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EVIDENCE SUMMARY

INFANT AND EARLY YEARS FEEDING ADVICE TO SUPPORT
CHILDREN TO LEARN TO EAT AND ENJOY VEGETABLES

This evidence summary is for
Commonwealth and State Government
health officers and notritionists. The
purpose is to ovtline two evidence-
informed feeding strategies to support
young children’s liking of vegetables.
This advice shoold be considered for
incorporation when prodocing and
revising government dietary feeding
guideline docoments and associated
practical resovrces. This evidence
summary will provide background context
and outline the evidence vnderlying
development of the advice statements.

Only 6% of Australian children aged 2-17 years of
age eat the recommended amount of vegetables [1].

Research shows that disliking vegetables is a

key factor associated with children’s low intake.
Using a robust scientific approach, two advice
statements have been expertly designed to
support guideline developers and those involved
in practice to encourage children’s liking of
vegetables in early life.

An in-depth review of current Australian feeding
guidelines for young children highlighted an
opportunity to strengthen and reinforce the
existing advice by including these evidence-based
practical strategies on how to encourage liking of
vegetables in the early years.
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0 Repeated Exposure

For young children it can take time
to learn to like a new food, incloding
vegetables. Keep offering vegetables,
even if rejected. It may take 10 or
more times before a new vegetable
is liked.

@ Variety
Help children to learn to like and

eat vegetables by offering a variety
of vegetables everyday as part of
snacks and main meals.

Government plays a critical role in improving
the nutritional intake of children in their first
years of life.

Australia needs explicit and practical advice for
parents and carers to lay the foundation for
children to develop enjoyment for and liking of
vegetables.

These evidence-informed statements
provide useful and practical advice that can
be incorporated into national, state and
organisational dietary and infant

feeding guidelines and related resources,
to encourage liking, and increase intake, of
vegetables in young children.
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BACKGROUND

Whatis the issue?

Vegetables are essential for children’s healthy
growth and development, yet most children
fail to eat the recommended amounts. Only
6% of Australian children aged 2-17 years

of age eat the recommended amount of
vegetables [1]. Low vegetable intake has
implications for health across the life course,
including an increased risk of chronic diseases
[2,3] and overweight and obesity [4,5].

The first years of life are critical in
developing food preferences, with
habits, likes and dislikes established
early [6-8]. It is crucial that the
behavioor of eating vegetables is
fostered in yoong children [9,10] to
support healthy growth, development
and lifelong dietary habits.

Disliking vegetables is a key factor associated
with children’s low intake. Current guidelines
provide information about what to eat, but
lack evidence-based advice about how to
foster enjoyment of vegetables. There is
opportunity to complement current infant
and childhood feeding guidelines with
practical advice on how to encourage liking of
vegetables in the early years of life.

How is the issue being addressed?

VegKIT aims to increase the vegetable

intake of Australian children. A collaboration
between CSIRO, Flinders University and
Nutrition Australia, and financially supported
by Hort Innovation, VegKIT provides

an integrated nation-wide approach to
improving children’s vegetable intake.

The objective of the project is to deliver

an integrated program of research and
development activities to increase children'’s
vegetable intake.

One of the key activities of the project
has been to identify opportunities to
promote young children’s enjoyment and
liking of vegetables.

DEVELOPMENT OF
NEW ADVICE

To inform development of the new advice,

a comprehensive approach has been
undertaken to understand the evidence and
current guidelines related to maternal, infant
and childhood vegetable feeding and intake.
This approach involved the following steps:

Figure 1: Steps to developing advice
statements to support children’s liking of
vegetables

STEP 1. Science review

STEP 2. Advice review

STEP 3. Advice statement development

STEP 4. Stakeholder consultation & engagement

E STEP 5. New advice statements produced
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Step 1: Science Review

A review was conducted to determine the
effectiveness of sensory and behavioural
strategies on increasing young children’s
vegetable acceptance [11]. The evidence
from 11 systematic reviews (published 2015-
2019) containing 85 unique primary studies
was synthesised [12-22].

