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“The most important factor now, when considering food, nutrition 
and public health, is not nutrients, and is not foods, so much as 
what is done to foodstuffs and the nutrients originally contained in 
them, before they are purchased and consumed. 

The fundamental point of the NOVA 
Classification of ultra processed foods

(UPF)



“The most important factor now, when considering food, nutrition 
and public health, is not nutrients, and is not foods, so much as 
what is done to foodstuffs and the nutrients originally contained in 
them, before they are purchased and consumed. That is to say, the 
issue is food processing – or, to be more precise, the nature, extent 
and purpose of processing, and what happens to food and to us as 
a result of processing”

The fundamental point of the NOVA 
Classification of ultra processed foods

(UPF)



Dietary lipids, LDL/HDL ratio & CVD
Na, K & Hypertension
Carotenoids and ARMD
Folic acid & NTD
Ca, Vitamin D and Osteoporosis
EPA, DHA & cognition
Perinatal diet and adult NCD
Nitrosamines and colon cancer
Iodine and childhood IQ
Sugar & dental caries
Glutamine and carcinogenesis

The truth about nutrients and disease



The derivation of food 
based dietary guidelines





Classify by phenotype

Study diet pattern

Population

High BMILow BMI

Population

Classify by diet

WesternPrudent

Study phenotype

Studying sub-group dietary patterns

Traditional

Study metabotype



Chronic disease

Risk factors

Nutrients

Food patterns

Public health nutrition strategy



Defining processed food
United  States Department of Agriculture

European Prospective Investigation of Diet and Cancer
International Food Information Council



Results: Highly processed foods were an important source 
of the nutrients considered. Only two nutrients, b-carotene 
and vitamin C had a contribution from highly processed foods 
below 50% whereas for the other nutrients, the contribution 
varied from 50 to 91%





The processing level was a minor determinant of
individual foods’ nutrient contribution to the diet
and, therefore, should not be a primary factor when
selecting a balanced diet.



The NOVA classification 
of ultra-processed foods



Group 1: Unprocessed foods: 18% of energy intake

Group 2: Culinary ingredients: 2% of energy intake

Group 3: Processed foods: 20% of energy intake

Group 4: Ultra processed foods: 60% of energy intake



Examples of typical ultra-processed products are: 
Carbonated drinks
Sweet or savoury packaged snacks
Ice-cream
Chocolate, candies (confectionery)
Mass-produced packaged breads and buns 
Margarines and spreads
Cookies (biscuits), pastries, cakes, and cake mixes
Breakfast ‘cereals’, ‘cereal’ and ‘energy’ bars
Energy’ drinks 
Milk drinks 
Fruit’ yoghurts and ‘fruit’ drinks; cocoa drinks
Meat and chicken extracts and ‘instant’ sauces 
Infant formulas, follow-on milks, other baby products
Pre-prepared pies and pasta and pizza dishes
Poultry and fish ‘nuggets’ and ‘sticks’ 
Sausages, burgers, hot dogs, 
Instant soups, noodles and desserts.



Salt, sugar, fat

Low 
nutrient
density

High 
energy
density

Processing 
aids

Non-nutrient 
ingredients

Colour, flavour,
texture, 

taste

Affordable,
convenient,

durable

Hyper-palatable



Probing the role of ultra-processed
foods on nutrient 

intake

Part 1: US added sugar intake data



% energy ultra-processed foods

% energy 
added 
sugars

“Decreasing the consumption of
ultra-processed foods could be an
effective way of reducing the
excessive intake of added sugars
in the USA”



All ultra-processed foods
90% of added sugar intake



Food
% contribution to 

added sugars Food
% 

contribution 
to added sugars

All ultra-processed foods = 90% of added sugar intake
These are the 16 food groups listed as sources of added sugars from ultra-processed 

foods
SSBs 17.1 Milk-based drinks 4.6
Fruit drinks 13.9 Sauces, dressings 2.8
Cakes, cookies, pies 11.2 RTE Pizza 1.4
Breads 7.6 Salty snacks 0.7
Desserts 7.3 Frozen meals 0.7
Sweet  snacks 7.1 Sandwiches, buns etc. 0.6
RTE cereals 6.4 Instant & canned soups 0.1
Ice cream & ice pops 5.9 Others 1.2





