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Feeding Infants and Toddlers Study
Part 4: Meal, Snack, and Beverage Patterns

Synopsis — Prior to the Gerber Feeding Infants and Toddlers Study (FITS), little was known about
the meal, snack, and beverage patterns of infants and toddlers. This article reviews FITS results that
describe the meal, snack, and beverage patterns of the 3,022 infants and toddlers, and the transitions
in these patterns before 2 years of age.

As would be expected, infants at 4 to 6 months of age relied primarily on breast milk or formula, and
infants at 7 to 8 months ate many complementary foods, such as infant cereals and baby foods dinners.
Toddler’s food choices at various meals and snacks tended to mirror typical patterns of the American
diet. Many toddlers did not meet the Five a Day for Better Health program’s recommendations for

fruits and vegetables. The percentage of
very young children consuming fruit drinks
was less than 10% at four to eight months of
age, but rose to over 40% at 19 to 24 months;
carbonated beverages were consumed by
more than 11% of toddlers more than 15
months old. Thus fruit drinks and carbon-
ated beverages are replacing more nutritious
beverages in young children’s diets.

The finding that some toddlers are consuming
carbonated beverage, cookies, candy, and not
eating sufficient fruits and vegetables, suggests
that several eating patterns currently of
great concern in older children and adoles-
cents may originate before 2 years of age.
Although preferences for sweet-tasting foods
are innate, delaying introduction of and
limiting exposures to foods low in nutrients
and high in calories may be wise during
periods when many food preferences are
formed.
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The prevalence of high-
calorie, low-nutrition
snacking1-5 and

concerns about the quantity
and nutritional quality of
mealtime foods6-10 and bever-
ages11-17 that children and
adolescents consume has
increased in recent years.
Meal patterns have deterio-
rated, particularly with
regard to family dinners,18-20

skipped breakfast and other
meals,20-23 and away from home
eating.3,24-26 Younger children’s
eating patterns mirror this
decline. In children 2 to 5
years old, total energy intake
from foods eaten or obtained
away from home increased by 100% between 1977-
1978 and 1994-1996.25 The number of daily snacks
they ate increased from 1.7 in 1977 to 2.3 in 1996
and the average daily energy intake from those
snacks increased by about 100 kcal.1 For preschool
children, these between meal snacks also seem to be
lower in nutrient density than foods eaten at meals.27

Beverage consumption patterns pose similar concerns,
particularly with regard to the increased consumption
of beverages high in calories and sugars (e.g., carbon-
ated beverages and sweetened fruit drinks),11-13 the
relationship of these beverages and childhood over-
weight/obesity,14,15 and their displacement of other
more nutritionally desirable foods and beverages in
the diet.11,13,16 In addition to compromised nutritional
health, carbonated beverage consumption is related to
bone fracture in adolescents28 and dental caries in
preschool children.29

Prior to the Gerber Feeding Infants and Toddlers
Study (FITS), little was known about the meal, snack,

and beverage patterns of
infants and toddlers. This
article reviews FITS results that
describe the meal, snack, and
beverage patterns of 3,022
infants and toddlers, and the
transitions in these patterns
before 2 years of age. We will
also explore whether increased
intakes of carbonated bever-
ages and sweetened fruit drinks
displace 100% juice and milk
in the diet, as suggested with
previous studies with older chil-
dren.11-13,16,17 Because food pref-
erences during early childhood
are highly predictive of food
preferences in later child-
hood,30 transitions in meal,

snack, and beverage patterns and the development of
these patterns prior to two years of age may be impor-
tant to the establishment of healthy patterns in child-
hood and adolescence, as well as affecting the current
health of infants and toddlers. 

Methods
Mothers or other primary caregivers who participated
in the FITS provided a 24-hour dietary recall of all
the food and beverages that their infant or toddler
consumed on the previous day. FITS participants were
asked the time of each eating occasion and whether
they considered it a breakfast, lunch, dinner, snack or
other eating occasion. Snacks were then further
categorized by researchers as: morning snack (eaten
between waking and noon or lunch), afternoon snack
(eaten between noon or lunch until 6 pm), and
evening snack (eaten after 6 pm or dinner to
bedtime). Other eating occasions were those occasions
that parents did not consider either a meal or a snack,
typically night feedings and between-meal feedings of
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Generally, participants in the Gerber Feeding Infant and Toddlers Study
(FITS) were fed well. Skipping meals was not a problem in these infants
and toddlers, in contrast to reports on older children and adolescents.
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breast milk or formula only. For the meal and snack
pattern findings,31 researchers derived the estimated
percentage of energy intake from seven categories of
food [meats, fruits, vegetables, grains, mixed dishes,
sweets and sweetened beverages, and other (e.g.,
butter, margarine)] for each age group at each eating
occasion. Minor categories were created for some
categories (e.g., meats: chicken, beef, pork). 

