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NOVA



NOVA Group 1: raw and 
unprocessed foods like raw milk



NOVA Group 2: minimally processed 
foods like butter



NOVA Group 3: processed foods 
like a classic from-scratch sandwich

NOVA Group 3:  Hand-crafted sandwich, no UPFs



NOVA Group 4: ultra-processed 
foods (UPFs)

NOVA Group 4: Commercial sandwich & condiments
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NOVA Group 4 Foods: Ultra-Processed Foods

Defining Characteristics:
• Natural food matrix substantially degraded or destroyed
• Added compounds not found in Nature (Markers of Ultra-Processing or 

MUPs)
• Excessive added amounts of sugars, fats, and salt; “Bliss Point” 
• Constructed compounds made to be addictive and 

profitable with a long shelf-life





Carboxymethyl Cellulose (Cellulose gum or CMC)

Sodium carboxymethylcellulose is not natural as it is synthesized by 
alkalinization and etherification of the raw material cellulose





Gastroenterology 2022 162743-756 DOI:(10.1053/j.gastro.2021.11.006) 

Chassaing, B., Compher, C., Bonhomme, B., Liu, Q., Tian, Y., Walters, W., . . . Lewis, J. D. (2021). Randomized controlled-feeding study of 
dietary emulsifier carboxymethylcellulose reveals detrimental impacts on the gut microbiota and metabolome. . Gastroenterology, DOI: 
10.1053/j.gastro.2021.11.006.

CMC ingestion leads to gut bacteria changes 
associated with inflammation, IBS & Crohn’s



Naimi et al. Microbiome           (2021) 9:66 https://doi.org/10.1186/s40168-020-00996-6

The Gut Microbiome and Markers of Ultra-Processing



UPFs & Chronic Disease 

Consumption of ultra-processed foods and risk of developing chronic 
disabilities and diseases (partial list)

Overweight/Obesity, Adiposity,
Neurocognitive disorders,

Dyslipidemia,
Type 2 Diabetes, Metabolic Syndrome,

Hypertension,
Total Cancers and Breast Cancer,

Cardiovascular Diseases,
Irritable Bowel Syndrome, IBD, Functional Dyspepsia, other GI disorders,

Depressive Symptoms, Mental Health issues, Cognitive Function
Autoimmune diseases, Arthritis,

Early Mortality



Koios, D., Machado, P., 
Lacy-Nichols, J. (2022). 
Representations of Ultra-
Processed Foods: A 
Global Analysis of How 
Dietary Guidelines Refer 
to Levels of Food 
Processing. International 
Journal of Health Policy 
and Management, DOI: 
https://dx.doi.org/10.3417
2/ijhpm.2022.6443



UPFs: Detrimental Effects Beyond Composition Effect & Nutrients

Hall, K.D.; Ayuketah, A.; Brychta, R.; Cai, H.; Cassimatis, T.; Chen, K.Y.; Chung, S.T.; Costa, E.; Courville, A.; Darcey, V.; Fletcher, L.A.; Forde, C.G.; Gharib, A.M.; Guo, J.; Howard, R.; Joseph, P.V.; McGehee, S.; Ouwerkerk, R.; Raisinger, K.; Rozga, I.; Stagliano, M.; Walter, M.; Walter, P.J.; Yang, S.; Zhou, M. Cell Metab. 2019. 30: 67–77.
Filgueiras, A.R.; Pires de Almeida, V.B.; Koch-Nogueira, P.C.; Alvares Domene, S.M.; Eduardo da Silva, C.; Sesso, R.; Sawaya,A.L.  Appetite. 2018. 135: 137–145.
Schulte, E.M.; NAvena, N.M.; Gearhardt, A.N. PLoS One. 2015. 10: e0117959.
Piore, A. Americans Are Addicted to 'Ultra-Processed' Foods, and It's Killing Us. Newsweek (Dec 8, 2021)

From Hall, K.D et.al. Ultra-processed diets cause excess calorie intake and weight gain: An 
inpatient randomized controlled trial of ad libitum food intake. Cell Metab. 2019. 30: 67–
77.
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Filgueiras, A.R.; Pires de Almeida, V.B.; Koch-Nogueira, P.C.; Alvares Domene, S.M.; Eduardo da Silva, C.; Sesso, R.; Sawaya,A.L.  Appetite. 2018. 135: 137–145.
Schulte, E.M.; NAvena, N.M.; Gearhardt, A.N. PLoS One. 2015. 10: e0117959.
Piore, A. Americans Are Addicted to 'Ultra-Processed' Foods, and It's Killing Us. Newsweek (Dec 8, 2021)

“Whatever food company chemists 
are doing to create ultra-processed 
food; it makes people fatter and 
sicker and causes a vast proportion 
of Americans and others around the 
world harm.” 
Dr. Kevin Hall, National Institutes of Health 
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Highly processed foods can be considered addictive substances based on established 
scientific criteria

Gearhardt & DiFeliceantonio; Highly processed foods can be considered addictive substances based on established scientific criteria. Addiction. 2022. 
https://doi.org/10.1111/add.16065.

