the harms of processed foods, as outlined in
Fig. 2: nutrients, food quality, diet quality, food environ-
ment factors, disease risk and environmental risk. Themost
frequent way in which DG communicated the harms of
processed foods was through the nutrient content of the
processed food. Messages about how processed foods
are harmful in terms of their role in the wider food environ-
ment were included in all DG except for Nambia, Bhutan
and Albania, and it was the most frequently referenced
theme in the DG of Brazil, Pakistan and Canada.

The following sections provide a detailed assessment of
each domain, moving from the most downstream (harmful
outcomes) to the most upstream (food environment).

Domain 1: harmful outcomes
The most downstream domain focuses on specific health
and sustainability consequences associated with the con-
sumption and production of processed foods, predomi-
nantly individual disease risks and environmental harms.

The messages conveying the increased risk of disease
caused by the consumption of processed foods mostly
referred to increasing weight, obesity and other NCD such
as diabetes and CVD. One example from the Pakistan DG
stated ‘Increased and frequent consumption of energy
dense nutrient poor foods with high salt, sugar and fats
lead to over-weight and obesity and a consequent increase
in the prevalence of metabolic syndromes, chronic diseases
and premature deaths’. With the exception of Albania, all
analysed guidelines mentioned disease risks; however,
only Brazil, Australia, Canada and Qatar outlined the
impact of processed foods on the environment due to
unsustainable production techniques, transportation of
foods and the associated waste. As stated by Qatar,
‘Overconsumption of food and eating highly processed
and packaged low nutrient foods also increases water
use, greenhouse gas emissions and the production
of waste’.

Domain 2: food quality
The second domain focuses on the quality of the food itself.
The vast majority of messages in this level focus on nutrient
content, describing either the high level of harmful
nutrients (sugar, salt and fat) or the lack of beneficial
nutrients in many processed foods. For example, the
New Zealand DG state ‘Highly processed, ready-to-eat
foods tend to be low in naturally occurring nutrients such
as vitamins, minerals, fibre and other phytonutrients’. Less
frequently, the harms of processed foods were also dis-
cussed in terms of other ways the food quality is altered

Table 2 Thematic analysis coding framework

Themes Codes Illustrative quote

Environmental risk Unsustainable production
Waste

The way our food is produced, processed, distributed, and consumed—includ-
ing food loss and food waste—can also have environmental implications. –
Canada

Disease risk Weight
NCD
Dental caries

High consumption of junk food is one of the leading causes for the soaring
number of cases of type 2 diabetes, obesity, heart disease, and tooth decay.
– Pakistan

Nutrients Sweeteners, salts, fats
High in ‘nutrients to limit’
Reduced micronutrients

Many processed foods contain large amounts of trans fats, saturated fats,
sugar and salt. - Sri Lanka

Food quality Addition of harmful additives
Altering food composition

Food items like chips, candies, peppermints, chocolates, etc., which are popu-
lar among children, are considered as unhealthy since, they provide only
empty calories often containing artificial colors and other additives. – India

Diet quality Displacing healthier foods
Overconsumption
Energy intake
Displacing cooking skills
Reduced dietary diversity

Lifestyles of Maldivians are changing from traditional, home cooked diets and
an active lifestyle to a more sedentary one with intake of dietary energy from
a more ultra-processed food based, energy dense diet with increased use of
saturated fats and simple sugars, including consumption of sugar sweetened
beverages. -Maldives

Food environment Marketing
Labelling
Convenience
Accessibility
Palatability
Affordability
Ready-to-eat/consume
Culture
Industry dominance
Expense

The advertising of ultra-processed products dominates commercial advertising
of food; it often conveys incorrect or incomplete information about diet and
health and mainly affects children and youngsters. - Brazil

5430 M Quinn et al.

https://doi.org/10.1017/S1368980021003505 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980021003505