For the beverages findings,32 the data were categorized
into six groups: total milks, 100% juices, fruit drinks,
carbonated beverages, water, and “other” drinks
(Table 1). Total milks included breast milk, all kinds
of infant formula, cow’s milk with varying fat content,
soy milk, and goat’s milk. Although these milks may
differ in nutrient composition and bioavailability, they
are more similar to one another than to any of the
remaining beverage categories, which also differ in
nutrient content within each category. To explore the
notion that some beverages may displace others in the
diets of toddlers, two linear regression models were
developed. Analyses were limited to data from 15- to
24-month-old toddlers because the numbers of chil-
dren consuming carbonated beverages at younger
ages were too small for analyses with only 24-hour data
(Table 2, page 21). Intake patterns and transitions in
intake of milks are described in greater detail in the
FITS supplement to the Journal of the American
Dietetic Association.33,34

Results
Generally, participants in the FITS were fed well.
Skipping meals was not a problem in these infants
and toddlers, in contrast to reports on older children
and adolescents.4,21-23

Eating Patterns
Regardless of age group, the median number of daily
eating occasions for FITS participants was seven, and
the total number of meals and snacks consumed
ranged from 3 to 15. Breakfast, lunch, and dinner
were eaten by over 89% of the children, excluding the
youngest infants. Over 80% of toddlers (12 to 24
months) ate afternoon snacks, whereas two-thirds of
toddlers consumed a morning snack and slightly more
than half consumed an evening snack. The afternoon
snack period seemed to be slightly more popular than
morning or evening times, confirming patterns at 2 to
8 years reported elsewhere.35 By 12 to 24 months,
foods such as fruit drinks, candy, chips, and cookies
were typical snack foods, along with milk, water, and
crackers. The percentages of children reported to be
eating snacks increased with age. While between meal
snacks are appropriate for infants and toddlers because
their small stomachs do not allow them to consume
enough food to go for extended periods without
eating, snacks should make important contributions to
the nutritional quality of the diet.

Infants at 4 to 6 months of age relied primarily on breast milk or formula,
and infants at 7 to 8 months ate many complementary foods, such as
infant cereals and baby foods dinners. Toddler food choices at various
meals and snacks tended to mirror typical patterns of the American diet. 

Table 1: 
FITS Beverage Categories

Beverage Definition

Milks Breast milk, all kinds of infant formula, cow’s milk with varying fat content, soy milk, and goat’s milk.

100% juice Infant and adult fruit and vegetable juices that were 100% juice, including juices fortified with calcium 
and/or other nutrients, which is consistent with food-labeling regulations.

Fruit drinks Beverages with less than 100% juice, many of which had added sugars (e.g., lemonade, punch), and 
some of which were fortified with one or more nutrients. Included many sweetened beverages that 
have low amounts of real juice, but also included some beverages with higher percentages of juice 
(e.g., cranberry) that would be too tart for consumption without added sweeteners.

Carbonated Carbonated mineral waters and “diet” and “regular” products that may or may not have contained 
beverages sugars and caffeine.

Water Noncarbonated bottled water and tap water, both consumed plain or used to dilute other beverages. 
Excluded water used to prepare infant formula or reconstitute juices and fruit drinks.

Other Tea, cocoa and other dry milk mixtures, and electrolyte replacement beverages for infants.
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Foods Eaten at 
Meals and Snacks
As would be expected,
infants at 4 to 6 months of
age relied primarily on
breast milk or formula,
and infants at 7 to 8
months ate many comple-
mentary foods, such as
infant cereals and baby
foods. Most toddlers
transitioned from infant
formula to whole milk at
about 1 year of age and to
table foods at about the
same age.