Decile Highest Mid Lowest 

% added sugar from: >19.6 15.0-15.6 <12.0

Contribution to added sugar intake (%)

Sweetened beverages

Coffee & tea

Sweet bakery products

Sugars

Candy

Other desserts

RTE cereals

Fats & oils

Breads, roll & tortillas

Quick breads & products

Data on adults 



Decile Highest Mid Lowest 

% added sugar from: >19.6 15.0-15.6 <12.0

Contribution to added sugar intake (%)

Sweetened beverages 51.4 23.1 20.0

Coffee & tea 10.6 6.1 *

Sweet bakery products 9.5 13.9 10.4

Sugars 6.4 9.5 5.8

Candy 4.8 6.6 5.5

Other desserts 4.5 6.1 *

RTE cereals 2.2 5.3 7.2

Fats & oils 1.2 3.4 9.7

Breads, roll & tortillas 1.1 5.8 20.0

Quick breads & products 1.1 * ** Not in top 10 foods



Food
% contribution to 

added sugars Food
% 

contribution 
to added sugars

All ultra-processed foods = 90% of added sugar intake
These are the 16 food groups listed as sources of added sugars from ultra-processed 

foods
SSBs 17.1 Milk-based drinks 4.6
Fruit drinks 13.9 Sauces, dressings 2.8
Cakes, cookies, pies 11.2 RTE Pizza 1.4
Breads 7.6 Salty snacks 0.7
Desserts 7.3 Frozen meals 0.7
Sweet  snacks 7.1 Sandwiches, buns etc. 0.6
RTE cereals 6.4 Instant & canned soups 0.1
Ice cream & ice pops 5.9 Others 1.2



Food
% contribution to 

added sugars Food
% 

contribution 
to added sugars

All ultra-processed foods = 90% of added sugar intake
These are the 16 food groups listed as sources of added sugars from ultra-processed 

foods
SSBs Yes Milk-based drinks No
Fruit drinks Yes Sauces, dressings No
Cakes, cookies, pies Yes RTE Pizza No
Breads Yes Salty snacks No
Desserts Yes Frozen meals No
Sweet  snacks Yes Sandwiches, buns etc. No
RTE cereals No Instant & canned soups No
Ice cream & ice pops No Others No



Probing the role of ultra-processed
foods on nutrient 

intake

Part 2: Fats, SFAs, added sugars, fibre and sodium 



vThe definitions of ultra-processed foods varies
considerably over time

vThe foods included in the definition also vary over 
time



vThe definitions of ultra-processed foods varies
considerably over time

vThe foods included in the definition also vary over time
vIncreasing intakes of ultra-processed foods 

o Predict intakes of sugar and fiber
o Do NOT predict intakes of total fats, saturates and fibre



UK

Brazil

US

Canada



Country
Q1 Q2 Q3 Q4 Q5

Quintile of intake of ultra-processed foods
Nutrient intake

UK
Brazil
Canada
US



Country
Q1 Q2 Q3 Q4 Q5

Quintile of intake of ultra-processed foods
Total fat as % energy

UK 31 32 32 33 33
Brazil 24 25 27 28 30
Canada 31 32 33 33 33
US 31 32 33 33 33

With the possible exception of Brazil, total fat % energy
doesn’t track UPF intake



Country
Q1 Q2 Q3 Q4 Q5

Quintile of intake of ultra-processed foods
Saturated fats as % of energy intake

UK 12 12 12 12 12
Brazil 8 9 9 10 9
Canada 10 11 11 11 11
US 10 11 11 11 11

With the possible exception of Brazil, saturated fat % energy
doesn’t track UPF intake



