
C

I
T
J

E
v
F
s
a
c
g
m
a
a
h

i
e
b
e
f
a
p
e
d
s
f
p
m
m
v
t

a
f
f
i
e
e

J
s
i
E

R
1
E

A

©

RESEARCH

ommentary

mproving the Eating Patterns of Infants and
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arly childhood is a critical time for the development
of food preferences and eating patterns. The devel-
opment of eating behaviors is a complex process in-

olving physiological and psychological underpinnings.
actors that influence dietary intakes and nutritional
tatus of young children include food preferences, food
vailability, parental modeling, praise or reward for food
onsumption, and peer behaviors (1-4). These factors be-
in to develop during early infancy, a time when human
ilk or infant formulas are the only sources of nutrition

nd feeding is a source of reassurance and parent–child
ttachment, and continue to develop throughout child-
ood.
The introduction of complementary foods during late

nfancy provides an early opportunity for caregivers to
xpose young children to a wide variety of foods and
everages and to form the basis for lifelong healthful
ating habits. However, our understanding of the types of
oods and beverages currently being fed to young children
nd how common feeding practices affect long-term food
references, eating behaviors, and nutritional status in
arly childhood is limited. The Feeding Infants and Tod-
lers Study (FITS) was designed to provide a comprehen-
ive assessment of the food and nutrient intakes of in-
ants and toddlers, as well as to document feeding
ractices used by caregivers of young children (5). Infor-
ation from this survey has suggested that there are
any opportunities for health care professionals to inter-

ene in an effort to improve feeding practices and nutri-
ional status of young children.

Data from Fox and colleagues (6,7) suggest that infants
nd toddlers receive the majority of energy and nutrients
rom relatively few foods. During early childhood, just 10
oods provided 60% of the calories consumed by children
n FITS (7). Milk and/or formula provided the majority of
nergy in the diets of children throughout infancy and
arly childhood, decreasing from about 56% of energy
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uring infancy to 24% of energy during the toddler years.
wo other beverages, fruit-flavored drinks and juices,
rovided an additional 11% of energy, making them the
econd and third most significant sources of energy for
oddlers (7). Additional foods comprising the top sources
f energy intake among toddlers included cheese, breads,
oultry, added fats, cereals, cookies, and processed meats
hot dogs/cold cuts).

FITS suggested that only two fruits and vegetables,
ananas and white potatoes, were among the top 25
ources of energy in the diets of young children (7). In
act, 18% to 27% of infants and toddlers consumed no
egetables and 25% to 33% consumed no fruits during a
ay (6). The variety of fruits consumed by young children
as stable throughout early childhood, with bananas,
pples, and grapes being the most commonly chosen
tems. The variety of vegetables consumed by infants and
oddlers varied significantly throughout the first 2 years
f life. During early infancy, children consumed carrots,
weet potatoes, squash, and green beans in relatively
qual amounts, with peas following closely (6). However,
y 1 year, white potatoes comprised the majority of veg-
tables consumed and deep yellow/orange vegetables
ere no longer consistently consumed by young chil-
ren (6).
Many of the food items fed to young children were

ow-nutrient-density choices. Food items high in added
ats and sugars, including sweetened beverages, sweet-
ned cereals, butter/margarine, cookies, processed meats,
nd cakes/pies, provided approximately 19% of the total
nergy in the diets of toddlers included in FITS (7). By the
nd of the second year of life, more than 11% of children
ere consuming carbonated sodas (6). During the after-
oon snack, 17% of toddlers consumed cookies, 13% con-
umed chips, and 11% consumed candy (6). Sweetened
ruit drinks were the second most commonly consumed
everage for afternoon snack, with 14% of toddlers drink-
ng this beverage, compared with 15% who consumed
hole milk.
The FITS data clearly show that many young children

re consuming diets that may place them at risk for
nadequate intakes of some vitamins and minerals and
xcessive intakes of added fats and sugars. Caregivers of
ome young children seem to be compensating for the lack
f variety and poor nutritional quality of foods served by
ugmenting nutrient intakes with multivitamin/mineral
upplements. Briefel and colleagues reported that 31% of
oddlers used dietary supplements (8). Nutrient supple-
ents were the most significant source of vitamin E and