120

200

150

100

50

0

ultra-processed
packaged food
discretionary
artificial
convenience
Page Number

refined
fast food
Highly processed
ready to eat
takeaway
ready made

processed

Aus
tra

lia
Braz

il

Sou
th 

Afric
a

Brun
ei 

Daru
sa

lam

Ameri
ca

Pak
ist

an
Ind

ia

Can
ad

a

New
 ze

ala
nd

Mald
ive

s

Sri L
an

ka

Sier
ra 

Le
on

e
Qata

r

Ken
ya

Oman

Bhu
tan

Pac
ific

Nam
bia

Alba
nia

snack food
energy dense
junk food
nutrient poor/energy dense
high energy

Pa
ge

 n
um

be
r o

f d
ie

ta
ry

 g
ui

de
lin

es

250
Frequency of Descriptors and Page Number

100

80

60

40

N
um

be
r o

f m
en

tio
ns

 o
f d

es
cr

ip
to

rs

20

0
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during the processing techniques, such as through the addi-
tion of harmful synthetic additives to improve the colour or
flavour of foods. One example of such harm was outlined
in the Indian DG which state ‘Thus, consumption of proc-
essed foods may not only affect intake of nutrients, but in
addition, increase the risk of exposure to various chemical
additives’. Other ways DG discussed altering food quality
was by describing the harms associated with hydrogena-
tion and the consumption of trans-fats, with Maldives DG
stating ‘The main food source for trans-fat in processed
food is industrially produced “partially hydrogenated oil”’.

Domain 3: diet quality
The third domain focuses on the harms of processed foods
in terms of their impact on the overall diet quality of the
population. This attributed to several factors, including
processed foods displacing healthier, minimally processed
foods from the diet, overconsumption of processed foods
leading to excess energy intake, and by reducing the diver-
sity of many diets. In the DG of Canada, Maldives, Pakistan
and Brazil, there are also references to how processed
foods are displacing the need to cook for many people,
resulting in a reduction in people cooking meals at home,
and ultimately the loss of cooking skills across generations,
with the Canadian DG stating ‘Further, the increased use of
highly processed products has decreased the transfer of
food skills from parents, caregivers, and extended family
to children and adolescents’.

Domain 4: food environment
The most upstream domain focuses on how elements of the
foodenvironment have led to a sustained rise in the consump-
tion of processed foods. The DG of Australia, Brunei
Darusalam, South Africa, Canada, Maldives, Sierra Leone,
India, Sri Lanka, New Zealand, Pakistan and Brazil all include
messages about how sociopolitical drivers such as increasing
urbanisation and globalisation are leading to increased con-
sumption of processed foods due to their convenience, acces-
sibility, affordability, palatability and due to the dominance of
the processed food industry in the wider food system. For
example, the DG of Brunei Darusalam state ‘Increasing pro-
duction of processed food, rapidurbanisation, and changing
lifestyles are transforming the dietary behaviours’. Somemes-
sages provide advice to consumers to read labels of food to be
aware of what they contained, and to be wary of how proc-
essed foods are often heavily marketed.

Discussion

This research has produced an in-depth understanding of
how purposively selected DG communicate the harms of
processed foods by analysing the language and themes
underpinning such advice through qualitative content
analysis. This study finds that there is significant variation
in the descriptive terms used to refer to processed foods

both within and across the DG included in this analysis.
Our analysis offers a way to conceptualise explanations
of the harms of processed foods in terms of their upstream
drivers through to their downstream consequences. While
some DG take a more holistic view of the harms of proc-
essed foods and discuss upstream drivers of their produc-
tion and consumption, the dominant narrative across the
DG is the downstream harms of processed foods, such
as their composition and quality, as well as the poor out-
comes associated with their consumption. Below, we
reflect on the limitations of this narrow framing of the harms
of processing.

The most common reason given to explain why proc-
essed foods are harmful in DG was their poor nutrient pro-
file, that is, the high levels of sugars, salts and fat, or their
low levels of beneficial micronutrients. Providing nutri-
centric dietary advice is contradictory to the most recent
evidence outlining that: (1) dietary advice should be pro-
vided by using food-based recommendations, rather than
by specifying recommended nutrient intakes(11,33); and
(2) that the most harmful aspects of many processed foods
go beyond their nutrient content, extending to other
aspects of the food quality and its role in the wider food
environment(2,4). Very few messages outlined the harms
of processed foods in terms of the harmful additives often
present, or the harmful processes often used when making
processed foods, such as hydrogenation. For many years
now, nutritional scientists have argued that consuming
foods that have undergone hydrogenation during manu-
facturing and are high in industrially produced trans-fats
may be toxic to humans through a wide range of patho-
genic effects(1,38–41). While the harms of UPF are in part
linked to their nutrient profile, focusing on nutrients as
the key rationale to reduce consumption of UPF risks
silencing other issues associated with ultra-processing.

