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BSTRACT
bjective To assess the prevalence of breastfeeding and
ormula feeding, the age of introduction to specific foods,
nd the types of foods and beverages consumed by His-
anic infants and toddlers compared with similarly aged
on-Hispanic infants and toddlers living in the United
tates.
esign Descriptive and comparative analysis of dietary
ecall data and responses to specific interview questions,
hich were collected in the 2002 Feeding Infants and
oddlers Study. Breastfeeding status, timing of introduc-
ion of complementary foods, percentage consuming foods
rom specific food groups, and the most frequently con-
umed fruits and vegetables by Hispanic and non-His-
anic childrens by age group (4-5 months, 6-11 months,
2-24 months).
ubjects A national random sample of 371 Hispanic and
,637 non-Hispanic infants and toddlers between the
ges of 4 and 24 months.
tatistical analysis: To test for differences between Hispanic
nd non-Hispanic children in the percentage who con-
umed a particular food item, we calculated percentages
nd standard errors in SUDAAN and 95% and 99% con-
dence intervals. The most frequently consumed fruits
nd vegetables were determined by tallying the percent-
ge of infants and toddlers who consumed each specific
ruit or vegetable on a given day.
esults Although there were some similarities, the early
avor and food experiences of Hispanic infants were dif-
erent from similarly aged non-Hispanic infants in sev-
ral ways. Hispanic infants younger than 1 year of age
ere more likely to have ever been breastfed and those
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ho were 4 to 5 months were more likely than non-
ispanics to be eating pureed baby foods on a daily basis.
lthough less likely to be eating noninfant cereals and
aby food vegetables, 6- to 11-month-old Hispanics were
ore likely to be eating fresh fruits, fruit-flavored drinks,

aby cookies, and foods such as soups, rice, and beans
hat are common in many Hispanic cultures. When fruits
ere introduced into the Hispanic child’s diet, they were
ost commonly consumed fresh. This higher prevalence

f being fed soups, rice, beans, and sweetened fruit-fla-
ored drinks as well as tortillas was also observed among
he 12- to 24-month-old toddlers.
onclusions Dietetics professionals should be aware of the
ultural differences in the foods fed to infants and tod-
lers that may contribute to the development of long-
erm food preferences and impact on nutrition. Under-
tanding the factors that underlie food preferences is
mportant if we are to develop evidence-based strategies
o improve children’s eating habits and lower their risks
actors associated with obesity and other chronic
iseases.
Am Diet Assoc. 2006;106:S96-S106.

ispanic individuals comprise the largest minority
group in the United States (1). Hispanic children, in
turn, comprise more than 20% of the nation’s kin-

ergarten through 12th-grade student population (2). As
heir population increases, more health professionals are
alled upon to address the high incidence of obesity,
hich is fueling an epidemic of type 2 diabetes and met-
bolic disorders in Hispanic youth as well as adults (3,4).
Among children enrolled in a New York City Special

upplemental Nutrition Program for Women, Infants,
nd Children, Hispanics were three times more likely to
e overweight or in danger of becoming so compared with
hite children. Two-year-olds were less likely to be over-
eight than 3- to 4-year-olds (5). The increase in over-
eight after the age of 2 years suggests that there is a
indow of opportunity to initiate healthful eating habits
nd prevent overweight, and target nutritional messages
o these families before obesity becomes a problem.

Because food preferences established during the first
ew years of life may track into later childhood and ado-
escence (6-8), developing strategies to eliminate health
isparities and enhance acceptance of healthful foods
arly in life is important for long-term health (9,10). Such
trategies may help eliminate health disparities between
ispanic and non-Hispanic children. However, any strat-

gy needs to consider the social and cultural factors that
nteract with food availability and impact the develop-
ent of dietary habits during childhood (11).

© 2006 by the American Dietetic Association
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The 2002 Feeding Infants and Toddlers Study (FITS)
as designed to update our knowledge about food and
utrient intake and the feeding patterns of American

nfants and toddlers between the ages of 4 and 24 months
12,13). The present article uses the 2002 FITS data to
escribe the prevalence of breastfeeding and formula
eeding, the age of introduction to certain foods, and the
ypes of foods and beverages consumed by Hispanic, when
ompared with non-Hispanic, infants and toddlers. This
nformation, in turn, will be valuable in the design and
mplementation of intervention strategies.

