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WHAT CHALLENGES DO OUR FOOD SYSTEMS FACE?

TRIPLE BURDEN OF MALNUTRITION
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WHAT CHALLENGES DO OUR FOOD SYSTEMS FACE?

Global Health
Health

Health

Planetary health recognizes the health of the planet as a system. ERIC MARTY



WHAT CHALLENGES DO OUR FOOD SYSTEMS FACE?
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How does food impact the environment?

Global greenhouse gas emissions from food production O;;]f[‘g‘;‘gg'd
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How does food impact the environment?
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Adapted from Webb et al. "The urgency of food system transformation is now irrefutable." Nature Food 1.10 (2020): 584-585.




e Sustainable Diets....

What is a healthy and sustainable diet?
What needs to change?




DDDDDD UCD Institute of
@ Food and Health

Diet-related
. Life Cycle
environmental Assessment
impact b,
.
e Beef, lamb * Starches
e Shellfish * Vegetables
* Dairy products * Fruits
e Other meats * Beans, peas, lentils

Colombo PE et al. Am J Clin Nutr. 2021;114(2):530-9
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Health & Sustainable
Nutrition Diets Environment

* culturally
acceptable,
accessible

Economy

Willett, W., Rockstrom, J., Loken, B., Springmann, M., Lang, T., Vermeulen, S., Garnett, T., Tilman, D., . ) - |
DeClerck, F., Wood, A. and Jonell, M., 2019. Food in the Anthropocene: the EAT—Lancet Commission on FAO, 2010, Sustainable Diets and Biodiversity.
healthy diets from sustainable food systems. The lancet, 393(10170), pp.447-492.
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Country/Organization

Food Group BDA Denmark Germany Sweden Qatar Canada Brazil Netherlands

Whole grains Choose whole grains  Opt for whole grains ~ Pick wholemeal Choose whole grain Consume regularly Opt for whole 4-5 servings daily

Tubers/starchy vegetables Re |ar and
u Plenty and lif
g Increase 3 servings a day Eat 'lots' 3-5 servings/day "Plenty"/half of plate  Consume regularly enty and seasonatl

abundant possible (250 g)

>2 servings and
Fruit increase 2 servings a da Eat 'lots' 2-4 servings/da "Plenty" /half of plate  Consume regularl
& ¥ gs/day v/ P & Y seasonal if possible

Daily of skimmed/low Low-fat 2 dairy servings and 40
fat g cheese

Vegetables (all)

Dairy Moderate Moderate Pick low fat Daily Choose low-fat

Animal protein Reduce Eat less 300-600 g/week
Red meat Small 70 g/day <500 g/week 2

Processed meat Small Avoid Avoid / Do not consume regularly / Reduce

Pork Small

Poultry Moderate Choose skinless or lean

Eggs Moderate

From sustainable
Fish Moderate sources Choose more 1-2x per week 2-3x per week 2x per week Eat sustainably

Choose more often Choose unprocessed,  Includes vegetarian
%egular and abundant / Increase / Choose than animal sources  plant proteins alternatives
Legumes Eat daily Increase

Nuts more 25g unsalted/day
Pick healthier/

unsaturated

Saturated <10% energy intake
Added sugar i Eat less i Avoid Reduce and avoid <10% energy intake Limit Reduce
High salt/fat foods i Eat less i Avoid Reduce and avoid Avoid eating regularly Limit Reduce

Plant protein

Fat Choose vegetable oils <40 g per day

Davies, KP, Gibney, ER, O'Sullivan, AM. Moving towards more sustainable diets: Is there potential for

a personalised approach in practice? / Hum Nutr Diet. 2023; 1-12. https://doi.org/10.1111/jhn.13218



https://doi.org/10.1111/jhn.13218

The FOOd Pyramid For adults, teenagers and children aged five and over

Not needed for
good health.
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To eliminate all
nutrient deficiencies

. . Most people consume snacks high in fat, sugar and salt and sugar sweetened
Foods and drinks hlgh | | drinks up to 6 times a day (Healthy Ireland Survey 2016). There are no

in fat Sugar and Salt recommended servings for Top Shelf foods and drinks becau
4

Use as little as possible. Choose mono or polyunsaturated reduced-fat or light
X “ H 4 3 g K spreads. Choose rapeseed, olive, canola, sunflower or corn oils. Limit mayonnaise,
Fats, sprea ds and oi l E 7 i g . coleslaw and salad dressings as they also contain oil. Always cook with as little
$ B & 3 » fat or oll as possible - grilling, oven-baking, steaming, beiling or stir-frying.

Choose lean meat, poultry (without skin) and fish. Eat oily fish up
to twice a week, Choose eggs, beans and nuts. Limit processed salty
meats such as sausages, bacon and ham

Choose reduced-fat or low-fat varieties.
. Choose low-fat milk and yogurt more often
M||k' yogurt and (heese =12 3 than cheese. Enjoy cheese in small amounts,
= Women who are pregnant or breastfeeding
® need 3 servings a day.