Framing the problem of processed foods predominantly
in terms of their nutrient content also invites the possibility
for reformulation to be a viable solution to reducing the
harmful outcomes associated with processed foods(42).
Reformulation involves adding beneficial nutrients, such
as fibre or vitamins, or removing unhealthy nutrients, such
as sugar and fat, from the foods to improve the nutrient pro-
file(43). Many policy interventions used so far to address poor
health outcomes are designed to encourage reformulation,
such as taxation on specific nutrients, front-of-pack labelling
schemes highlighting specific nutrients or putting limits on
the amounts of certain nutrients allowed in foods(42,44).
The food and beverage industry has been supportive of this
approach, as it allows them to claim they have a significant
role in the solution to the associated burden of disease
through the sale of their reformulated products(45).
However, considering the evidence that the harms of proc-
essed foods exist independently of their nutrient profile, pol-
icies encouraging reformulation are likely to be insufficient
and may even exacerbate the poor outcomes associated
with consumption of processed foods(2,46).
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While many DG focused on the harms of processed
foods in terms of their nutrient profiles, someDGpresented
a more holistic rationale, reflecting more upstream issues
that have been raised about UPF in the literature, such as
their impact on the overall diet quality, and how elements
of the food system drive their consumption. Many DG
included specific warnings about misleading marketing
of processed foods, and about how a small number of large
industry groups producing processed foods are dominating
the food environment. Providing dietary advice in the con-
text of dietary patterns and the wider food environment is
consistent with a more upstream, public health approach
that recognises that poor health outcomes are not
adequately explained by the consumption of individual
processed foods, but rather the intense availability, afford-
ability, palatability and marketisation of processed foods is
driving overconsumption, displacing healthier foods and
contributing to a food environment in which making
healthy choices is increasingly challenging(1,4). These ideas
are driving a paradigm shift around explanations of NCD,
with calls to move away from attributing blame to ‘individ-
ual consumption’ and ‘lifestyle factors’ towards instead
focusing on ‘toxic exposures’ and ‘environmental risk
factors’(47).

Most of the messages about the harmful outcomes asso-
ciated with the harms of processed foods were describing
the well-established association between processed foods
and the increased risk of disease, particularly NCD(2,7).
However, the inclusion of messages about the environ-
mental risks in three of the DG show amore nuanced inter-
pretation of the harmful outcomes associated with
processed foods. The evidence base outlining the environ-
mental impact of the production, distribution and transport
associated with processed foods is building(30,48). There
have also been suggestions that due to the increasing
global concern for environmental sustainability, framing
recommendations about the harms of processed foods in
terms of their environmental impact may be more effective
in reducing their consumption, rather than appealing to
health concerns(47).

While it is positive that DG are starting to shift away from
a nutri-centric approach and make explicit references to
processed foods, the large variety of descriptors referenced
in the DG indicate a lack of consensus and overall incoher-
ence around how the concept of ultra-processing is incor-
porated into dietary advice. For example, there was a large
variety of descriptors used to refer to processed foods
across the DG, themost common of whichwas ‘processed’.
However, food processing is not in itself harmful and can
refer to techniques such as cooking, fermenting, and salt-
ing, which can provide benefits to health and the food sys-
tem(16). Therefore, using the word ‘processed’ to refer to
such foods may not be the most appropriate term to use,
as it does not explicitly refer to harmful changes to food
structure. Further, many of the other descriptors used to

refer to processed foods in the DG could be used inter-
changeably to refer to minimally processed foods or whole
foods. For example, ‘snack food’ can also be used to refer to
fruits and nuts, and ‘packaged food’ and ‘take away’ food
can also include whole foods and minimally processed
foods. This variation in terminology may reflect the evolu-
tion of the definition of UPF since its inception in 2009(49).
This ambiguity could present confusion for consumers
unfamiliar with the concept of ultra-processing; however,
this should not preclude efforts to incorporate the concept
of ultra-processing into other food and nutrition policies.
Considering the food environment is increasingly complex,
with endless varieties of foods that all claim certain health
advantages or disadvantages, DGwould benefit from using
clear and consistent language in messages about the harms
of processed foods(44).

