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Key messages

lodine is an overlooked but vital nutrient
Essential for thyroid function and
brain development in early life

The UK and Ireland do not have salt iodisation policies

Milk and dairy products are the main source

Most milk alternatives are not iodine fortified

P -
< lodine needs to be considered on plant-based diets
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Public health approach against
severe iodine deficiency
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Severely iodine
deficient populations

!

Mean 1Q:
13.5 points lower than
sufficient populations

Bleichrodt and Born 1994
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“lodine deficiency is the world’s most prevalent, yet easily
preventable, cause of brain damage”

Bath et al (2013) Lancet
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2003

Deficient:
54 countries

IGN Scorecard 2003
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2021

Largest proportion
(30%, n=6) Iin

} WHO European Region @

Deficient:
20 countries

IGN Scorecard 2021
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lodised salt — public health success

/7y World Health
Q:} Organization @dj |OD"e|‘tl°$
ion

European Regi

GUIDELINE: Fortification of food-grade
salt with iodine for the
prevention and control of
iodine deficiency disorders

UNKNOWN
n=6

MANDATORY
VOLUNTARY n=30

n=13

Prevention and control of
iodine deficiency in the

WHO European Region
adapting to changes
in diet and lifestyle

772 World Health
7 Organization

WHO recommended salt Mandatory salt iodisation in 55% of
lodisation in all countries to countries in WHO European region

control iodine deficiency
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Salt iodisation in the UK and Ireland

) ) .- . European Journal of dinical Nutrition
Public Health Nutrition: page 1 of 5 doi:10.1017/5136898(0) https://doi.org/10.1038/541430-019-0518-6

BRIEF COMMUNICATION
Short Communication

L o . o What is the availability of iodised salt in supermarkets on the Island
Availability of iodised table salt in the UK - is it likely to of Ireland?

influence population iodine intake?
Mark Shaw' - Anne P. Nugent? - Breige A. McNulty? - Janette Walton® - Michaela McHugh' - Ashley Kane' -

Aoibhin Moore Heslin® - Eoin Morrissey® - Karen Mullan® - Jayne V. Woodside ('
Sarah C Bath, Suzanne Button and Margaret P Rayman*

UNKNOWN
n=6

12-20% availability in supermarkets

MANDATORY
VOLUNTARY n=30

n=13

Not added to most processed foods
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Goitre in the UK

Map drawn with data from Kelly and Sneddon 1960 and Murray 1924



“Accidental public health triumph”

Journal of Epidemiology and Community Health 1997;51:391-393 391

Iodine, milk, and the elimination of endemic
goitre in Britain: the story of an accidental
public health triumph

D I W Phillips
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Monitoring in the UK 2013

Food
M ‘l"" Standards food .,
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ic Heal andards England ) ) )
England i e‘ll'c_"’._‘ England

National Diet and Nutrition Survey National Diet and Nutrition Survey
Rolling programme Years 9 to 11

(2016/2017 to 2018/2019)

National Diet and Nutrition Survey

Results from Years 5 and 6 (combined) of .
the Rolling Programme (2012/2013 — Results from Years 7 and 8 (combined)

2013/2014) of the Rolling Programme

A survey carried out on behalf of Public Health England and the Food

(2014/2015 to 2015/2016) Standars Agoncy
A survey carried oul on behalf of Public Health England and the Food Standards
Agancy A survey carried out on behalf of Public Health England and the Food Standards Agency
Social Research that warks for society
NatCen naicn g moomme  NIHR| gz

Social Research that works for society MRC | Gborstory




Trend in 1odine status in the UK

Median urinary iodine concentration

N
(@)

2

(@)

(@]

Children 4-10 years
B Year 6 (2013/14)

Girls 11-18 years Women 19-64 years Women 16-49 years
B Year 7-8 (2014/15-2015/16) B Years 9-11 (2016/17 -2 2018/19)

NDNS Years 9-11 Report
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Women of
childbearing age:
now classified as

lodine deficient



Vulnerable groups of population

* Deficiency more likely in adults and pregnancy

* Dietary sources more commonly consumed by children
* Requirements are higher in pregnancy and lactation
* Reflected in WHO but not UK Reference Nutrient Intake (RNI)

(Lg/d)

Adults 150 140
Pregnancy 250 140
Lactation 250 140

WHO 2007; Department of Health 1991
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lodine status Iin pregnant women

Tayside

300
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250
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\. | eeds

lodine adequacy in population of pregnant women

200 (median UIC 150-249 pg/L)
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1. Barnett et al. 2002; 2. Kibirige MS et al. 2004; 3. Pearce et al 2010; 4. Bath et al 2013; 5 Bath et al 2014; 6. Bath et al 2015; 7. Knight et al. 2016; 8. Snart et al. 2019; 9. McMullen et al. 2019; Threapleton et al. 2020
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lodine supplementation in pregnancy

