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Thank you for joining!  

We will begin in just a few minutes

• Your line is muted, but you will have the 
opportunity to post questions throughout 
the webinar. Please use Zoom’s Q&A feature.

• The recording, slides, and bibliography will
be available on the web site by Friday.

• RDNs - By Friday, you will receive a followup
email with instructions on how to claim your 
CE certificate. Check spam!
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Quick Update from Diet ID
Rachna Govani, COO

• New partnerships
• Kaiser Permanente
• Spectrum Health
• ConferMed Telehealth Platform

• Strong, frictionless engagement
• Accuracy rating of 90%+

• Completion rate up to 98% 
(often in just 2 minutes)

• Coaching support
• 30+ education handouts and growing
• Weekly blog with encouragement & tips

• Sign up for Diet ID’s Digital Diet 
Assessment
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The NOVA food classification system

• Rationale

• Description

• Uses and applications
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• Rationale 

Why a contemporary health-oriented food classification must focus on food 
processing?

• Today, the nutrient content of foods (and diets) is largely driven by food processing

• Today, other health-relevant food attributes are also heavily influenced by food 
processing:

The food matrix: physical and chemical interactions between food components
Health-protective non-nutrient bioactive compounds
Health-risk non-nutrient bioactive compounds
Texture, palatability, convenience

The NOVA food classification system
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The NOVA food classification system

• Rationale

• Description

• Uses and applications

• Developments/improvements



www.DietID.com

Food
Preparation/

Cooking
(Kitchen)

Food
products

Food 
processing
(Industry)

Unprocessed 
foods

Food 
Production

(Agriculture)

Diet

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 groups Examples

1) Unprocessed or minimally processed foods
Edible parts of plants and animals after separation from 
nature or preserved by minimal processes (no substances 
added)

2) Processed culinary ingredients
Substances extracted from foods or nature and used to 
prepare, cook and season Group 1 foods

3) Processed foods
Group 1 foods modified with the addition of Group 2 
ingredients aiming food preservation and/or enhancement 
of its sensory qualities

4) Ultra-processed foods

Source: Monteiro et al Public Health Nutrition 2017

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

Cooking
(Kitchen)

1) Minimally 
processed foods

2) Processed culinary
Ingredients

3) Processed 
foods

Food 
processing
(Industry)

Unprocessed 
foods

Food 
Production

(Agriculture)

Diet made of fresh
foods and

freshly-prepared
dishes, drinks

and meals

Removal of non-edible or undesired 
parts, drying, chilling, freezing, 
pasteurization, fermentation, milling …

Pressing, centrifuging …

Salting, sugaring, baking …

What are the processes involved?
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Food processing to increase food duration, to make easier/more 
diverse food preparation, or to enhance food sensory properties
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Food processing to make convenient (ready-to-eat or heat, 
imperishable), tasteful, low cost (highly profitable) products 

liable to replace all other foods
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Ultra-processed foods are manufactured and marketed to replace Group 1 
foods and Group 1-based drinks, dishes and meals, and to make huge profits
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Unprocessed
foods

Ultra-processed
foods

What are the processes involved?

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 modified food substances (extrusion, deep frying etc.)

Use of cosmetic additives (flavours, colours, emulsifiers etc.) 

Sophisticated packaging often using synthetic materials.

Food 
Production

(Agriculture)

Food ultra-
processing
(Industry)

Food
Preparation/

Cooking
(Kitchen)
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NOVA groups Examples

1) Unprocessed or minimally processed foods

2) Processed culinary ingredients

3) Processed foods

4) Ultra-processed foods
Formulations of several ingredients that include original or 
chemically modified food substances obtained with the 
fractioning of whole foods and additives used to make the 
final product palatable or hyper-palatable. The aim is to 
make convenient, tasteful and low cost products liable to 
replace all other NOVA food groups

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



www.DietID.com

Ingredients: sugar, maltodextrin,
dehydrated orange pulp, iron, vitamin C,
vitamin A, ascorbic acid, anti-humectant,
caldium phosphate, gum shantan, flavors,
aspartame, sodium cyclamate, potassium
acesulfame, sacharine, colors.
IT CONTAINS 1% OF DEHYDRATED ORANGE
PULP

Ingredients: sugar, corn flour,
wheat flour, oat flour,
hydrogenated fat, salt, ascorbic
acid, zinc oxide, niacin, iron,
retinol palmitate, piridoxin,
riboflavina, thiamin, folic acid,
cobalamin, colors, flavors.

