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Key messages
Iodine 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

 Iodine needs to be considered on plant-based diets 
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Public health approach against 
severe iodine deficiency



Role of iodine

T3I

T4

Iodine 
deficiency



Bleichrodt and Born 1994

Severely iodine 
deficient populations

Mean IQ: 
13.5 points lower than 
sufficient populations



“Hidden” 
effects of mild 
iodine 
deficiency

Bath et al (2013) Lancet

“Iodine deficiency is the world’s most prevalent, yet easily 
preventable, cause of brain damage”



2003

IGN Scorecard 2003

Deficient: 
54 countries



2021

IGN Scorecard 2021

Deficient: 
20 countries

Largest proportion 
(30%, n=6) in 

WHO European Region



Iodised salt – public health success

WHO recommended salt 
iodisation in all countries to 
control iodine deficiency

Mandatory salt iodisation in 55% of 
countries in WHO European region



Salt iodisation in the UK and Ireland 

12-20% availability in supermarkets

Not added to most processed foods



Goitre in the UK

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



“Accidental public health triumph”

Milk Marketing 
Board

Iodophor 
disinfectant

Fortified 
cattle feed
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Monitoring in the UK 2013



Trend in iodine status in the UK

NDNS Years 9-11 Report

Women of 
childbearing age: 
now classified as 
iodine deficient
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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)

WHO 2007; Department of Health 1991

WHO RNI
(µg/d)

UK RNI
(µg/d)

Adults 150 140

Pregnancy 250 140

Lactation 250 140



Avon 

Cardiff

Tayside

Exeter

Middlesborough

Oxford

Surrey

Leeds

London

Manchester

Belfast

Bradford

Iodine status in pregnant women 

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

NDNS does not include 
pregnant women

Data from sub-national 
studies in 12 areas of the UK



• National recommendations 
vary across European countries
• Government recommendations 

in 20% (n=11) 

• No recommendations in UK or 
Ireland

• Targeted (not blanket) 
supplementation policies may 
be needed

WHO Europe Report 2024

Iodine supplementation in pregnancy

20%

13%

29%

38%

Government

Professional
Societies

None

Unknown
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Salt reduction 



Food sources of iodine in Europe

Data source: Bath et al. 2022 Nutr Revs

0

50

100

150

200

250

300

Finland Netherlands
(Kingdom of

the)

Denmark Iceland Norway France Belgium United
Kingdom

Ireland Spain

Io
d

in
e 

in
ta

ke
 (

µ
g

/d
ay

) 
in

 a
d

u
lt

s

Other

Fruit & veg

Bread and cereals

Meat

Egg

Fish

Milk



Food sources of iodine in Europe
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Food sources of iodine in Europe

Figure source: authors of WHO report 2024. Data source: Bath et al. 2022 Nutr Revs 24
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Animal-source foods provide up to 80% of 

intake in adults in some countries

Milk and dairy Fish

Egg Fortified bread



Changing diets: 
risk of iodine 
deficiency

Bath 2024; Nature Reviews Endocrinology

Unfortified
milk

alternatives

Fruit &
vegetables

Nuts Bread Meat and
poultry

Cheese Eggs Cow's milk Yoghurt Fish

VEGETARIANSVEGANS

OMNIVORES

Iodine content of foods

Risk of iodine deficiency

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

Use of iodine supplement (if required)



Plant-based guidelines

85%
ADULT RNI 

UK: EAT Lancet diet = 128 µg/d
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Percentage of adult 
iodine intake 
from milk and dairy 
products

Data source: Bath et al. 2022 Nutr Revs
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33% adult intake 
(51% children)



UK and Irish milk is high in iodine

µg/glass

Data from 2024 systematic review (Tattersall et al 2024); milk data from year-round, conventional milk samples only
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Milk and iodine

Phillips (1997); Woodside & Mullan (2020) 

UK iodine intake is vulnerable 
to changes in:
1. milk-iodine concentration
2. milk consumption



Changes in UK milk-iodine concentration

Studies of retail milk; red dots: research studies
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Drawn from data in Bath & Stewart chapter in “Iodophor” book 2020 

Overall: higher in winter milk

• Difference: 59.7 μg/kg 
(95% CI 2.37, 9.57, p = 0.001)



Changes in milk consumption

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

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

0

1

2

3

4

5

6

7

8

Milk alternative Dairy Alternative

P
ro

p
o

rt
io

n
 c

o
n

su
m

in
g 

(%
)

2008-11 2017-19



Iodine and milk alternatives

1.3

0.6
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2.2

27.8

43.8

0 10 20 30 40 50

Soya (n=13)

Almond (n=11)

Oat (n=5)

Coconut (n=6)

Rice (n=4)

Hazelnut (n=3)

Hemp (n=2)

Fortified (n=3)

Conventional cows'
milk

Iodine concentration (µg/100g)

2% of the 
value of 
cows’ milk



Fortification of dairy 
alternatives

Milk alternatives 
(n=105)

CALCIUM

88%

CALCIUM

55%72%

CALCIUM

Cheese alternatives 
(n=66)

Yoghurt alternatives 
(n=70)

IODINE
IODINE

28%
IODINE

6%

Market survey December 2020

72%



Provision of iodine 

Nicol et al 2022

+ +

+ +

Cows’ milk products

97.8% 
reduction

= 124 µg

= 2.6 µg

Unfortified plant-based products



Dineva et al. 2021 Br J Nutr

Data from National Diet and Nutrition Survey (2014-2017)
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Iodine deficiency: not cured but controlled

1; WHO 2007 2. Yeliosof  & Silverman (2018). J Pediatr Endocrinol Metab; 3. Brandt et al. (2018). Endocrine Abstracts; 
4. Park  et al. (2005) Endocrine Abstracts; 5. Shaikh et al. (2003). J Pediatr Endocrinol Metab; 6. Threapleton et al. Nutrients

Case reports of goitre in UK vegan2-5:

• toddlers 

• children 

• women of childbearing age

Pregnant women:

• 36% (n=89) in Bradford had 
palpable goitre6 

“IDD can therefore 
return at any time after 

their elimination if 
program success is not 

sustained”1.



Iodised salt in 
bread

Education

Future

Fortification of 
milk-alternatives

+KI



Iodised salt in bread

WHO Europe Report 2024
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Fortification of milk alternatives

Usual diet

Unfortified

13 µg/100 ml

22.5 µg/100 ml

45 µg/100 ml

Fortification at ≥ 22.5 and < 45 μg 
iodine/100 mL required to minimize the 

impact on iodine intake
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Education

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

• Involvement of healthcare professionals

• Interventions in two UK centres
• University of Surrey 

• Queen’s University Belfast

EUthyroid2: co-funded through EU Horizon Europe and UKRI

91 % UK women could not 
identify milk/dairy as a 
source of iodine

Myths around dietary 
sources

Caution against kelp as a 
plant-based source



Key messages
Iodine 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

 Iodine needs to be considered on plant-based diets 



WHO/IGN Report
• Co-authors: 

Dr Maria Andersson, 
Dr Gregory Gerasimov, 
Dr Rodrigo Moreno-Reyes
Clare Farrand

• Other members of the working group: 
Joyce Greene, 
Lisa Rogers, 
Werner Schultink, 
Sara Marchand
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Thank you for your 
attention

Contact: 
s.bath@surrey.ac.uk 
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