Overall findings and strategy effectiveness
were categorised according to strength
with the strongest referred to as ‘promising’
(comprising a large and consistent body of
moderate quality evidence).

The strategies that were identified as having
promising evidence were:

Repeated exposure to vegetables led
to reliable increases in young children’s
intake.

Nine reviews [12-13, 15-17, 19-

22] comprising 29 uniqgue studies
reported on repeated exposure as

a strategy. Findings were consistent
across reviews showing that repeated
exposure to vegetables led to small,
yet reliable increases in children'’s
intake.

Exposure to a variety of vegetables
was positively related to an increase in
children’s vegetable liking.

Six reviews [12, 18-22] comprising

60 unique studies reported on
exposure to a variety of vegetables. A
consistent positive effect of vegetable
variety was found on increasing
vegetable liking and intake with a
greater effect seen with exposure to
a greater variety of vegetables.

Step 2: Advice Review

Current Australian guideline and
recommendation documents encouraging
children’s vegetable intake in the early

years were analysed for advice relating to
promoting young children’s vegetable intake.

18 relevant documents were sourced from
national, state and local stakeholder websites
relating to maternal, infant and early years
guidance and advice [24-41]. Examples
include the Australian Dietary Guidelines and
Infant Feeding Guidelines (NHMRCQ), Get Up &
Grow Healthy Eating and Physical Activity for
Early Childhood (Commonwealth Department
of Health) and Caring for Children Birth to 5
years (NSW Ministry of Health).

Opportunities to improve advice to foster
young children’s liking of vegetables were
collated. It was found that the majority of
advice regarding repeated exposure and
variety was too brief and not specific to
vegetables.

The key gaps in advice that were identified are:

Repeated exposure: four of the 18
documents refer to repeated exposure
as a strategy to increase young children’s
liking of vegetables and current advice
could be reinforced with further practical
detail and by being specific to vegetables.

Variety: six of the 18 documents provided
specific detail and practical advice
regarding variety as a strategy to increase
young children’s liking of vegetables and
current advice could be strengthened
with further detail regarding why variety
is important.
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Step 3: Advice Statement
Development

Science review findings were extracted and
mapped against a framework of factors
influencing vegetable liking in the first years
of life. The framework was generated by
integrating and adapting a complementary
feeding framework (what, when, how of
eating) [42] and a food choice development
framework [43] with a focus on the sensory
and behavioural strategies to improve
children’s liking of vegetables as key
predictors of intake.

A set of 30 evidence-informed messages
were developed with the framework applied
to the science review findings.

Step 4: Stakeholder Consultation
and Engagement

A group of experts were consulted across
maternal and child health and development,
psychology, sensory science, education and
nutrition and a prioritisation and consensus
process was applied to the evidence-
informed messages developed in step 3.
The messages were then ranked according
to 'High', 'Medium’ and ‘Low’ priority. The
messages were further prioritised according
to relevant area of advice adoption: Policy
and Practice, Research, and Industry.

Step 5: New Advice Statements
Produced

Based on data produced in steps 1, 2 and 4
above, two new advice statements to support
children’s liking of vegetables in the early
years of life were produced and identified as
relevant to government policy makers and
those involved in practice (such as Maternal
and Child Health Nurses (MCaFHNS)).The
advice has been identified as the most
effective based on ‘promising evidence’ within
the science review (step 1), a gap in current
feeding guidelines (step 2) and identified as
‘high’ priority by the expert panel (step 4).

The evidence-informed advice statements are:

Repeated Exposure

For young children it can take
time to learn to like a new food,
including vegetables. Keep
offering vegetables, even if
rejected. [t may take 10 or more

times before a new vegetable
is liked.

Example: A child may need to be offered
capsicum slices as a snack or cooked broccoli
with their dinner on more than 10 occasions
before they accept the vegetables. It is
important to persevere and keep offering
vegetables. The more a child is exposed to the
vegetable the more likely they will accept it.

Note:

Only a small amount of vegetables each
time is needed to build acceptance,
equivalent to the size of a 10c piece. Itis
important that carers and parents remain

neutral when vegetables are rejected.

