Ultra-Processed Food, Culinary Medicine
& An Ordinary Meal
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raw and

unprocessed foods like raw milk

NOVA Group 1




NOVA Group 2: mimimally processed
foods like butter




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

OVA Group 3: Hand-crafted sandwich, no UPFSI



— ‘ NOVA Group 4: ultra-processed
. foods (UPFs)

g

oup 4: Commercial sandwich & condiments






NOVA Group 4 Foods: Ultra-Processed Foods

Defining Characteristics:
* Natural food matrix substantially degraded or
destroyed
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NOVA Group 4 Foods: Ultra-Processed Foods

Defining Characteristics:

* Natural food matrix substantially degraded or destroyed

* Added compounds not found 1n Nature (Markers of Ultra-Processing or
MUPs)

* Excessive added amounts of sugars, fats, and salt; “Bliss

o 29
Point NUTRITION FACTS

Serving Size 7.6 oz

Calories 550

Total Fat 29g

Saturated Fat 10g
Trans Fat 1.5g

Total Carbohydrated6g
Dietary Fiber 3g
Sugars 9g

Potassium 0mg

Based on 2,000 calorie diet



NOVA Group 4 Foods: Ultra-Processed Foods

Defining Characteristics:

* Natural food matrix substantially degraded or destroyed

* Added compounds not found 1n 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 1s not natural as 1t 1s synthesized by
alkalinization and etherification of the raw material cellulose

where R = H or CH,COONa
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CMC 1ngestion leads to gut bacteria changes
assoclated with inflammation, IBS & Crohn’s

CMC consumption induces strong
alterations in fecal microbiota

Control

Emulsifier-
free diet

J_— CMC consumption induces strong
depletion of fecal metabolome

0::- .‘“ ®

Healthy
individuals

Emulsifier-free
diet + CMC

Impact of CMC consumption

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

Gastroenterolog

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.



crobiome and Markers of Ultra-Processing
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Naimi et al. Microbiome (2021) 9:66 https://doi.org/10.1186/s40168-020-00996-6



UPFs & Chronic Disease

f ultra-processed foods and risk of developing chronic
d 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 1ssues, Cognitive Function
Autoimmune diseases, Arthritis,

Early Mortality



Public Health Nutrition: 16(12), 2240-2248 doi:10.1017/51368980012005009 _

Public Health Nutrition: 21(1), 5-17 doi:10.1017/51368980017000234
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Consumption of ultra-processed foods and likely impact on
life S .
Food human health. Evidence from Canada

Commentary

The UN Decade of Nutrition, the NOVA food classification and
the trouble with ultra-processing
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Democracy Dies in Darkness

Business

The total health and climate consequences of the American food
system cost three times as much as the food itself

A new report provides a roadmap to creating a post-pandemic food system with greater fairness, fewer adverse climate impacts and better health outcomes.

Ultra-processed foods include frozen pizza, microwave meals, packaged snacks and desserts

¢y Listen to article 4min

AMA Internal Medicine | Original Investigation Open Access Research
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A farmer uses a shovel to move corn inside a semi trailer during a harvest in Buda, lllinois in 2019. (Daniel Acker/Bloomberg) Journal {)fHE(l][/I PO]I'(‘)‘
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UPFs: Detrimental Effects Beyond Composition Effect & Nutrients

Ultra-processed Diet Unprocessed Diet

- -

Diets were presented in random order and matched for
provided calories, sugar, fat, fiber, and macronutrients
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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—
T8

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, AN. PLoS One. 2015. 10: €¢0117959.

Piore, A. Americans Are Addicted to 'Ultra-Processed' Foods, and It's Killing Us. Newsweek (Dec 8, 2021)



UPFs: Detrimental Effects Beyond Composition & Nutrients

“Whatever food company chemists
are doing to create ultra-processed
food; 1t 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

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)
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1a established by the US Surgeon general 1n 1988 used to establish tobacco
as addictive:

se highly controlled or compulsive use,

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

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 (1.e., mood-altering) effects via their effect on the brain,
(3) reinforce behavior.

(4) the ability to trigger strong urges or cravings

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.

L,

Gearhardt & DiFeliceantonio; Highly processed foods can be considered addictive substances based on established scientific criteria. Addiction. 2022.
https://doi.org/10.1111/add.16065.
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UPFs parallel tobacco products, as both are:

accessible,
ensive,
an intoxication syndrome and,

¢ 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

I RUTETEA] products.” ...

foodservice
When tempted fo over-indulge

"Reach for a Lucky instead”

~ GREAF

—

STUDENTS WITH NACHOS.

Lucky Strike{ the finest Cigarctte you ever
smoked, made of the finest tobacco—The
Crcam of the Crop—"IT'S TOASTED."
Lucky Strike has an extra, secret heat
ing process. Everyone knows that heat puri-
fies and so 20,679 physicians say that
Luckies arc less irritating to your throat.