" Wholemeal and wholegrain cereals are

Wholemeal cereals : : o . best. Enjoy at each meal. The number
< X7 TN } of servings depends on age, size, if you

and breads, potatoes, E \ are a man or a woman and on activity

) levels. Watch your serving size and
pa sta and rice use the Daily Servings Guide below.*

b ' es Base your meals on these and enjoy a
3 s p S variety of colours. More is better. Limit
sal Jd and fruit 2 ) i R 1Y /  fruit juice to unsweetened, once a day.

To optimize nutrient Food must be

UCD Institute of
Food and Health

intake to minimize NCD Available * Affordable* Acceptable



The FOOd Pyramid For adults, teenagers and children aged five and over

Not needed for
good health.

=
)
©
=
&
=
o
2
@
'
S
"~
>
2,
3
&
£
3
<
&
=
2
=

To eliminate all
nutrient deficiencies
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Choose lean meat, poultry (without skin) and fish. Eat oily fish up
to twice a week, Choose eggs, beans and nuts. Limit processed salty
meats such as sausages, bacon and ham

Choose reduced-fat or low-fat varieties.
. Choose low-fat milk and yogurt more often
M||k' yogurt and (heese =12 3 than cheese. Enjoy cheese in small amounts,
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® need 3 servings a day.
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pa sta and rice use the Daily Servings Guide below.*

b ' es Base your meals on these and enjoy a
3 s p S variety of colours. More is better. Limit
sal Jd and fruit 2 ) i R 1Y /  fruit juice to unsweetened, once a day.

To optimize nutrient Food must be
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intake to minimize NCD Available * Affordable* Acceptable



Table 1. Summary of micronutrient constraints identified as limiting (included in the optimized diet at the level defined in the
constraint) in diet optimization studies.

Minerals Vitamins
Study Ca D

Kesse-Guyot et al. [56] -
Kesse-Guyot et al. [59]

Salome et al. [60]

Fouillet et al. [61]

Dussiot et al. [62]

Vieux et al. [63]

Dussiot et al. [64]

Sobhani et al. [71]

Eustachio Colombo et al. [53]

Nordman et al. [54]

Ferrari et al. [55]

Verly-Jr et al. [72]

Tompa et al. [58] v
Total (12) 10 9 6 2

Key: ¥/, limiting micronutrient; -, non-limiting micronutrient included as a constraint.

'Bioavaiable intakes.

The iron constraint assumed high iron losses through menstruation for females under 50years, and the zinc constraint was reported to be appropriate
for the levels of phytate.

3Intake based on increased DRV for iron for plant-based diets.

Abbreviations: Ca, calcium; Fe, iron; |, iodine; K, potassium; Mg, magnesium; Na, sodium; Se, selenium; Zn, zinc.
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Leonard UM, Kiely ME. Can micronutrient requirements be met by diets from sustainable sources: outcomes of dietary modelling
studies using diet optimization. Ann Med. 2024 Dec;56(1):2389295




Table 1. Summary of micronutrient constraints identified as limiting (included in the optimized diet at the level defined in the

constraint) in diet optimization studies.

Minerals Vitamins
Study Fe Na Zn Ca I

Total (12) 10 9 7 8

Leonard UM, Kiely ME. Can micronutrient requirements be met by diets from sustainable sources: outcomes of dietary modelling
studies using diet optimization. Ann Med. 2024 Dec;56(1):2389295



lodine
0

Plant milk

‘dﬂ' 28

Fruit & Veg

plant foods

lodine content

per portion
Adult recommendation:
150 pg/day

animal products

Cod/Haddock

200-350 pg =

Tuna/Salmon
12-14 pg

Nicol K, Nugent AP, Woodside JV, Hart KH, Bath SC. lodine and plant-based diets: a narrative review and calculation of iodine content. BrJ Nutr. 2023 Aug 25:1-11.
doi: 10.1017/S0007114523001873.



Accepted manuscript
Iodine and plant-based diets - a narrative review and
calculation of iodine content

Published online by Cambridge University Press: 25 August 2023

K. Nicol . A.P. Nugent, ].V. Woodside , K. H. Hart and S.C. Bath
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Nicol K, Nugent AP, Woodside JV, Hart KH, Bath SC. lodine and plant-based diets: a narrative review and calculation of iodine content. BrJ Nutr. 2023 Aug 25:1-11.
doi: 10.1017/S0007114523001873.
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The FOOd Pyram id For adults, teenagers and children aged five and over

. . Most people consume snacks high in fat, sugar and salt and sugar sweetened
Foods and drinks h |gh - drinks up to 6 times a day (Healthy Ireland Survey 2016). There are no

recommended servings for Top Shelf foods and drinks because they are

mn fat: Sugar and Salt : —a | not needed for good health.

Not needed for
good health.