9 Variety
Help children to learn to

like and eat vegetables by
offering a variety of vegetables
everyday as part of snacks and
main meals.

Example: A child could be provided with
carrot, cucumber and celery with a morning
snack, corn and green beans with lunch and
peas, cauliflower and Brussel sprouts with
dinner. The greater the variety of vegetables
provided to a child throughout the day and in
each meal, the greater the likelihood they will
accept vegetables in general.
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THE ROLE OF GOVERNMENT

Government play a critical role in
disseminating practical feeding advice that
encourages liking and increases intake of
vegetables in young children by incorporating
it into national and state feeding guideline
policy documents and resources.

The evidence-based advice, supported
by government policy and guidelines, can

be readily utilised by researchers and
communicated to carers by Health Care
Practitioners (e.g. MCaFHNSs). Carers of young
children are then supported and equipped
with the useful and practical strategies
required to help children learn to enjoy and
eat vegetables and ultimately increase intake.

Figure 2: The role of government in disseminating evidence-based feeding advice

statements to carers of children.

Advice statements

Wl

Stakeholders

Government

Advice statements can inform the
development of future feeding
guidelines and practical resources
(e.g. educator guides for dietary
guidelines).

Healthcare practitioners and
researchers can use these advice
statements when advising carers

of children.

ﬂ

Carers of children

Implement the advice provided by
stakeholders to increase children’s
liking and intake of vegetables.

RECOMMENDATIONS FOR GUIDELINE ADVICE

Considering the gap between
recommendations and the current intake
of vegetables in Australian children,

in conjunction with the health, social,
environmental and economic benefits of
eating more vegetables, addressing low
intake in children is a public health priority.

Practical guideline advice and
strategies lay the foundation for
young children to develop enjoyment
for and liking of vegetables.

It is crucial that national, organisational

and state feeding guideline documents

and associated resources such as educator
guides contain useful and practical strategies
that will assist in increasing the vegetable
intake of children in the early years of life.

These evidence-informed statements provide
an opportunity to strengthen current dietary
and infant feeding guidelines and related
resources, to encourage liking, and increase
intake, of vegetables in young children.

For more information visit VegKIT.com.au.

Aewwns 9JUBPIAT

$9|qPr19383A Ao[us pue 1es 01 Ulea| 01 UaJp|iyd 1oddns 01 ad1Ape Sulpaa) SIeaA Aj1es pue Juelu|

S



REFERENCES

1.

10.

11.

Australian Bureau of Statistics (ABS).
National Health Survey: First Results,
2017-18. ABS. Internet: https://www.abs.
gov.au/ausstats/abs@.nsf/Lookup/by%20
Subject/4364.0.55.001~2017-18~Main%20
Features~Children's%20risk%20factors~120
(accessed 19 Sept, 2019).

Wu L, Sun D, He Y. Fruit and vegetables
consumption and incident hypertension:
dose-response meta-analysis of prospective
cohort studies. | Hum Hypertens.
2016;30(10):573-580.

Zhan J, Liu'YJ, Cai LB, Xu FR, Xie T, He QQ.
Fruit and vegetable consumption and risk of
cardiovascular disease: A meta-analysis of
prospective cohort studies. Crit Rev Food Sci
Nutr. 2017;57(8):1650-1663.

Wahlqvist ML, Krawetz SA, Rizzo NS,
Dominguez-Bello MG, Szymanski LM, Barkin
S, Yatkine A, Waterland RA, Mennella JA, Desai
M, et al. Early-life influences on obesity: from
preconception to adolescence. Ann N Y Acad
Sci. 2015;1347:1-28.

Ambrosini GL. Childhood dietary patterns and
later obesity: a review of the evidence. Proc
Nutr Soc. 2014;73(1):137-146.

Birch LL. Development of food acceptance
patterns in the first years of life. Proc Nutr
Soc. 1998;57(4):617-624.

Birch LL. Development of food preferences.
Annu Rev Nutr. 1999;19:41-62.

Drewnowski A. Taste preferences and food
intake. Annu Rev Nutr. 1997;17:237-253.

