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Rationale for a health-oriented food classification based on food processing?

* The content of critical nutrients in foods (and diets) is today largely driven by food processing

e Other health-relevant food attributes are also heavily influenced by food processing:

v'The integrity of the food matrix
v'The presence of non-nutrient health-protective food components
v'The presence of contaminants (additives, released from packaging or neoformed)

v'Texture, energy density, palatability, thermic effect, glycemic index etc

 Eating patterns (how, when, where food is eaten) are also influenced by food processing



The idea that healthy diets should be based on un/minimally processed foods
and restricted in highly processed foods is now practically consensual
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NOVA has provided definitions for un/minimally processed foods and (highly) ultra-processed foods
and for two other intermediate groups (processed culinary ingredientes and processed foods),
all definitions based on the extent and purpose of food processing
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Nutrition and health. The issue is not food, nor nutrients,

so much as processing

Orthodox teaching and practice on nutrition and health
almost always focuses on nutrients, or else on foods and
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Group 1 is of minimally processed foods. It is of whole

foods that have been submitted to some process that does
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The present commentary contains a clear and simple guide designed to identify



The NOVA food classification system

* Description



EUFIC - The European Food Information Council
A non-profit organisation established in 1995 and funded by food and drink companies.

https://www.eufic.org/en/food-production/article/processed-food-ga

What is food processing?

Food processing is any method used to turn fresh foods into food products.t This can
involve one or a combination of various processes including washing, chopping,
pasteurising, freezing, fermenting, packaging, cooking and many more.2 Food processing
also includes adding ingredients to food, for example to extend shelf life.2: 2

1 Monteiro C, Levy R, Claro R, et al. (2010). A new classification of foods based on the extent and purpose of their processing. Cad Saude Publica 26(11), pp. 2039-2049.

2 Floros J, Newsome R, Fisher W, et al. (2010). Feeding the world today and tomorrow: the importance of food science and technology. Comprehensive Reviews in Food
Science and Food Safety 9(5), pp. 572-599.

3 Dwyer J, Fulgoni V, Clemens R, et al. (2012). Is ‘Processed’ a four-letter word? The role of processed foods in achieving dietary guidelines and nutrients recommendations.
American Society for Nutrition 3, pp. 536-548.

4 Weaver C, Dwyer J, Fulgoni V, et al. (2014). Processed food: contributions to nutrition. The American Journal of Clinical Nutrition (AJCN) 99(6), pp. 1525-1542.


https://www.eufic.org/en/food-production/article/processed-food-qa#ref1
https://www.eufic.org/en/food-production/article/processed-food-qa#ref2
https://www.eufic.org/en/food-production/article/processed-food-qa#ref3
https://www.eufic.org/en/food-production/article/processed-food-qa#ref4

Food processing within the food system
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Only a few foods are not processed before being prepared or consumed
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Foods are processed in different ways and with different purposes
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NOVA: a food classification based on extent and purpose of industrial processing

NOVA groups Examples

2) Processed culinary ingredients
Substances industrially obtained from Group 1 foods (or nature) and used
to prepare, cook and season these foods (oils, fats, sugar, honey, salt)

3) Processed foods
Group 1 foods modified by the industry with the addition of salt, sugar, oils
or fats to preserve them and enhance their sensory qualities




What are the processes involved?

1) Minimally
processed foods Food
Food Food el Preparation/
Production = U”F’]Eoczssed —> processing —» / % Pr?ﬁgfesgierftimary —> Cooking
(Agriculture) 00us (Industry) (Kitchen)
_ : Diet made of fresh
Removal of non-edible or undesired parts, foods and
drying, chilling, freezing, pasteurization, freshly-prepared
shiy-prep
fermentation, milling ... dishes, drinks
and meals

Pressing, centrifuging ...




Most traditional dietary patterns are based on freshly-prepared dishes
and meals based on a mix of Nova groups 1, 2 and 3.