Use as little as possible. Choose mono or polyunsaturated reduced-fat or light
" H a 3 B spreads. Choose rapeseed, olive, canola, sunflower or corn oils. Limit mayonnaise,
Fats, S p' €a dS an d o1 I S . coleslaw and salad dressings as they also contain oll. Always cook with as little
. fat or oll as possible - grilling, oven-baking, steaming, boiling or stir-frying.

Choose lean meat, poultry (without skin) and fish. Eat oily fish up
to twice a week, Choose eggs, beans and nuts. Limit processed salty
meats such as sausages, bacon and ham

Choose reduced-fat or low-fat varieties,
g 4 Choose low-fat milk and yogurt more often
Mllk, yogurt and cheese . than cheese. Enjoy cheese in small amounts.
Women who are pregnant or breastfeeding
g / need 3 servings a day.

Wholemeal and wholegrain cereals are
Who'elneal cerea | S best. Enjoy at each meal. The number
- < B 4 of servings depends on age, size, if you
and breads, pOtatoeS, ; 3 A are a man or a woman and on activity
ot s % : levels. Watch your serving size and
pa sta an d rice X o 5 use the Daily Servings Guide below.*
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Base your meals on these and enjoy a
variety of colours. More is better. Limit
fruit juice to unsweetened, once a day.

To eliminate all To optimize nutrient Food must be
nutrient deficiencies Intake to minimize NCD Available * Affordable* Acceptable



Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5 p-trend
L;;fliouascular disease J
2104 2068 1964 1937 1758
Person-years 904156 908271 909118 910133 910302
Model 1 1 (ref) 0-90 (0-85-0-96) 0-81(0-76-0-87) 0-77 (0-72-0-82) 0-67 (0-63-0-71))  <0-0001
- L ref) 0-96 (0-91-1-03) 0-91 (0-85-0-97) 0-89 (0-84-0-95) 0-83(0-78-0-89 <0-0001
I Coronary heart disease ]
207 1150 1152 1064 931
Person-years 904998 909139 909919 910989 911064
Model 1 1 (ref) 0-88 (0-81-0-96) 0-84 (0-78-0-92) 0-75 (0-69-0-82) 0-63 (0:58-0-69 <0-0001
> ™ ref) 0-95 (0-88-1.04) 0-96 (0-88-1-04) 0-89 (0-81-0-97) 0-81 (0-74-0-88 <0-0001
Stroke ]
Cases 954 970 854 914 874
Person-years 905213 909314 910157 911063 911087
Model 1 1 (ref) 0-92 (0-85-1-01) 0-77 (0:70-0-84) 0-79 (0:72-0-87) 0-72 (0-66-0-79 <0-0001
2 oy ref) 0-98 (0-89-1-07) 0-84 (0-77-0-93) 0-89 (0-81-0-98) 0-86 (0-78-0-95 0-0004
Ischaemic stroke
Lases 453 519 427 495 437
Person-years 905671 909743 910576 911459 911490
Model 1 1 (ref) 1.02 (0-90-1-15) 0-78 (0-69-0-90) 0-87 (0:76-0-98) 0-73 (0-64-0-83 <0-0001
Model 2 1 (ref) 1-06 (0-93-1-20) 0-85 (0:74-0-97) 0-96 (0-84-1-10) 0-86 (0-75-0-99 0-01
Data are number of cases, number of person-years, or hazard ratios (95% ClI). Model 1: inverse variance-weighted fixed effects meta-analysis of age-adjusted cohort-specific
hazard ratios. Model 2: additionally adjusted for energy intake, alcohol (0, >0 to <5, 5 to <10, 10 to <15, or =15 g/d), multivitamin use (yes or no), aspirin use (yes or no),
smoking (never smoker, past smoker, current smoker 1-14 cigarettes per day, current smoker 15-24 cigarettes per day, or current smoker =24 cigarettes per day), physical
o5 3340, o 4D b, o e ek e widows, o ek st iy sy o e bt (e 1) iy oo of ustitd il S B B Ml
car(.{iovascularliisease (yesor ;10), postmenopausal hormont;_ use (prermenopau_f:al, postmenopausal ne\.ferr used, postmenopausal currently using, or p(;stmenopausal past ;hip:tlf:?rrgjuESBN St;gnge;|a|\r/]|e‘]tar\),,vrl1lée;tth\/\élgt 223
use), oral contraceptive use (NHS Il only; current, past, or never used), race (White or not White), hypertension (yes or no), hypercholesterolaemia (yes or no), and incident cardiovascular disease: results from three large
diabetes (yes or no). prospective cohort studies in the USA. The Lancet
Planetary Health, 8(9), pp.e666-e674.
Table 3: Association between Planetary Health Diet Index and incident cardiovascular disease, coronary heart disease, and stroke in meta-analysis of the
Nurses’ Health Study I, Nurses’ Health Study I, and Health Profssionals Follow-up Study
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To eliminate all
nutrient deficiencies

. . Most people consume snacks high in fat, sugar and salt and sugar sweetened
Foods and drinks h 19 h drinks up to 6 times a day (Healthy Ireland Survey 2016). There are no

. recommended servings for Top Shelf foods and drinks because they are
n fat' Su9ar and Salt € not needed for good health.

