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Iodine

Iodine is essential for the 
production of thyroid 
hormones T3 and T4

Iodine deficiency reduces the 
ability of the thyroid gland to 
produce thyroid hormones

Thyroid hormones are 
responsible for:
• Growth
• Cell repair
• Metabolism 
• Brain development



IODINE 

DEFICIENCY 

DISORDERS

Goitre 

Cretinism 

Hypothyroidism

Cognitive impairment

WHO Recommended

intakes

Adults: 150µg/day 

Pregnancy: 250µg/day

WHO - median UIC for iodine 

sufficiency 
Adults: >100 μg/l 

Pregnancy: >150 μg/l



Mild to moderate iodine deficiency

• Mild iodine deficiency associated with poorer cognitive outcomes in offspring 
(UK)

• Preconception maternal iodine status positively associated with IQ but not 
measures of executive function in childhood (UK); further data needed to 
establish public health importance of low preconception iodine status

• Little known about requirements when planning pregnancy and impact                            
on status during pregnancy

Insufficient data to reach any meaningful 
conclusions on the benefits and harms of routine 
iodine supplementation in women before, during 
or after pregnancy

Bath et al., 2013; Robinson et al., 2018; Harding et al., 2017; Dineva et al., 2020

Insufficient good-quality evidence to support 
current recommendations for iodine 
supplementation in pregnancy in areas of 
mild-to-moderate deficiency
Well-designed RCTs, with child cognitive 
outcomes, are needed in pregnant women 
who are moderately deficient 





IODINE STATUS IN UK
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• Results from National Diet 
and Nutrition Survey 
(NDNS)

• WHO cut off for urinary 
iodine concentration is 100 
µg/L

• Women of childbearing 
age (16-49 years) are now 
below the WHO threshold 
for sufficiency

Reported re-emergence of iodine deficiency 
among schoolgirls; median UIC in 14-15 y was 
80.1 µg/l

Vanderpump et al., 2011; NDNS, 2020



Iodine status in Ireland

• 2008-2010 National Adult Nutrition Survey 
(NANS; ROI; n=1106) - borderline UIC in 
women aged 18-90 y (median 101 µg/l) with 
sufficiency in men (median 116 µg/l)

• Dietary data shows median intake as adequate 
with only 26% of the population being below 
EAR

• Continued monitoring should be of priority

McNulty et al., 2017



Location n Median UIC 

(25th,75th percentile) 

(µg/L)

Median I:Cr ratio 

(25th,75th percentile)

(µg/g)

Median iodine content 

tap water

(25th,75th percentile)

(µg/l)

Geometric mean milk 

iodine

(µg/kg)

Belfast 294 125

(85,179)

89 

(64,139)

2.95

(0.90,3.41)

282

Derry 131 120 

(81,172)

84 

(60,121)

0.80

(0.48,2.14)

339

Dublin 97 105 

(64,178)

87

(55,157)

0.59

(0.36,0.59)

221

Cork 146 101 

(70,168)

86

(57,129)

1.80

(0.35,1.90)

193

Sligo 109 101

(59,140)

77

(45,132)

2.56

(0.32,2.56)

215

Roscommon 52 105 

(64,150)

89

(56,135)

1.91

(1.90,2.15)

148

Galway 72 98

(64,134)

77

(50,97)

0.50 146

Urinary iodine concentration (UIC), I:Cr in Irish schoolgirls, with 
accompanying tap water and milk collections

Median UIC 111 µg/l

Mullan et al., 2020



Iodine status - pregnancy

Booking Visit
20 week scan 
appointment

29 week 
hospital clinic 

review

Post natal 
review

McMullan et al., 2019; Mullan et al., 2022

• cohort of pregnant women 
living in Northern Ireland is 
iodine deficient  across  
pregnancy and  into  the  
postpartum  period

• offspring are iodine sufficient 
when feeding is established

• Confirmed by analysis of 
thyroglobulin



Accompanied by low knowledge of iodine

McMullan et al., 2019; Kayes et al., 2022



Ittermann et al., 2020

• standardized urinary iodine concentration (UIC) data; gold-standard 
laboratory in Helsinki