Food
Production =¥
(Agriculture)

Unprocessed
foods

Food
—p [Processing =—»
(Industry)

Fc;od
-—p Preparation/
Cooking
(Kitchen)




Another purpose of food processing is to make convenient (ready-to-eat, imperishable),
tasteful, low cost (highly profitable) products liable to replace all other foods

Food Food ultra-
Production =» U”p;ocﬁssed = processing =—»
(Agriculture) 00us (Industry)

Ultra-processed
foods




Ultra-processed foods are manufactured and marketed to replace fresh/
minimally processed/processed foods and their culinary preparations
(And to make huge profits!)




What are the processes involved?

Food
Production = Unprocessed
(Agriculture) foods

Food ultra-
—» processing =—»
(Industry)

Ultra-processed
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Use of cosmetic additives (flavours, colours, emulsifiers etc)

Sophisticated packaging often using synthetic materials.

Extraction of oils/fats/sugar/starches/protein contained in natural food matrices
Chemical modifications of substances obtained from foods (hydrogenation etc)

Assembly of unmodified and moditied food substances (extrusion, deep frying etc)

“ Food /

Preparation/
Codking
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NOVA: a food classification based on extent and purpose of industrial processing

NOVA groups Examples

2) Processed culinary ingredients

3) Processed foods




Ultra-processed food: easily identified by its list of ingredients

Ingredients: salt, plant fats, starch, Ingredients: sugar, corn flour, wheat flour,
sugar, garlic, meat, pepper, flavor oat flour, hydrogenated fat, salt, ascorbic
enhancer sodium monoglutamate, acid, zinc oxide, niacin, iron, retinol
flavors, colors caramel and natural palmitate, piridoxin, riboflavina, thiamin,
urucum, citric acid. folic acid, cobalamin, colors, flavors.

Public Health Nutrition: 22(5), 936-941 doi: 10.1017/51368980018003762
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Abstract
The present commentary contains a clear and simple guide designed to identify
ultra-nrocessed foods. It resnonds 1o the erowine interest in ultr-nrocessed fooes

Ingredients: wheat flour, sugar,
plant fats, salt, gluten, milk Ingredients: sugar, maltodextrin, dehydrated
whey, calcium propionanate, orange pulp, iron, vitamin C, vitamin A, ascorbic
lecithin,  calcium lactate, acid, anti-humectant, caldium phosphate, gum
ascorbic acid. shantan, flavors, aspartame, sodium cyclamate,
potassium acesulfame, sacharine, colors.
IT CONTAINS 1% OF DEHYDRATED ORANGE PULP

- Food substances never or rarely used in kitchens

(protein isolates, gluten, casein, whey protein, ‘mechanically separated
meat’, high-fructose corn syrup, ‘fruit juice concentrate’, invert sugar,
maltodextrin, dextrose, lactose, soluble or insoluble fibre, hydrogenated
or interesterified oil)

- Cosmetic additives

(flavors, flavor enhancers, colors, emulsifiers, sweeteners, thickeners, and
anti-foaming, bulking, carbonating, foaming, gelling and glazing agents)
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Top 10 manufacturers of packaged foods

L]

Brazil China India Mexico Russia South Africa USA

Company %  Company %  Company % Company %  Company %  Company % Company %

Nestlé SA 84  China Mengniu Dairy Co Ltd 49  Gujarat Co-operative Milk 7.9 Grupo Bimbo 9.1 Wimm-Bill-Dann 47  Tiger Brands Ltd  19.5 Kraft Foods 6.8

Marketing Federation Ltd SAB de CV Produkty Pitania OAO Inc

Brf Brasil Foods SA 5.0  Inner Mongolia Yili Industrial 4.7  Britannia Industries Ltd 5.0 PepsiCo Inc 5.3  Danone, Groupe 43  Pioneer Food 6.3 PepsiCo Inc 5.2
Group Co Ltd Group Ltd