Toddler food choices at
various meals and snacks
tended to mirror typical
patterns of the American
diet. About half of the chil-
dren ages 9 to 24 months consumed a fruit or fruit
juice at breakfast and/or lunch; bananas were the most
popular fruit at breakfast. While roughly two-thirds of
toddlers ate a vegetable at dinner, only a few vegetables
were eaten by at least 10% of toddlers (e.g., green
beans, French fries, corn). In a longitudinal study, chil-
dren appeared to eat a greater variety of vegetables as
infants than they did as toddlers.36 Chicken and cheese
were eaten by FITS toddlers at both lunch and dinner;
some foods, such as cookies, candy, and French fries,
were eaten by more than 10% of FITS toddlers, similar
to patterns found in other studies with infants37 and
older children.2,3,26,38

Many toddlers did not meet the Five a Day for Better
Health39 program’s recommendations for fruits and
vegetables. From 40% to 50% of toddlers did not have
a fruit for breakfast, about 50% lacked fruit at lunch,
and about 60% at dinner. Fruit was uncommon at
morning, afternoon and evening snacks. Similarly,
more than 50% of toddlers did not have any
vegetables for lunch, and more than 30% had 
no vegetable for dinner. Vegetables were rarely
included for breakfast or snack occasions. Children’s
low fruit and vegetable intakes are also evident in
other studies.21,30,35,36,40,41

Beverages
Some form of milk
beverage was consumed 
by almost all children at
each age, although total
amounts of milk beverages
decreased with increasing
age, as did the total energy
provided by milks. The
types of milks consumed
also changed with
increasing age. Among
infants, breast milk and
infant formula were the
most common beverages
in the milks category, and
whole cow’s milk was the
predominant choice
among toddlers. By 19 
to 24 months of age,
however, over one-third of

the sample consumed some form of reduced-fat milk,
which is contrary to the American Academy of Pedi-
atrics (AAP) recommendation to use whole milk from
12 to 24 months of age.42

Most parents and caregivers of infants appear to be
following the AAP recommendation that juices not be
introduced before 6 months of age.43 However, 21% of
infants age 4 to 6 months in the study drank 100%
juice; by 19 to 24 months, 60% of infants drank 100%
juice. Apple juice was the most frequently consumed
by all age groups, approximately double that of
orange juice, which was ranked second. The average
amounts consumed more than doubled from 4.1
ounces at four to six months of age to 9.5 ounces at 19
to 24 months. About 10% of toddlers 15 to 24 months
had over 14 ounces of juice. Studies on the relation-
ship between young children’s juice intake and growth
have been mixed,17,44,45 although a longitudinal study
showed no relationship between growth and intake of
100% juice.17

The percentage of very young children consuming
fruit drinks was less than 10% at four to eight months
of age, but rose to over 40% at 19 to 24 months. Fruit
drinks and 100% juices were consumed in similar
amounts, and increased with age in similar percent-
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Among infants, breast milk and infant formula were the most common beverages in
the milks category, and whole cow’s milk was the predominant choice among toddlers.
By 19 to 24 months of age, however, over one-third of the sample consumed some
form of reduced-fat milk, which is contrary to AAP recommendations.
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ages. Apple-based fruit drinks were the most popular,
and, as with 100% juices, there was little variety.
Carbonated beverages were consumed by more than
11% of toddlers more than 15 months old in the
FITS. Patterns previously reported in older children,
such as substitution of fruit drinks or carbonated
beverages for milk38 first appeared in the 15 to 18
month subgroup at lunch, dinner and morning
snacks, and afternoon snacks. Thus fruit drinks and
carbonated beverages are replacing more nutritious
beverages in young children’s diets. Some carbonated
beverages provide caffeine, which is undesirable in the
diets of young children, especially when consumed on
a regular basis.46

Nutrient Intakes
Initially, breast milk and/or formula were the sole
sources of energy and nutrients for babies. However,
by 19 to 24 months of age, milks contributed about
one-third of the daily protein and vitamin A, more
than half of the calcium and vitamin D, and less than
one-fourth of the day’s energy intake. These changes
show the importance of milks for infants and toddlers,
as well as the increasing contribution of table foods to
the diet.

As eating patterns changed, so did the percentages of
energy from meals, snacks and other eating occasions.
For example, among infants, the other eating occa-
sion category provided the highest percentages of
energy, which stands to reason given the frequency of
breast and formula feeding throughout the day for
young infants. Among toddlers, snacks (all daily
periods combined) provided slightly higher percent-
ages of energy than any single meal occasion; for
toddlers, snacks provided about 25% of their daily
energy intake. Breakfast provided less than 20% of
daily energy for both infants and toddlers. All in all,
the percentages of energy from meals and snacks
increased with age and that from other eating occa-
sions decreased. With snacks providing 20% of total
energy at 7 to 8 months and 26% at 19 to 24 months,
it is crucial that snacks be planned to provide nutri-
ents as well as energy.