Use as little as possible. Choose mono or polyunsaturated reduced-fat or light
spreads. Choose rapeseed, olive, canola, sunflower or corn oils. Limit mayonnaise,
coleslaw and salad dressings as they also contain oil. Always cook with as little
fat or oll as possible - grilling, oven-baking, steaming, beiling or stir-frying.

Fats, spreads and oils

Choose lean meat, poultry (without skin) and fish. Eat oily fish up
to twice a week, Choose eggs, beans and nuts. Limit processed salty
meats such as sausages, bacon and ham

Choose reduced-fat or low-fat varieties.
. Choose low-fat milk and yogurt more often
M||k' yogurt and cheese =12 3 than cheese. Enjoy cheese in small amounts,
= y Women who are pregnant or breastfeeding
® need 3 servings a day.

Wholemeal and wholegrain cereals are

Wholemeal cereals o : = bast. Enjoy at each meal. The nitimber

of servings depends on age, size, if you

and breads, potatoes, E ) are a man or a woman and on activity

o e f SRR N levels. Watch your serving size and
pa sta and rice X g \ P use the Daily Servings Guide below.*

Base your meals on these and enjoy a
variety of colours. More is better. Limit
fruit juice to unsweetened, once a day.

To optimize nutrient Food must be
intake to minimize NCD Available * Affordable* Acceptable
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MyPlanetDiet Dietary Intervention

eath Eating Guid |' e 2 servings per day
ealt Yy atlng uiaelines
/-N * “Meat, poultry, fish, eggs, beans and

— < Advice A ActlonA & t ”
oo nuts group
» — Advice B —
* Meat serving = 50-75g

* No more than one red meat per day

Sustainable Healthy Diet

Advice A Actlon A
o
Group

* 3 servings meat per week

* Meat serving = 140g

* No more than 1 red meat/week

e 1 serving plant protein per day

e 1 serving nuts and seeds

Davies KP, Gibney ER, O'Sullivan AM. Moving towards more sustainable diets: Is there potential for a personalised approach in practice? J Hum Nutr Diet. 2023 Dec;36(6):2256-2267.
Davies KP, Gibney ER, Leonard UM, Lindberg L, Woodside JV, Kiely ME, Nugent AP, Arranz E, Conway MC, McCarthy SN, O'Sullivan AM. Developing and testing personalised nutrition feedback for more
sustainable healthy diets: the MyPlanetDiet randomised controlled trial protocol. EurJ Nutr. 2024
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MyPlanetDiet Dietary Intervention

_ o 2 servings per day
Healthy Eating Gwdellnes A

» T ——— 1 Adherence = ~60%
- . lower GHGE

No more than one red meat per day

Sustainable Healthy Diet

Advice A Actlon A
o
Group

* 3 servines meat ner week

.| Adherence = ~80%
. lower GHGE

1 serving plant protein per day

e 1 serving nuts and seeds

Davies KP, Gibney ER, O'Sullivan AM. Moving towards more sustainable diets: Is there potential for a personalised approach in practice? J Hum Nutr Diet. 2023 Dec;36(6):2256-2267.
Davies KP, Gibney ER, Leonard UM, Lindberg L, Woodside JV, Kiely ME, Nugent AP, Arranz E, Conway MC, McCarthy SN, O'Sullivan AM. Developing and testing personalised nutrition feedback for more
sustainable healthy diets: the MyPlanetDiet randomised controlled trial protocol. EurJ Nutr. 2024
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SUHE RCT

b e () BUCC g e
fle@E ] tle

@@

Screening 0 6 12

N
Dietary intake Sample collection 9 Anthropometric mcasuremcnt@ Awareness and acceptability

- Personalised General Healthy v Sustainable Healthy Eating advice
- n=360, 18-65 males/females

- 12 week HEG v SHD

- 1’ outcome - Dietary intake, GHGEs

- . I h b [ k Az;:i;ﬂture Environment
Nutrient status, Health biomarkers @andgmmfm
:c ve\ d p i he:rt:yeuery e, working.
Davies KP, Gibney ER, O'Sullivan AM. Moving towards more sustainable diets: Is there potential for a personalised approach in practice? J Hum Nutr Diet. 2023 Dec;36(6):2256-2267. "“ Talmhalochta,
Davies KP, Gibney ER, Leonard UM, Lindberg L, Woodside JV, Kiely ME, Nugent AP, Arranz E, Conway MC, McCarthy SN, O'Sullivan AM. Developing and testing personalised nutrition s :;":;“ Mara
G,

feedback for more sustainable healthy diets: the MyPlanetDiet randomised controlled trial protocol. Eur J Nutr. 2024 Food and the Marine



WHAT CHALLENGES DO OUR FOOD SYSTEMS FACE?




