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1in 3 NZ toddlers have suboptimal

Iron status

40 - Total

M Iron deficiency
anaemia

Hliron deficient
erythropoiesis
[]Depleted stores

Prevalence (%)

E Suboptimal iron
status

6-11.9 12 - 24
Age (months)

(Soh et al, 2004)
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Consequences of iron deficiency

Iron deficiency anaemia is assoc with:

— Poorer mental, motor & behavioural development
— Slower weight velocity

— And may increase morbidity (fever, respiratory
Infections, diarrhoea)

Non-anaemic iron deficiency may be assoc with
— Subtle -ve effects on cognitive function, fatigue
— Increased risk of iron deficiency anaemia



Zinc — 38% toddlers suboptimal serum zinc
(Morgan et al., 2010)

Vitamin D - 43% toddlers suboptimal serum
25(OH)D (Houghton et al., 2011)

lodine - 54% toddlers suboptimal urinary iodine

(Skeaff S, personal communication, 2011)
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Options

e Supplementation

e Fortification

 Dietary change



Food-based intervention

Food-based interventions are
preferable when mild rather than
severe deficiency common:

 NO screening required
* No risk of accidental overdose
* Avoids supplement effects

 May improve overall diet quality




Which foods?

Red meat:

* High in iron and zinc
« Contains haem iron

« Enhances iron and zinc absorption

Fortified toddler milk:

*High in iron, zinc, vitamin D, iodine

*No behaviour change (toddler)



Toddler Food Study

To test the efficacy of an increased intake of
red meat or the use of a fortified milk for
Improving the iron (and zinc, vitamin D and

lodine) status of healthy 12-20 month old
New Zealand children
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Inclusion criteria

« 12-20 months old
* Apparently healthy

« Parent prepared to offer:

- Meat

- Cow’s milk




Exclusion criteria

« Haemoglobin <105g/L
« Haemoglobin <110g/L & serum ferritin <12ug/L

« Currently consuming Fe or Zn-containing
supplements

« Currently consuming
toddler milk or infant
formula




Eligibility Assessed n=486 ‘

!

Randomised n=225

Fortified Milk
Group

n=45

Placebo Group

n=90
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Interventions




“Meat/fish/poultry” intake
Increased

—— Fortified
Milk
Group

-— Placebo

Adjusted for age, sex, education, income, ethnicity
a Significant difference from baseline P<0.05
b Significant change compared to Placebo Group P<0.05 15



UNIVERSITY

OTAGO

Red meat intake increased

— Meat
Group

- Fortified
Milk
Group

Red meat (g/d)

— Placebo
Group

8))
1

Baseline

Adjusted for age, sex, education, income, ethnicity
a Significant difference from baseline P<0.05
b Significant change compared to Placebo Group P<0.05 16



Te W

Milk intake unchanged in milk
groups

g BO0 - —— Fortified

— 250 - Milk

x

S 2004 Group
--------------------------------------------------------- — Placebo

Adjusted for age, sex, education, income, ethnicity
a Significant difference from baseline P<0.05
b Significant change compared to Placebo Group P<0.05 17
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Total iron Intake increased

— Meat Group

— Fortified Milk
Group

Iron (mg/d)

— Placebo
Group

Baseline 4 wk

Adjusted for age, sex, education, income, ethnicity
a Significant difference from baseline P<0.05
b Significant change compared to Placebo Group P<0.05 18



* Meat group M red meat intake

* Milk groups did not change
their milk intake

Both the meat group and the
iron-fortified milk group A total
iIron intake
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Change in serum ferritin

45 -

__40 - — Meat Group
=
= 35 -
2 30 -
S 25 — Fortified Milk
5204 Group
g 5
© 10 - o — Placebo
» Group

L P PP

0 ' :