¢ NatIOnal. reCOmmendatlonS Plléyentio[;a]ndcéqﬁtrolof
, WO Evror san hsglont
vary across European countries LRI

e (Government recommendations
in 20% (n=11)

B Government

e Norecommendations in UK or

m Professional

Societies
|re la nd O Nonet
* Targeted (not blanket) Unknown

supplementation policies may

be needed

WHO Europe Report 2024
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Salt reduction

Salt and Health

Scientific Advisory
Committee on Nutrition

The Stationery Office

UNIVERSAL SALT IODIZATION AND
SODIUM INTAKE REDUCTION

COMPATIBLE, COST—EFFECTIVE STRATEGIES
OF GREAT PUBLIC HEALTH BENEFIT

INTRODUCTION

malnutrition in all its forms, including conditions associated with undemutrition

(wasting, stunting and micronutrient deficiencies) along with overweight, obesity
and diet-related noncor ble di Ds) (1). This will bute to
the achievemant of the Sustainable Development Goals (SDGs), particularly Goals 2 (Zero
Hunger) and 3 (Good Health and Well-Being). The coexistence of all farms of malnutrition is
known as the double burden of malnutrition, and offers a unique opportunity for integrated
nutrition action, or "double duty actions” (Box 1) (2).

T he United Nations Decade of Action on Nutrition aims to accelerate action to addrass

Box 1. Double Duty Actions

= Aim to simultaneously tackle both undernutrition (macro- and micro nutrient
deficiencies) and problems of overweight, obesity and diet-related NCDs.

« Ara based on the rationale that all forms of malnutrition share common drivers that
can be leveraged for double impact. These drivers indude nutrition in early life, diet
diversity, food environments and socioeconomic factors.

The World Health Organization (WHO) promotes the implementation of programmes
ta reduce population dietary sodium intake as one of tha cost-effective strategies to reduce
the burden of NCDs, as well as Universal Salt lodization (USI) to prevent and control iodine
deficiency disorders (IDD). While the convergence of these policies is relevant in all age
aroups, it is particularly critical for women's health, as their babies may suffer the effects of
maternal iodine deficiency and women themselvas ara prone to elevated blood pressure
and its consequences.

This brief outlines why and how policies for USI to eliminate IDD and the reduction of
dietary sedium intake to prevent and control raised blood pressure - and, in tum, the risk
of cardicvascular diseases (CVDs) - are compatible and cost-effective. It calls upen policy-
makers, academics and programme managers to bring together the salt fertification and
sodium reduction communities to develop and implement double-duty sodium-related
policies and actions, which have the potential to deliver significant public health benefit.

SODIUM REDUCTION

WHO recommends a daily sodium intake amona adults of less than 2 g (equivalent to 5 g or
a teaspoon of salt). For children, the level of intake should be adjusted downward based on
their enargy requirements according to age (3). The current estimated global average sodium
intaka in adult populations is 3.89 g to 4.01 g per day. This is equivalent to 983 g to 1021 g
of salt per day, which is almost twice the recommended intake 4). Excessive consumption of

1

2 UNIVERSITY OF

) SURREY

WHO recommends a
sodium intake of

less than

2 grams/day
(equivalentto 5 g, 0ra
teaspoon of salt)



Food sources of iodine in Europe
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Data source: Bath et al. 2022 Nutr Revs
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Food sources of iodine in Europe

300

Animal-source foods provide up to 80% of

intake in adults in some countries
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lodine intake (pg/day) in adults
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Figure source: authors of WHO report 2024. Data source: Bath et al. 2022 Nutr Revs

Egg Fortified bread
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nature reviews endocrinology https://doi.org/10.1038/s41574-024-00983-z : VEGANS : VEGETARIANS
Review article || Check for updates O M N Iv'o R ES
Thyroid function andiodine intake:

relevantdietary trends

Sarah C.Bath®

Abstract Sections

global recommendations and

Unfortified  Fruit & Nuts Bread Meat and | Cheese Eggs Cow's milk  Yoghurt
milk vegetables poultry
alternatives
Loooooooooooooooooooooooooobhoooooo

Changing diets:

risk of iodine
deficiency

Use of iodine-fortified foods (salt/bread/milk alternatives

Use of iodine supplement (if required

Risk of iodine deficiency

Bath 2024; Nature Reviews Endocrinology



Plant-based guidelines

The Lancet Commissions

Food in the Anthropocene: the EAT-Lancet Commission on @+I¢_ _
healthy diets from sustainable food systems h