 What do we mean by processed foods?

What is food processing?
Link to sustainability and disease risk?




What is food processing?

Simp|e ey Comp|ex

washing shredding
peeling drying
slicing
juicing
freezing extruding
brining tumbling
fermenting canning
centrifuging
filtering

refrigerating
pasteurizing sterilizing



Why? .... Positive effects.....

Variety (special
Increased food : requirements —
g e Convenience Safety
availability gluten free, low
sugar)
Palatable I.n.c reasing Fortification Affordability
nutritional quality




Food processing Classification Systems

USSR

Universidade
de Sao Paulo

International Agency
for Research on Cancer

nternational

nformatio




Article

Food Processing: Comparison of Different Food
Classification Systems

Taissa Pereira de Araijo 1-2*(, Milena Miranda de Moraes 1-2(, Claudia Afonso (), Cristina Santos 1-3
and Sara S. P. Rodrigues 12

T Degree of Processing Groups
Classification Systems

1 2 3

IARC—Europe (2009) Non Processed Food Moderately PF

NOVA—Brazil (2010, 2016) Unprocessed food or Processed culinary

Minimally PF ingredients Processed food

IFPRI—Guatemala (2011) Unprocessed Food Primary PF

FP for preser-vation
IFIC—USA (2012) Minimally PF

Mixtures of combined
ingredients

UNC—USA (2016) Unprocessed food Basic PF Moderately PF

de Araujo TP, de Moraes MM, Afonso C, Santos C, Rodrigues SSP. Food Processing: Comparison of Different
Food Classification Systems. Nutrients. 2022; 14(4):729. https://doi.org/10.3390/nu14040729



Atticle
Food Processing: Comparison of Different Food

Classification Systems NOVA. IARC, IFPRI and UNC food classification systems (556 foods)

Taissa Pereira de Araijo 1-2*(, Milena Miranda de Moraes 1-2(, Claudia Afonso (), Cristina Santos 1-3
and Sara S. P. Rodrigues 12

Discrepancy Range % of UPF Classification (DR)

Degree of Processing Groups

T T IARC - 47.4%

IARC—Europe (2009) Non Processed Food Moderately PF

o
Unprocessed food or Processed culinary Processed food N OVA . 1 O . 2 (0]

Minimally PF ingredients

IFPRI—Guatemala (2011) Unprocessed Food Primary PF I F P R I =y 1 6 . 7 %

Classification Systems

NOVA—Brazil (2010, 2016)

FP for preser-vation

IFIC—USA (2012) Minimally PF I F I C - 1 7 . 7 %

Mixtures of combined

UNC - 15.2%
UNC—USA (2016) Unprocessed food Basic PF Moderately PF I} i 0

de Araujo TP, de Moraes MM, Afonso C, Santos C, Rodrigues SSP. Food Processing: Comparison of Different
Food Classification Systems. Nutrients. 2022; 14(4):729. https://doi.org/10.3390/nu14040729
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CORN AND CORN DERIVATIVES

@' Bioconversion
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SOY AND SOY DERIVATIVES

Ubbink J, Levine AS. From Processed Foods to Ultraprocessed Foods: Evolution of an Industry Model and Impact on Dietary Quality, Health, and Society. Annu Rev Food Sci Technol. 2024
Nov 13. doi: 10.1146/annurev-food-111523-122028. Epub ahead of print. PMID: 39536090.xc
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CORN AND CORN DERIVATIVES
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Ubbink J, Levine AS. From Processed Foods to Ultraprocessed Foods: Evolution of an Industry Model and Impact on Dietary Quality, Health, and Society. Annu Rev Food Sci Technol. 2024
Nov 13. doi: 10.1146/annurev-food-111523-122028. Epub ahead of print. PMID: 39536090.xc




Consumption of ultra-processed foods and risk of multimorbidity of The Lancet Regional

cancer and cardiometabolic diseases: a multinational cohort study Health - Europe
2023;m: 100771
Reynalda Cordova e Vivian Viallon « Emma Fontvieille « Laia Peruchet-Noray « Anna Jansana e Karl-Heinz Wagner Published Online XX
etal. Show allauthors https://doi.org/10.
1016/j.lanepe.2023.
Open Access » Published: November 13,2023 « DOI: https://doi.org/10.1016/j.lanepe.2023.100771 100771

Prospective cohort study

N= 266,666 participants (60% women) free of cancer, cardiovascular disease, and type
2 diabetes at recruitment fr

N=7 European countries in the EPIC study.

Foods and drinks consumed in previous 12 months assessed at baseline by FFQ
Classified according to their degree of processing using Nova classification.

Multistate modelling based on Cox regression to estimate cause-specific hazard ratios
(HR) and their 95% confidence intervals (Cl) for associations of total and subgroups
of UPFs with the risk of multimorbidity of cancer and cardiometabolic diseases.