Kraft Foods Inc 3.9  Kuok Qils & Grains Pte 3.5  Nestlé SA 49 Nestlé SA 3.8 Nestlé SA 2.8 Nestlé SA 4.7 Nestlé SA 4.2
Ltd (KOG)

Unilever Group 3.3  Ting Hsin International 3.1 National Dairy 4.8 Industrial Lala SA 3.6  Obiedinenye 23 Clover Ltd 4.7 Mars Inc 3.2
Group Development Board de CV, Grupo Konditery UK 000

Groupe Danone 2.8  Shineway Group 29  Parle Products Pvt Ltd 48 Kraft Foods Inc 28  Mars Inc 2.1 Parmalat Group 46 Kellogg Co 2.7

PepsiCo Inc 25 Hangzhou Wahaha 2.2 Kraft Foods Inc 3.1 Ganaderos 2.1 Kraft Foods Inc 1.7 Unilever Group 44 General Mills 2.7
Group Productores de Inc

Leche Pura SA
Bunge Ltd 20  Want Want Group 20 Karnataka Cooperative Milk 28 Sigma Alimentos 1.8 Unilever Group 1.2 Dairybelle (Pty) Ltd 4.0 Hershey Co, 23
Producers Federation Ltd SA de CV The

M Dias Branco SA 1.7 Bright Food (Group) 1.6  GlaxoSmithKline Plc 27 Kellogg Co 1.7 Valio Oy 1.1 Kraft Foods Inc 34 ConAgra 2.1

Industria e Comércio Co Ltd Foods Inc

de Alimentos

Private Label 16 China National Cereals, 14 ITC Group 24 Unilever Group 1.7 Cherkizovsky APK 09 AVILd 33 Unilever 2.0
Oils & Foodstuffs Imp & Group
Exp Corp (COFCO)

Itambé SA 15 Mars Inc 13 PepsiCo Inc 23 Conservas La 1.1 Yug Rusi APG 0.9  PepsiCo Inc 24 Campbell 1.6

Costena SA Soup Co

Stuckler D, McKee M, Ebrahim S, Basu S (2012) Manufacturing Epidemics: The Role of Global Producers in Increased Consumption of Unhealthy Commodities Including Processed Foods,

Alcohol and Tobacco Pl1OS Medicine 9(6): e1001235




Annual retail sales of ultra-processed food and drink products in 80 countries (2013)

Kg/person
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Source : PAHO 2015. Ultra-processed food and drinks products in Latin America. Washington, PAHO.
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FIGURE 1  Ultra-processed foods sales (kg) per capita by region, 2006-2019 with projections to 2024



The NOVA food classification system

* Uses and applications:
— Description of food processing-based dietary patterns
— Effect of food processing-based dietary patterns on diet quality and disease
— Development of dietary recommendations (National Dietary Guidelines)

— Policy and program goals and regulations



960 papers in PubMed with the term ‘ultra-processed’
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4951 papers in PubMed with the term “glycemic index”
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The NOVA food classification system

* Uses and applications:

— Description of food processing-based dietary patterns



Distribution (%) of total energy intake according to NOVA food groups

PORTUGAL 2014/5 UK 2008/14

Processed
culinary
ingredients

11.8%

Sources: Miranda et al BJN 2020 and Rauber et al Nutrients 2018



Distribution (%) of total energy intake according to NOVA food groups

BRAZIL 2008/9 US 2009/10

Processed
culinary
ingredients
10.9%

Sources: Louzada et al PHN 2017 and Steele et al PHM 2017



Distribution (%) of total energy intake according to NOVA food groups

US 2009/10 US 2009/10
The 20% with lower UPF consumption The 20% with higher UPF consumption

rocessed
culinary
ingredient
4.9%

Source: Steele et al PHM 2017



The NOVA food classification system

* Uses and applications:

