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Does the Concept of ‘Ultra-Processed Foods’
Help Inform Dietary Guidelines,
Beyond Conventional Classification Systems?

* Others have asked themselves this question, including:

* Experts responsible for issuing national dietary guidelines in several countries

* Experts from national and international health associations responsible for issuing
dietary guidance to prevent specific diseases



And their answer was: yes, it does help
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Why avoidance or reduction of ultra-processed foods (UPF) is recommended?

* UPF: definlition and Ldentification
* Bvidence on UPF intake and diet quality

e Evidence on UPF Lntake ansl siseases ans on mechanlsms



Nova: the food classification based on the extent and purpose of industrial processing

Nova groups Examples

2) Processed culinary ingredients

3) Processed foods

Source: Monteiro et al Public Health Nutrition 2017 M{J\ls%
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The displacement of all other Nova food groups by UPFs is facilitated by their affordable
prices, convenience, craving-like palatability, and massive marketing

while their cheap ingredients make them incomparably profitable
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UPF dietary share:

the main metric Nova uses to assess diet quality

Total dietary intake (in kcal or g)
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A practical way to identify UPFs

Ingredients: Sugar, corn flour blend (whole
grain yellow corn flour, degerminated
yellow comn flour), wheat
oat flour, oat fiber¢soluble com fiber+—
contains 2% or less of partially
hydrogenated vegetable oil
soybean and/or cottonseed), salt, red 40,
natural flavor $Tue 2
6, annatto colors
Vitamins and Minerals: Vitamin
ascorbate and ascorbic acid), niacinamide,
reduced iron, zinc oxide, vitamin Bg
(pyridoxine hydrochloride), vitamin B>
(nboflavin), vitamin B (thiamin
hydrochloride), vitamin A paimitate, folic
acid, vitamin D, vitamin By

AT Ry Wi ==

- Food substances of exclusive or almost exclusive industrial use

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

markers | _cosmetic additives

(flavors, flavor enhancers, colors, emulsifiers, sweeteners, thickeners, and anti-
foaming, bulking, carbonating, foaming, gelling and glazing agents)

NUPENS
See: Monteiro CA et al. Ultra-processed foods: what they are and how to identify them. Public Health Nutr. 2019 22(5):936-941 UsSP



Nova in cell
phone apps

Steel cut oats - Quaker - 709 g

Barcode: 0055577102114 (EAN / EAN-13) 055577102114 (UPC / UPC-A) |

This product page is not complete. You can help to complete it by editing it and adding more data from the
taking more photos using the app for Android or iPhone/iPad. Thank you!

Nutri- NUTRI-SCORE NOVA 1 NOVA

Score A GE m Unprocessed or n
Very good minimally processed ‘
nutritional quality foods

2,369,824 products
in the data base

OPEN FOOD FACT

the free food products database

Froot loops - Kellogg's - 410 g

Barcode: 7501008023518 (EAN / EAN-13)

This product page is not complete. You can help to complete it by editing it and adding more data from the phot
taking more photos using the app for Android or iPhone/iPad. Thank you!

Nutri- NUTRI-SCORE NOVA 4 NOVA

Score E ﬁ Ee Ultra processed foods n
Bad “.

nutritional quality
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Dietary share of UPFs in nationally-representative samples of 13 countries

% of total

energy intake
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Dietary share of UPFs among US children and adults
NHANES cycles from 2001 to 2018
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Annual retail sales of ultra-processed food products from 2006 to 2019
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| Frozen processed potatoes
Instant noodles

Ready meals

Sweet biscuits, snack bars & fruit snacks
Confectionery & sweet spreads
Ice cream & frozen desserts
Breakfast cereals
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Dairy products & alternatives
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Sauces, dressings & condiments
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Annual retail sales of ultra-processed drink products from 2006 to 2019
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Why avoidance or reduction of ultra-processed foods (UPF) is recommended?

* Bvidence on UPF intake and diet quality



1,044 papers in PubMed with the term ‘ultra-processed’
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y 2021, 13, 3390. https://doi.org/10.3390/nu13103390 o
\Ng 71utrients MbPY

Review
Ultra-Processed Foods and Nutritional Dietary Profile:
A Meta-Analysis of Nationally Representative Samples

Daniela Martini "1, Justyna Godos ?**(), Marialaura Bonaccio (”, Paola Vitaglione ** and Giuseppe Grosso 2

1 Department of Food, Environmental, and Nutritional Sciences, Universita degli Studi di Milano, 20133 Milan,

Italy; daniela.martini@unimi.it

Meta-analysis of data from national dietary surveys in 13 countries:
Australia, Brazil, Canada, Chile, Colombia, France, Italy, Korea,
Mexico, Portugal, Taiwan, the UK and the USA



MORE UPF IN THE DIET LEADS TO HIGHER ENERGY INTAKE, MORE SATURATED FAT,
AND FREE SUGARS AND LESS FIBER, PROTEIN, AND POTASSIUM
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Diet content of free sugar and fiber according to the UPF dietary share
as predicted by the meta-analysis of 13 national dietary surveys
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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?

