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Impact of poor dietary choices on health

O
I\i 2017: 11m deaths due to poor dietary choices,
255m years of ill health (DALY)

Environmental Impact of food production

27% of global emissions (52.3bn tonnes of
Carbon dioxide equivalents) come from food
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The Global Syndemic of Obesity, Undernutrition, and @+k ()
Climate Change: The Lancet Commission report '

Boyd A Swinburn, Vivica | Kraak, Steven Allender, Vincent  Atkins, Phillip | Baker, Jessica R Bogard, Hannah Brinsden, Alejandro Calvillo,
Olivier De Schutter, Raji Devarajan, Majid Ezzati, Sharon Friel, Shifalika Goenka, Ross A Hammond, Gerard Hastings, Corinna Hawkes,

(GBD Study, 2017) doi: 10.1016/S0140-6736(19)30041-8
2Ritchie et al. (2022) - “Environmental Impacts of Food Production” Published online at OurWorldinData.org. Retrieved from: 'https://ourworldindata.org/environmental-impacts-of-food’
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The Finnish food plate

Willett et al. (2019). The Lancet Commissions Food in the Anthropocene : the EAT - Lancet Commission on healthy diets from sustainable food systems. Lancet, 393(10170):447-492

Image source: https://www.fao.org/nutrition/nutrition-education/food-dietary-guidelines/en/

FAO. (2012). Sustainable diets and biodiversity: directions and solutions for policy, research and action



Nutritional adequacy in sustainable diets?

How will this manifest as dietary change?

Will there be improvements in nutrient
intake & adequacy?

Will people be likely to accept such change?




1. The whole population approach

Sustainable diets for our population

The GOAL Mile in Louth last Christmas




Sustainable diets for our population

&I

National food consumption data for
Island of Ireland (current dietary
patterns)

Used mathematical modelling to create
a diet that is nutritionally adequate and
environmentally friendly with minimal
change from the usual (baseline) diet to
ensure acceptability.

Hannah Griffin
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Griffin H, McNulty B, Wright D, Brennan L, Colombo, PE, Nugent
AP, (2025) Creating healthy diets whilst minimising change from
current diets: a linear programming approach. ISBPNA, New
Zealand.

Griffin H, McNulty B, Wright D, Brennan L, Colombo, PE, Nugent
AP, (2025) Creating healthy and sustainable diets whilst
minimising change from current diets: a linear programming
approach. Journal of Nutritional Science. IUNS, Paris



What did we do?

BaSE| ine d |et (National Diet and Nutrition Survey, National Adult Nutrition Survey)

Key: j—
Scenarlozl"' ()emmm ——_.llllll“
- oo Nutrient recommendations —

I—_:-! Irish food based dietary guidelines

“’ , Environmental constraints (shce chaudnary and krishna 2019, Linear Progra mmi ng in R studio
https://pubs.acs.org/doi/10.1021/acs.est.8b06923



Results

Baseline diet
N=1484

GHGe: 5.8 kgC02e/day

@ BWU: 1215.0 /day

Diet made up of 23 food
groups (including ‘whole
milk’, ‘cheese’ and ‘yoghurt,
cream, dairy desserts and ice
cream’).

Scenario 1 Healthy Diet
Nutrients & IFBDG’s

Created for 1038 people (72%)

iﬁ\ 46%
,i\ 54%

6‘\ GHGe: 5.4 kgC02e/day
\fﬂ' BWU: 899.0 l/day

Diet made up of 9 food groups
(including 3 animal- based food
groups, including ‘whole milk’).

(female, older, non-smoker, higher
social class)

Scenario 2 Sustainable
Healthy Diet

Nutrients, IFBDG’s &
environmental

Created for 626 people (42%)

=ie

34%

[ ]
6\ GHGe: 3.1 kgC02e/day
tﬁ BWU: 90.7 l/day

Diet made up of 10 food groups
(including semi-skimmed and whole
milk)

(female, older, non-smoker, higher
social class)




By how much would we have to change our food intake: a focus on dairy?