— Effect of food processing-based dietary patterns on diet quality



Ultra-processed food intake and diet quality:
a) UPF impact on the dietary nutrient profile
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MORE UPF IN THE DIET LEADS TO HIGHER ENERGY INTAKE, MORE SATURATED FAT, AND FREE
SUGARS AND LESS PROTEIN, FIBER, VIT A, C, E, B12, NIACIN, PHOSPHORUS, ZINC, AND MAGNESIUM
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Martini, D et al 2021.; Ultra-Processed Foods and Nutritional Dietary Profile: A Meta-Analysis of Nationally Representative Samples. Nutrients 13, 3390



Fruits

UPFs displace health-protective
un/minimally processed foods

1514

—
o
|

Beans Legumes
Vegetables

UPF UPF

Martini D et al 2021 : Ultra-Processed Foods and Nutritional Dietarv Profile: A Meta-Analvsis of Nationallv Renresentative Sambles Nutrients 13 3390
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FIGURE 2 (A) Mean dietary energy density, (B) mean content of free sugars, and (C) mean content of fiber across quintiles of the dietary
share of ultraprocessed foods for each country and within the three age groups



American Journal of

Preventive Medicine

RESEARCH ARTICLE

Consumption of Ultraprocessed Foods and Diet
Quality Among U.S. Children and Adults

Junxiu Liu, PhD,™~ Euridice Martinez Steele, PhD,>* Yan Li, PhD," Dimitra Karageorgou, PhD,”
Renata Micha, PhD,” Carlos A. Monteiro, PhD,>* Dariush Mozaffarian, MD, DrPH?

Analysis from NHANES 2015-2018 revealed a strong association between higher dietary share
of UPF and poor-quality diets identified by the American Heart Association (AHA) diet score
(extensively validated against diverse cardiovascular outcomes), or the Healthy Eating Index
2015 (which reflects adherence to key recommendations in the US DG). Across quintiles of UPF
consumption, % of poor-quality diets (AHA score < 32 points) more than doubled among
children (from 31.3% to 71.6%), and more than tripled among adults (from 18.1% to 59.7%).



Ultra-processed food intake and diet quality:
b) UPF impact on other health-related dietary attributes




Ultra-processed food intake and diet quality:

Higher dietary share of UPF is also linked to:

» Lack of bioactive non-nutrient compounds (Martinez-Steele & Monteiro 2018)

> Ftalates and Bisphenol A released from packaging materials (Martinez-Steele et al. 2020)
» Potentially harmful additives (Cox et al. 2020; He et al. 2021)

> Increased glycemic response (Fardet 2016)

> Increased palatability/quasi-addictive properties (Gearhardt 2021)

» Increased energy intake rate (Forde et al 2020)

» Reduced satiety (Fardet 2016, Dioneda et al 2020)

» Reduced thermic effect (Dioneda et al 2020)

» Reduced total water intake (Baraldi et al 2021)

» Increased pro-inflammatory microbiome (Zinocker & Lindseth 2018)
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Metabolism

Dietary and metabolic mechanisms that plausibly explain

why ultra-processed foods are liable to cause diseases
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The NOVA food classification system

* Uses and applications:

— Effect of food processing-based dietary patterns on disease



Ten systematic reviews on UPF and health outcomes published in 2020/2021
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Background Numerous studies have reported the association of ultra-processed foods with excess bod:
the nature and extent of this relation has not been clearly established. This systematic review was condu
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Abstract: Ultra-processed food (UPF) can be harmful to the population’s health. To estal
ciations between UPF and health outcomes, food consumption can be assessed using availabil
data, such as purchase lists or household budget surveys. The aim of this systematic review was