Unprocessed food or Processed culinary

Minimally PF ingredients Processed food

NOVA—Brazil (2010, 2016)

Forest plot of Hazard Ratios
M without BMI adjustment € with BMI adjustment

Transitions Cases PY HR(95% Cl)
Baseline to Cancer 21 917 2740014 1.01 (1.00,1.03
1.01 (1.00,1.03
Baseline to CVD 10 939 2740014 1.06 (1.04, 1.08
105 {1.038, 1.07
Baseline to T2D 2740014 111 (1:10; 113
1.07 (1.05,
Cancer to Multimorbidity 1.05 (0.99,
1.03 (0.97,

CVD to Multimorbidity 1.02 (0.97,
(

1.01 (0.96,
T2D to Multimorbidity 1.02 (0.98,

1.02 (0.98, )
Baseline to Multimorbidity 2 947 281 1.09 (1.05, 1.12)

1.06 (1.03, 1.09)
-t

0.9 1 1.1 1.2
Hazard Ratio per 1 SD increase in ultra—processed foods (95% Cl)

Cordova R, Viallon V, Fontvieille E, Peruchet-Noray L, Jansana A, Wagner K-H, et al. Consumption of ultra-processed foods and risk of multimorbidity of cancer and
cardiometabolic diseases: a multinational cohort study The Lancet Regional Health — Europe, published online 13 November 2023;



Unprocessed food or Processed culinary

NOVA—Brazil (2010, 2016) Minimally PF e Processed food

Forest plot of Hazard Ratios
Subgroups HR(95% Cl)

Total UPF intake 1.09 (1.05,1.12)

Ultra—processed breads and cereals 0.97 (0.94,1.00)
Sauces, spreads, and condiments 1.03 (1.00, 1.06)
Sweets and desserts 0.99 (0.95, 1.03)
Savory snacks 1.00 (0.96, 1.04)
Plant-based alternatives 0.97 (0.91, 1.02)
Animal-based products 1.09 (1.05, 1.12)
Ready-to—eat/heat mixed dishes 1.01 (0.98, 1.04)
Artificially and sugar-sweetened beverages 1.09 (1.06,1.12)

Other ultra—processed foods 1.01 (0.97,1.05)
O T L .

0.8 1 1.2
Hazard Ratio per 1 SD (95% CI) — Subgroups of ultra—processed foods

Cordova R, Viallon V, Fontvieille E, Peruchet-Noray L, Jansana A, Wagner K-H, et al. Consumption of ultra-processed foods and risk of multimorbidity of cancer and
cardiometabolic diseases: a multinational cohort study The Lancet Regional Health — Europe, published online 13 November 2023;



Impact of processing on environment and
disease risk....




Different levels of ultra-processed food and beverage consumption and associations with environmental
sustainability and all-cause mortality in EPIC-NL

UPFD: Ultra-processed food & drink, UPF: Ultra-processed food, UPD: Ultra-processed drink

Vellinga RE, van den Boomgaard |, M A Boer J, van der Schouw YT, Harbers MC, Verschuren WMM, van 't Veer P, H M Temme E, Biesbroek S. Different Levels of
Ultraprocessed Food and Beverage Consumption and Associations with Environmental Sustainability and All-cause Mortality in EPIC-NL. Am J Clin Nutr. 2023 Jul;118(1):103-
113. doi: 10.1016/j.ajcnut.2023.05.021. Epub 2023 May 18. PMID: 37207984.



Different levels of ultra-processed food and beverage consumption and associations with environmental
sustainability and all-cause mortality in EPIC-NL

GHG emission

Blue water consumption

Land use

Terrestrial acidification

Fresh water eutrophication

Marine water eutrophication

Vellinga RE, van den Boomgaard |, M A Boer J, van der Schouw YT, Harbers MC, Verschuren WMM, van 't Veer P, H M Temme E, Biesbroek S. Different Levels of

Ultraprocessed Food and Beverage Consumption and Associations with Environmental Sustainability and All-cause Mortality in EPIC-NL. Am J Clin Nutr. 2023 Jul;118(1):103-
113. doi: 10.1016/j.ajcnut.2023.05.021. Epub 2023 May 18. PMID: 37207984.



" Meal Plans
e (Healthy, Unhealthy, Healthy

Examination of the interrelationships between nutrition, environmental ( pla nt- ba S e d ) ’ H ea lt hy (pla nt-
based, proceesed))

sustainability and food-processing: A concept study using model diets

Processing Nutritional Quality

Steven L. Mulrooney, James G. Lyng, Cathal O"Hara, Aifric O'Sullivan, E. Dolores O'Riordan,
Eileen R. Gibney

Mt of Food and Healt, Untvrsity Golege Dublin, et

Environmental Impact

. v v

Greenhouse Gas Specific Energy Food Compositon

Cropland Use Blue Water Footprint Al
Emissions

(m?/kg) (m3/kg) (ka/ko) (MJ/kg) (quantity/100g)

v

Primary Database Primary Database Primary Database
(Springmann et al. (Scheelbeek et al. (Ladha-Sabur et al. C‘\);i'c?dg:l‘;gﬁg%‘;%nd
2018)* 2020)* 2019)*