VWhole milk
Semi-skimmed milk
Skimmed milk

Scenario 1
Other milk

Cheese

Yoqhurt, cream. dairy desserts and ice cream
Change Type

Decrease > 10%
. Increase = 10%

- ——— —  —

- Whole milk

Semi-skimmed mik

= /% Scenario 2 Skimmed milk
: “ Other mik
Cheese

Yoaqhurt, cream. dairy desserts and ice cream

1000 500 500
Number of Participants

D—__Ill' l'_lll



Key take home 1

* |tis possible to generate diets
which would be acceptable,
sustainable and healthy

* Changes in intake of many food
groups, including dairy types

e Such diets would not be
acceptable to many
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Option 2: The single
food approach?

Would it be ‘easier’ to make single
dietary swaps?

Why? Single food substitutions don’t
require other changes in behaviour

But is there an impact on dietary
intake and nutritional status?




S , © SURREY
Changes in milk consumption

Milk consumption trend since Plant-based alternatives trend since
1970s in the UK 2008 in the UK
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1. National Food Survey (1942-2000) & Family Food Survey from 2002; 2. Alae-Carew et al 2022



Why iodine?

Role of iodine

lodine status in the UK (NDNS data)

o

Significant decline in UIC since Year 6 of

NDNS
. § DN \

’ 8 - lmIStuIﬂll)
g@y World Health | | | O S
\g ®9” Organization i

“lodine deficiency is the world’s most prevalent, yet easily
preventable, cause of brain damage” By K g e

IGN Searacard 2021 NDNS Years £ - 15 23



Milk, plant-based milk alternatives and iodine

Ireland

Finland

Norway

United Kingdom

33% adult intake

Iceland

Denmark

France

Netherlands (Kingdom of the)

Belgium

Spain

(51% children)

o
=
o

20 30 40 50 60

Percentage of adult intake (%)

Percentage of adult

iodine intake

from milk and dairy

products

9

Fruit & Veg

3pg
plant foods

O

Plant milk
2 g

Milk/Yoghurt
60pg

lodine content @

per portion
Adult recommendation 15 ug

150 ug/day

animal products

Cod/Haddock
200-350 ug

animal by-products

=

Tuna/Salmon
12-14 pg

Graphical Abstract from Nicol et al. BrJ Nutr 2023
Vol. 131 Issue 2 Pages 265-275

Short Communication

Availability of iodised table salt in the UK — is it likely to
influence population iodine intoke?

Soroh C Bath, Suzonne Button and Morgaret P Raymon*

What is the availability of iodised salt in supermarkets on the Island
of Ireland?

Mk S’ < Ao B Magent” < B A Mchuity ' lanette Wattan® - Michets Mgl - Aubey K -
Ak Moore Hedin' - Goin Morrimey” - Karen Muen" - Joyme V. Woodide 0"




lodine and milk alternatives

British Jowrnal of Nutrition (2017), 118, 525-532
© The Authors 2017

lodine concentration of milk-alternative drinks available in the UK
in comparison with cows’ milk

Sarah C. Bath', Sarah Hill*, Heidi Goenaga Infante®, Sarah Elghul', Carolina J. Nezianya' and
Margaret P. Rayman'*

Conventional cows'...
Fortified (n=3)
Hemp (n=2)
Hazelnut (n=3)

Rice (n=4)

2% of the
value of
Oat (n=5) cows’ milk

Almond (n=11)

Coconut (n=6)

Soya (n=13)

0 10 20 30 40 50

lodine concentration (ug/100g)




Fortification of milk alternatives

British Journal of Nutrition, page 1 of 11 d0i:10.1017/S0007114522001052
© The Author(s), 2022. Published by Cambridge University Press on behalf of The Nutrition Society. This is an Open Access article, distributed
under the terms of the Creative Commons Attribution licence (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted re-use,
distribution and reproduction, provided the original article is properly cited.

lodine fortification of plant-based dairy and fish alternatives: the effect of
substitution on iodine intake based on a market survey in the UK

Katie Nicol!, Eva-Leanne Thomas', Anne P. Nugent?, Jayne V. Woodside?, Kathryn H. Hart! and
Sarah C. Bath'*

* Market survey December 2020;
milk alternatives (n=146)

Yoghurt alternatives ‘ Cheese alternatives
(n=70) (n=66)

e%
CALCUM' IODINE CALCUM' IODINE

CALCIUM

/ VITAMIN

B12

Fortified

Unfortified

|IODINE



Provision of iodine

Cows’ milk products

— >
+ r f

A . &

=124 ug

Unfortified plant-based products
" S

+ +
7

=2.6 Ug
7

Nicol etal 2022

British fournal of Nutrition (2023), 129, 832-842 doi: 10,101 7/500071 14522001052
©The Author(s), 2022, Published by Cambridge University Press on behalf of The Nutrition Society. This is an Open Access article, distributed
underthe terms of the Creative Commons Attribution licence (htip//creativecommons.ong/licenses/by/4.(/), which permits unrestricted re-use,
distribution and reproduction, provided the original anicle is properdy cited.