The most significant changes to macronutrient dietary
intake occurred between 9 to 11 and 12 to 14 months,
as shown in Figure 1 (page 20). During this period, we

saw an increase in percentages of energy from protein
at both meals and snacks. At the same time, significant
percentages of energy from carbohydrates were
replaced by fats at meals, but the reverse was true for
snacks, as percentages of energy from fat decreased
and carbohydrates increased. These changes probably
reflect the discontinuation of formula or breast milk
at about 1 year, concurrent with use of cow’s milk as
well as table foods. Among toddlers, breakfasts tended
to be slightly lower in fat and higher in carbohydrate
than other meals, and evening snacks were higher in
fat and protein and lower in carbohydrate than
morning snacks.

Nutrient densities for selected nutrients (iron,
calcium, vitamin A, folate) showed a variety of
patterns. Iron density decreased with age for all
meals, although iron density at breakfast was higher
than at other meals. The higher iron density at break-
fast was probably related to consumption of iron-
fortified infant cereals and iron-fortified ready-to-eat
cereals. Calcium densities were similar among the five
age groups; breakfast showed the highest calcium
density. Vitamin A density decreased with increasing
age except at breakfast. Folate density tripled with age
at breakfast as orange juice intake increased, but was
similar among age categories at other meals.

Beverages, including breast milk and formula,
provided 84% of total energy (kcal) for infants 4 to 6
months of age, 43% at 12 to 14 months, and 36% at
19 to 24 months. These changes are appropriate as
infants and toddlers transition from a totally fluid diet
to one that includes primarily solid foods. Beverages
also provided at least one-third of the daily intakes of
calcium, vitamins A, C, and D, protein, and zinc.
These percentages show the importance of wisely
chosen beverages, such as milk and 100% juices for
older infants and toddlers. 

Regression models developed to explore the notion
that some beverages displaced others in the diet are
shown in Table 2 (page 21). In model 1, variables
positively related to the calcium density in diets of
toddlers ages 15 to 24 months were milk consumption
and mother’s age. Intakes of 100% juice, fruit drinks,
and carbonated beverages were negatively related to

continued on page 20

The most significant changes to macronutrient dietary intake occurred
between 9 to 11 and 12 to 14 months. These changes probably reflect the
discontinuation of formula or breast milk at about 1 year, concurrent with
use of cow’s milk as well as table foods. 
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After more than 20 years in private
practice, I can safely say that I have
reassured tens of thousands of
parents that their young children will
not starve nor develop scurvy due to
the way that they eat. This is not to
say, however, that parents always
make good choices in the way that
they feed their infants and toddlers.
The early use of ill-advised feeding
practices can not only contribute to
poor childhood nutrition, but can
also set a child up for a lifetime of
poor eating choices that increase the
risk of obesity, hypertension and
cardiovascular disease.

The FITS study demonstrates that
such unhealthy habits can be devel-
oped quite early in infancy. There-
fore, I believe that it is critical for
pediatricians to advise parents about
good feeding habits for toddlers
from the very first well child visit.
You will most likely get peculiar
looks from parents when you talk to
them about avoiding fast food
restaurants and unhealthy snacks at
the two-week checkup. After all, who
in their right mind would do this?
The fact of the matter is that it is

better not to start the fast food habit
than to try to quit. Once poor snacking
and eating habits are established, it
is extremely difficult to change them.

Pediatricians should start having
such conversations at birth and
continue them throughout the first
two years and beyond. I begin by
joking with parents not to take their
new infant to drive-thru restaurants,
and to avoid making a French fry
their first solid food. This concept
can then be expanded to introduce
the idea that good eating habits are
established early. I reinforce this like
a broken record at every well child
visit. As the infant becomes a toddler,
there should be less joking. 

Bad snacking habits need to be
emphasized. Too often, when a child
refuses to eat a meal, the parent will
offer a snack before the next meal.
This will often be a food of question-
able nutritional value. If a child refuses
to eat, that is his choice. You cannot
force him to eat. You can, however,
make it clear that not eating has a
consequence: hunger. If the kitchen
is closed between meals and you
mean what you say and do not give
in to whining, children quickly learn
to eat at mealtime.