Maynard M, Gunnell D, Ness AR, Abraham

L, Bates CJ, Blane D. What influences diet in
early old age? Prospective and cross-sectional
analyses of the Boyd Orr cohort. Eur J Public
Health. 2006;16(3):315-323.

Taylor CM, Hays NP, Emmett PM. Diet at Age
10 and 13 Years in Children Identified as Picky
Eaters at Age 3 Years and in Children Who
Are Persistent Picky Eaters in A Longitudinal
Birth Cohort Study. Nutrients. 2019;11(4).

Gardner C, Bell L, Poelman A, Cox D, Tian E,
Broch M, Kumar S, Daniels L, Golley R, 2.35:
Opportunities to shape children’s vegetable
preference development in the early years:
a review of reviews. In Abstracts of the 43rd
Annual Scientific Meeting of the Nutrition
Society of Australia. Proceedings 2020, 43(1),
2. doi:10.3390/proceedings2020043002

12.

13.

14.

15.

16.

17.

18.

19.

20.

Hodder RK, Stacey FG, O'Brien KM, Wyse

RJ, Clinton-McHarg T, Tzelepis F, James EL,
Bartlem KM, Nathan NK, Sutherland R, et

al. Interventions for increasing fruit and
vegetable consumption in children aged five
years and under. Cochrane Database Syst
Rev. 2018;1:CD008552.

Nehring I, Kostka T, von Kries R, Rehfuess

EA. Impacts of in utero and early infant taste
experiences on later taste acceptance: A
systematic review. ] Nutr. 2015;145(6):1271-1279.

Spahn JM, Callahan EH, Spill MK, Wong YP,
Benjamin-Neelon SE, Birch L, Black MM, Cook
JT, Faith MS, Mennella JA, et al. Influence

of maternal diet on flavor transfer to
amniotic fluid and breast milk and children’s
responses: a systematic review. Am J Clin Nut.
2019;109:1003s-1026s.

Spill MK, Johns K, Callahan EH, Shapiro MJ,
Wong YP, Benjamin-Neelon SE, Birch L,

Black MM, Cook JT, Faith MS, et al. Repeated
exposure to food and food acceptability in
infants and toddlers: a systematic review. Am
J Clin Nut. 2019;109:978s-989s.

Touyz LM, Wakefield CE, Grech AM, Quinn
VF, Costa DSJ, Zhang FF, Cohn R, Sajeev
M, Cohen J. Parent-targeted home-based
interventions for increasing fruit and
vegetable intake in children: a systematic
review and meta-analysis. Nutr Rev.
2018;76(3):154-173.

Appleton KM, Hemingway A, Rajska J, Hartwell
H. Repeated exposure and conditioning
strategies for increasing vegetable liking and
intake: systematic review and meta-analyses
of the published literature. Am ] Clin Nutr.
2018;108(4):842-856.

Appleton KM, Hemingway A, Saulais L,
Dinnella C, Monteleone E, Depezay L, Morizet
D, Armando Perez-Cueto FJ, Bevan A, Hartwell
H. Increasing vegetable intakes: rationale and
systematic review of published interventions.
Eur ] Nutr. 2016;55(3):869-896.

Barends C, Weenen H, Warren J, Hetherington
MM, de Graaf C, de Vries JHM. A systematic
review of practices to promote vegetable
acceptance in the first three years of life.
Appetite. 2019;137:174-197.

Holley CE, Farrow C, Haycraft E. A systematic
review of methods for increasing vegetable
consumption in early childhood. Curr Nutr
Rep. 2017;6(2):157-170.

Aewwns 9DUBPIAT

$9|qP1933A Ao[us pue 1es 01 Ules| 01 UaJp|iyd 1oddns 01 a21Ape Sulpas) SIeaA Ajues pue uelu|

9



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Nekitsing C, Blundell-Birtill P, Cockroft JE,
Hetherington MM. Systematic review and
meta-analysis of strategies to increase
vegetable consumption in preschool children
aged 2-5 years. Appetite. 2018;127:138-154.

Paroche MM, Caton SJ, Vereijken CMJL,
Weenen H, Houston-Price C. How infants and
young children learn about food: A systematic
review. Front Psychol. 2017;8.