ETHODS
tudy Design and Population
he FITS includes a stratified random sample of 371
ispanic and 2,637 non-Hispanic infants and toddlers
etween the age of 4 and 24 months. On average, the
ispanic 4- to 11.9-month-old infants were the same age
s the non-Hispanics (mean age 7.3�0.2 months for His-
anic and 7.2�0.1 months for non-Hispanic infants; 95%
onfidence interval 6.9 to 7.7 and 7.0 to 7.4, respectively)
s were the 12- to 24-month-old toddlers (mean age,
8.2�0.4 months for Hispanic and 17.8�0.1 months for
on-Hispanic toddlers; 95% confidence interval 17.4 to
9.0 and 17.5 to 17.9, respectively).
Parents or primary caregivers were interviewed via

elephone by trained interviewers between March and
uly 2002.
Data are presented for three age groups of infants and

oddlers: 4-5 months (defined as 4.0 to 5.9 months), 6-11
onths (defined as 6.0 to 11.9 months), and 12-24
onths. The sample sizes by age group were 4-5 months

n�84); 6-11 months (n�163); and 12-24 months (n�124)
or Hispanics, and 4-5 months (n�538); 6-11 months
n�1,228); and 12-24 months (n�871) for non-Hispanics.
dditional details about the FITS sample and data col-

ection protocol (12,14) as well as more details on charac-
eristics of the Hispanic population in general (14) are
rovided elsewhere.
All data collection instruments and procedures were

eviewed and approved by the institutional review board
ompliance officer and Quality Assurance system at
athematica Policy Research, Inc (Washington, DC).

ietary Data
rained interviewers used the Nutrition Data System for
esearch (NDS-R, version 4.03, 2001, University of Min-
esota Nutrition Coordinating Center, Minneapolis) to
ollect dietary recalls (12). Parents or primary caregivers
rovided a 24-hour dietary recall of all foods and bever-
ges consumed by the child during the previous day and
ere asked specific questions regarding the age at which

heir infants were first fed infant formula, infant cereals,
ow’s milk, and pureed foods “on a daily basis.” Pureed
oods here could include commercial or homemade baby
oods. The data on the age of introducing complementary
oods are based on these specific interview questions,
hereas the data on the consumption of specific foods and
everages are based on the 24-hour dietary recall. For
his study, exclusive breastfeeding was defined as con-

uming only breast milk and no supplemental infant for-

January 2006 ●
ula, cow’s milk, or other foods (except water), as re-
orted by the parent or primary caretaker and verified
ith the 24-hour dietary recall. “Ever breastfed” was
efined as a positive response to the question “Was (child)
ver breastfed or fed breast milk?”

lassification of Foods within Food Groups
he food classification/food grouping scheme developed

or the FITS study allows flexibility in reporting foods
nd food groups at various levels of detail. As described
reviously (13), individual foods and beverages reported
n the 24-hour recall were assigned to major and minor
ood groups similar to those used in the most recent
ontinuing Survey of Food Intakes by Individuals (15).
he percentage of infants and toddlers who consumed
ny amount of a given food or beverage in one day was
abulated within each age/ethnicity group. The data ta-
les show the “percentage consuming” any amount of a
pecific food or beverage within the major food groups
milk and milk products; grains and grain products;
ruits; vegetables; meat and other protein sources; des-
erts, sweets, and sweetened beverages; and other foods
uch as salty snacks). The following briefly describes the
oods included in the major food groups and subcatego-
ies:

Milk includes breast milk, all kinds of infant formula,
cow’s milk with varying fat content, and soy and goat’s
milk.
Grains and grain products includes breads, rolls,
biscuits, bagels, and tortillas; cereals and granola bars;
infant and noninfant ready-to-eat or cooked cereals;
crackers, pretzels, and rice cakes; pasta and rice; pan-
cakes, waffles, and French toast; and other grains.
Fruits include the subcategories of 100% fruit juice,
baby food fruits, and non–baby food fruits. Within
these subcategories, fruits are categorized by how the
fruit was prepared (ie, baby food fruits and canned,
fresh and dried non–baby food fruits) and type (eg,
bananas, pears, peaches, berries). Baby food fruits in-
clude single fruits (majority of fruits reported) as well
as mixtures with the named fruit as the predominant
fruit, eg, applesauce-blueberry mixture, bananas with
apples and pears. Baby food fruits with tapioca and
other baby food dessert fruits were counted as desserts.
Consistent with categories used by food-labeling regu-
lations (16), the 100% juice category included infant
and adult fruit juices that were 100% juices, including
juices fortified with calcium and/or other nutrients.
Vegetables include 100% vegetable juice, baby/toddler
vegetables, and cooked or raw (non–baby food) vegeta-
bles. Baby food vegetables include single vegetables
(majority of vegetables reported) as well as mixtures
with the named vegetable as the predominant vegeta-
ble, eg, broccoli and cauliflower or broccoli and carrots.
Vegetables are further subcategorized into how vegeta-
bles were prepared (eg, baby food, cooked, and raw) and
to distinguish color and flavor profile: dark green (eg,
broccoli, spinach) vegetables which are typically bitter
tasting (17) and deep yellow (eg, carrots, acorn squash);
starchy vegetables (eg, potatoes, corn, green beans,

peas) and nonstarchy vegetables (eg, tomatoes), all of
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which are typically less bitter and sweeter tasting than
dark green vegetables. The classifications for dark
green and deep yellow vegetables are consistent with
recommendations in the dietary guidelines (18).
Meat and other protein sources include the subcat-
egories of baby food and non–baby food meats; beans
and peas; eggs; peanut butter, nuts, and seeds; cheese
and yogurt. Meats are further categorized by type of
meat, such as chicken, pork, beef, fish, shellfish, hot-
dogs, sausages, and cold cuts.
Mixed dishes includes a variety of foods that typi-
cally combine a grain with a protein source (meat,
cheese, or beans), and sometimes also a vegetable (to-
mato sauce). Subcategories of mixed dishes include:
sandwiches; soups; spaghetti, ravioli, and lasagna;
baby food dinners; beans and rice; egg dishes (eg, om-
elets and quiche); macaroni and cheese; pizza; and
burrito, taco, enchilada, and nachos.
Sweets, sweetened beverages, and desserts is a
broad food group that includes sweet-tasting foods.
Sweets include desserts and candy, and sugar, syrups,
preserves. Desserts include jarred baby food desserts;
cakes, cookies, pies, and pastries; candy; and ice cream,
frozen yogurt, and pudding. Sweetened beverages in-
clude soda, lemonade, and fruit-flavored and other
sweetened drinks. Fruit drinks as defined in this study
included beverages with less than 100% juice, many of
which had added sugars (eg, 10% fruit drinks, fruit-
flavored drinks, and lemonade), and some of which
were fortified. Carbonated beverages included carbon-
ated mineral waters and “diet” and “regular” products
that may or may not have contained sugars and caf-
feine.
The salty snack group includes potato chips, popcorn,
cheese curls/puffs, tortilla chips, corn chips, and other
types of chips and salty snacks.

ata Analysis
or most of the major food groups, we report the percent-
ge of the age/ethnicity subgroup who consumed the ma-
or food group (eg, any fruit) as well as the percentage
ho consumed various subcategories within the food
roups on a given day. For simplicity and data reliability,
e generally report data for foods that were consumed by
0% or more of an age/ethnicity subgroup, and for the
ost important categories of foods, based on consumption

atterns, contributions to nutrient intake, and/or cultural
references.
Because mixed dishes often contain a grain product

uch as pasta or bread, we report the data for commonly
onsumed mixed dishes along with the consumption of
rains. We do not double-count foods in the data tables.
or example, if a parent or caregiver reported the child
te a sandwich containing bread, meat, and cheese and
ould describe each food in detail, each food item was
ounted in its respective food category of grains, meats, or
ilk and milk products. However, if a generic fast-food
amburger or grilled cheese sandwich was reported, this

s counted in the sandwich category.
The most frequently consumed fruits and vegetables
ere determined by tallying the percentage of infants
nd toddlers who consumed each specific fruit or vegeta-

le, regardless of the preparation method. Vegetable es- 5

98 January 2006 Suppl 1 Volume 106 Number 1
imates reflect vegetables consumed as distinct food
tems, and do not include vegetables contained in mixed
ishes such as stews or pizza. To illustrate this, peaches
ncluded baby food, canned, dried, and fresh peaches, and
eas included baby food, cooked, and raw peas. These
oods are then reported in rank order of the most fre-
uently consumed on any given day for each age/ethnicity
ubgroup.
Sample weights were calculated to account for nonre-