Parents will often give snacks that
they think are healthy, but pose
hazards. The most common of
these is giving grapes as a snack to
toddlers. While grapes are certainly 
a healthy snack, they have a big
problem associated with eating
them. If a toddler should aspirate
them, grapes tend to swell up and
occlude the airway, thus causing 
a substantially increased risk of
choking and asphyxiation.

Rarely, parents can make some very
odd and sometimes dangerous
feeding choices. I have seen many
infants fed herbal teas in the hopes
of calming them down or treating

abdominal pain. While most of these
are probably harmless, I tell parents
that no one knows exactly what is
in these teas. If they actually work,
then there is some sort of active
ingredient, which we can’t identify,
have no idea how it works, and really
have no clue about side effects and
risks. Just because it’s a “natural”
plant does not make it safe. Being a
vegetarian is also a popular diet
alternative and can be acceptable
for toddlers if done in moderation. A
strict vegan diet without any animal
products whatsoever (e.g. dairy,
eggs, fish) can cause vitamin B12 and
folate deficiency and well as protein
malnutrition. Children on vegetarian
diets should take B vitamin supple-
ments and special attention must be
paid to protein intake.

The last habit that should be
discouraged is replacing the family
dinner table with the family couch.
Eating meals at the television is
increasingly common. It encourages
the eating of junk food in large
quantities with all of the attendant
nutritional problems. It is also asso-
ciated with a sedentary lifestyle that
we know predisposes one to cardio-
vascular disease. Just as toddlers
should not be allowed to carry a
bottle or cup around the house,
eating should occur at the table,
not the TV. ●
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Putting Research Into Practice 
with Herschel R. Lessin MD, FAAP

Dr. Herschel Lessin is the medical director
for The Children’s Medical Group, a 23
member pediatric practice with six offices
in New York’s Mid-Hudson Valley. He writes
a newspaper
column twice a
month, broadcasts
parenting advice
on radio ten 
times monthly,
and is Child
Health Editor for
Healthology.com, 
a health informa-
tion website.
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calcium density, indicating that intakes of these bever-
ages decreased calcium density in the diet. In model
2, variables positively related to density of vitamin C
were intakes of 100% juice and fruit drinks; negatively
related variables were the child’s age and milk intake.
These results indicate that milk may be displaced in
toddlers’ diets by 100% juice, fruit drinks, and carbon-
ated beverages. The decreasing milk intake and
increasing intake of fruit drinks and carbonated
beverages with increasing age may be cause for
concern, particularly given that infants and toddlers
are developing food preferences and food patterns
that are likely to carry over to preschool and early
school age years.30,35

Food intakes were consistent with and provided
explanations for transitions in nutrient intakes.
Increased protein and decreased carbohydrate and
fat occurred when infants transitioned from infant
formula to whole milk at about 1 year of age. 
Transitions from baby food to table food showed
decreased vitamin A and folate densities when
meals at 9 to 11 months were compared with those
at 12 to 24 months. 

Practical Applications
Among the FITS children, the transition from
multiple daily feedings to the traditional American
pattern of three meals plus snacks per day began at 7
to 8 months and apparently was well-established by 9
to 11 months. Frequent eating occasions throughout
the day are appropriate for infants, toddlers, and
young children because of their small stomachs and
high levels of activity. However, it is important that
snack occasions be planned to complement the
energy and nutrients provided by meals.1,19,38 For
example, milk, water, and crackers were often
consumed as snacks by FITS toddlers, but fruit
drinks, cookies, candy, and chips were also common.
(See Table 3, page 22.) Thus the nutritional quality
of some snacks could be improved. 

Because children’s intakes did not meet the Five a
Day for Better Health program’s recommendations,
parents should be encouraged to offer developmen-
tally appropriate fruits and vegetables as frequent
snack choices. This is particularly important given that
by age 3, many children develop a dislike for certain
foods, most notably vegetables.30,47,48 The reluctance of

Snack occasions should be planned to complement the energy and nutrients
provided by meals. For example, milk, water, and crackers were often consumed
as snacks by FITS toddlers, but fruit drinks, cookies, candy, and chips were also
common. Thus the nutritional quality of some snacks could be improved.

continued from page 18
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Figure 1: 
Macronutrient Distributions at Meals and Snacks by Age Category
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n= 3,022 infants and toddlers

Adapted from: Skinner JD, Ziegler P, Pac S, Devaney B: Meal and snack patterns of infants and toddlers. J Am Diet Assoc 104: S65-70, 2004.
Reproduced with permission by the Journal of the American Dietetic Association © American Dietetic Association.



preschool children to eat, or even taste, vegetables is
reflected in their very low intakes of these important
foods.40,49 Children indeed eat what they like.50-54 There-
fore, parents and other caregivers who provide
opportunities for children to learn to like a variety of
nutritious foods through repeated exposures early in
childhood55-57 help their children establish healthy
eating patterns that could serve them well throughout
their lifetimes. 