“It’s toasted” oy A

N['TWT 1 1 OZ. |1’5”:
Your Throat Protection —against irritation —against cough. 2 O 2 2
* We do not say smoking Luckios reduces flesh, We do say when tempted to over-indulge, " Reach for a bucky instead.”

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



Early life dietary emulsifier exposure predisposes the offspring to obesity through gut microbiota-FXR axis
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MCgroup = Controldiet = 012345678 9101112

A Murine study examining the effect of commonly used emulsifier Polysorbate
80 (P&0).

Tang et.al. Early life dietary emulsifier exposure predisposes the offspring to obesity through gut
microbiota-FXR axis. Food Research International .
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Maternal P80 exposure significantly impaired intestinal development and
barrier function and increased intestinal low-grade inflammation 1n offspring
mice.

Tang et.al. Early life dietary emulsifier exposure predisposes the offspring to obesity through gut
microbiota-FXR axis. Food Research International .



Early life dietary emulsifier exposure predisposes the offspring to obesity through gut microbiota-FXR axis
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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-FGF135 axis.

Tang et.al. Early life dietary emulsifier exposure predisposes the offspring to obesity through gut
microbiota-FXR axis. Food Research International .
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“Conclusively, early-life emulsifier exposure predisposes the offspring to
obesity through the gut microbiota-FXR axis.”

Tang et.al. Early life dietary emulsifier exposure predisposes the offspring to obesity through gut
microbiota-FXR axis. Food Research International .



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

M. Llavero-Valero, J. Escalada-San Martin, M.A. Martinez-Gonzalez et al. Clinical Nutrition 40 (2021) 2817—2824

UPF consumption and T2D

Nelson-Aalen curve

0
Y
'._
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35
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10
Follow-up (years)

Number at risk

UPF_1 6674 6610 6291 6184 5754 5621 5163 2037 4483 4221
UPF_2 6683 6617 6274 6111 o627 5489 5028 4908 4404 4137
UPF_3 6890 6866 6795 6368 6206 5695 5540 5090 4954 4391 4090

Participants in the highest tertile (high consumption) of UPF

consumption had a 53% higher risk of T2D than those 1n the
lowest tertile.

Llavero-Valero M, Escalada-San Martin J, Martinez-Gonzalez 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.cInu.2021.03.039.




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

Study Risk Ratio RR 95%-Cl Weight
High intake |

Schulze ef al., 2003  ———i— 186 (1.35-257) 4.1%
Song et al., 2004 ; 1.19 (1.00-142) 7.5%
Montonen ef a/., 2005 : 1.22 (0.89-168) 4.1%
Villegas ef a/., 2006 ; 1.18 (1.00-1.39) 7.9%
McNaughton et a/., 2008 ; 151 (1.10-2.08) 4.1%
Mannisto efa/., 2010 ; 1.37 (1.10-1.70) ©6.3%
Steinbrecher et al., 2011 § 1.51 (1.40-1.63) 10.6%
Fretts et a/., 2012 : 1.31 (0.83-207) 24%
Lajous etal., 2012 —i— 130 (1.07-158) 68%
van Woudenbergh, 2012 —r T3 18-258) I0%
Bauerefal., 2013 —— = 1.56 (1.20-2.02) 5.2%
Bendinelli eta/,, 2013 — 1.16 (1.03-1.30) 9.5%
Ericson etal., 2013 : 1.12 (0.95-1.32) 7.9%
Kurotani, 2013 1.11 (0.92-133) 7.3%

sonetal., 2019 1.07 (085-135) 59%
Levy etal., 2021 TR 144 (1.03-201) 39%

Llavero-Valero et al., 2021 e . . [ 153 (1.06-221) 34%

Random-effects model A‘_’ 1.31 (1.21 -1.42) 100.0%
L2y
Heterogenetty: /! =60%, p < 0.01 '

1

0.5 2

Felipe Mendes Delpino, Lilian Munhoz Figueiredo, Renata Moraes Bielemann, Bruna Gongalves Cordeiro da Silva, Francine Silva dos Santos, Gicele Costa Mintem, Thaynd Ramos Flores, Ricardo Alexandre Arcéncio, 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



https://doi.org/10.1093/ije/dyab247

Foods and Cardiometabolic Health Outcomes: from Evidence to Practice

ramingham Offspring Study (n = 3,003):

ch additional daily serving of ultra-processed foods was
soclated with a 7% 1ncrease 1n the risk of incident CVD
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] Foods and Cardiometabolic Health Outcomes: from Evidence to Practice

ningham Offspring Study (n = 3,003):

1onal daily serving of ultra-processed foods was associated with a 7% increase in the risk of incident CVD

pective NutriNet-Sante cohort study (n = 105,159):

10% 1ncrement 1n the consumption of ultra-processed foods was associated with an 11-13% increased risk of CVD,
), and cerebrovascular disease

Moli-sani1 study (n= 22, 275):
dividuals consuming the most ultra-processed foods had
38% 1ncreased risk of CVD mortality

uul F, Deierlein AL, Vaidean G, Quatromoni PA, Parekh N. Ultra-processed Foods and Cardiometabolic Health Outcomes: from Evidence to Practice. Curr Atheroscler Rep. 2022 Nov;24(11):849-860. doi: 10.1007/s11883-022
00000000