Country
Q1 Q2 Q3 Q4 Q5

Quintile of intake of ultra-processed foods

Fibre intake (g/1000 kcal)

UK 8 8 8 8 7

Brazil 13 12 11 10 9

Canada 10 9 8 8 7

US 10 9 8 8 7



Country Q1 Q2 Q3 Q4 Q5

Fibre intake (g/1000 kcal)
UK 8 8 8 8 7
Brazil 13 12 11 10 9
Canada 10 9 8 8 7
US 10 9 8 8 7

Official target for fibre intake Actual fibre intake at 
Q1 of UPF intake

UK 30 g/d 15 g/d
Canada 32 g/d 19 g/d
US 14 g/ 1000 kcal 10 g/1000 kcal



Country Q1 Q2 Q3 Q4 Q5
Sodium intake (g/1000 kcal)

UK 1.1 1.2 1.2 1.2 1.3
Brazil 1.9 1.8 1.7 1.7 1.6
Canada 1.5 1.5 1.5 1.5 1.5
US 1.7 1.7 1.7 1.7 1.6

With the possible exception of Brazil, sodium intake
doesn’t track UPF intake



Country Q1 Q2 Q3 Q4 Q5
Sodium intake (g/1000 kcal)

UK 1.1 1.2 1.2 1.2 1.3
Brazil 1.9 1.8 1.7 1.7 1.6
Canada 1.5 1.5 1.5 1.5 1.5
US 1.7 1.7 1.7 1.7 1.6

WHO target for sodium intake 
intake

Actual sodium intake at 
Q1 of UPF intake

UK
2 g/d

1.9 g/d
Canada 2.9 g/d
US 3.3 g/d



Country
Q1 Q2 Q3 Q4 Q5

Quintile of intake of ultra-processed foods
Free (f) or added (a) sugars as % of energy intake

UK (f) 9.9 11.3 12.2 13.4 15.4
Brazil (f) 10.9 13.1 15.0 17.6 20.2
Canada (a) 7.7 11.7 13.4 16.1 19.4
US (a) 7.7 11.0 13.4 15.7 19.2

Bear in mind that UPF accounts for over 90% 
of added sugar intake  



Overall diet From non-UPF From UPF
Protein (%en) 13 13 9
Carbohydrates (%en) 65 64 65

Free sugars (%en) 14 12 25
Total fats (%en) 25 25 26
Saturated fats (%en) 9 9 8
Fibre (g/1000 kcal) 12 12 5







Quartile 1 2 3 4
BMI 23.8 23.8 23.8 23.8



Nova classification Adjusted odds ratio of 
being overweight or obese 

Unprocessed or minimally 
processed foods

1.0

Processed ingredients 0.97
Unprocessed or minimally 
processed foods AND 
processed ingredients

0.99

Ultra-processed food 
products

1.01



Probing the role of a specific 
ultra-processed

foods on nutrient 
intake



Examples of typical ultra-processed products are: 
Carbonated drinks
Sweet or savoury packaged snacks
Ice-cream
Chocolate, candies (confectionery)
Mass-produced packaged breads and buns 
Margarines and spreads
Cookies (biscuits), pastries, cakes, and cake mixes
Breakfast ‘cereals’, ‘cereal’ and ‘energy’ bars
Energy’ drinks 
Milk drinks 
Fruit’ yoghurts and ‘fruit’ drinks; cocoa drinks
Meat and chicken extracts and ‘instant’ sauces 
Infant formulas, follow-on milks, other baby products
Pre-prepared pies and pasta and pizza dishes
Poultry and fish ‘nuggets’ and ‘sticks’ 
Sausages, burgers, hot dogs, 
Instant soups, noodles and desserts.