Examination of the interrelationships between nutrition, environmental sustainability and food-processing: A concept study using model diets. Steven L Mulrooney, James G
Lyng, Cathal O'Hara, Aifric O'Sullivan, E Dolores O'Riordan, Eileen R Gibney- Current Research in Food Science, 2023




Healthy Unhealthy Healthy Healthy

(processed) (plant-based - (plant-based)
orocessed)

AHEI Score

Processing specific energy
(MJ/day)

Total # processes in diet per
day

Average # processes / food
item

Greenhouse Gas Emissions
(kg/day)

Blue Water Footprint
(m3/day)

Cropland Use (m?/day)

Examination of the interrelationships between nutrition, environmental sustainability and food-processing: A concept study using model diets. SL Mulrooney, JG Lyng, C O'Hara, A
O'Sullivan... - Current Research in Food Science, 2023



European Journal of Nutrition (2024) 63:2957-2973
https://doi.org/10.1007/500394-024-03477-w

ORIGINAL CONTRIBUTION

The role of ultra-processed foods in plant-based diets: associations
with human health and environmental sustainability

Merel C. Daas'@® . Reina E. Vellinga' - Maria Gabriela M. Pinho® - Jolanda M. A. Boer® -
W. M. Monique Verschuren®*- Yvonne T. van der Schouw* - Pieter van't Veer' - Sander Biesbroek’

e Associations of UPF in healthful (hPDI) & unhealthful (uPDI) plant-based diets

e All-cause mortality, greenhouse gas emissions (GHGE), and blue water
consumption (BWC).

e 35,030 participants (20-70 years; 74% females) EPIC-NL cohort, 1993 to 1997
through 2014.

 Cox proportional hazard and multiple linear regression models to estimate
associations between quartiles of the PDI indices and UPF consumption.



Lower UPF

Higher Healthy Plant Diet Index

Lower UPF & Lower hPDI

GHGE (Green House Gas
Emissions)

BWC (Blue Water Consumption)

Lower UPF

Higher Healthy Plant Diet Index

Lower UPF & Lower hPDI

All-cause mortality (risk
estimate)




European Journal of Nutrition (2024) 63:2957-2973
https://doi.org/10.1007/500394-024-03477-w

ORIGINAL CONTRIBUTION
The role of ultra-processed foods in plant-based diets: associations

with human health and environmental sustainability

Merel C. Daas'@® . Reina E. Vellinga' - Maria Gabriela M. Pinho® - Jolanda M. A. Boer® -
W. M. Monique Verschuren®*- Yvonne T. van der Schouw* - Pieter van't Veer' - Sander Biesbroek’

* Mortality risk and environmental impacts were mostly associated
with the amount of plant-based foods and to a lesser extent UPF in

the diet.

 Shifting to a more healthful plant-based diet could improve human
health and reduce most aspects of environmental impact (GHGE, but
not BWC) irrespective of UPF consumption.

e Results for unhealthy plant diet were inconclusive
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FAQ, 2010, Sustainable Diets and Biodiversity.



Affordable Nutrient Density in Brazil: Nutrient Profiling in Relation to
Food Cost and NOVA Category Assignments

by Alfonso Mendoza-Velazquez 1.2~ Jonathan Lara-Arévalo 1" && Kennya Beatriz Siqueira 3,
Mariano Guzman-Rodriguez 2 “ and Adam Drewnowski

Affordable nutrient density - low-cost and
nutrient-rich foods.

Unprocessed
Processed
® Ultra-processed
@ Culinary Ingredient

R$/100 keal
P

n = 591 Foods in Brazil

* Nutrient Rich Food Index (NRF9.3)
* Affordability
* NOVA category

Energy density

NOVA

Unprocessed
Processed

® Ultra-processed

©® Culinary Ingredient

o Affordable Nutrient-rich foods included MPF
processed foods (PF) and UPF.

w

o
=
8
@
14

Mendoza-Velazquez A, Lara-Arévalo J, Siqueira KB, Guzman-Rodriguez M, Drewnowski A. Affordable Nutrient Density in Brazil: Nutrient Profiling in Relation to Food Cost and NOVA
Category Assignments. Nutrients. 2022; 14(20):4256. https://doi.org/10.3390/nu14204256



Making Healthy, Sustainable Diets Accessible and Achievable: A New
Framework for Assessing the Nutrition, Environmental, and Equity
Impacts of Packaged Foods

David | Gustafson,’

esearch

1A, USA; *Ce

Lansing, M
Tempe, AZ, USA

Eric A Decker,2 Adam Drewnowski,® Michael W Hamm,* Jane Hwang,® and Kathleen A Merrigan®
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SUSTAINABLE, NUTRITIOUS PACKAGED FOODS:
GUIDING PRINCIPLES

