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Linking food intake data to health outcomes

Food consumption data Food composition data

i.e. what we are habitually i.e. nutrient content of food
eating




National Nutrition Surveys

Irish Universities Nutrition Alliance (IUNA)

* Development of national databases of dietary intake and health status

Department of

* National nutrition surveys of the population from age 1 to 90 years \\\;0"1 Iﬁg;ifg::;;ﬁg Marine

An Roinn

Talmhaiochta,
Bia agus Mara

* Research related to nutrition, public health and food safety

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

|

Dr Janette Walton (MTU) Dr Breige McNulty (UCD) Professor Albert Flynn (UCC) Dr Laura Kehoe (UCC)
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Application of national nutrition surveys

1. Food safety

How exposed are we to risks within the food chain?
e Additives

* Pesticides
* Packaging materials

* Food toxins

Hazard - Hazard
identification characterisation

Exposure ' Risk
s
consumption Occurrence E UCC

tyCIIgC ork, Ireland
t a hOllscoile Corcaigh

https://www.efsa.europa.eu/en/interactive _pages/riskassessment/RiskAssessment



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

Application of national nutrition surveys

2. Nutrition

What are the dietary habits of a population group?

* Population nutritional status

* Healthy eating guidelines

* Obesity and diet-related diseases

e Efficacy and safety of food fortification & supplement use

) safefood

* Industry

Weight-..

A Gu

Scientific Recommendations

1IN 4 children on for Healthy Eating Guidelines

in Ireland

the island of Ireland
is overweight

o
60-0’ Child’'s | '~

Dietary Strategies for Healthy Eating for

Pre-school children in Ireland

Evidence from the IUNA National Pre-School Nutrition Survey

{)safefood
Food and nutrient intake and
'y attitudes among disadvantaged
’ groups on the island of Ireland

Summar; 'y Report

d
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Dietary assessment method

Used to capture information about the
specific eating occasion itself

* The day & date

* Thetime

Weighed food record over ~4 days  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

TODAYS DAY [Please drde one) THIS MEAL IS TIME WHERE MEAL OR SHACK WHERE THE MEAL WAS WHO DID THE CHILID EAT WHO FED THE CHILD THIS
DATE CALLED WAS PREPARED EATEN THIS MEAL WITH MEAL OF FICE UFSE
LH]
—_— Mon Twes Wed Thurs Fri ; N M
[i=.g. smack, drink, (&g homae, criche) {e.g.in car, at table, in [i=.g. parent, on their owmn, [i=q. self-fed, dad,
Sat Sun hanch) fromt of TV) childminder) childminder)
CONTAINER DETAILED FOOD OR DRINK DESCRIPTION AMOUNT WEIGHT OF CONTAINERS DESCRIPTION PACKAGE FOOD WAS TN
TYPE & {Please indude brand and cooking method) OR WITH LEFTOVERS OF ANY LEFTOVERS
WELGHT WEIGHT oM Fort
(g} TYPE SIZE
OF ITEM
SERVED
MY 1t MY 15t EMPTY
EMPTY CONTAINER WITH ANY
CONTAINER LEFTONERS
IS A WEIGHS
ANDIT
WEIGHS
MY MY Znal EMPTY
2nd EMPTY CONTAINER WITH ANY
COMTAINER LEFTOVERS
ISA WEIGHS
ANDIT 3
WEIGHS
MY MY Zrd EMPTY
IrdEMPTY CONTAINER WITH ANY
COMTAINER LEFTOVERS
ISA WEIGHS
ANDIT

WEIGHS




Food packaging

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

|

[Verification of foods consumed }

[Allows recording of food ingredients 1

[ Data on packaging type and migratory chemicals ]

University College Cork, Ireland
Colaiste na hOllscoile Corcaigh
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5344 Huriy Dorys Thick & Churiey Sctato Chips -