Baseline End of Study

Adjusted for age, sex, age x sex, infection, education, income, ethnicity
a Significant change from baseline P=0.002
b Significant change compared to Placebo Group P<0.05 20



e lron stores W during the second
year of life

*Both M red meat intake and
using an iron-fortified milk
prevent this N/ iniron stores

e lron-fortified milk increases iron
stores in 12-20 month old NZ
children

21



* Provide iron rich foods
- Red meat prevents drop in iron stores
- Fortified milk increases iron stores

« Maximise amount of iron absorbed

* Red meat dishes must be toddler-friendly : -
e Offer refused foods at least 10 times

« Make sure toddler not full before the meal

22
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Food-based strategies improve iron status in toddlers: a randomized

controlled trial’™

Ewa A Srymlel-Gay, Elaine L Ferpuson, Anne-Lowise M Heath, Andrew R Gray, and Rosaling § Gibson

ABSTRALT

Backprowmd: Norenemic iron deficiency is common in ioddlers in
developed countrees. Food-based siralegies ans safe methods b con-
trisl and prevent mald micronutnent deliciencies.

Ubjectives Crar objective was o determine e eflicacy ol an in-
creased imlake of red mest, or the consumption of iron-lortGed
mulk, tn improsement of maa slatus in boddlers at a population level
Desipm: In this 20wk rasdemmzed placebo-controlled nal, 223
healthy nonanemic 12=-20-mo-old chikdnen were assigned w0 1 ol
3 proups: med mesl (isddlers encouraged 10 conswme =26 mg inon
from red meat dishes daly), foctified milk [podddlers”™ regular milk
replaced wilh iron-fortilied (1.5 myg mroa/100 g prepared milk) cow
mulk], or comlmal [toddlers’ regular milk replaced with nonfortGed
(007 meg eroa 100 g prepared milk) cow milk]. Blood samplis wene
collected ab baselme and a1 20 wk for hemoglobin, ssram femiting
serum. lrarsferrin receplor, amd C-reactlive protein, The prevalence
ol suboptimal iren status (e, depleted imon slores, ron-deficient
erviBmopieeins, and iron delciency anemia) was delermined, and
bBady mron was caleulabed.

Resulis: Mo intervention effects were shown on e prevalence ol
subiplimal irom slatus. Semam lermitin mensased by S4% (95% CL
1450, B2%; P = QUKIZ) in the foridied milk group, ded ool change
(+10%) in the red meat group (5% CLI -T%, 3%, P = 0241
arxl tended o decrease (— 14%) 1n the contral group (Y5% C1: - 27%,
1%; P = 0063). By 30wk, in comparison wilh 1he coalml grivap,
serum lemmilin and body iron were significanily higher in the lortGed
milk grougp (both f* - (UEHIT), amd serem Perritin was signilicantly
higher tn the med meal groap (F = 0L033),

Conclusions: Consumplion of roa-lfortfied milk can incresse inon
slares i bealthy nonanemac oddlers, whereas incressed intakes ol
red meal can prevenl Wheir decline. This trial was peprsbered &l
actrorg.au as ACTEN 2605000457617, Am 4 Clin Nutr 2008
Ar1541-51.

In populations sach as New Fealand's, wheee mild iron de-
ficlency 18 compon and iroa deficiency aperda 38 rare {1-T),
universal biochemical sereening 15 not recommended (153 It ks
also nol appropriate w use universal iron supplementation be-
cause of s cost and posalble sade effects, including advesse
effects on growth in young children wie do not have anemia
(16, 17). Food-based strategies are preferred o sapplementation
in this setting becsuse they ane more sustainable, do not seguine
apiversal sereening for lson deficiency, avold the rsk of acei-
dental iron overdose and poor utilization of other trace minerals
sch as minc ard copper (L&, 199, and appear 10 be safe for
childrenr who are iron sufficbent