Most parents and caregivers of infants appear to be
following the AAP recommendation that juices not be
introduced before 6 months of age.43 However, high
intakes by a few infants and toddlers suggest that some
of the FITS parents did not heed that advice. Although
100% juices provided concentrated energy (kcal) and
sugars to the diet, they also make significant contribu-
tions to daily vitamin C intake. The low contributions
of dietary folate by 100% juices reflect the popularity
of apple juice, which is low in folate compared with
orange juice. The AAP considers 100% fruit juice to
be a serving of fruit, but recommends that daily juice
intake be limited to four to six ounces for children 1
to 6 years of age. Pediatricians can help parents and

other caregivers recognize the health advantages of
serving a variety of 100% juices, including the array of
nutrients that consuming a good variety provides to
infants and toddlers. 

The AAP does not consider fruit drinks to be nutri-
tionally equivalent to 100% juice, nor do they consider
fruit drinks a serving of fruit.43 However, the AAP does
not make any recommendations about limiting
amounts of fruit drinks or carbonated beverages in
the diets of infants and toddlers. Perhaps such guid-
ance is needed. Importantly, fruit drinks vary consider-
ably in nutritional quality. In general, fruit drinks with
higher percentages of real juice are more nutritious
than those with lower percentages of juice. Parents
and caregivers may be in need of dietary advice about
selecting fruit drinks that are beneficial to the diet.
The best advice is to choose 100% juice. 

Milks, including breast milk and formula as well as
other milks, remained the major beverage in children’s
diets prior to age 2 years. These were also the major
source of many nutrients, which is appropriate because
it would be difficult for children to meet daily needs
for calcium and vitamin D without some type of milk

Milk may also be displaced in toddlers’ diets by fruit drinks and carbonated beverages.
Pediatricians can recommend that parents offer children nutritious beverages, such as
milk, 100% juice, and water, and limit their intake of less nutritious beverages, such as
carbonated beverages, tea, and juice drinks. ®

Variable Parameter estimate+SE t-Value P value

Model 1:  Dependent variable: Calcium density (mg/1,000 kcal/d) F=44.61, P<.0001, R2=.36

Mother’s age, y 3.37 ± 1.55 2.17 .03*
Wt/age, percentilec 0.40 ± 0.32 1.27 .21
Age, wk -1.47 ± 0.86 -1.72 .09
Milk, oz 14.26 ± 1.01 14.09 .0001***
100% juice, oz -6.60 ± 1.62 -4.09 .0001***
Fruit drink, oz -8.92 ± 1.40 -6.37 .0001***
Carbonated beverage, oz -9.03 ± 3.75 -2.41 .02*

Model 2:  Dependent variable: Vitamin C density (mg/1,000 kcal/d) F=23.94, P<.0001, R2=.23

Mother’s age, y 0.57 ± 0.30 1.90 .06
Wt/age, percentileb -0.11 ± 0.06 -1.72 .09
Age, wk -0.43 ± 0.17 -2.59 .01**
Milk, oz -0.59 ± 0.20 -3.01 .003**
100% juice, oz 3.58 ± 0.20 11.46 .0001***
Fruit drink, oz 1.60 ± 0.27 5.91 .0001***
Carbonated beverage, oz -1.21 ± 0.72 -1.66 .10

a Toddlers 15 to 24 months,
only; n=561

b From a 24-hour recall
provided by mothers or
other primary caregiver

c From Center for Disease
Control percentiles

* ≤ .05

** ≤ .01

***≤ .0001

Table 2: 
Influences of Toddlers’a Beverages on Nutrient Densities for Calcium and Vitamin Cb

Skinner JD, Ziegler P, Ponza M: Transitions in infants’ and toddlers’ beverage patterns. J Am Diet Assoc 104: S45-50, 2004.
Reproduced with permission by the Journal of the American Dietetic Association © American Dietetic Association.
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The finding that some toddlers are consuming carbonated beverages, cookies,
candy, and not eating sufficient fruits and vegetables, suggests that several
eating patterns currently of great concern in older children and adolescents may
originate before 2 years of age.