• iodine deficiency is still present in Europe
• need to harmonise iodine-related studies/measurements to improve 

the validity and comparability of results

Schoolgirls Pregnancy

https://www.iodinedeclaration.eu/



Mullan et al., 2018

• Analysed nTSH heel prick test results from NI national screening database between
2003 and 2014 (n=288,491)

• WHO propose definition of population iodine sufficiency at <3% nTSH >5 mIU/l
• Overall population prevalence of 0.49% nTSH >5 mIU/l; no year attaining prevalence

>3%
• Rising frequency of results >2 mIU/l of concern?

>5 mIU/l >2 mIU/l



*iodine content of these foods 

can vary based on type, season, 

farming & processing practices.
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Data taken from Finglas P RM et al. (2015) McCance and Widdowson's The Composition of Foods integrated 
dataset 

Iodine and diet



Example 

150µg/day

X2 FISH PER WEEK

GLASS OF MILK DAILY

PORTION OF DAIRY DAILY



Number of 

participants

Median 

UIC (µg/L)

Cows’ Milk consumed per 

day  (n=864)

None 50 (6%) 90 (63-116)a

140ml 197 (23%) 92 (63-124)a

140-279ml 230 (27%) 115 (73-158)b

280-242ml 166 (19%) 120 (89-165)b

425-570ml 110 (13%) 139 (81-204)b,c

More than 570ml 111 (13%) 145 (103-243)d

Cream (n=885)

Never/less than once a 

month

571(65%) 108 (69-162)a,b

Once in two weeks 229 (26%) 115 (81 -166)b

≥Once a week 85 (10%) 122 (93-196)b,c

Dairy desserts (n=891)

Never/less than once a 

month

485(54%) 104 (68-152)a

Once in two weeks 235 (26%) 117 (75-172)b

≥Once a week 171 (19%) 128 (86-172)b

Urinary iodine concentration according to intake of dairy products

Mullan et al., 2020; McNulty et al., 2017; Bath et al., 2022

Food sources of iodine in adults from national 
surveys in 10 countries that provided data on 
food contribution to overall intake



21.5% of UK and 

12.4% of Irish 

supermarkets 

surveyed stocked

iodised salt

Bath et al., 2014; Shaw et al., 2019

SALT IN UK 

AND IRELAND 

IS NOT

IODISED



Milk intervention in 

early pregnancy

Milk consumption approximately 1 pint/day; effect 
on iodine status in mother and child



21% of UK consumers classify themselves as 

flexitarian

Sales of plant-based milk doubled from 2019 to 

2020

In 2021 one in three British adults drink plant-

based milk alternatives

44% of adults aged 25-44 are plant-based milk 

users

Rise in plant-based diets

3% of UK adults are

vegan

Kantar Worldpanel (2021) Consumer Tracker
Mintel (2021) Dairy and Non-Dairy Drinks, Milk and Cream - UK - 2021. 
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www.supermarket.co.uk

A cross-sectional survey of plant-based milk, cheese, 

yoghurt and fish alternative products

December 2020

Eight main UK grocery retailers 

Online and in-store survey

An updated market survey of plant-based dairy and fish alternatives

Nicol et al., 2022

http://www.supermarket.co.uk/


2020 MARKET SURVEY

Products fortified with iodine:

Nicol et al., 2022



Results - Range of fortification

Nicol et al., 2022
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RESULTS - PORTION 

BASED MODELLING

Ref I II III
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50%

25%
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The current recommendation is to 

consume 3 portions of dairy per day

Nicol et al., 2022



Conclusion

• Iodine intake and status on IoI at low end of 
normal range

• Iodine status of pregnant women in NI low

• Very low levels of iodised salt availability 
throughout Ireland

• Milk and dairy an important source of iodine

• Unfortified plant-based alternatives will increase 
risk of insufficiency

Thanks to study teams and funders