Ohservational siudies suggest a positive association beiweesn
consumption of flesh foods (7, 2022} or iron-fortified milk (1, &,
23 and iron stores 10 oddlers. However, no intervention studies
have yet investigated the effects of meat intake on iren stams in
this ape proup. Farthermore, rodomized tials thal examined
the effects of iron-fortified milk oo iron status in toddless ane
few, and the resulis have been inconsistent (8, 10-12, 245 All
bt ome of the randomized trals nvestigated the cffects on
toddler bron statas of on-fostifed milk inktiated in infancy, and
the ope study that bepan at 12 mo was weakensd by a high
attrition rate {11). Mone of these stodies repon estimates of body
iron (250

In this study we determined the efficacy of an increased intake
of rsd meeat, of the copsumpiion of iron-fortified milk, in io-
provement of bron status in Mew Zealand woddless at a population
level. Our hypothesis was that an increased intake of red meat, of

! From the Depariments of Human Nutrition (EASG, ELE, AcLMH, and
BSG)y and Preventive and Social Medicine (ARG), Univessity of Chzgo,
Munedin, Mew Faaland.
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ESSENTIAL FOR YOUR TODDLER’S WELLBEING
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Zinc status unchanged

JN THE JOURNAL OF NUTRITION

The Journal of Nutriticn
Nutritional Epidemiclogy

Red Meat and a Fortified Manufactured
Toddler Milk Drink Increase Dietary Zinc
Intakes without Affecting Zinc Status of
New Zealand Toddlers™™*

Emily J. 1\|-il:rrg,an,j Anne-Louise M. Hfﬂ‘th,s Ewa A. Szymlck-Gay, 7 Rosalind 5. Gil:s:l:m,S Andrew R. Grayf
Karl B. Bailey,” and Elaine L. Fcrgusuns'&'

‘Drepartment of Heman Nutrition and “Department of Preventive and Social Medicine, Uriversity of Otage, Dunedin, New Zealand;
"Departmert of Clinical Sciences, Pediatrics, Umed University, SE-901 £5 Umed, Sweden; and "Nutrition and Public Healch Intervention
Research Urit, London School of Hygiene and Tropical Medicine, London WOLE THT, UE

Abstract
Evidence suggests that New Zealand {MZ} children are mildly zinc deficient and may respond to dietary change. A 20-wk

randomized intervention trial was therefore conducted to determine whether an increased intake of red meat or
consumption of a fortified manufactured toddler milk drink (FTRD, fortified with zinc and other micronutrients|) waouwld
increase dietary zinc intakes and imorowe the biochemical zinc status of 12- 1o 20-mg-old NZ toddlers. Toddlers were
randomized to a red mest interventicn |n = 20), FTMD intervention [n = 45}, or nonfortified milk placebo (n = 90). Study
foods were provided. Adherence was assessed wia monthhy 7-d meat or milk recording dizries. Hair and serum zing
concentrations, and length and weight were measured at baseling and postintervention. Mutrient intakes were assassed
via 3-d weighed food records at baseline, wk 4, and wk 18. At baseline, 38% of participants had low serum zinc
concentrations despite seemingly adeguate dietary zinc intekes [<4% below the Estimated Awversge Reguirement].
Dietary zinc intakes significantly increased by 0.8 mafd (85% CI: 0.5, 1.1) in the mseat group and 0.7 mg'd {85% CI: 0.2, 1.1}
in the FTM D growp comparad with a decrease of —0.5 [95% CI: —0.8, —0.2} mg/d in the placebo group. Mo corresponding
increasaes im serum or hair zinc concentrations were observed. Dietary zinc intakes achisvable via interventions based on
red meat or a FTMD are unlikely to imorowe biochemical zinc status in NZ toddlers. These results slso question cutoffs
used to define zinc deficiency in toddlers.  J. Mutr. 140: 2221-22286, 2010.