Conclusions

The evidence around the substantial impact of ultra-
processed products on human health and on the environ-
ment continues to build and strengthen each year.
Simultaneously, the availability of ultra-processed products
is still increasing all over the world at an alarming rate, with
the largest increases seen in low- andmiddle-income coun-
tries(4). As one of the major avenues that can improve this
public health issue is through the development of compre-
hensive, evidence-based, nutrition policies, it is necessary
to closely examine how existing policies address the harms
caused by the production and consumption UPF(10).

This study helps to understand how evidence around
the harms of UPF has been translated into a sample of
DG, and the extent to which this is reflective of the current
understanding on how UPF are most harmful to human
health and the environment. This research has analysed
howDGcommunicate the harms of highly processed foods
via more downstream, individual-level rationales through
to a more upstream focus on food environments. This
approach helps to understand the extent to which DG take
a more narrow or holistic view of the harms of processed
foods and can be applied to other DG to assess how they
discuss the harms of processed foods.

This research has explored whether and howDG refer to
the harms of processed food, and the differences in how
guidelines interpret and communicate these harms. It has
not analysed why these differences exist. Investigating the
results of this study in the context of which stakeholder
groups were involved in developing the DG for each coun-
try would be a valuable area of future research, as well as
comparing stakeholder involvement between the DG that
do and do not discuss the harms processing. Future research
could expand the scope of the study to non-English DG to
provide a better understanding of how different countries
and regions communicate the harms of processed foods.
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While it is clear that while we are starting to see some of
the evidence about the harms of UPFF being reflected in
DG, improvements can be made by increasing the clarity
of messages around what aspects of UPF are harmful.

This research can inform the development of future DG,
to ensure that messages about the harms of processed
foods are made in a way that is clear to consumers and pol-
icy-makers and effectively communicates both the harms
of processed foods and what foods should be avoided to
achieve a healthy diet. Further, by portraying the harms
of processed foods in terms of more upstream, holistic fac-
tors, DG can promote the development of more integrated
policies targeting the wider food environment and contrib-
ute to fostering food environments and cultural norms that
are fundamentally health promoting(44).

Acknowledgements

Acknowledgements: I would like to acknowledge our col-
league Daniela Koios for her work identifying the initial list
of all publicly available dietary guideline documents.
Financial support: This research received no specific grant
from any funding agency, commercial or not-for-profit sec-
tors. Conflicts of interest: There are no conflicts of interest.
Authorship:M.Q. and J.L.N. collaborated in developing the
project aims, M.Q. completed the data collection and analy-
sis with support from J.L.N. M.Q. wrote the first draft, and all
authors contributed to subsequent drafts. All authors con-
tributed to the conceptual development and direction of
the project. Ethics of human subject participation: None
required.

References

1. Moodie R, Stuckler D, Monteiro C et al. (2013) Profits and
pandemics: prevention of harmful effects of tobacco, alco-
hol, and ultra-processed food and drink industries. Lancet
381, 670–679.

2. Elizabeth L, Machado P, Zinocker M et al. (2020) Ultra-
processed foods and health outcomes: a narrative review.
Nutrients 12, 1955.

3. Reardon T, Tschirley D, Liverpool-Tasie LSO et al. (2021)
The processed food revolution in African food systems
and the double burden of malnutrition. Glob Food Secur
28, 100466.

4. Baker P, Machado P, Santos T et al. (2020) Ultra-processed
foods and the nutrition transition: global, regional and
national trends, food systems transformations and political
economy drivers. Obes Rev 21, e13126.

5. Igumbor EU, Sanders D, Puoane TR et al. (2012) “Big food,”
the consumer food environment, health, and the policy
response in South Africa. PLoS Med 9, e1001253.

6. Lane MM, Davis JA, Beattie S et al. (2021) Ultraprocessed
food and chronic noncommunicable diseases: a systematic
review and meta-analysis of 43 observational studies. Obes
Rev 22, e13146.