lodine fortification of plant-based dairy and fish alternatives: the effect of
substitution on iodine intake based on a market survey in the UK

art' and

Katie Nicol!, Eva-Leanne Thomas!, Anne P. Nugent®, Jayne V. Woodside?, Kathryn
Sarah C. Bath'* R

97.8%
reduction



Population impact of moving
from cows milk to dairy
alternatives: UK data

100% replacement
of cow’s milk in
NDNS food diaries
with milk
alternative:

IIIIIIIIIIIIIIIIIIII

The impact of replacing milk with plant-based alternatives on iodine

intake: a dietary modelling study

Katie Nicol' - Anne P. Nugent? - Jayne V. Woodside®? - Kathryn H. Hart

'. sarah C. Bat

h'l

nnnnnnn

Unfortified

13 pug/100ml
22.5 ug/100ml
27 ug/100ml
45 pg/100ml




Fortification of milk alternatives

European Journal of Nutrition
https://doi.org/10.1007/s00394-023-03286-7

The impact of replacing milk with plant-based alternatives on iodine
intake: a dietary modelling study

Fortification at= 22.5 and <45 ug
iodine/100 mL required to minimize the

impact on iodine intake

. Usual

diet
[[] unfortified
[]13ne/100mt
[]22.5ug/100 m
[ 45 wgr100 m

Girls 11-18 yrs Women 19-64 yrs

Katie Nicol' - Anne P. Nugent? - Jayne V. Woodside?? - Kathryn H. Hart' - Sarah C. Bath'®

200

180

160

140
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lodine intake (pg/d)
o

6

o

4

o

2

o

o

W Usual diet Unfortified ®13pg/100mL ®22.5pg/100mL  m 45 pg/100 mL



Key take home 2

 lodine is an overlooked but vital
nutrient

e UK and Ireland do not have salt
lodisation policies

* Most milk alternatives are not
lodine-fortified; iodine needs to
be considered within plant-
based diets



Option 3: An intervention trial:
MyPlanetDiet RCT:

Can an environmentally
protective diet reduce Green
house gas emissions (GHGe),
meet nutritional requirements
and promote health, without
adverse effects?

SL{?%eGuide



MyPlanetDiet: randomised controlled trial

Participants: Healthy adults (18-64Y) with moderate /high greenhouse gas

WANT A MORE ticpants: e
SUSTAINABLE DIET? QRS

Willing to reduce
(not cut out) your
meat intake?

Intervention group:
get 1-to-1 diet support

for 12 weeks! — \ Personalised advice based on proposed sustainable healthy guidelines

MYPLANETDIET.IE

Control group:

Personalised advice based on existing Healthy Eating Guidelines

QUEEN’S
[><€] UNIVERSITY



MyPlanetDiet Environment and Diet

P

— ~19%
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an Control Intervention Control Interxention

Did the diet influence the proportion of males and
females likely to have poor dietary intakes?*

Compared to control group at study end

PY riboflavin, vitamin By, vitamin B,,, calcium, zinc & vitamin C

Vitamin E & Copper

" @ riboflavin, selenium, iodine

BUCC %

iutritional Sciences

whoolotreodand  ¥Gomparison of % of the population with usual intakes below the average requirement SU eGU|de

The Amencan Journal of Clinscal Nutrition 122 (2025) 962-971

@i @The American Journal of '__
CLINICAL NUTRITION =

Original Research Article

Sustainable diets reduce diet-related greenhouse gas emissions and m
improve diet quality: results from the MyPlanetDiet randomized ke
controlled trial