Walter Willett, Johan Rockstrdm, Brent Loken Marco Springmann, Tim Lang, SonjaVermeulen, Tara Garnett, David Tilman, Fabrice DeClerck. Amanda
Wood, Malin jonell, Michael lark, Line) Gordon, Jessica Fanzo, Corinna Hawkes, Rami Zurayk, juan A Rivera, Wim De Vries, Lindiwe Majele Sibanda,
Ashkan Afshin, Abhishek Chaudhary, Mario Herrero, Rina Agustina, Francesco Branca, AnnaLartey, Shenggen Fan, Beatrice Crona, Elizabeth Fox,
Victoria Bignet, Max Troell, Therese Lindahl, Sudhvir Singh, Sarah E Cornell, K Srinath Reddy, SunitaNarain, Sania Nishtar, Christopher | L Murray
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British fournal of Nutrition (2024), 131, 265-275 doi:10.1017/50007114523001873
© The Author(s), 2023. 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 properdy cited.

lodine and plant-based diets: a narrative review and calculation of iodine
content

Katie Nicol!, Anne P. Nugent, Jayne V. Woodside??, Kathryn H. Hart! and Sarah C. Bath™

UK: EAT Lancet diet = 128 pg/d

85%

ADULT RNI
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UK and Irish milk is high in iodine
UK Ireland France Netherlands Spain Belgium Norway Finland Denmark Iceland

ug/glass

55% of 38% of
RNI RNI

Data from 2024 systematic review (Tattersall et al 2024); milk data from year-round, conventional milk samples only
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Iodine, milk, and the elimination of endemic
goitre in Britain: the story of an accidental
public health triumph

!

lodine status in UK-An accidental public health triumph gone

sour 1. milk-lodine concentration

Jayne V. Woodside* ® | Karen R. Mullan?

D I W Phillips

UK iodine intake is vulnerable

REVIEW ARTICLE WILEY

to changes in:

2. milk consumption

Phillips (1997); Woodside & Mullan (2020)
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Changes in UK milk-iodine concentration @ surrey

Milk iodine concentration (ug/kg)
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Studies of retail milk; red dots: research studies

Food Chemistry 459 (2024) 140388

Contents lists available at ScienceDirect

Food Chemistry
!

ELSEVIER journal homepage: www.elsevier.com/locate/foodchem

Review ,.)

. . . . . . . . Check for
Variation in milk-iodine concentration around the world: a systematic lispciee
review and meta-analysis of the difference between season and
dairy-production system

(a)
Summer pg/100g Winter jig/100g Mean Difference Mean Difference
Study or Subgroup Mean [ug/100g] SD [ug/100g] Total Mean [ug/100g] SD [ug/100g] Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bosnia and Herzegovina, Crnkié et al. 2015 51 51 40 84 88 50 4.7% -3.30-6.21,-0.39]
Denmark (Conventional), Rasmussen et al. 2014 12 1 20 13 1 22 48%
Denmark (Organic), Rasmussen et al. 2014 8 9 21 13 4 26 48% -5.00 [-6.76,-3.24] -
Latvia, Neimane etal. 2017 454 545 J 18% -9.10[-30.11,11.81)
Netherlands(Conventional), van de Kamp et al. 2019 142 . 181 46% -3.90[-7.72,-0.08]
Netherlands (Organic), van de Kamp etal. 2019 103 16.5 45% -6.20[-10.61,-1.79)

Overall: higher in winter milk

Difference: 59.7 ug/kg
(95% Cl 2.37,9.57, p = 0.001

URo Tanzania, Ams-Glaser et al. 2021 . 133 70 14 86  4.5%
USA (Conventional), Sakai et al. 2022 426 34 . 151 34 26%
USA (Organic), Sakai et al. 2022 . 16.3 49 36.2 49 33% -1430[2542,-3.18]

Total (95% CI) 1145 1350 100.0% -5.97[-9.57,-2.37] g
Heterogeneity: Tau®= 69.71; Chi* = 1176.20, df= 23 (P < 0.00001); I*= 98% +
Test for overall effect: Z= 3.25 (P = 0.001)

20 10 0 10 20
Higher MIC in Winter Higher MIC in Summer

Drawn from data in Bath & Stewart chapter in “lodophor” book 2020
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Changes in milk consumption

Milk consumption trend since Plant-based alternatives trend since
1970s in the UK 2008 in the UK

3000
2500 7
2000
1500
1000

2
: 1]

Milk alternative Dairy Alternative

Milk and milk products (ml/person/week)
Proportion consuming (%)
D

o o o W 2008-11 m2017-19

HHHHHHHHHHHHHH

2002-03
2004-05
2
2
2
2
2
5
7
9

1. National Food Survey (1942-2000) & Family Food Survey from 2002; 2. Alae-Carew et al 2022
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lodine and milk alternatives