7. Global Burden of Disease Diet Collaborators (2019) Health
effects of dietary risks in 195 countries, 1990–2017: a

systematic analysis for the Global Burden of Disease Study
2017. Lancet 393, 1958–1972.

8. Monteiro C, Cannon G, Moubarac JC et al. (2018) The UN
Decade of Nutrition, the NOVA food classification and the
trouble with ultra-processing. Public Health Nutr 21, 5–17.

9. Lawrence M (2021) Ultraprocessed foods and cardiovascular
health: it’s not just about the nutrients. Am J Clin Nutr 113,
257–258.

10. Hawkes C, Jewell J & Allen K (2013) A food policy package
for healthy diets and the prevention of obesity and diet-
related non-communicable diseases: the NOURISHING
framework. Obes Rev 14, Suppl. 2, 159–168.

11. WHO & FAO of the United Nations (1998) Preparation and
Use of Food-Based Dietary Guidelines. Geneva, Switzerland:
World Health Organisation.

12. World Health Organisation (2013) WHO’s Global Action
Plan for the Prevention and Control of NCDs 2013–2020.
Geneva: World Health Organisation.

13. Herforth A, Arimond M, Alvarez-Sanchez C et al. (2019) A
global review of food-based dietary guidelines. Adv Nutr
10, 590–605.

14. Springmann M, Spajic L, Clark MA et al. (2020) The health-
iness and sustainability of national and global food based
dietary guidelines: modelling study. BMJ 370, m2322.

15. Monteiro CA, Cannon G, Levy RB et al. (2019) Ultra-
processed foods: what they are and how to identify them.
Public Health Nutr 22, 936–941.

16. Monteiro C, Cannon G, Lawrence M et al. (2019) Ultra-
Processed Foods, Diet Quality, and Health Using the
NOVA Classification System. Rome: Food and Agricultural
Organisation of the United Nations.

17. Kim H, Hu EA & Rebholz CM (2019) Ultra-processed food
intake and mortality in the USA: results from the Third
National Health and Nutrition Examination Survey (NHANES
III, 1988–1994). Public Health Nutr 22, 1777–1785.

18. Rico-Campa A, Martinez-GonzalezM, Alvarez-Alvarez I et al.
(2019) Association between consumption of ultra-processed
foods and all cause mortality: SUN prospective cohort study.
BMJ 365, l1949.

19. Askari M, Heshmati J, Shahinfar H et al. (2020) Ultra-
processed food and the risk of overweight and obesity: a
systematic review and meta-analysis of observational stud-
ies. Int J Obes 44, 2080–2091.

20. Jones JM (2019) Food processing: criteria for dietary guid-
ance and public health? Proc Nutr Soc 78, 4–18.

21. Poti JM, Braga B & Qin B (2017) Ultra-processed food intake
and obesity: what really matters for health-processing or
nutrient content? Curr Obes Rep 6, 420–431.

22. Gibney MJ, Forde CG, Mullally D et al. (2017) Ultra-
processed foods in human health: a critical appraisal. Am J
Clin Nutr 106, 717–724.

23. Rayner G, Hawkes C, Lang T et al. (2006) Trade liberalization
and the diet transition: a public health response. Health
Promot Int 21, Suppl. 1, 67–74.

24. Monteiro C, Moubarac JC, Cannon G et al. (2013) Ultra-
processed products are becoming dominant in the global
food system. Obes Rev 14, Suppl. 2, 21–28.

25. Baker PFS (2016) Food systems transformations, ultra-
processed food markets and the nutrition transition in Asia.
Global Health 12, 1–15.

26. Freudenberg N (2014) Manufacturing disease. In Lethal but
Legal: Corporations, Consumption and Protecting Public
Health, pp. 3–37. New York: Oxford Univeristy Press.

27. Adams J, Hofman K, Moubarac JC et al. (2020) Public health
response to ultra-processed food and drinks. BMJ 369,
m2391.

28. Nestle M (2013) Food Politics: How the Food Industry
Influences Nutrition and Health, 2013 Ed, California
Studies in Food and Culture. Oakland, CA: University of
California Press.