iacin in the diets of young children; the second highest

ource of folate, thiamin, riboflavin, iron, and vitamins D
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nd B-12; and the third highest source of vitamin C (7).
hese data point out the need to counsel caregivers of
oung children on how to select and serve a variety of
ealthful foods to improve nutrient intakes of young chil-
ren as well as to establish preferences for a wide variety
f nutritious foods and beverages.
Nutrition education and counseling for caregivers of

oung children should include an explanation of how and
hy children learn to prefer certain foods and beverages
ver others. Children are born with an innate preference
or sweet and salty tastes along with an aversion for sour
r bitter flavors (9). Acceptance of food flavors seems to be
earned through early feeding experiences. When comple-

entary foods are introduced into the diets of infants,
hey generally reject these new foods, learning to accept
hem only after repeated exposures. Data suggest that
ight to 10 exposures to a new food may be required
efore a child develops acceptance of a food (2,10). Care-
ivers who are unaware of the need for repeated expo-
ures to novel foods may assume the child does not prefer
hese foods, leading to restriction of novel foods and re-
uced variety and diversity of food intake. Feeding be-
aviors that minimize variety and diversity limit impor-
ant sources of nutrients in the diets of young children
nd could compromise nutritional status.

Findings from FITS provide guidance
for health professionals who provide
nutrition education and counseling to

expectant and/or new parents and
other caregivers of young children.

Children prefer energy-dense foods over similar foods
hat are lower in fat and/or sugar (11-13). This preference
eems to occur during early childhood, possibly as a bio-
ogical mechanism to ensure adequate caloric intake dur-
ng times of rapid growth. Caregivers who expose young
hildren to higher-fat rather than lower-fat food items
iss an important opportunity to establish healthful eat-

ng habits. Nutrition education for parents and caregiv-
rs of young children should emphasize the availability
nd acceptability of lower-fat and lower-sugar foods and
everages. Food items that are commonly available in
ore nutrient-dense forms include reduced-sugar, pre-

weetened breakfast cereals, baked snack chips, reduced-
at cheeses, and trans-fat–free baked crackers.

Nutrition education and counseling related to selecting
utritious foods and beverages and how this affects food
reference development of young children should start
uring routine prenatal care. Maternal dietary exposures
ave been shown to affect infants’ acceptance of novel
oods. Flavors such as garlic, vanilla, and carrot can be
ransmitted to amniotic fluid and human milk, providing
arly flavor experiences during perinatal and neonatal
evelopment (14-17). Infants exposed to flavors in utero
r via human milk have been shown to be more receptive
o eating foods with the same flavors and to show fewer
egative reactions to these foods on introduction (17).

nfants have also been shown to consume greater quan-

8 January 2006 Suppl 1 Volume 106 Number 1
ities of the foods to which they had been exposed to
uring prenatal or neonatal development. Expectant par-
nts may be provided with anticipatory guidance related
o early flavor exposure in an effort to provide the foun-
ations for enhanced acceptance of novel foods and the
stablishment of healthful feeding practices during infancy.
Findings from FITS provide guidance for health profes-

ionals who provide nutrition education and counseling to
xpectant and/or new parents and other caregivers of
oung children. Key points to consider include:

Encourage women to consume a variety of foods, includ-
ing fruits, vegetables, and whole grains, during preg-
nancy, not only to provide adequate nutrients for fetal
development, but also to maximize fetal exposure to
flavors of a variety and diversity of nutritious foods and
beverages.
Promote breastfeeding to foster early infancy exposure
to a variety of food flavors.
Teach parents and caregivers of young children how to
recognize the developmental milestones that signal the
appropriate time to introduce complementary foods
into the diets of infants and the appropriate order of
complementary food introduction.
Emphasize the importance of repeated exposures to
novel foods and the need for variety and diversity in the
diets of infants and toddlers.
Encourage caregivers to purchase and serve lower-fat
and lower-sugar food selections to promote preferences
for more nutrient-dense foods and beverages.
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