ponses and to weight the sample to known population
emographic characteristics. Estimates were calculated
sing the Statistical Analysis System (version 8.2, 2001,
AS Institute, Inc, Cary, NC), SUDAAN (release 9.0,
004, Research Triangle Institute, Research Triangle
ark, NC), and the appropriate sample weights. To test

or differences between Hispanic and non-Hispanic
roups in the percentage who consumed a particular food
tem, we calculated percentages and standard errors in
UDAAN and 95% and 99% confidence intervals. If con-
dence intervals overlapped, there were no significant
ifferences in the percentage of Hispanics and non-His-
anics who consumed a particular food item (within an
ge group). The tables display the level of significance
hen confidence intervals did not overlap, indicating a

ignificant difference between Hispanics and non-His-
anics.
We also followed accepted reporting guidelines for nu-

rition data with respect to the reliability of point esti-
ates (19). The data presented in the tables meet mini-
um sample size requirements and have been reviewed

or reliability. We flagged estimates with a † where the
oefficient of variation (calculated as standard
rror�mean) exceeds 30% because they may be poten-
ially unreliable due to a high coefficient of variation.
his is most problematic within the 4- to 5-month age
roup, for which the consumption of the food item is very
ow (�10%) and there is high variability within the
roup. In these cases, the estimate is based on an ade-
uate sample size but should be interpreted with more
aution due to a high coefficient of variation.

ESULTS
reast Milk, Formula, Cow’s Milk, and Baby Foods
able 1 presents the prevalence of breastfeeding and

ntroduction of infant formula, cow’s milk, and baby foods
uch as cereal and pureed foods among infants and tod-
lers, as determined from the specific interview questions
f the caregivers. Hispanic infants in the youngest age
ategory (4-5 months) were significantly more likely to
ave been breastfed and to have consumed pureed foods
han non-Hispanic infants. This higher prevalence of ever
aving been breastfed was also evident in the 6- to 11-
onth-old group, but not in the 12- to 24-month-old His-

anics. No differences were observed between Hispanics
nd non-Hispanics in the prevalence of exclusive breast-
eeding or the feeding of formula, cow’s milk, and infant
ereals at the time of the study, however.
The majority of infants and toddlers consumed some

orm of milk on a given day and nearly half (49% His-
anic, 43% non-Hispanic) of the 4- to 5-month-old infants
onsumed some breast milk (Table 2). Thirteen 4- to

-month-old Hispanic infants (out of 84; 15.5%) and 96
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imilarly aged non-Hispanic infants (out of 538; 17.8%)
ere exclusively breastfeeding at the time of the inter-
iew. Infant formula was used to supplement breastfeed-
ng for some infants and was the primary source of nu-
rition for others. About three fourths of the 4- to
-month-old as well as the 6- to 11-month-old infants
ere fed infant formula on a given day. Cow’s milk was
ot a part of the diet of the majority of children until they
ere 12 to 24 months of age; one quarter of these infants
ere fed reduced fat or nonfat milk.
To determine whether there were significant differ-

nces in the age when infant formula, infant cereal, pu-
eed foods, and cow’s milk were introduced to the child’s
iet on a daily basis, we limited the analysis to toddlers
ho were 12 months of age and older to ensure that
early all were past the age when these foods were intro-
uced. Figure 1 shows that there were no significant
ifferences between Hispanic and non-Hispanic infants
n the mean age of introduction of these foods, although
here were large individual differences. For example, pu-
eed foods were introduced as early as the second or as
ate as the 18th month of life. However, it is interesting to
ote that the interview, during which caregivers were
sked specific questions about whether the child was ever
ed various milks or foods, revealed that 4- to 5-month-old
ispanic infants were more likely to have ever been fed
ureed foods when compared with similarly aged non-
ispanic infants (Table 1).

rains and Grain Products
y 6 months of age, most infants consumed a grain or
rain product on a given day (Table 2). Infant cereals
ere the predominant grain-based food in both Hispanic
nd non-Hispanic children’s diet during the first year of
ife. However, by 12 to 24 months, the majority was no
onger eating infant cereals and appreciable numbers
ere consuming other grain-based foods such as nonin-