5434 M Quinn et al.

https://doi.org/10.1017/S1368980021003505 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980021003505


29. De Freitas PP, De Menezes MC & Lopes ACS (2019) Consumer
food environment and overweight. Nutrition 66, 108–114.

30. Monteiro C, Cannon G, Moubarac JC et al. (2015) Dietary
guidelines to nourish humanity and the planet in the 21st cen-
tury. Ablueprint fromBrazil.PublicHealthNutr18, 2311–2322.

31. Scrinis G (2013) The nutritionism paradigm. In Nutritionism:
The Science and Politics of Dietary Advice, pp. 25–49. New
York, Columbia: University Press.

32. Ridgway E, Baker P,Woods J et al. (2019)Historical develop-
ments and paradigm shifts in public health nutrition science,
guidance and policy actions: a narrative review. Nutrients
11, 531.

33. Mozaffarian D & Ludwig DS (2010) Dietary guidelines in the
21st century – a time for food. JAMA 304, 681–682.

34. Monteiro CA, Cannon G, Lawrence M et al. (2019) Ultra-
Processed Foods, Diet Quality, and Health Using the
NOVA Classification System. Rome: Food and Agricultural
Organisation of the United Nations.

35. Moubarac JC, Parra DC, Cannon G et al. (2014) Food classi-
fication systems based on food processing: significance and
implications for policies and actions: a systematic literature
review and assessment. Curr Obes Rep 3, 256–272.

36. Hsieh HF & Shannon SE (2005) Three approaches to quali-
tative content analysis. Qual Health Res 15, 1277–1288.

37. Braun V & Clarke V (2006) Using thematic analysis in psy-
chology. Qual Res Psychol 3, 77–101.

38. Monteiro C (2011) Ultra-processing. The good, the bad, and
the toxic. World Nutr 2, 496–507.

39. Wang Q, Afshin A, Yakoob MY et al. (2016) Impact of non-
optimal intakes of saturated, polyunsaturated, and trans fat

on global burdens of coronary heart disease. J Am Heart
Assoc 5, e002891.

40. Ganguly R & Pierce GN (2015) The toxicity of dietary trans
fats. Food Chem Toxicol 78, 170–176.

41. Zinocker MK & Lindseth IA (2018) The western diet-micro-
biome-host interaction and its role in metabolic disease.
Nutrients 10, 365.

42. Scrinis G (2016) Reformulation, fortification and functionali-
zation: big food corporations’ nutritional engineering and
marketing strategies. J Peasant Stud 43, 17–37.

43. Marotta G, Simeone M & Nazzaro C (2014) Product reformu-
lation in the food system to improve food safety. Evaluation
of policy interventions. Appetite 74, 107–115.

44. Mozaffarian D, Rosenberg I & Uauy R (2018) History of
modern nutrition science – implications for current research,
dietary guidelines, and food policy. BMJ 361, k2392.

45. Scott C, Hawkins B &Knai C (2017) Food and beverage prod-
uct reformulation as a corporate political strategy. Soc Sci
Med 172, 37–45.

46. Monteiro C & Cannon G (2012) The food system. Ultra-proc-
essed products. Product reformulation will not improve pub-
lic health. World Nutr 3, 406–434.

47. Herrick C (2020) The optics of noncommunicable diseases:
from lifestyle to environmental toxicity. Sociol Health Illn
42, 1041–1059.

48. Seferidi P, Scrinis G, Huybrechts I et al. (2020) The neglected
environmental impacts of ultra-processed foods. Lancet
Planet Health 4, e437–e438.

49. GibneyMJ (2019) Ultra-processed foods: definitions and pol-
icy issues. Curr Dev Nutr 3, nzy077.

Dietary guidelines: the harms of processed foods 5435

https://doi.org/10.1017/S1368980021003505 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980021003505

	Upstream and downstream explanations of the harms of ultra-processed foods in national dietary guidelines
	temp:book:Section1_2
	The trouble with ultra-processing

	Dietary guidelines: from nutrients to foods to processing
	Methods
	Results
	What descriptors are referenced in advice conveying the harms of processed foods?
	What reasons are given to explain why processed foods are harmful?
	Domain 1: harmful outcomes
	Domain 2: food quality
	Domain 3: diet quality
	Domain 4: food environment


	Discussion
	Conclusions
	Acknowledgements
	References