Methods: Data were derived from the National Health and Nutrition Examination Survey
(2015-2018), including 9,758 adults (aged =220 years) and 5,280 children (aged 2-19 years)
with 24-hour dietary recalls (=1), with analysis performed in 2020. Ultraprocessed foods were
identified using the NOVA classification, with intake (% energy) assessed in quintiles. Diet
quality was assessed using the validated American Heart Association 2020 continuous
primary and secondary diet scores and Healthy Eating Index 2015.

Conclusions: Higher ultraprocessed food consumption is associated with substantially lower
diet quality among children and adults.



Predicted Healthy Eating Index-2015 (95% ClI)* across quintiles of UPF

US child population, NHANES 2015-2018

HEI-2015 Liu et al 2022
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Quintiles of UPF (% of total energy intake))

*Data were weighted to be nationally representative, and adjusted for age, sex, race/ethnicity, and education



Predicted Healthy Eating Index-2015 (95% ClI)* across quintiles of UPF

US adult population, NHANES 2015-2018

HEI-2015 Liu et al 2022
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*Data were weighted to be nationally representative, and adjusted for age, sex, race/ethnicity, and education.
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Why avoidance or reduction of ultra-processed foods (UPF) is recommended?

* Evidence o UPF Lntake and odiseases



‘More than 30 cohort studies™, adjusted for a broad range of potential confounders, have
shown prospective dose-response associations between increased UPF intake and:
obesity, visceral adiposity, increased adiposity from childhood to early adulthood,
type 2 diabetes, hypertension, dyslipidemias, hyperuricemia, coronary heart disease,
cerebrovascular disease, breast cancer, non-alcoholic liver disease, Crohn’s disease,

chronic kidney disease, depression, and all-cause mortality.’

Source: Dicken and Batterham 2022



‘More than 30 cohort studies™, adjusted for a broad range of potential confounders, have
shown prospective dose-response associations between increased UPF intake and:
obesity, visceral adiposity, increased adiposity from childhood to early adulthood,
type 2 diabetes, hypertension, dyslipidemias, hyperuricemia, coronary heart disease,
cerebrovascular disease, breast cancer, non-alcoholic liver disease, Crohn’s disease,

chronic kidney disease, depression, and all-cause mortality.’

*Cohorts included Harvard, Framingham, ARIC, Nhanes follow-up, EPIC, PURE, Predimed, UK Biobank, UK ALSPAC,
NutriNet Santé, SUN Navarra, ENRICA Spain, Moli-sani ltaly, Lifelines Netherlands, ELSA Brazil, CHNS China ...

*Journals included AJCN, JAMA, PLoS MED, BMJ, BMC Med, BMC Psyquiatry J Am Coll Cardiol, Am J Hypert, AmJ
Gastroenterol, Clin Gastroenterol Hepatol, Clinical Nutrition, JN, EJCN, IntJ Epi ...

Source: Dicken and Batterham 2022



Three meta-analyses of high-quality cohort studies show significant pooled risk ratios for obesity,
type 2 diabetes, depression, cardio and cerebrovascular disease, and all-cause mortality

British Journal of Nutrition, page 1 of 11 oi:10.1017/50007114520002688

© The Author(s), 2020. Published by Cambridge University Press on behalf of The Nutrition Society

Consumption of ultra-processed foods and health status: a systematic review
and meta-analysis

Tacoviello** and F. Sofi"?

G. Pagliai?, M. Dinu'%*, M. P. Madarena', M. Bonaccio®,
' Department of Experimental and Clinical Medicine, University of Florence, 50134 Florence, Italy

Unit of Clinical Nutrition, Careggi University Hospital, 50134 Florence, ltaly

SDepartment of Epid IRCCS Neuromed, Pozzilli, 86077 Isernia, ltaly

*Department of Medicine and Surgery, Research Center in Epidemiology and Preventive Medicine (EPIMED), University of
Insubria, 21100 Varese, ltaly

gy and Preven

(Submitted 27 March 2020 - Final revision received 30 June 2020 - Accepted 9 July 2020)

Abstract
c
O | Increasing evidence suggests that high consumption of ultra-processed foods (UPF) is associated with an increase in non-communicable dis-
"5 | cases, overweightand obesity. The present study systematically reviewed all observational studies that investigated the association between UPE

Ultra-processed foods and health
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Ultra-Processed Food Consumption and Adult Mortality Risk:
A Systematic Review and Dose-Response Meta-Analysis of
207,291 Participants