Eating Occasion

Breakfast

Lunch

Dinner

Morning snack

Afternoon snack

Evening snack

4-6 months

Formula (62)a
Infant cereal (55)
Breast milk (19)
Water (14)
Apple juice (10)

Formula (56)
Infant cereal (26)
Breast milk (19)
Water (18)
BF apple mix (10)

Formula (54)
Infant cereal (40)
Breast milk (17)
Water (17)
BF dinner (11)

Formula (56)
Breast milk (30)
Infant cereal (16)
Water (11)

Formula (55)
Breast milk (22)
Water (19)
Infant cereal (11)

Formula (59)
Breast milk (32)
Infant cereal (19)
Water (12)

7-8 months

Infant cereal (73)
Formula (51)
Water (25)
BF banana mix 

(12)d
BF apple mix (11)

Formula (41)
BF dinner (24)
Water (24)
BF apple mix (14)
Infant cereal (13)

Formula (38)
BF dinner (29)
Infant cereal (25)
Water (23)

Formula (60)
Water (18)
Breast milk (16)

Formula (52)
Water (24)
Baby cookies (15)
Breast milk (11)
Crackers, etc (10)
RTE cereal (10)

Formula (56)
Water (18)
Breast milk (16)
Infant cereal (12)

9-11 months

Infant cereal (53)
Formula (38)
Water (26)
RTE cereal (18)

Water (34)
Formula (27)
BF dinner (21)
Bread, etc (11)
Apple juice (10)

Water (34)
Formula (24)
BF dinner (24)
Chicken (14)
Pasta/rice (12)
Infant cereal (12)

Formula (39)
Water (29)
Breast milk (16)
Crackers, etc (15)
Apple juice (14)
RTE cereal (12)

Water (34)
Formula (32)
Crackers, etc (20)
RTE cereal (14)
Baby cookies (11)
Cookies (11)
Breast milk (11)

Formula (43)
Water (19)
Breast milk (14)
Crackers, etc (12)

12-14 months

Whole Milk (45)
RTE cereal (25)b
Water (23)
Banana (19)
Infant cereal (18)
Bread, etc (16)
Pancakes, 

etc (15)f
Eggs (14)
Butter, etc (12)
Low-fat milk (11)
Syrup (11)

Water (38)
Whole milk (23)
Bread, etc (18)
Sandwich (17)g

Cheese (16)
Chicken (15)
Crackers, etc (10)
Apple juice (10)

Water (36)
Whole milk (30)
Chicken (22)
Pasta/rice (19)
Bread, etc (18)
Cheese (14)
Beef (13)
Green beans (12)

Water (34)
Whole milk (27)
Crackers, etc (16)
Cookies (13)
RTE cereal (12)

Water (35)
Crackers, etc (30)
Whole milk (26)
Cookies (16)

Whole milk (39)
Water (20)
Crackers, etc (12)

15-18 months

Whole milk (47)
Bread, etc (24)c
RTE cereal (23)
Water (22)
Butter, etc (19)e
Syrup, etc (19)
Eggs (19)
RTE sweet 

cereal (16)
Pancakes, etc (15)
Banana (15)
Low-fat milk (12)
Hot cereal (11)

Water (33)
Whole milk (30)
Bread, etc (26)
Chicken (24)
Sandwich (22)
Cheese (18)
Pasta/rice (15)
French fries (11)

Water (33)
Pasta/rice (31)
Chicken (29)
Whole milk (27)
Bread, etc (16)
Cheese (14)
Beef (14)
Butter, etc (14)
Green beans (11)
Fruit drink (10)

Water (35)
Whole milk (26)
Crackers, etc (25)
Cookies (17)
Fruit drink (12)

Water (35)
Cookies (28)
Whole milk (26)
Crackers, etc (26)
Chips (12)
Fruit drink (11)
Candy (10)

Whole milk (35)
Water (26)
Cookies (19)
Ice cream, 

etc (12)
Low-fat milk (11)

19-24 months

Whole milk (40)
Water (23)
Eggs (21)
RTE cereal (19)
Butter, etc (19)
Low-fat milk (17)
Bread, etc (16)
RTE sweet cereal (16)
Banana (14)
Syrup, etc (14)
Orange juice (13)
Pancakes etc (13)
Hot cereal (11)