Feeding Infants and Toddlers Study 2008



Age in months %
6 78
7 81
8 80
9 71

10 82
11 53

% of infants in FITS study consuming commercial baby food: 
fruits, vegetables, dinners

Reidy et al:Nutr Today. 2018 Mar; 53(2):68-78



Vitamin Consumers of commercial 
baby food

Non-consumers of 
commercial baby food

Vitamin E (mg/d) 5.5 4.6
Vitamin C (mg/d) 131.0 95.8
Retinol eq (ug/d) 1172 696
Riboflavin (mg/d) 1.4 1.4
Thiamin (mg/d) 1.1 1.2
Niacin (mg/d) 15.9 16.7
Vitamin B6 (mg/d) 1.5 1.5
Folate (mg/d) 328 418
Vitamin B12 (ug/d) 2.5 3.0
Vitamin D (ug/d) 1.0 1.7

Daily intakes vitamins among infants consuming or 
not consuming commercial non-cereal baby foods 



Mineral Consumers of 
commercial baby food

Non-consumers of 
commercial baby food

Calcium (mg/d) 672 637
Magnesium (mg/d) 202 177
Iron (mg/d) 33.2 27.7
Potassium (mg/d) 2025 1607
Zinc (mg/d) 7.9 8.3
Sodium (mg/d) 572 1192

Daily intakes minerals among infants consuming or 
not consuming commercial non-cereal baby foods 

Reidy et al:Nutr Today. 2018 Mar; 53(2):68-78



Examples of typical ultra-processed products are: 
Carbonated drinks
Sweet or savoury packaged snacks
Ice-cream
Chocolate, candies (confectionery)
Mass-produced packaged breads and buns 
Margarines and spreads
Cookies (biscuits), pastries, cakes, and cake mixes
Breakfast ‘cereals’, ‘cereal’ and ‘energy’ bars
Energy’ drinks 
Milk drinks 
Fruit’ yoghurts and ‘fruit’ drinks; cocoa drinks
Meat and chicken extracts and ‘instant’ sauces 
Infant formulas, follow-on milks, other baby products
Pre-prepared pies and pasta and pizza dishes
Poultry and fish ‘nuggets’ and ‘sticks’ 
Sausages, burgers, hot dogs, 
Instant soups, noodles and desserts.





Calcium carbonate, iron, niacin,
E472e emulsifier, flour treatment
agent

Raising agents, sodium Hydrogen
carbonate, diphosphates

Calcium carbonate, iron, niacin, E472e
emulsifier, flour treatment agent

Nothing



No significant overall effect of bread type

Blood glucose Blood insulin





Examples of typical ultra-processed products are: 
Carbonated drinks
Sweet or savoury packaged snacks
Ice-cream
Chocolate, candies (confectionery)
Mass-produced packaged breads and buns 
Margarines and spreads
Cookies (biscuits), pastries, cakes, and cake mixes
Breakfast ‘cereals’, ‘cereal’ and ‘energy’ bars
Energy’ drinks 
Milk drinks 
Fruit’ yoghurts and ‘fruit’ drinks; cocoa drinks
Meat and chicken extracts and ‘instant’ sauces 
Infant formulas, follow-on milks, other baby products
Pre-prepared pies and pasta and pizza dishes
Poultry and fish ‘nuggets’ and ‘sticks’ 
Sausages, burgers, hot dogs, 
Instant soups, noodles and desserts.



1970 2004
Intake of saturated fats in Ireland

13% of
energy

18% 
energy



Examples of typical ultra-processed products are: 
Carbonated drinks
Sweet or savoury packaged snacks
Ice-cream
Chocolate, candies (confectionery)
Mass-produced packaged breads and buns 
Margarines and spreads
Cookies (biscuits), pastries, cakes, and cake mixes
Breakfast ‘cereals’, ‘cereal’ and ‘energy’ bars
Energy’ drinks 
Milk drinks 
Fruit’ yoghurts and ‘fruit’ drinks; cocoa drinks
Meat and chicken extracts and ‘instant’ sauces 
Infant formulas, follow-on milks, other baby products
Pre-prepared pies and pasta and pizza dishes
Poultry and fish ‘nuggets’ and ‘sticks’ 
Sausages, burgers, hot dogs, 
Instant soups, noodles and desserts.