-
A
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Vitamin D status improved
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Placebo and
Toddler Milk

Meat

_ Summer: No evidence of a dose-effect
Winter: For every 1 mcg (40 IU) vitamin D = 9% 1 in 250HD

10 20 30 40 50 60 70 80 90 100

Geometric mean serum 25(OH)D (nmol/L)

0

Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

— Meat ——— Combined milk 26
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Vitamin D-Fortified Milk Achieves the Targeted
Serum 25-Hydroxyvitamin D Concentration
without Affecting That of Parathyroid Hormone

no1in New Zealand Toddlers’™

Lisa A. Houghron,** Andrew R. Gray,” Ewa A. Szymlek-Gay,® Anne-Louise M. Heath,*
and Elaine L. Ferguson’

4Drpa:1rnrnt of Human Nutrition, and c]_']:'1::;1rlr['_e11t of Preventive and Social Medicine, University of Otago, Dunedin, New Zealand;
"Department of Clinical Sciences, Pediatrics, Umed University, Umed, Sweden; and “Department of Nutrition and Public Health
Intervention Research, London School of Hygiene and Tropical Medicine, London, UK

Abstract

For young childran, the level of vitamin D reguired to ensure that maost achieve targeted serum 25(0HID = 50 nmaol/L has
not been studied. We aimed to investigate the effect of vitamin D-fortified milk on serum 25(CHID and parathyroid
hormeone [PTH) concentrations and to examine the dose-response relationship betweean vitamin D intake from study milks
and serum 25(0HID concentrations in healthy toddlers aged 12-20 ma living in Dunadin, New Zealand {latitude 46°S). Data
fraom a 20-wk, partially blinded, randomized trial that investigated the effect of providing red meat or fortified toddler milk
on the iron, zinc, ioding, and vitamin O status in young New Zealand children {7 = 181; maan age 17 ma) werg usad.
Adharence to the intervention was assassad by 7-d weighed diaries at wk 2, 7, 11, 15, and 19. Serum 25(CHID
concentration was measured at basaline and wk 20, Mean vitamin D intake providad by fortified milk was 3.7 pugld (range,
0-10.4 pg/d). After 20wk, serum 25{0H)D concentrations but not PTH were significantly different in the milk groups. The
prevalence of having a serum 25(0H)D < 50 nmol/L remained relatively unchangad at 43% in the meat group, whereas it
significantly decreased 1o between 11 and 15% in those consuming fortified study milk. In New Zealand, vitamin O intake
in young children is minimal. Qur findings indicate that habitual consumption of vitamin D-fortified milk providing a mean
intake of nearly 4 ug/d was effective in achieving adequate year-round serum 25(0H)D for most children.  J. Nutr. 147:
1-7, 2011,
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lodine status improved

% with Urinary lodine Concentration <50ug/L

-

Placebo 42% 50%

Fortified milk 66% 29% <0.01

(Skeaff S, personal communication, 2011)
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Journal of the New Zealand Medical Association

Rates of common communicable illnesses in non-anaemic
12-24 month old South Island, New Zealand children

Andrea J Cross, Anne-Louise M Heath, Elaine L Ferpuson, Andrew R Gray,
Ewa A Szymlek-Gay

Abstract

Aims To describe the incidence of parentally reported illness in otherwise healthy
South Island toddlers; characterise the predictors of illness; and determine whether
there was a relationship between teething and illness in this population.

Methods A 20-week randomised controlled trial was conducted on 1-year-old
children (n=225) from Otago and Southland between February 2004 and December
2005. Information on symptoms of morbidity, occurrence of teething, and childcare
attendance were recorded daily throughout the intervention period. Morbidity
symptoms were categorised into respiratory illness (RI), pastrointestinal illness (GII),
ear infection, and total illness, and the number and duration of events were
determined.

Results The mean (SD) number of total illnesses was 3.4 (2.3) per 20 weeks, with an
average duration of 4.5 days. Episodes of RI were most common (50% of total illness
events), and tended to be the longest in duration {(mean of 3.7 days). Having siblings
aged less than 5 years (23% increase, 95%CI 6%—42%, p=0.007) and attending
childcare (72% increase, 95%CI 38%—113%, p<0.001)), were positively associated
with the number of total illness events but not duration. In addition, teething was
positively associated with total events (OR 1.94, 93%CI 1.45-2.60, p<0.001), RI
events (OR 2.03, 95%CI 1.41-2.93, p<0.001) and GII events (OR 1.90, 95%CI 1.36—
2.67, p<0.001).