Water (32)
Chicken (25)
Bread, etc (24)
Whole milk (24)
Sandwich (20)
Cheese (16)
Hotdog/sausage 

(14)
Fruit drink (14)
French fries (13)
Pasta/rice (11)
Low-fat milk (11)

Water (30)
Chicken (29)
Pasta/rice (27)
Whole milk (23)
Bread, etc (22)
Cheese (17)
Butter, etc (15)
Beef (13)
Corn (12)
Fruit drink (12)
Low-fat milk (12)
Green beans (12)

Water (32)
Crackers, etc (17)
Whole milk (17)
Cookies (15)
Fruit drink (12)

Water (36)
Crackers, etc (26)
Cookies (17)
Whole milk (15)
Fruit drink (14)
Chips (13)
Candy (11)
Cheese (11)

Water (31)
Whole milk (27)
Low-fat milk (15)
Cookies (14)
Crackers, etc (12)
Soda (10)

Table 3: 
Most Frequently Eaten Foods at Each Eating Occasion by Age Category

a Percentage of children consuming this food at this eating occasion
b RTE = ready-to-eat
c Bread, etc. = bread, rolls, biscuits, bagels, tortillas
d BF = baby food

e Butter, etc. = butter, oil, margarine, other fats
f Pancakes, etc. = pancakes, waffles, French toast
g Sandwich: includes all kinds (e.g., peanut butter, cheese, hamburger)

Adapted from: Skinner JD, Ziegler P, Pac S, Devaney B: Meal and snack patterns of infants and toddlers. J Am Diet Assoc 104: S65-70, 2004.

Percent of children consuming each food
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in the diet.58 The findings that 100% juice appeared to
displace milk in the diet and also that milk displaced
juice (Table 2, page 21) emphasizes the impor-
tance of dietary balance. Both milk and 100% juice
are nutritious beverages, which is why parents might
not believe that restrictions are necessary.43 Usually
they are not, but excessive amounts of any food or
beverage must be avoided.

Milk may also be displaced in toddlers’ diets by fruit
drinks and carbonated beverages. In studies with older
children, milk intake decreased as fruit drinks and
carbonated beverages increased.43 The decreasing
milk intake and increasing intakes of fruit drinks and
carbonated beverages with increasing age in this study
may be cause for concern. Infants and toddlers are
developing food preferences and food patterns that
are likely to carry over to preschool and early school
age years.30,35 Pediatricians can recommend that
parents offer children nutritious beverages, such as
milk, 100% juice, and water, and limit their intake of
less nutritious beverages, such as carbonated bever-
ages, tea, and juice drinks.

FITS is the first study to document water intake in
infants and toddlers. Water is an appropriate choice
for quenching thirst and does not contribute to exces-
sive energy intake. Breastfed and formula-fed infants
usually do not need additional water. Caution must be

used so that water
does not displace
energy and nutri-
ents in the diet.
However, infants are
particularly suscep-
tible to dehydration
because of their
large surface area
per unit of body
weight, their higher
percentage of body
water, and their
inability to commu-
nicate thirst.59 Thus,
in unusually hot
weather, infants may
need some addi-
tional water.

Conclusion
The finding that some toddlers are consuming
carbonated beverages, cookies, candy, and not eating
sufficient fruits and vegetables, suggests that several
eating patterns currently of great concern in older
children and adolescents may originate before 2 years
of age. Although preferences for sweet-tasting foods
are innate, delaying introduction of and limiting
exposures to foods low in nutrients and high in calo-
ries may be wise during periods when many food pref-
erences are formed. 

Parents and caregivers must assume responsibility for
offering appropriate foods to infants and toddlers.
Because infants and toddlers often want to taste what
the rest of the family is eating, these recommendations
may involve some alterations in family eating and
meal patterns. ●

Dr. Jean Skinner is Professor Emeritus of Nutrition at the
University of Tennessee, Knoxville, Tennessee and a registered
dietitian. The applied nutrition courses she taught graduate
students focused on the socio-cultural aspects of nutrition,
research and survey methods, and nutrition education. 
Dr. Skinner’s research interests include infants, children and
adolescents and their nutritional problems and concerns,
including determinants of nutrition-related behavior and how
to change behaviors through nutrition education.
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