Wanich Suksatan 10, Sajjad Moradi 2.3.* Fatemeh Naeini *, Reza Bagheri 5(5, Hamed Mohammadi 4,
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Ultra-Processed Food Consumption and Adult Diabetes Risk:
A Systematic Review and Dose-Response Meta-Analysis
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Author Year Country HR (95% CI) Weight (%)
Blanco-Rojoetal. 2019 Spain —;—l— 1.44(1.01,2.07) 3.89
Rico-Campéetal. 2019 Spain : 1.62(1.13,2.33) 383
Kimetal. 2019 USA + 1.30(1.08,1.57) 12.60
Bonaccioet al. 2021 Ttaly —rl-— 1.26(1.09, 1.46) 18.70
Schnabel et al. 2021 France + 1.14(1.04, 1.27) 3L.36
Romero-Ferreiroetal. 2021 Spain + 1.15(1.03,1.27) 29.62
Overall (I-squared = 21.9%, p=0.269) Q 1.21(1.13,1.30) 100.00
NOTE: Weights are from random effects analysis

T
0.429 1

2
o

check for Cancer Research Center, Shahid Beheshti University of Medical Sciences, Tehran 14167-53955, Iran;
8
%
Author Year RR(95%CI)  Weight
Srour et al 2019 —— 1s510129,265 1814
Duan et al 2020 —— 255000250 2614
Levy et al 2020 —— 144(1.04,222) 1740

_._
_._._

<>

Llavero-Valero etal. 2021 165(1.14,238) 1782

Nardoeci et al 2021 1.37(1.01,1.85) 2049

Overall (I-squared = 69.8%, p=0.010) 1.74(1.36,2.22)  100.00

NOTE: Weights are from random effects analysis




Review

Ultra-Processed Food Consumption and Adult Mortality Risk:
A Systematic Review and Dose—Response Meta-Analysis of
207,291 Participants

Wanich Suksatan !

, Sajjad Moradi 2,3, Fatemeh Naeini 4, Reza Bagheri 502, Hamed Mohammadi ¢,

Sepide Talebi 4, Sanaz Mehrabani ®, Mohammad ali Hojjati Kermani 7 and Katsuhiko Suzuki %*

Nuttrients 2022, 14, 174
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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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Why avoidance or reduction of ultra-processed foods (UPF) is recommended

* Evidence on mechanisms linking UPF lntake to disease



Unbalanced diet nutrient profiles and displacement of whole foods are well-documented
mechanisms for the association between UPF consumption and disease

Increased
ultra-processed
food consumption

Displacement
Unbalanced
DIET [ nutrients of whole
foods
METABOLISM Energy Endocrine
overload disorders

Increased disease
and death risk
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Unbalanced diet nutrient profiles and displacement of whole foods are well-documented
mechanisms for the association between UPF consumption and numerous chronic diseases

Increased
ultra-processed
food consumption

L

_ If the association between UPF intake and
D'Soﬂlsvcheolem disease disappear with the adjustment for
foods dietary content of critical nutrients and healthy foods
this means that they are the only mediators

Unbalanced
DIET nutrients

Endocrine
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Abstract: Prospective cohort studies show that higher intakes of ultra-processed food (UPF) increase
the risk of obesity and obesity-related outcomes, including cardiovascular disease, cancer and
type 2 diabetes. Whether ultra-processing itself is detrimental, or whether UPFs just have a lower
nutritional quality, is debated. Higher UPF intakes are inversely associated with fruit, vegetables,
legumes and seafood consumption. Therefore, the association between UPFs and poor health could
simply be from excess nutrient intake or from a less healthful dietary pattern. If so, adjustment for
dietary quality or pattern should explain or greatly reduce the size of the significant associations
between UPFs and health-related outcomes. Here, we provide an overview of the literature and
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37 cohort studies that have adjusted the association between UPF intake and
health outcomes for the dietary content of critical nutrients and healthy foods

Nutrients 2022, 14, 23

Nutrients 2022, 14, 23

Author, Year

Cohort

Schnabel 2019 [102]

Nutri-Net Santé

Rico-Campa 2019 [103]

SUN

Kim 2019 [104]

NHANES III

Bonaccio 2021 [105]

Moli-sani

Beslay 2020 [106]

Nutri-Net Santé

Author, Year

Cohort

Rohatgi 2017 [113]

Women's Heall
Center and Obste
& Gynecology Cl

Leone 2021 [114]

Chang 2021 [115]

ALSPAC

Mendonca 2016 [107]

SUN

Costa 2021 [116]

Pelotas-Brazil 2(
Birth Cohort

Li 2021 [108]

CHNS

Koniecnzna 2021 [109]

PREDIMED-Plus

Sandoval-Insausti
2020 [110]

Seniors-ENRICA-1

Cordova 2021 [111]

EPIC

Canhada 2020 [112]