British Journal of Nutrition, page 1 of 8 doi:10.1017/S000711-
© The Authors 2017

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

3 1 o 112 s 1 ‘ 2 o . T R
Sarah C. Bath', Sarah Hill*, Heidi Goenaga Infante®, Sarah Elghul', Carolina J. Nezianya' and
— Margaret P. Rzlymzml*

Conventional cows'
milk
Fortfied (n-3) |GG - :

Hemp (n=2) . 2.2

Hazelnut (n=3) | 0.5
Rice (n=4) | 0.4
2% of the
Coconut (n=6) | o8 N allie o
Oat (n=5) | o5 cows’ milk
Almond (n=11) I 0.6

Soya(n=13) 13 —

0 10 20 30 40 50
lodine concentration (pg/100g)




British fournal of Nutrition (2023), 129, 832-842 doi:10.1017/50007114522001052
‘©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 Atribution licence (htp://creativecommons.org/licenses/by,/4.0/), which permits unrestricted re-use,
distribution and reproduction, provided the original article is propery cited.

Fortification of dairy
alternatives

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'* » ST

Market survey December 2020

( Milk alternatives

R

(n=105)

IODINE

28%

Yoghurt alternatives
(n=70)
6%

‘CALCIUM IODINE

=

CALCIUM

Cheese alternatives
(n=66)

IODINE




Provision of iodine

Cows’ milk products

- =

=124 ug

=2.6 Ug

Nicol et al 2022

British fowrnal of Nuwition (2023), 129, 832-842 doi:10.1017/50007114522001052
©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 Atrribution licence (htip://creativecommons.org/licenses/by,/4.0/), which permits unrestricted re-use,
distribution and reproduction, provided the original article is propery 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. \Wooclmclc5 I\a[hryn H. ]Izlrtl and
Sarah C. Bath'*

97.8%
reduction
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British Journal of Nutrition (2021), 126, 28-36 doi:10.1017/500071 14520003876
© The Author(s), 2020. 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 (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted re-use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Does
consumption

lodine status of consumers of milk-alternative drinks v. cows' milk: data
from the UK National Diet and Nutrition Survey

M. Dineva, M. P. Rayman and S. C. Bath®

Department of Nutritional Sciences, Faculty of Health and Medical Sciences, University of Survey, Guildford GU2 7XH, UK
Iant based milk
120
=
" 2
alternative e
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deficiency? :
e : :
0
All (n=773) Milk-consumers (n=487) Milk-alternative consumers (n=20)

Data from National Diet and Nutrition Survey (2014-2017)

Dineva et al. 2021 BrJ Nutr



UNIVERSITY OF

: . ) SURREY
lodine deficiency: not cured but controlled

Case reports of goitre in UK vegan?:

 toddlers

e children 7," [ €

) /A\\ Al ) §
“IDD can therefore

return at any time after
their elimination iIf

¢ 36% (n=89) in Bradford had program SUcCcess IS not
palpable goitre® sustained™’.

* women of childbearing age

Pregnant women:

1; WHO 2007 2. Yeliosof & Silverman (2018). J Pediatr Endocrinol Metab; 3. Brandt et al. (2018). Endocrine Abstracts;
4. Park etal. (2005) Endocrine Abstracts; 5. Shaikh et al. (2003). J Pediatr Endocrinol Metab; 6. Threapleton et al. Nutrients
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lodised salt in bread
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European Journal of Nutrition
https://doi.org/10.1007/s00394-023-03286-7

ORIGINAL CONTRIBUTION

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

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

impact on iodine intake

Katie Nicol - Anne P. Nugent? - Jayne V. Woodside®* - Kathryn H. Hart' - Sarah C. Bath'
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100
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Education

EUthyroid:

el

Towards the elimination of iodine <

. deficiency in Europe and beyond.
Uthyroid2

* EU study to raise knowledge and awareness in
women and children

0 UK women could not
9 1 /O identify milk/dairy as a
source of iodine

Myths around dietary
g T * Involvement of healthcare professionals
£\ » sources P

R S

* Interventions in two UK centres
Caution against kelp as a * University of Surrey
p[ant-based source * Queen’s University Belfast

EUthyroid2: co-funded through EU Horizon Europe and UKRI
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Key messages

lodine is an overlooked but vital nutrient
Essential for thyroid function and
brain development in early life

The UK and Ireland do not have salt iodisation policies

Milk and dairy products are the main source

Most milk alternatives are not iodine fortified

P -
< lodine needs to be considered on plant-based diets
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