Conclusion This study has shown that illness (particularly RI} is common in the
second year of life. It has also confirmed that attending childcare and having siblings
aged under 5 years increases the number of illness events. An association between
teething and the occurrence of illness was also seen but the exact nature of this
relationship requires verification.
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Overweight & obesity - NZ adults

400

350

25017
%

100

Healthy@BMIE Overweightf Obesel

(Univ of Otago, MoH, NZ Adult Nutrition Survey 2008/09)
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' Overweight & obesity - NZ 2-4 year olds

%

250

Overweightf

B Boyshl
o Girls

Obesel?

(MoH 2011/12 NZ Health Survey)
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Infant weight gain risk factor for later

obesity
%

Cohort OR [95% CI] Weight
Weight gain (0 to 1) and Childhood Obesity
HAGUENAU (6 years) * 1.19[0.60, 2.38] 1.12
SWEDES (6 years) * 1.70[0.39, 7.42] 0.25
CPP (7 years) - 2.06 [1.89, 2.24] 74.22
ALSPAC (7 years) > 1.93[1.28, 2.93] 3.12
SEYCHELLES (11 years) —_— 1.92[1.53,2.42] 10.18

NFBC (14 years) — 1. 96] 11.12
Subtotal (I-squared = 30.0%, P = 0.211) O 1.97 [1.83, 2.12])100.00

OR for obesity per 1 z-score increase in infancy weight gain

 Individual level meta-analysis using 10 large cohort
studies (n > 47,000)
(Druet et al., 2012)
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Risk stronger for weight gain 0-2 years

%

Cohort OR[95% Cl]  Weight
Weight gain (0 to 2) and Childhood Obesity

HAGUENAU (6 years) - 2.05[1.10, 3.82] 18.54
ALSPAC (7 years) - 2.84 [1.79, 4.51] 33.78
NSHD (7 years) — 2.37 [1.61. 3.50] 47.68
Subtotal (I-squared = 0.0%, P = 0.691) <> C2.46 [1.88, 3.21D100.00

OR for obesity per 1 z-score increase in infancy weight gain

(Druet et al., 2012)
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Higher risk into adulthood — although

much reduced

%

Cohort OR[95% CI]  Weight
Weight gain (0 to 1) and Adult Obesity
SWEDES (17 years) E 1.03 [0.25, 4.34] 0.16
PBPP (20 years) . 1.69[1.11, 2.58] 1.85
HAGUENAU (22 years) . 1.41[0.99, 2.01] 2.66
EUROAM (26 years) e 1.05[0.67, 1.65] 1.66
NFBC (31 years) - 1.29[1.17,1.43] 32.88
NSHD (43 years)® — 1.24[1.10, 1.41] 22.27
HCS (66 years) -~ 1. 6] 38.50
Subtotal (I-squared = 7.5%, P = 0.371) O (.23 1.16, 1.30D100.00

OR for obesity per 1 z-score increase in infancy weight gain

(Druet et al., 2012)
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EPOCH - Early Prevention of

Obesity in CHildren

* Prospective meta-analysis of early obesity
orevention initiatives
« Does early intervention impact on BMI z-score at
18-24 months of age?

ol of Overweight in oz

« ~1800 infants & e,

37
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Early intervention can make a difference

— “Healthy Beginnings” trial

intn — Control (95%C) | ___P___

BMI — complete cases (n = 483) -0.38 (-0.68, -0.08) 0.01
BMI — imputation (n = 667) -0.29 (-0.55, -0.02) 0.04

Secondary outcomes —yesvs no % difference (95% CI)