Ingredients: salt, plant fats,
starch, sugar, garlic, meat,
pepper, flavor enhancer
sodium monoglutamate,
flavors, colors caramel and
natural urucum, citric acid.

Ingredients: wheat flour,
sugar, plant fats, salt,
gluten, milk whey,
calcium propionanate,
lecithin, calcium lactate,
ascorbic acid.

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

- 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)

UPF
markers
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• Rationale

• Description

• Uses and applications:
• in describing population dietary patterns based on the share of UPF

• in analyzing effects of dietary patterns on diet quality

• in analyzing effects of dietary patterns on disease

• in developing National Dietary Guidelines

• in stablishing policy and program goals and regulations

The NOVA food classification system
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500 papers in PubMed with the term ‘ultra-processed’
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Processed
culinary
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foods
10.6%

Ultra-
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57.5%
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DIET IN BRAZIL (2008/9) DIET IN THE US 2009/10

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

Distribution (%) of total energy intake according to NOVA food groups
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Source: Steele et al PHM 2017

Distribution (%) of total energy intake according to NOVA food groups
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Dietary fiber density according to the dietary share
of ultra-processed foods in seven countries

Source: FAO 2019
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Reduced presence of bioactive non-nutrient compounds (Martines-Steele & Monteiro 2018)

 Increased presence of xenobiotics: neoformed substances, substances released from packaging 

materials and food additives (Buckley et al 2019; Martines-Steele et al. 2020)

Diets with softer solid foods and more ‘liquid foods - higher eating rate (Forde et al 2020)

 Low satiety (Fardet 2016, Dioneda et al 2020)

 Low thermic effect – positive energy balance (Dioneda et al 2020)

Hyper-palatable diets – compulsive overeating (Ifland 2018; Small & DiFeliceantonio 2019)

 Pro-inflammatory microbiome (Zinocker & Lindseth 2018)

Dietary share of Ultra-processed food and diet quality: 
effects beyond the nutrient profile
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Six systematic reviews on food processing and health outcomes published in 2020
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Pagliai G et al. Consumption of ultra-processed foods and health 
status: a systematic review and meta-analysis. Br J Nutr. 2020;1-11. 
doi:10.1017/S0007114520002688
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Chapter 1   Principles

Chapter 2   Choosing foods (considering food processing)

Chapter 3   From foods to meals 

Chapter 4   Mindful eating and commensality

Chapter 5  Understanding and overcoming obstacles

http://bvsms.saude.gov.br/bvs/publicacoes/dietary_guidelines_brazilian_population.pdf
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Uruguay (2016), Ecuador (2018), Peru (2019), and Israel also launched 
national dietary guidelines following the NOVA food classification system
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Research on Ultra-processed Foods

Kevin D. Hall, Ph.D.
National Institute of Diabetes & Digestive & Kidney Diseases

National Institutes of Health

@KevinH_PhD
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Conflict of Interest Declaration 

 None. Kevin Hall is a Senior Investigator at the National 
Institute of Diabetes and Digestive and Kidney Diseases 
at the National Institutes of Health

Conflict of Interest Disclosures
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How Does Ultra-processed Food Cause Obesity?
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Ultra-processed vs Unprocessed Diets

The meals had similar amounts of: 
Calories, Carbs, Fat, Sugar, Sodium, Fiber

20 Adults were instructed to eat as much or as little as desired

Primary Outcome: Mean Daily Energy Intake Differences

KD Hall et al. Cell Metabolism 30:1-11 (2019).
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Ultra-processed vs Unprocessed Diet Study

KD Hall et al. Cell Metabolism 30:1-11 (2019).
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Ultra-processed Diets Cause Increased Intake

Mean ± SE

KD Hall et al. Cell Metabolism 30:1-11 (2019).