@3 Wisible: 24 of 24 Vanatles

D | SURVDAY | OOW | MEANO  MITYPE TME | LOC | BRAND | Brand_Dascnztien | FCO0E Descriptcn FWr | ofM uedly  wnatG | STAR
1 1 Dreaast 0615 Home 10907 Bawley's Tea (Genenc) 17985 Tea, Hack. infusion. amrage 80 Weaghed Tozs Beveragas Food ¢
1 1 Deeaiast 0815 Home T607 Jarv's Otd Fashioned Orange Masalade 17078 Marmalade 150 FordPos. Segars, symps. px.. Sugars, confectionary. . Food ¢
101 1 Dreaifest 0815 Home 8119 Premier Daines Full Fat Mik 12316 Whole milk, pastewnised awrmge 400 Food Adas Weole mik Mik & yoghut Food c
10 1 DBrealdast 0815 Home 2000 Superguinn Brown Shoed Bread 5233 Brown bread shced pen [nsh) av 130 Food Atias Wholemeal & brow Bread & rols Food ¢
1 1 Drealfast 0615 Home. 11404 Tropicana Orangs Jucs (Genenc) 44301 Orange jucs, tnswestened 1078 Weghed Fruft uuces & smo Frut & fut dishas Food ¢
] 2 MemngS... 0950 Home 10907 Bandey's Tea (Genenc) 17485 Tea, black infuson. awrage B0 Weghed Texs Beverages Food ¢
" 2 Memng 8. 0950 Home 9620 Homemadz Dish or Recige 11532 Sporge cake, wih dary tream ind 00 Wegred Cakes pastoes & . Bscuts, cakes & s Frodc
101 2 Memng$S.. 0950 Home 9551 Nan Brandzd Faods 7377 Wiater, distiled 6000 FoodAfas  Orer beverages Beserages Food ¢
1t 2 MemngS... 0350 Home 8119 Pramier Danes Full Fat Mik 12316 Whole mik, pastemnsed. awerage 400 Food Aflas Whole mik Mik & yoghut Food ¢
101 JilenchLgh... 1300  RelaraiFa 10907 Bandey's Tea (Genenc) 17985 Tea, back. infusion. awrage 480 Food Afas Tess Beveragss Food ¢
0] I LeanchLigh . 1300  RelatreiFa 10907 Bawdey's Tea (Genenc) 17465 Tea, black iefusnn, awrage 80 Food Atas Toss Beverages Food ¢
10 3 Lenchligh 1300 RelanefFa 5344 Hunicy Dorys Thick & Chunky Potato Chips - 17133 Potato crsps, thick, cnka-cut 250 Manafactur Savoury snscks Segars, confectionary. Food ¢
" 3 Lenchligh.. 1300 RelanefFa 138 Jacod's Cream Crackers 11510 Crzam crackers 36.0 Mansfactar. Biscens incuding . Biscuts, cakes & pas . Foodc
" JLenchLgh.. 1300 Relatneffa 9336 John West Tinned Tuna (Genenc) #6339 Tena, canned in bme. drained 100  Weghed Fish & fish products Fish & fish dishes Food ¢
10 I lechUgh. 1300  RelarafFa 9551 Non Brandad Foods AT3TT Watsr, dstibed N0 FoofAtas  Omber boverages Beverages Food ¢
1 3 Lenchligh. 1300 RelaneiFa 9531 Unknown Brand 12316 Whole mik, pasteunsed, awrage 400 Feod Afas Waok mik Mik & yoghut Food ¢
11 3 lenchligh. 1300 RelatnelFa 3531 Unknown Brand 12316 Whale mik, pastewnsed, amrege 400 Food Adas Weole mik Mik & yoghut Food ci
1 3 LenchLigh.. 1300  RelanelFa 9531 Uninown Brand 17510 Mayonnasse. retal 300 Houszhold . Soups, sauces & .. Soups sauces A mis Foodc
W & bveongM... 65 Home Y820 Homemads Lisn or Hecipe 1310 Grawy With Reast Juces {MaiUhe BUU  FoodANas Soups, saUCes & . Soups, sauces & ms. Food co
10 4 EwnngM.. 1815 Home 9620 Hamemade Dish or Recipe f , $3g¢ and onicn, homamade 1200 Feod Aas Savounies Grans, nce, pasta & . Food co
10 4 EwangM . 1815 Home 3552 Loose Fruk & Vegetables 6183 Potatces Fried in Sufna SNA_ Fand dae Mhirnad fied @ m  Dntatnac X nicty g Food co
10 4 EwnngM.. 1815 Home 9562 Loose Frutt & Vegetablss 8511 Camots Roastar 3 - - dishes Food co
101 ¢ EveangM.. 1815 Home 9562 Loose Frut & Vegetathes 13172 Breceal, green, YG"OW box |nd|CateS 'ntake dishes Food co
10 & EwangM.. 1615 Hame 4551 Man Brandad Foods 1737 Walar, dstibed 1 wrages Food co
101 £ EwnngM. 1815 Home 981 Unknown Brand 18331 Chicken, meat at a_s!ngle meal for one
101 5 Nt Srack 2200 Home 10907 Beeleys Tes (Genesc 7965 Tea, back infs part|C|pant
1 5 Nught Srack 2200 Home 16853 Marks & Spancer Dutch Sharcake 11523 Shontbread