to search studies that related UPF availability with noncommunicable diseases or their risk factors.
PRISMA guidelines were used. Searches were performed in PubMed, EBSCO, Scopus and Web of
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Abstract
Increasing evidence suggests that high consumption of ultra-processed foods (UPF) is associated with an increase in non-communicable dis-
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cases, overweightand obesity. The present study systematically reviewed all observational studies that investigated the association between UPF
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Three meta-analyses of high-quality cohort studies show significant pooled risk ratios for
overweight and obesity, type 2 diabetes, depression, cardiovascular and
cerebrovascular disease and death, and all-cause mortality
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11 cohort studies show association between UPF and obesity/adiposity/weight gain
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Background: Ultraprocessed food consumption has increased in
the past decade, Evidence suggests o positive association between
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were obese, and in the Eastern Mediterranean ~25% of women
and 15% of men were obese (1),
Changes in the food system continuously promote obesity.
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Objective: evaluated the association between ultraprocessed
food consumption and the risk of overweight and obesity in a prospec-
tive Spanish cohort, the SUN (University of Navarra Follow-Up) study.
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Abstract: The association between the consumption of ultra-processed food (UPF) with over-
weight/obesity in Chinese adults has not been investigated. This study included a cohort of
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dietary recall. Body weight (kg), height (m), and waist circumference (WC) were measured during
the survey. UPF was defined by the NOVA classification. Mixed effect logistic regression analyses
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Background. An increasingly large share of diet comes from ultra-processed foods
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Background: The overall consumption of ultra-processed food (UPF) has previously been associated with type 2
diabetes. However, due to the substantial heterogeneity of this food category, in terms of their nutritional
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Cell Metabolism

Ultra-Processed Diets Cause Excess Calorie Intake
and Weight Gain: An Inpatient Randomized
Controlled Trial of Ad Libitum Food Intake

Graphical Abstract Authors
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By 2 weeks Inpatient Ultra-Processed Diet 2 weeks Inpatient Unprocessed Diet

2 weeks Inpatient Unprocessed Diet 2 weeks Inpatient Ultra-processed Diet

Fasted MRI 24hr
J,DLW ® tlood v DXA | I:I(:hamber OGTT

Overview of the study design. Twenty adults were confined to metabolic wards
where they were randomized to consumed either an ultra-processed or unprocessed
diet for 2 consecutive weeks followed immediately by the alternate diet.



Ultra-processed Menu

Day 2

Breakfast

Croissant (Chef Pierre)

Margarine (Glenview Farms)

Turkey sausage (Ember Farms)

Blueberry yogurt (Yoplait) with NutriSource fiber

Non ultra-processed Menu

Day 2

Breakfast

Scrambled egg (made from fresh eggs)

Hash brown potatoes (potato, garlic, paprika
(Simply Organic), ground turmeric (McCormick),
cream (Stoneyfield) and onions)

Salt and Pepper (Monarch)



Ultra-processed Menu

Day 4

Lunch

Hot dog (Patunxent Farms) on bun (Hilltop Hearth) with
ketchup (Heinz) and yellow mustard (Monarch)

Baked potato chips (Lay’s)

Cranberry juice (Sun Cup) with NutriSource fiber
Blueberry yogurt (Yoplait) with NutriSource fiber

Non ultra-processed Menu

Day 4

Lunch

Baked cod filet (Harbor Banks) with fresh squeezed lemon juice
Baked russet potato with olive oil

Steamed broccoli with olive oil and garlic

Side salad (green leaf lettuce, tomatoes, cucumber and carrots)
Vinaigrette (balsamic vinegar (Nature’s Promise) and olive oil)
Salt and Pepper (Monarch)



Ultra-processed Menu

Day 7

Dinner

Peanut butter (Monarch) and jelly (Monarch)
sandwich on white bread (Ottenberg)

2% milk (Cloverland) with NutriSource fiber
Baked Cheetos (Frito-Lay)

Graham crackers (Nabisco)

Chocolate pudding (Snack Pack) with NutriSource
fiber

Non ultra-processed Menu

Day 7

Dinner

Penne pasta (Barilla) primavera (olive oil, garlic, pinto
beans (cooked from dried), spinach, basil, tomatoes)
Side salad (green leaf lettuce, baby carrots, broccoli)
Vinaigrette (red wine vinegar (Giant) and olive oil)
Salt and Pepper (Monarch)

Grapes



Ultra-processed Menu

Daily Snacks

Baked Potato Chips (Lay’s), Dry Roasted Peanuts
(Planters), Cheese & Peanut Butter Sandwich
Crackers (Keebler), Goldfish Crackers
(Pepperidge Farm), Applesauce (Lucky Leaf).