. . . 1 2 . 3 T |
Katie P Davies ', Eileen R Gibney ', Ursula M Leonard *, Leona Lindberg *, Jayne V Woodside ™",
Mairead E Kiely*, Anne P Nugent ", Elena Arranz ", Marie C Conway °, Sinead N McCarthy °,
Aifric M O'Sullivan "+~
¥ Institute af Food and Heaith, Sehool of Agrieuiture and Food Science, University College Dubiin, Dublin, Ireland;  Cark Centre for Vitamin D and
Nutrition Research, School of Food and Nutritional Sciences, University College Cork, Cork, dreland; ! Centre for Public Heaith, Schaol af Medicine,
Dentistry and Biomedical Seiences, Queen’s University Belfist, Belfest, Northern freland, United Kingdom; * Institute for Global Food Security, Schoo!
of Biological Seiences, Queen's University Beifiast, Beffars, United Kingdom: * Instituto de Investigacion en Ciencias de la Alimentacion, CLAL (CSIC-
LAM, CET UAM+CSIC), Universidad Auiinoma de Madrid, Madrid, Spain; ® Department of Agrifood Business and Spatial Anatysis, Toagare Food
Research Centre, Ashtown, Dublin, frefond

The Amencen hoarmal of Clinical Nutntion 500 (000 o

'E:NJ :@.Thc American Journal of _
sz, CLINICAL NUTRITION

Original Research Article

Impact of sustainable diets on micronutrient intakes and status: outcomes of
the MyPlanetDiet randomized controlled trial

Ursula M Leonard ', Katie P Davies ~, Leona Lindberg 4 Jayne V Woodside " Anne P Nug:nl"'i
Aifric M O'Sullivan”, Eileen R Gibney *, Sinead N MeCarthy *, Elena Arranz ", Mairead E Kiely '+~

! Cark Comre for Vitamin [¥ and Nuteition Research, Sehoal of Food and Nutritional Seiowees, Usiversiy College Cork, Corl, Ineland, * Insrituse of
Fod and Healrh, Schoo! of Agriculnune and Food Sciower, [niversioy College Dubiin, Dublin, freland: * Cenme for Pubdic Health, Schoo! of Medicine,
Diemisrey and Bloweadical Sciemves, (ween s Usiversiny Belfosr, Beifos, Norbers froland, Lieitod Kigalom; * Instne for Glodal Food Security,
Schoal of Bilogical Schemves, (hcen s UDmiversity Beffr, Belfas, Norohers frokond, United Komgaom; * Deparmment of A grifood Business and Sparial
Anatysts, Teagase Food Research Cemre, Askverm, Dublin, frelowd; * Mesinne de bevenipseiin o Crencias de fo Alimentacidn, Universidad
Aurdeivena de Madrid, Madvid, Spain




Will people be likely to
accept such change?




Adherence & acceptability

Associated with higher diet quality (HEI)

Most adhered to group: red and processed meat

Least adhered to group: dairy

Treat foods most difficult to follow (self-reported)

QUEEN’S

UNIVERSITY
BELFAST

Intervention

Associated with higher HEl & lower GHGE

Most adhered to group: red meat (beef/lamb)

Least adhered to group: beans, peas and lentils

Treat foods most difficult to follow (self-reported)

Lindberg L, Nugent AP, Davies KP, Leonard UM, O’Sullivan A, Gibney ER, Kiely ME, Arranz E, Conway MC, McCarthy S, Woodside
JV (2025) Adherence and acceptability of the MyPlanet Diet study recommendations. IUNS, Paris




Key take home 3

* Compared to a diet based on
healthy eating guidelines, a diet
based on sustainable dietary
principles reduced greenhouse gas
emissions but resulted in a higher
prevalence of inadequate intakes
of several micronutrients,
especially among women.

* Certain aspects of the diet may
be more acceptable than others




Nutritional adequacy in sustainable diets?

How will this manifest as dietary change?

Will there be improvements in nutrient
intake & adequacy?

Will people be likely to accept such change?




Overall Conclusion - o

\

* The change is great: There remains a '
considerable gap between current eating
Contribution of food groups to total dietary GHGE patterns and dietary patterns which are
W Starchy staples M Fruit, veg, pulse] m Dairy Meat, poultry, fish | m Sugar/fat/alcohol Beverages H
; - . both healthy and sustainable
sw I —— E _— * Need to consider nutrient content and
I — * - fortify where required
FR T 53 I
s — s 44 - * Must consider the entire scope of the
Uk I 3 I WHO/FAO definition of Sustainable Diets
IE [10 @1 11 3 I . .
. o . o 80 * Awhole-diet approach may be required
, awiig with adequate consideration of nutrient-

dense but also discretionary foods

* Considerable proportions of the population
may find it a challenge!
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