Nutrition®*

Contributes positive food group(s)
FOR SNACKS: 8g whole grains; Y cup equivalent
of fruits, vegetables or dairy; % oz of nut:
Contributes under-consumed nutrient(s)
o FOR SNACKS: 10%

E DV potassium, fiber, vitomin D,
caolcium, iron, vitamin E, maognesium, elc.
Includes whole food ingredients
o FOR SNACKS:

« Firstingredient is o whole food AND

o  Mostingredients (>S0% by wl.] are whole foods

Limits total and added sugar
o FOR SNACKS: Meets NSSR! targets (by category)

Limits saturated fat
FOR SNACKS: <10% of calones

Limits sodium
FOR SNACKS

reduchon farg

*Performance foods are exempt

SOURCING

+ Is “made with organic” or contains ingredients
sourced in a way that ...

Limits GHG emissions, moving to net zero

o Limits synthetic chemicals/pesticides
Supports downstream water quality
Supports soil quality

Promotes biodiversity

MANUFACTURING

+ Leverages zero waste practices

Made in a facility foowing zero waste standards

Uses eco-friendly packaging

Packaging is recyclable, reusable or compostable

II's accompanied by simple/visible consumer education

Limits GHG emissions

Made using renewable energy

Equity

MANUFACTURING/SOURCING

« Is made while ensuring fair and healthy
working conditions across the supply
chain:

Living wage and income
Safe working environment
No ferced or child labor

Freedom of association

PRODUCT/PROMOTION

« Delivers consumer-relevant value

Has a desirable taste, texture and
appearance

Meets consumers' diverse lifestyle
demands
Examples: portable, time saving, easy 1o
prepare at all skill levels 1o help make
healthy, sustainable eating achievable

Clearly conveys product attributes and
benefits with accessible marketing and
labeling
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Food Systems @ UCD

Food and Health

Multi-species Sward SuHe Sustainable Healthy Eating
—
Farm Zero C Food for Health Ireland
—————————>
Biorbic
o e - — = —

Co-Centre for Sustainable Food Systems




UCD Lyons Farm

Multi-species sward

Baker et al., 2022
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Sustainable food production

Climate neutral Nature positive

Climate neutral
operational systems

Biomanufacturing
Biotechnology
Precision fermentation

Food and feed
ingredients

Alternative proteins

Amino acids

Bioactives

Food waste Prevention

Food waste Valorisation

Sustainable food packaging



Renewable energy
production

Protected fertilisers and
alternative protein feeds
reduce direct and indirect

emissions

Reduced emissions

from slurry storage

On-farm emissions are
quantified through ground
sensors and satellite
imaging spectrometry

Satellite images are used
for habitat mapping

Farm Zero C innovatior
ncreases blueprint the

resilience of farms

* Climate traceable

products

Improved animal
health

O’Connor




Farm Zero C Key Focus Areas bi@rbic

Life Cycle
Assessment

Life Cycle Animal Emissions Breeding and Animal Soil and Grassland
Assessment Health

Renewable Energy Green Biorefinery Biodiversity and Natural Water and Air

and Anaerobic Capital Accounting Quality
Digestion
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Today your footprint

0.85

kg CO,/ kg
FPCM

I want to reduce it —

Life Cycle Assessment Habitat Mapping Tool

Kevin
O’Connor

Core Accounting Model

Asset Asset ; )
Extent Condition Services Benefit
LRV ®/0 0 54 & vee

Classifications Methods Accountin
Context & Boundaries & Tools Structu reg

@ MEASURE & VALUE %

Natural Capital Protocol SIDEEA

Natural Capital Accounting
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UK Research
and Innovation




Develop innovative and transformative
solutions for 10l

Position 10l as a global leader in
research and innovation for positive
and sustainable change in the
transition to climate-neutrality by 2050

Place 101 as world leaders in
food systems transformation, providing
a model system with global reach



Food Safety

Develop novel
technologies
& approaches to
enhance
food safety and protect
against emerging
challenges

Sustainable Foods

Develop novel
technologies
& approaches to
enhance
food safety and protect
against emerging
challenges

Health & Nutrition

Provide the evidence-
base
for the development of
healthy diets from
sustainable sources

Data Modelling

Develop a framework to
support federationy
mapping
and analysis of food
system
data

Trust in Food
Systems

Integration of data to
map the food system
and undertake scenario
modelling to realise
improvements in food
production, processing
and consumption.




Co-Centre Structure

Sustainable
¥V food production

Enhancing
sustainability in

~ animal production Alstainakle

W food processing

°, systems
Data driven & Sustainable
SOCIETAL low-carbon integrity & the
CHANGE farming " circular economy

: G2 ‘ Precision nutrition
Transitioning -
B to HDSS
............... - Trust in food
e systems & the
.............. - regulatory context
il R EGMIIOR T sows

Informed by Co-designed with
industry/policy industry/policy
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Healthier & Improved ; Food systems
more health \\ /| approach
sustainable "W outcomes N1
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