2% 101 5 Nght Srack 2200 Home 8119 Pramver Daines Full Fat Mik 12316 Whole mik, pasteunsad. aerage
DleanieEs: UD 1 SRR IO O O AN T TS T

101 1 Drealfast 0B 15 Home 2530 Flora Sunfower Spread
1 1 DBreaifast 0815 Home 9561 Mon Branded Foods - RING  Food Afas (ke hawarans Reveragas Food co
1 ! Breakfast 0815 Home 11404 Tropicana Orangs Juce (Genenc) 4301 Orange juice, ur - . - dishes Food co
2l 2 im0 e o s« €M DOX indicates intake for ..
10 2 Linch igh. 1200 Home 4333 Bremans Yhokgrai Brown Beead 1851 Grarary bread H & rols Food co
1 2 Lench Ligh., 1200 Home 4553 Halmans Light Redsced Calore Mayoansise 17511 Mayeanasse. red a S|ngle day for one vmis Food co
1t 2 Lench Ligh... 1200 Hame 9820 Homsmads Dish or Recipe 17373 Stefirg, sage & participant ta&  Foodco
1! 2 Lench Ligh... 1200 Home 17439 Potato casps, 1l R wary_.. Food ¢




Linking food intake data to health outcomes

Food consumption data Food composition data

i.e. what we are habitually i.e. nutrient content of food
eating




Converting food intake to nutrient intake

X

(g/d) (kcal/100qg) (kcal/d)

UK food composition data supplemented with Irish data

@ Food Safety

AAAAAAAAAAAAAAAAAA

-==22 EuroFIR

European Food Information Resource

Report on a Total Diet Study
carried out by the Food Safety
Authority of Ireland in the
period 2012 — 2014

MARCH 2016




Linking food intake data to health outcomes

Food consumption data Food composition data

i.e. what we are habitually i.e. nutrient content of food
eating




Case study: lodine status in Irish women




Background

lodine is an essential component of thyroid hormone synthesis.

Globally, it is estimated that 1.88 billion individuals have inadequate

iodine intake. 1

The spectrum of iodine deficiency disorders

Life stage

Effects

Foetus

Neonate

Child and Adolescent

Adult

Abortions

Stillbirths

Congenital anomalies
Increased perinatal mortality
Increased infant mortality

Neurological cretinism: mental deficiency, deaf
mutism, spastic diplegia, and squint
Myxedematous cretinism: mental deficiency and
dwarfism

Psychomotor defects

Neonatal goitre
Neonatal hypothyroidism

Goitre

Juvenile hypothyroidism
Impaired mental function
Retarded physical development

Goitre with its complications
Hypothyroidism
Impaired mental function

Thyroxine (T4)

VS Enlarged
/ 3
Thyroid AZA /) mg thyroid
gland — — - gland

Normal Gotter

High risk populations

* Pregnant women

* Breastfeeding women
 Women of reproductive age
e Children < 3y

OH
0

Triiodothyronine (T3)

1. WHO (2006)



Consequences of iodine deficiency

Severe iodine deficiency in pregnancy can result in:

* Maternal and fetal hypothyroidism
* Increased risk of pregnancy loss
Pregnant women * Impaired infant growth

and infants * 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




Insufficient iodine status in pregnant women based on median UIC

/// - 7
////////

/
% /
yy///}f
) 4
- Insufficient iodine intake (mUIC <150 pg/L) - Excessive iodine intake (mUIC 2500 pg/L)
Adequate iodine intake (mUIC 150-249 pg/L) W Sub-national data
- Above-adequate iodine intake (mUIC 250-499 pg/L) No data

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



Three key challenges

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




2. Difficulty in obtaining reliable estimates of iodine intake
Considerable variability in iodine food composition

European Journal of Clinical Nutrition
https://doi.org/10.1038/541430-017-0030-9

ARTICLE

ccccccc

Variation in iodine food composition data has a major impact on
estimates of iodine intake in young children

{ - ~ s . P ~ 4. . . 345
Aine [1(:1111(:'55}*1‘2 - Carol ni Chaoimh'” + Elaine K. Mcc.‘arlhyl'2 - Ciara ngslonl - Alan D. Irvine*** -
Jonathan O’B. Hourihane™® + Louise C. Kenny®’ + Deirdre M. Murray™® - Mairead Kiely ®'?