The criteria established by the US Surgeon general in 1988 used to establish tobacco 
products as addictive:
(1) cause highly controlled or compulsive use,
(2) cause psychoactive (i.e., mood-altering) effects via their effect on the brain,
(3) reinforce behavior.
(4) the ability to trigger strong urges or cravings
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Gearhardt & DiFeliceantonio; Highly processed foods can be considered addictive substances based on established scientific criteria. Addiction. 2022. 
https://doi.org/10.1111/add.16065.

UPFs parallel tobacco products, as both are:
• Legal, 
• Easily accessible, 
• Inexpensive, 
• Lack an intoxication syndrome and,

• Are a major cause of preventable death.



Gearhardt & DiFeliceantonio; Highly processed foods can be considered addictive substances based on established scientific criteria. Addiction. 2022. 
https://doi.org/10.1111/add.16065.

Ultra-processed foods (UPFs) “meet the criteria to be labeled 
as addictive substances using the standards set for tobacco 

products.”

2022
1930
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Early life dietary emulsifier exposure predisposes the offspring to obesity through gut microbiota-FXR axis 

A Murine study examining the effect of commonly used emulsifier Polysorbate 80 (P80).
Maternal P80 exposure significantly impaired intestinal development and barrier function and increased intestinal 
low-grade inflammation in offspring mice.
After consuming a high-fat diet, Maternal P80-exposed offspring showed more severe gut dysbiosis and obesity, 
accompanied by alternation in bile acid profile and up-regulation of the FXR-FGF15 axis.

“Conclusively, early-life emulsifier exposure predisposes the offspring to 
obesity through the gut microbiota-FXR axis.”



Llavero-Valero M, Escalada-San Martín J, Martínez-González MA, Basterra-Gortari FJ, de la Fuente-Arrillaga C, Bes-Rastrollo M. Ultra-processed foods and type-2 diabetes risk in the SUN project: A prospective cohort study. Clin 
Nutr. 2021 May;40(5):2817-2824. doi: 10.1016/j.clnu.2021.03.039.

Ultra-processed foods and type-2 diabetes risk in the SUN project: A prospective cohort study

Participants in the highest tertile (high consumption) of UPF 
consumption had a 53% higher risk of T2D than those in the 

lowest tertile. 



Felipe Mendes Delpino, Lílian Munhoz Figueiredo, Renata Moraes Bielemann, Bruna Gonçalves Cordeiro da Silva, Francine Silva dos Santos, Gicele Costa Mintem, Thaynã Ramos Flores, Ricardo Alexandre Arcêncio, Bruno Pereira 
Nunes, Ultra-processed food and risk of type 2 diabetes: a systematic review and meta-analysis of longitudinal studies, International Journal of Epidemiology, Volume 51, Issue 4, August 2022, Pages 1120–
1141, https://doi.org/10.1093/ije/dyab247

Ultra-processed food and risk of type 2 diabetes: a systematic review and meta-analysis of longitudinal studies

https://doi.org/10.1093/ije/dyab247
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Ultra-processed Foods and Cardiometabolic Health Outcomes: from Evidence to Practice

Prospective Framingham Offspring Study (n = 3,003): 
Each additional daily serving of ultra-processed foods was associated with a 7% increase in the risk of incident CVD 

French prospective NutriNet-Sante cohort study (n = 105,159):
Each 10% increment in the consumption of ultra-processed foods was associated with an 11–13% increased risk of CVD, 
CHD, and cerebrovascular disease 

The Italian  Moli-sani study (n= 22, 275):

Individuals consuming the most ultra-processed foods had 
a 58% increased risk of CVD mortality



Early Mortality and UPFs
Adventist Health Study-2 with over 75,000 

participants 

“Greater consumption of ultra-
processed foods was associated 
with higher all-cause mortality in 
this health-conscious Adventist 
population with many vegetarians. 
Animal-based food consumption 
(meat, dairy, eggs) was not 
associated with mortality…. These 
findings suggest that high 
consumption of ultra-processed 
foods may be an important 
indicator of mortality.”

Orlich MJ, Sabaté J, Mashchak A, Fresán U, Jaceldo-Siegl K, Miles F, Fraser GE. Ultra-processed food 
intake and animal-based food intake and mortality in the adventist health study-2. Am J Clin Nutr. 2022 
Feb 24:nqac043. doi: 10.1093/ajcn/nqac043. 



Bonaccio M, Di Castelnuovo A, Ruggiero E, Costanzo S, Grosso G, De Curtis A et al. Joint association of food nutritional profile by Nutri-Score front-of-pack label and ultra-processed food intake with mortality: Moli-sani prospective 
cohort study BMJ 2022; 378 :e070688 doi:10.1136/bmj-2022-070688

Joint association of food nutritional profile by Nutri-Score front-of-pack label and ultra-
processed food intake with mortality: Moli-sani prospective cohort study

“A significant proportion of the higher mortality risk associated with an 
elevated intake of nutrient-poor foods was explained by a high degree of food 
processing. In contrast, the relation between a high ultra-processed food intake 
and mortality was not explained by the poor [nutritional] quality of these 
foods.”