Early Mortality and UPFs

Adventist Health Study-2 with over 75,000
participants

Litva-Processed Con - 1,14 (1,08, 1.21) “Greater consumption of ultra-

e 1.14(1,07,1.21) processed toods was associated
Ulira-Processed Q5 R S 1.14 L_j_.l:!lE.' ]_L":I.':|

40.5% - 56 B 1.15 (1.06,1.24) with higher all-cause mortality 1n

1.09(1.01,1.17) : : :
T this health-conscious Adventist

1.08 (1.00,1.16) population with many vegetarians.
1.09(1.01,1.17) . -
1.03 (0.96.1.10) Animal-based food consumption

1.03 (0.96,1.11) .
Anemal-based Cont 1.03 E‘g_gﬂr 1.10) (meat.9 daer’ .ngS) Was. nOt
2 1,01 (0.95,1.07) associated with mortahty. ... These
animal-hased (5 105048 1.12 . .
] findings suggest that high

e 1.01 (0.94,1.09)
b rical-hased O ! N .
Animalbased 0 . 0.98 (0.92,1.05) consumption of ultra-processed
Ser e 0,895 (0.88,1.02) .
Animal-based Q3 (.99 f{jﬂ':;r]_m:i.? fOOdS may be aIl lmp()rtant
R 0.96 (0.89,1.03) ndi 1tv”’
Animal-based Q2 0,98 {0.92 1. 05) indicator of mortality.
2 At - 7.3% 0.96 (0.89,1.03)
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Processed Intake ==- Animal Intake — Combined

Orlich MJ, Sabaté J, Mashchak A, Fresan 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.



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.”



The Rise of Ultra-Processed Foods

From age 5 onwards, almost 70% of the U.S. diet 1s comprised
of Ultra-Processed Foods (UPFs)

Age group
75

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
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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 tor Better Health:

“Keep it to 5 to stay alive!”

If more than five ingredients are in the ingredient
l1ist, then about 85% of the time, 1t 1s ultra-
processed!
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The 85% Rule tor Better Health:

Roughly 85% or more of the foods found 1n these 6
grocery store categories are UPFs:

And Beyond belief and Impossible to digest
Vegetarian dishes! MLRR 2

in your favorite recipes!
Make the Impossible Burger at home:

Pre-heat pan to MEDIUM-HIGH, or grill to HIGH heat.
Cook a 1/4 |b, patty 5-6 min, flip halfway through.
Cook to taste. Fully cooked when interior is 160°F.

For more recipes & tips visit ImpossibleFoods.com/recipes

Nutrition Amount/serving «DV Amount/serving «DV
e, ST e i M nacien

Facts Total Fat 149 18% Total Carb. 9 3%
Saturated Fat8g 40% DietaryFiber3g 1%
Trans Fat 0g Total Sugars <1g

3 servings

e e & T
per containe Cholesterol Omg 0%  Incl.<1g Added Sugars 1%

Serving Sizé g5y 379m0 6% Protein 19 3%

107 (1131) e e e
_(_g)- Vitamin D Omcg 0% *Calcium 170mg 15% #lron 4.2mg 25%

Calories Potassium 610mg 15% e Thiamin 2350% ¢ Riboflavin 15%
per serving 240 Niacin50% ¢ VitaminB620% Folate 30%
30% « Phosphorus 15% ¢ Zinc 50% | ™ ¢

R SOLBAPEMNBMCENTRATE, COCONUT (1L, SUNFLOWER OIL NATURAL FLAVORS, 2% OR
PO T LCELLULOSEYEAST EXTRACT, CULTURED DEXTROSE. FO0D STARCH MODIFED. SOY @
LEGHEMOGLOBIN, SALT, SOY PROSWesSP £, MIXED TOCOPHEROLS (VITAMIN £), ZNC GLUCONATE. THIAMINE %
HYOROCHLORIDE (VITAMIN B1). SODIUM ASCORBATE (VITAMIN C), NIACIN, PYRIDOXINE HYDROCHLORIDE 388
(VITAMIN BS), RIBOFLAVIN (VITAMIN B2), VITANIN 812 M?
CONTAINS: SOY  GLUTEM FREE {
Masulacturd by:Inpessle Fouds . 400 Sognew O Redwond ity CA 4063 Helo@passibeFods.com i PAREVE
KEEP REFRIGERATED. F PURCHASED FROZEN, THAW W REFRGERATOR AND USE SEALED WITHIN 10045,  20-00041R3

)




The 859% Rule for Better Health:
tay alive!”
or more of the foods found 1n these 6 grocery store categories are

Salted meats
Pre-prepared meals
Flavored yogurts/white cheeses
Energy and gourmet bars
Breakfast cereals
And Beyond belief and Impossible to digest, Vegetarian dishes!

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