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.

Use of iodine-fortified
feeds in winter

University College Cork, Ireland
Colaiste na hOllscoile Corcaigh



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?

e To what extent?

y Coll Cork, Ireland

University College Cork, | n
Colaiste na hOllscoile Corcaigh



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




lodine intake (ug/d)

lodine intake and status in Irish women

using national nutrition survey data

250

200 WHO RDA/ EFSA Al:

150ug/d

150

100

50

0

B Total population ® Men (18-35y) ® Women (18-35y)

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

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

180

160

140

120

100

80

60

40

Urinary iodine concentration (pg/L)

20

lodine intakes and status in Irish adults: is there cause for concern?

Breige A. McNulty™, Anne P. Nugent', Janette Walton?, Albert Flynn?, Christina Tlustos® and
Michael J. Gibney!

YUCD Institute of Food and Health, University College Dublin, Belfield, Dublin 4, Republic of Ireland

School of Food and Nutritional Sciences, University College Cork, Cork, Republic of Ireland

SFood Safety Authority of Ireland, Abbey Court, Lower Abbey Street, Dublin 1. Republic of Ireland

[ Pregnancy
recommendation:

UIC: 150 — 249 pg/L

Non-pregnant
recommendation:
UIC = 100ug/L

B Total population  ® Men (18-35y) ™ Women (18-35y)



Source of iodine in Irish women of childbearing age

Dairy 3 Fish Eggs < 5% of salt
sold in
54% of daily intake 6% 6% Ireland 4

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



lodine 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.

University College Cork, Ireland
Colaiste na hOllscoile Corcaigh



Responding to gaps in iodine nutrition research sh

Ireland For what's next

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?

i B asiteis !
A _;hl!! sheuw
m-lwuw’ ‘.,_.__

W%v

School of Food and
Nutritional Sciences

Science Foundation Ireland Starting Investigator
Research Grant

University College Cork, Ireland
Colaiste na hOllscoile Corcaigh



lodine 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

7 IMPROVED concentration in early pregnancy

University College Cork, Ireland
Colaiste na hOllscoile Corcaigh



COMBINE Assessments - [DNI.‘H'II“

ol R.

Day 1 2 4 6 9 12 18 24
2 month months months months months months months months

Body composition

Questionnaires Blood samples
Anthropometry l é
;'_I Maternal attachment &
postnatal depression
wres
s of Q\,\es’c\o\’\\"a
Tyee Early Life Environment

Baby’s Health
Baby’s Nutrition
Eating Behaviour

Nutritional Supplements
Vaccinations

Sun Exposure )
Visual

Sleepin atterns
D PINg p Habituation
BABYSCREEN APP, Child

Behaviour Checklist & ( ‘ ( ‘

Greenspan Social Emotional =
and Adaptive Behaviour MacArthur Bates CDI Bayleys llI




Relationship between maternal iodine status and infant
neurodevelopment?
]

I
S [nnlﬁinc
Maternal UIC related to Related to indices of
maternal Tg in early neurodevelopment at 12, 18

gestation? and 24 months?




Key impacts of this project

Urinary iodine
concentration at 11
w gestation

Risk

profile

Outcome: Indices

Thyroid hormone of
status at 11w neurodevelopment
gestation in infancy and early
childhood

Predictive model using clinically
validated health outcomes

@
Ve
Science S I
Foundation

Ireland For what's next

Thyroid hormones as a proxy
biomarker of iodine status?

Trimester-specific normative
reference ranges

1. DO YOU DRINK GLASSES OF MILK (HOT OR COLD)?

Yes*
O

mfi

IF YES, HOW OFTEN?

Seldom*

Once a month®

2-3 times per month®
1-2 times per week*
3-4 times per week*
5-6 times per week®
Once a day”

2-3 times per day®

= 4 times per day or more

OOoogooooaoao

HOW MUCH MILK WOULD YOU TYPICALLY DRINK?

Number of glasses |:|

Photograph G18: A* B* C

IR

Reliable screening tool to
assess iodine intake

University College Cork, Ireland
Colaiste na hOllscoile Corcaigh



A TRADITION OF
INDEPENDENT
THINKING

University College Cork, Ireland
Colaiste na hOllscoile Corcaigh

Thank you

Get in touch:
Aine Hennessy
a.hennessy@ucc.ie

Ui
C

niversity College Cork, Ireland
olaiste na hOllscoile Corcaigh


mailto:a.Hennessy@ucc.ie