ELSA-Brazil

Srour 2019 [117]

Nutri-Net Sani

Juul 2021 [118]

Framingham
Offspring Cohc

Zhong 2021 [119]

Prostate, Lung
Colorectal, anc
Owarian Cance
Screening Tria

Nutrients 2022, 14, 23

Author, Year

Cohort

Monge 2021 [121]

Mexican Teachers’
Cohort

Nutrients 2022, 14, 23

Author, Year

Cohort

Mendonca 2017 [122

SUN

Leffa 2020 [135]

Impact of the “Ten
Steps for Healthy
Feeding of Childrer
Younger Than Two
Years” in Health
Centers

Llavero-Valero 2021
[123]

SUN

Srour 2020 [124]

Nutri-Net Santé

Zhang 2021 [125]

TCLSIH

Fiolet 2018 [126]

Nutri-Net Santé

Donat-Vargas 2021 [136]

ENRICA

Vasseur 2021 [127

Nutri-Net Santé

Narula 2021 [128]

PURE

Borge 2021 [137

Norwegian Mother,
Father and Child
Cohort Study

Schnabel 2018 [129]

Nutri-Net Santé

Lo 2021 [130]

NHS, NHS II, HPFS

Scaranni 2021 [120]

ELSA-Brasil

Adjibade 2019 [131]

Nutri-Net Sante

Goémez-Donoso 2020
[132]

SUN

Rey-Garcia 2021 [133]

Seniors-ENRICA-1

Zhang 2021 [134]

TCLSIH

Zhang 2021 [138]

TCLSIH
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‘Consistent across many studies, adjustment for fat, sugar and sodium
intake, or adjustment for adherence to a range of healthy or unhealthy
dietary patterns has a minimal impact on the adverse associations
between UPF intake and a diverse range of health-related outcomes.

These findings strongly point towards aspects of ultra-processing as being
important factors that impact health, and question the ability to conclude

that the adverse outcomes from UPFs can be solely attributed to their
nutritional quality’.



Cell Metabolism

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

Graphical Abstract
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In line with Dicken & Batterham
review of 37 cohort studies
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‘The ultra-processed diet caused
increased ad libitum energy intake
and weight gain despite being
matched to the unprocessed diet
for presented calories, sugar, fiber,
and macronutrients.’



Potential mechanisms for UPF health effects other than the deterioration
of dietary nutrient profiles and displacement of healthy foods

1)  Reduced phytochemicals (Martinez-Steele & Monteiro 2018)

2) Phthalates/Bisphenol A released from packaging materials (Martinez-Steele et al. 2020)
3)  Acrylamid and other neoformed substances (Morales et al 2020)

4)  Quasi-addictive properties (Gearhardt 2021)

5) Potentially harmful additives (Debras et al 2022)

6) Increased energy intake rate (Forde et al 2020)

7)  Increased glycemic response (Fardet 2016)

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

9)  Reduced thermic effect (Dioneda et al 2020)

10) Pro-inflammatory gut microbiota (Zinocker & Lindseth 2018)
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It is very likely that different combinations of mechanisms link UPF to different diseases
(fascinating area for research)
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But do we need to know the exact combination of mechanisms
that link ultra-processed food to each disease before
recommending for people to reduce or avoid its consumption?
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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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and premature mortality
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New questions address ultra-processed foods and food-based
strategies that can be used by individuals and families to put the
Dietary Guidelines into action and help prevent or manage
overweight and obesity.
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Universities and research centers where UPF studies were undertaken

e US: Harvard, NYU, Tufts, UNC, Columbia,
John’s Hopkins, CDC, NHI ...

* Canada: Montreal, Toronto, PHA/Ottawa ...

* UK: Imperial College, Cambridge,
Manchester, City University ...

 Australia: Melbourne, Deakin, Sydney ...

* Netherlands: VU Amsterdam, Wageningen,
Utrecht ...

* France: Sorbonne Paris Nord ...

 Spain: Navarra, NIH Carlos Ill/Madrid,
UAM/Madrid ...

* Italy: Florence, IRCCS/Pozzili, Mediterranea
Cardiocentro/Napoli, Insubria/Varese

e Sweden: Karolinska

Norway: Oslo NUC, OsloMet, NIPH Oslo ...
Portugal: Porto, Tras-os-Montes e Alto Douro
Japan: Kagawa/Saitama ...

China: Wuhan, Qingdao, Chongging ...
Taiwan: School of Public Health/Taipei
Korea: Seoul National University ...

Brazil: USP, UFMG, UFPEL, UFRGS ...
Mexico: NIH/Cuernavaca, UAM/Mexico ...
Chile: INTA ...

Colombia: Antioquia, Javeriana ...
Argentine: CESNI, FIC/Buenos Aires ...

Uruguay: Universidad de la Republica ...
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