Moubarac, J.C.; Batal, M.; Martins, A.P.; Claro, R.; Levy, R.B.; Cannon, G.; Monteiro, C. Processed and ultra-processed food products: consumption trends in Canada from 1938 to 2011. Can J 
Diet Pract Res. 2014. 75:15–21.

Monteiro, C.A.; Moubarac, J.C.; Cannon, G.; Ng, S.W.; Popkin, B. Ultraprocessed products are becoming dominant in the global food system. Obes Rev. 2013. 14:21–8.

Monteiro, C.; Cannon, G.; Levy, R.; Moubarac, J-C.; Jaime, P.; Martins, A.P.; Canella, D.; Louzada, M.; Parra, D. The star shines bright. World Nutr. 2016. 7:28–38.

Costa, C.S.; Del-Ponte, B.; Assunção, M.C.F.; Santos, I.S. Consumption of ultra-processed foods and body fat during childhood and adolescence: a systematic review. Public Health Nutr. 2018. 
21:148–59.

Tavares, L.F.; Fonseca, S.C.; Garcia, Rosa M.L.; Yokoo, E.M. Relationshipbetween ultra-processed foods and metabolic syndrome in adolescents from a Brazilian family doctor program. Public 
Health Nutr. 2012. 15:82–7.

Lavigne-Robichaud, M.; Moubarac, J-C.; Lantagne-Lopez, S.; Johnson-Down, L.; Batal, M.; Laouan, Sidi E.A.; Lucas, M. Diet quality indices in relation to metabolic syndrome in an indigenous 
Cree (Eeyouch) population in northern Québec, Canada. Public Health Nutr. 2018. 21:172–80.

Louzada, M.L.; Baraldi, L.G.; Steele, E.M.; Martins, A.P.; Canella, D.S.; Moubarac, J-C.; Levy, R.B.; Cannon, G.; Afshin, A.; Imamura, F. et al. Consumption of ultra-processed foods and obesity 
in Brazilian adolescents and adults. Prev Med. 2015. 81:9–15.

Rauber, F.; Campagnolo,P.D.B.; Hoffman, D.J.; Vitolo, M.R. Consumption of ultra-processed food products and its effects on children’s lipid profiles: a longitudinal study. Nutr Metab Cardiovasc 
Dis. 2015. 25:116–22.

Mendonca, R.D.; Lopes, A.C.S.; Pimenta, A.M.; Gea, A.; Martinez-Gonzalez, M.A.; Bes-Rastrollo, M. Ultra-processed food consumption and the incidence of hypertension in a Mediterranean 
cohort: the Seguimiento Universidad de Navarra Project. Am J Hypertens. 2017. 30:358–66.

Wang, Lu; Martínez Steele, Euridice; Du, Mengxi; Pomeranz, Jennifer L.; ; O’Connor, Lauren E.; Herrick, Kirsten A.; Luo, Hanqi; Zhang, Xuehong; Mozaffarian, Dariush; Zhang, Fang Fang. 
Trends in Consumption of Ultraprocessed Foods. JAMA. 2021. 326(6):519-530. doi:10.1001/jama.2021.10238

The Rise of Ultra-Processed Foods

From: Wang, Lu; Martínez Steele, Euridice; Du, Mengxi; Pomeranz, Jennifer 
L.; ; O’Connor, Lauren E.; Herrick, Kirsten A.; Luo, Hanqi; Zhang, Xuehong; 
Mozaffarian, Dariush; Zhang, Fang Fang. Trends in Consumption of 
Ultraprocessed Foods. JAMA. 2021. 326(6):519-530. 
doi:10.1001/jama.2021.10238

From age 5 onwards, almost 70% of the U.S. diet is comprised 
of Ultra-Processed Foods (UPFs)



Culinary Medicine: 

“The multidisciplinary application of evidence-based decision 
making in the selection of ingredients and techniques used in 
preparing foodstuffs with a goal of achieving and maintaining 
health and wellness through an optimized food experience.”















The 85% Rule for Better Health:

“Keep it to 5 to stay alive!”

If more than five ingredients are in the ingredient 
list, then about 85% of the time, it is ultra-
processed!
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The 85% Rule for Better Health:
“Keep it to 5 to stay alive!” 
Roughly 85% or more of the foods found in these 6 grocery store categories are 
UPFs:

Salted meats 
Pre-prepared meals

Flavored yogurts/white cheeses
Energy and gourmet bars

Breakfast cereals
And Beyond belief and Impossible to digest, Vegetarian dishes!

Strive to make your diet at least 85% minimally 
processed.
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