Non ultra-processed Menu

Daily Snacks

Fresh oranges and apples, raisins (Monarch), raw
almonds (Giant), chopped walnuts (Diamond)



Energy intake was consistently higher during the ultra-processed diet
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The NOVA food classification system

* Uses and applications:

* Development of dietary recommendations



Brazil (2014), Uruguay (2016), Ecuador (2018), Peru (2019), Israel (2019) and Malaysia (2020)
national dietary guidelines use NOVA as a framework for dietary recommendations
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In great variety, mainly of plant origin, and, whenever possible, produced by agro-ecologic
family farmers, they are the basis for diets that are nutritious, delicious, culturally

appropriate, and supportive of socially and environmentally sustainable food systems




Chapter 2. Choosing foods

Processed culinary ingredients

Use in small amounts

when seasoning and cooking
unprocessed/minimally processed foods and
converting them into dishes and meals

As long as they are used in moderation, oils, fats, salt, and
sugar contribute to diverse and delicious diets without
making them nutritionally unbalanced



Chapter 2. Choosing foods

Processed foods

Cheese Palm hearts

Eat in small amounts

as ingredients of dishes or part of meals based
on unprocessed/minimally processed foods

The ingredients and techniques used in the manufacture
of processed foods alter unfavorably the nutritional
composition of the foods from which they are derived



Because of their ingredients, ultra-processed products are
nutritionally unbalanced. As a result of their formulation and
presentation, they tend to be consumed in excess, and to displace

real foods. Their means of production, distribution, marketing, and
consumption damage culture, social life, and the environment .




The golden rule
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AHA SCIENTIFIC STATEMENT

2021 Dietary Guidance to Improve
Cardiovascular Health: A Scientific Statement
From the American Heart Association
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ABSTRACT: Poor diet quality is strongly associated with elevated risk of cardiovascular disease morbidity and mortality. T
scientific statement emphasizes the importance of dietary patterns beyond individual foods or nutrients, underscores 1
critical role of nutrition early in life, presents elements of heart-healthy dietary patterns, and highlights structural challenc
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* Adjust energy intake to achieve and maintain a healthy body weight
» Follow this guidance regardiess of where food is prepared or consumed




“... we outline how Europe can move forward with implementation of effective

policy action on taxation, food reformulation, and product labelling,
advertising, and availability, similar to that implemented for tobacco,

to reduce consumption of alcohol, ultraprocessed foods,
and foods with added sugar, especially among young people.”

The Lancet Commissions

The EASL-Lancet Liver Commission: protecting the next
generation of Europeans against liver disease complications

and premature mortality
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Executive summary

Liver diseases have become a major health threat across
Europe, and the face of European hepatology is changing
due to the cure of viral hepatitis C and the control of
chronic viral hepatitis B, the increasingly widespread

care using multilevel interventions acting on current
barriers.

Underlying this transformative shift is the need to
enhance awareness of the preventable and treatable
nature of many liver diseases. Therapeutic nihilism,
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The NOVA food classification system

e Rationale
* Description

* Uses and applications:

* Policy and program goals and regulations

* Developments/improvements
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The NOVA food classification system

* Developments/improvements:
* NOVA in cell phone apps (Open Food Facts, Desrotulando)
» Ultra-processed food intake score (being validated in several countries)

e Data collection software that identifies NOVA food groups (being validated in Brazil)



