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Linking food intake data to health outcomes

Food composition data

i.e. nutrient content of food

Food consumption data

i.e. what we are habitually 
eating

Health/lifestyle data

BMI, BP, smoking, 
disease/health outcome



National Nutrition Surveys

Irish Universities Nutrition Alliance (IUNA)

• Development of national databases of dietary intake and health status 

• National nutrition surveys of the population from age 1 to 90 years

• Research related to nutrition, public health and food safety

• Support work of agencies responsible for food and nutrition policy and 
regulation in Ireland and the EU



1. Food safety

How exposed are we to risks within the food chain?

• Additives

• Pesticides

• Packaging materials

• Food toxins

Application of national nutrition surveys

Hazard 
identification

Hazard 
characterisation

Exposure 
assessment

Risk 
characterisation

Food 
consumption

Chemical 
Occurrence

https://www.efsa.europa.eu/en/interactive_pages/riskassessment/RiskAssessment

https://www.efsa.europa.eu/en/interactive_pages/riskassessment/RiskAssessment


2. Nutrition

What are the dietary habits of a population group?

• Population nutritional status

• Healthy eating guidelines

• Obesity and diet-related diseases

• Efficacy and safety of food fortification & supplement use

• Industry

Application of national nutrition surveys



Dietary assessment method

Weighed food record over ~4 days

Used to capture information about the 
specific eating occasion itself

• The day & date
• The time
• The name the participant gave the meal, e.g. 

breakfast, snack, drink, dinner, supper, etc.
• Where the meal was prepared
• Where the meal was eaten
• Social context
• Self-feeding/fed by caregiver

Biobanked serum and urine 
samples



Food diary template



Food packaging

Participants are provided with sealable bags for clean, dry food packaging

Verification of foods consumed

Allows recording of food ingredients

Data on packaging type and migratory chemicals
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Converting food intake to nutrient intake

UK food composition data

Amount of food 
consumed

Nutrient 
composition of 

food

(kcal/100g)(g/d)

=
Daily nutrient 

intake from food

(kcal/d)

supplemented with Irish data
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Case study: Iodine status in Irish women



Background

Iodine is an essential component of thyroid hormone synthesis.

Thyroxine (T4) Triiodothyronine (T3)

High risk populations
• Pregnant women
• Breastfeeding women
• Women of reproductive age
• Children < 3y

Globally, it is estimated that 1.88 billion individuals have inadequate 
iodine intake. 1

1. WHO (2006)



Consequences of iodine deficiency

Severe iodine deficiency in pregnancy can result in:

• Maternal and fetal hypothyroidism
• Increased risk of pregnancy loss
• Impaired infant growth
• Infant neurologic and cognitive deficits
• Cretinism

The magnitude of the consequences is dependent on the timing and severity of the 
deficiency.

While severe iodine deficiency is well-characterised, the effects of mild-to-
moderate deficiency are less clear

Pregnant women 
and infants



Gizak et al. (2018) Poster at Nutrition 2018, the American Society for Nutrition Annual Conference

Insufficient iodine status in pregnant women based on median UIC



1. Lack of a biomarker of individual iodine status

Median urinary iodine concentration (UIC)

• most commonly used indicator at a population level

• typically sampled in school-children to determine population status

• heavily influenced by day-to-day variation in water and protein intakes

• Therefore inappropriate for assessment of individual status

Three key challenges

Can thyroid hormones be used as a proxy indicator of  iodine status?



2. Difficulty in obtaining reliable estimates of iodine intake

Considerable variability in iodine food composition

Use of iodine-fortified 
feeds in winter

Seasonal variation in iodine 
content of whole cows’ milk

Variability in food composition has a large impact 
on assessments of iodine intake, particularly 
among young children for whom milk contributes 
a large proportion of their daily nutrient intake.



Other sources of variability

Use of iodine-containing teat 
disinfectants during milking

Variability in soil iodine content

Particular concern when milk is destined for infant milk formula.

Recent data from Teagasc have shown that 28% of farm supplies had milk iodine 
levels above the limit of 100mg/kg set out for milk destined for infant milk formula.



3. Relationship between maternal iodine status and infant 
neurodevelopment

Implications of severe iodine deficiency are well recognised and 
described; but the benefits of correcting mild-to-moderate iodine 
deficiency are less clear due to a lack of RCTs

• Which specific neurodevelopmental domains?

• To what extent?



Case study: Iodine status in Irish women
Data from NANS 2008-2010



Iodine intake and status in Irish women 
using national nutrition survey data
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Non-pregnant 
recommendation: 

UIC ≥ 100µg/L

WHO RDA/ EFSA AI: 
150µg/d

• 65% of Irish women of childbearing age are not 
getting enough iodine from their diet.

Pregnancy 
recommendation: 

UIC: 150 – 249 µg/L

• When the pregnancy reference value is applied, 
77% of women do not meet it.



Source of iodine in Irish women of childbearing age

< 5% of salt 
sold in 

Ireland 4

Fish

6%

Eggs

6%

Dairy 3

54% of daily intake

3. McNulty et al. (2017) Br J Nutr 117, 422-431.
4. Lazarus & Smyth (2008) Lancet 372, 888.



Iodine status in pregnant women in Ireland?

Nawoor et al (2006)

Women attending the National Maternity Hospital (n = 54)

Summer (n = 36); Winter (n = 18)

55% deficient in summer, 23% deficient in winter.



Responding to gaps in iodine nutrition research

Science Foundation Ireland Starting Investigator 
Research Grant

In the absence of  a biomarker of  individual iodine status, can thyroid hormones (± urinary 

iodine concentration and dietary intake), be used to identify women at risk of  iodine deficiency 

and suboptimal neurodevelopmental outcomes in their infants?



Iodine status in pregnant women in Ireland?

• Conducting large scale investigation of iodine status in early 
pregnancy (n=1,510)

Can thyroid hormones be used as a proxy 

indicator of  iodine status?

• Evaluate the relationship between maternal thyroid 
hormone status and maternal urinary iodine 
concentration in early pregnancy
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Relationship between maternal iodine status and infant 
neurodevelopment?

Maternal UIC related to 
maternal Tg in early 

gestation?

Related to indices of 
neurodevelopment at 12, 18 

and 24 months?



Key impacts of this project

Thyroid hormones as a proxy 

biomarker of  iodine status?

Trimester-specific normative 

reference ranges

Predictive model using clinically 

validated health outcomes

Reliable screening tool to 

assess iodine intake



Thank you

Get in touch:
Áine Hennessy
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