National Health and Medical Research Council
(NHMRCQ). Assessing certainty of evidence: How
valid and reliable are your conclusions? Last
published 6 September 2019. Internet: https://
www.nhmrc.gov.au/guidelinesforguidelines/
develop/assessing-certainty-evidence
(accessed August 10, 2020).

National Health and Medical Research
Council, Australian Dietary Guidelines,
Department of Health and Ageing, Editor.
2013: Canberra, ACT.

National Health and Medical Research
Council, Infant Feeding Guidelines:
Information for Health Workers Department
of Health and Ageing, Editor. 2012, Australian
Government: Canberra, ACT.

COAG Health Council, Australian National
Breastfeeding Strategy 2019 and beyond.
2019, COAG Health Council: Canberra, ACT.

Australian Children’s Education & Care
Quality Authority, Guide to the National
Quality Framework. 2018: Sydney, New South
Wales. p. 636.

Australian Government, Get Up & Grow
Healthy Eating and Physical Activity for Early
Childhood - Director / Coordinator Book,
Department of Health and Ageing, Editor.
2009 (updated 2013): Canberra, ACT.

Department of Education and Learning,
Belonging, Being and Becoming- The

Early Years Framework for Australia. 2009
(modified 2019), Department of Education
and Learning.

The Royal Australian College of General
Practitioners, Smoking, nutrition, alcohol,
physical activity (SNAP): A population health
guide to behavioural risk factors in general
practice. 2015: Melbourne, VIC.

The Royal Australian College of General
Practitioners, Guidelines for preventive
activities in general practice. 2016: East
Melbourne, VIC.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

. Australian Breastfeeding Association. Position

Statement on Breastfeeding. 2013; Available
from: https://www.breastfeeding.asn.au/
system/files/content/POL-Statement%20
on%20Breastfeeding-V2.2-201311_1.pdf.

Australian Medical Association. Infant Feeding
and Parental Health - 2017. 2017 31 Jul 2017,
Available from: https://ama.com.au/position-
statement/infant-feeding-and-parental-
health-2017.

Cancer Council Australia. Position statement
- Fruit, vegetables and cancer prevention.
2014; Available from: https://wiki.cancer.
org.au/policy/Position_statement_-_Fruit,_
vegetables_and_cancer_prevention#_
ga=2.155238267.1337081913.1560308312-
1005620496.1560308312.

Department of Health and Human Services,
Healthy Food Charter: Creating a vibrant
healthy eating culture. 2013, Victoria State
Government: VIC

Healthy Eating Advisory Service. Menu
planning guidelines for long day care. 2016;
Available from: https://heas.health.vic.gov.
au/sites/default/files/ECS-Menu-planning-
guidelines-LDC.pdf.

NSW Ministry of Health, Caring for Children:
Birth to 5 years (Food, Nutrition and Learning
Experiences) 2014: North Sydney, New South
Wales.

NSW Health, Breastfeeding in NSW -
Promotion, Protection and Support. 2018,
NSW Government: NSW.

Department of Health and Human Services,
Tasmanian Food and Nutrition Policy. 2004,
Tasmanian Government: TAS. G16064:
Milestone 107, February 2020

Department of Health, NT Health Nutrition
and Physical Activity Strategy 2015-2020.
2016, Northern Territory Government: NT.

Department of Health Public Health and
Clinical Systems Division, Eat Well Be Active
Strategy for South Australia 2011-2016. 2011,
Government of South Australia: Adelaide, SA.

Schwartz C, Chabanet C, Lange C,
Issanchou S, Nicklaus S. The role of taste
in food acceptance at the beginning of
complementary feeding. Physiol Behav.
20711;104(4):646-652.

Mojet J, Poelman A, Cox D,. A strategy to
address consumption of vegetables in
children.CSIRO, 2014.

Aewwns 9DUBPIAT

$9|qP1933A Ao[us pue 1es 01 Ules| 01 UaJp|iyd 1oddns 01 a21Ape Sulpas) SIeaA Ajues pue uelu|

L