Vegetables = 1 serve/d 7 (1, 13) 0.03
Fruit = 2 serve/d -2 (-7, 3) 0.43
Food for reward -9 (-17, -1) 0.03
Sweet drinks -3 (-10, 5) 0.48
Water > 3 cups/d 6 (-1, 13) 0.12
Outdoor play = 2 h/d 1 (-8, 9) 0.90
TV > 60 mins/d -8 (15, -1) 0.02

(Wen et al., 2012) 38
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ESSENTIAL FOR YOUR TODDLER'S WELLBEING

enquiries@beeflambnz.co.nz
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Feeding the under 3s
the food they need

Ten Steps for Healthy Toddlers

Good habits for health, growth and development

The toddler years (1-3 years) are a time of rapid change. After your child's first birthday he or she may:

.
* Like tofeed himself or herself and be more independent
+ Show sudden changes in food likes and dislikes

L]

Try these ten steps for a healthy balance:

1. Eat together as a family and make
l‘ k mealtimes relaxed, happy occasions ]
Make food easy to eat - finger foods are good.
Eat the foods that you would like your toddler

to eat.

Praise your toddler when he or she eats well
or tries something new — toddlers take time to
learn to like new foods.

2. You decide which nutritious foods to ‘@y
I r offer but let your toddler decide how
much to eat

Never insist your toddler eats everything on
his or her plate.

3. Offer foods from all 5 food groups
I ; each day " r

Together they give the right mix of nutrients
your toddler needs (see overleaf).

4. Have a routine and offer 3 meals and
I r 2-3 snacks each day
Offer 2 courses at each meal and only offer

nutritious snacks.
Don't allow grazing on food.

5. Offer 6-8 drinks a day
f Give all drinks in a beaker or cup - not bottles.

3-4cz or 100-120ml is about right. Water is a

good choice. @
6. Give vitamins A & D each day
‘ I Choose a vitamin supplement suitable for

toddlers - most toddlers don't get enough in
their food.

Lt
FORUM ot g
Py Tl
prvy

Pl nsibmasas.
e b

Show some food preferences - this might be for different textures, tastes and colours

Refuse to try new foods — this usually decreases as toddlers approach school age.

7. Respect your toddler’s tastes and
preferences - don’t force feed

Understand that some children eat almost
everything while others are much more picky.
Some like foods kept separate at a meal

and others are happy with foods mixed in
together.

8. Reward your toddler with your
attention - never give food or drink
as a reward, treat or for comfort

Play, read or talk with your toddler as a reward.
Always give fruit or a nutritious pudding —
don't use it as a reward for eating other foods
first or for good behaviour.

9. Limit...

fried food, crisps, packet snacks, pastries,
cakes and biscuits to very small amounts.
sweet foods to four times a day e.g.as part of
the three meals and one snack.

...and avoid

sweetened fruit squashes, fizzy drinks, tea
and coffee.

undiluted fruit juices — only give juice well
diluted at meal times.

whole nuts which may cause choking or be
inhaled.

10. Encourage physical activity for at
least 3 hours every day and about
12 hours sleep

All activity such as active play inside or
outside, walking, running and dancing
counts. Limit TV and other screen time like
computers to just 1 hour a day.

% 3) , British
Dental Health

Foundation

www.infantandtoddlerforum.org
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10 steps for healthy NZ toddlers

Eat together as a family and make mealtimes relaxed, happy occasions
“You provide, they decide”

Offer foods from all 5 food groups each day

Offer 3 meals and 2-3 nutritious snacks a day

Offer 6-8 drinks a day (ideally water)

Use toddler milk instead of cow’s milk

Offer a new food 210 times before deciding what your toddler thinks of it
Reward your toddler with your attention — never food or drink

Limit: fried foods, cakes, biscuits to very small amounts; and sweet
foods to 4 times a day

Avoid: sweetened drinks, undiluted fruit juice, whole nuts

10. Encourage physical activity for 23 hours every day and ~12 hours sleep.
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