Almost all the extensive literature on ultra-processed 
foods is focused on foods and nutrients

This is at odds with the basic tenet of UPF, that is, 
processing matters, not foods or nutrients

However, there is not a shred of evidence that there is 
a link between food additives and chronic disease



PDF search for
key words

Abstract Introduction Methods Results & 
discussion

Added sugars 2 1 3 11
Sodium 1 1 2 11
Fiber 3 2 4 10
Saturates 2 2 5 11
Total fat 0 2 1 3



PDF search for
key words

Abstract Introduction Methods Results & 
discussion

Additives 0 2 2 0
Added sugars 2 1 3 11
Sodium 1 1 2 11
Fiber 3 2 4 10
Saturates 2 2 5 11
Total fat 0 2 1 3



However, food processing per se, whether in factories 
or kitchens can give rise to putative carcinogens

• Nitrosamines in traditionally processed meat

• Acrylamide in heating carbohydrate rich foods 

• 3-MCPD (3-monochloropropane-1,2-diol) in protein 
hydrolysis



However, food processing per se, whether in factories 
or kitchens can give rise to putative carcinogens

• Nitrosamines in traditionally processed meat

• Acrylamide in heating carbohydrate rich foods 

• 3-MCPD (3-monochloropropane-1,2-diol) in protein 
Hydrolysis

All compounds permitted to be added to foods CANNOT be in any 
way, be likely to contribute to cancer. That is the LAW



Typical diet Optimal diet



Typical diet Optimal diet

Make changes to your diet

Choose better alternatives

Snacks Fruit

MUFA rich spreadHigh SFA spread



Reformulation

Choose better alternatives

MUFA rich spreadHigh SFA spread



Reformulation

Choose better alternatives

MUFA rich spreadHigh SFA spread

“Reformulation is not of healthy foods. It is of inherently
unhealthy products. These are usually identified in dietary
guidelines as products to be consumed only occasionally.
They are made only some what less unhealthy by
manipulation of their constituents.”

World Nutrition. Journal of the World Public 
Health Nutrition Association. Volume 3, 
Number 9, September 



Group 1: Unprocessed foods: 20% of energy intake

Group 2: Culinary ingredients: 2% of energy intake

Group 3: Processed foods: 18% of energy intake

Group 4: Ultra processed foods: 60% of energy intake



Group 1: Unprocessed foods: 20% of energy intake

Group 2: Culinary ingredients: 2% of energy intake

Group 3: Processed foods: 18% of energy intake

Group 4: Ultra processed foods: 60% of energy intake





National adult nutrition survey, Ireland 

2430
Individual foods

68
Sub-groups

14
Sub-sub-groups

Recategorize to suit the 
question being asked





Porridge and yogurt

Whole meal bread and low fat spread

Tea with low fat milk





Cantucci Vino Santo Non-churn ice cream



Cantucci Vino Santo Non-churn ice cream

Vanilla is used as a 
flavouring enhancer. 

Thus they are
ultra-processed according

to the NOVA classification!!!! 





Singapore’s vision of the future of food: Sea 
based vertical farming of vegetables, fish, legumes









Home based 3-D printing of food



Ultra-processed foods as defined by NOVA……..

Are directly linked to sugar and fat intake as would be 
expected based on their definition

Are NOT linked to intakes of total and saturated fats and to 
sodium

Include foods clearly shown to yield better quality diet

The attendant literature is dominated by nutrients and not  
by additives or processing



• We may wish to code different foods according to 
whatever attribute we wish. 

• Energy density, palatability, convenience, availability,
etc.

• But, lets do it on the basis of hard scientific links with diet 
and health

• And let’s do it for every food and not have four rigid
categories of foods to help us unravel the complex data
of national dietary surveys.