∆EI = 508 ± 106 kcal/d; P=0.0001



www.DietID.com 44

No Significant Differences in Self-Reported Appetite

Mean ± SE

490±34

1102±75

1387±105

872±60

492±31

1106±82

KD Hall et al. Cell Metabolism 30:1-11 (2019).
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No Significant Differences in Pleasantness or Familiarity

Mean ± SE

490±34

1102±75

1387±105

872±60

492±31

1106±82

KD Hall et al. Cell Metabolism 30:1-11 (2019).
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Faster Eating Rate for Ultra-processed Meals

Mean ± SE

490±34

1102±75

1387±105

492±31

1106±82

KD Hall et al. Cell Metabolism 30:1-11 (2019).

P<0.0001

P<0.0001
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Ultra-processed Diet Caused Weight Gain

Mean ± SE

KD Hall et al. Cell Metabolism 30:1-11 (2019).
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Ultra-processed Diet Caused Body Fat Gain

Mean ± SE

KD Hall et al. Cell Metabolism 30:1-11 (2019).
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Mechanisms?
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Planned Ultra-processed vs Unprocessed Diet Study

• 6-week inpatient random order crossover feeding study in 
24 adult volunteers without diabetes

• Three test diets (2 weeks each) matched for presented 
calories, carbs, fat, sugar, sodium, and fiber: 

• Ultra-processed, High Non-beverage Energy Density (Ultra-HED)
• Unprocessed, Low Non-beverage Energy Density (Un-LED)
• Ultra-processed, Low Non-beverage Energy Density (Ultra-LED)

• Primary Outcome: Mean daily ad libitum energy intake 
over 2 weeks on each test diet

• Hypothesis: Ultra-HED intake > Ultra-LED intake ≥ Un-LED 
intake
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Intramural NIDDK
Alexis Ayuketah
Robert Brychta
Thomas Bemis
Hongyi Cai
Thomas Cassimatis
Dhruva Chandramohan
Kong Chen
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Intramural NIH
Amber Courville (CC)
Paule Joseph (NINR)
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Klaudia Raisinger (CC)
Shanna Yang (CC)

Special Thanks 

Nursing Staff at the NIH MCRU
Metabolic Kitchen Staff
Volunteer Study Subjects
Nutrition Science Initiative

Extramural Collaborators
Ciaran Forde (Singapore)
Christopher Gardner (Stanford)
Rudy Leibel (Columbia)
Laurel Mayer (Columbia)
Eric Ravussin (PBRC)
Jennifer Rood (PBRC)
Michael Rosenbaum (Columbia)
Steven R. Smith (TRI)
Jon Moon (MEI)
B. Tim Walsh (Columbia)
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Marion Nestle
Professor of Nutrition, Food
Studies & Public Health,  Emerita
New York University
Website: www.foodpolitics.com
Twitter: @marionnestle

Ultraprocessed Foods: Societal Implications

Diet ID Webinar  
October 21, 2020
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Eat less of ultra-processed foods
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Excluded topics

 Ultraprocessed
 Meat
 Sodium/salt
 Sustainability

August 30, 2019
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“Ultra-processed” 
mentioned once (p. 34)

835 pages
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U.S. Measured Advertising, 2018, $ Millions*
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The Guardian
February 12, 2020
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 Easy to ship, store
 Easy to market globally
 Aura of modernization, 

Westernization 
 Taste good, “addictive”
 Easy to extend product 

lines
 Highly profitable
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Fresh F & V 

F & V

All Foods

Sugars, Fats

Soft drinks

Relative change in prices, 1980 - 2005
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--Nick Freudenberg

https://www.youtube.com/channel/UCT_y1QRMKq0y-
saxNgOxCJg?feature=emb_ch_name_ex

https://urldefense.proofpoint.com/v2/url?u=https-3A__www.youtube.com_channel_UCT-5Fy1QRMKq0y-2DsaxNgOxCJg-3Ffeature-3Demb-5Fch-5Fname-5Fex&d=DwMFAw&c=slrrB7dE8n7gBJbeO0g-IQ&r=Ot3cZ4eiuUPwiNJa6TEJ7HtofwOJH_f5Im9On8R25Ic&m=EYfgsxCgJ4bNXbPTZsw_gsTlHpsdc3pvf8DyylwDm84&s=hxwKYwQv3951SUosM9nIkAE_H5uQ7RCY5q9_iAtEkSQ&e=
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QUESTION & ANSWER

Please submit questions via Q/A feature
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Thank you for attending!  

You will get a followup email (check your spam!) on how 
to claim your CE certificate. 
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