Table 1. Breastfeeding status and use of formula, cow’s milk, infan
toddlersa

Age 4-5 Months

Hispanic
(n�84)

Non-Hispan
(n�538)

4™™™™™™™™™™™™™™™™™™™
Ever breastfed 93�2.8** 79�1.9
Currently breastfed 49�6.0 43�2.3
Currently exclusively breastfeedingc 14�4.0 18�1.8
Ever fed infant formula 82�4.4 79�1.9
Ever fed cow’s milk 3�2.6† 1�0.4†
Ever fed infant cereal 76�5.5 76�2.2
Ever fed pureed food 62�6.3* 51�2.6

aData from the 2002 Feeding Infants and Toddlers Study, Hispanic and non-Hispanic su
bSE�standard error of the mean
cDefined as consuming no other foods or beverages except water.
*Significantly different from non-Hispanics at the P�.05.
**Significantly different from non-Hispanics at the P�.01.
†Indicates a statistic that is potentially unreliable because of a high coefficient of varia
ant cereals, bread, crackers, pretzels, and rice cakes. f
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There were differences in the types of grains consumed
n the older infants. Hispanic infants were less likely to
at noninfant cereals, but were more likely to be eating
ice when 6 to 11 months of age. This higher prevalence of
ating rice as well as tortillas was also evident in 12- to
4-month-old Hispanic toddlers. Hispanic toddlers were
ess likely to eat presweetened cereals and refined grains
n mixed dishes, especially pizza, when compared with
on-Hispanic toddlers.

ruits
ruits or 100% fruit juices were being fed to about 45% of
he 4- to 5-month-old Hispanic infants but only 36% of
imilarly aged non-Hispanic infants (Table 2). Although
he vast majority (�80%) of the 6- to 24-month-old chil-
ren were eating fruits on a given day, there were age-
elated changes in how the fruit was prepared for the
hild. Overall consumption rates of baby food fruits de-
reased, whereas the consumption rates of non–baby food
ruits increased during the second year of life. Six- to
1-month-old Hispanic infants were less likely to be eat-
ng baby food fruits, and more likely to be eating fresh
ruits, when compared with similarly aged non-Hispan-
cs. The higher prevalence of eating fresh fruits was also
vident in the younger age group of infants. Similarly,
ispanic toddlers were less likely to be eating canned

ruit when compared with non-Hispanics.
Of the 6- to 11-month-old infants who were consuming

pples at the time of the interview, 29% of the Hispanics,
ut only 6% of the non-Hispanics, were eating fresh ap-
les (P�.01). Figure 2 lists the top five fruits across all
ge groups. Although the types of fruits were similar
etween the ethnic groups, bananas were the most pop-
lar fruit choice among Hispanic infants and toddlers and
on-Hispanic toddlers, whereas apples were the most
opular fruit among non-Hispanic infants. Across all age
roups, melons were more likely to be one of the top five

al, and pureed foods among Hispanic and non-Hispanic infants and

Age 6-11 Months Age 12-24 Months

Hispanic
(n�163)

Non-Hispanic
(n�1,228)

Hispanic
(n�124)

Non-Hispanic
(n�871)

™™™™™™™™™™ %�SE b ™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™3
87�2.8* 77�1.4 77�4.7 74�1.8
31�4.4 23�1.4 12�3.9 6�0.8

0.5�0.5† 0.3�0.2† — —
91�3.0 92�0.9 94�2.5 92�1.1
18�3.6 19�1.3 89�3.2 95�0.9
96�1.5 97�0.6 97�1.4 99�0.5
97�1.5 97�0.5 100�0.4 99�0.4

s. Based on information obtained in the parent/caregiver interview.
t cere

ic

™™™™

bgroup
ruits consumed by Hispanic infants and toddlers than
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Table 2. Percentage of Hispanic and non-Hispanic infants and toddlers consuming different types of milk, grain products, fruits, vegetables,
meats or other protein sources on a given dayab

Age 4-5 Months Age 6-11 Months Age 12-24 Months

Hispanic
(n�84)

Non-Hispanic
(n�538)

Hispanic
(n�163)

Non-Hispanic
(n�1,228)

Hispanic
(n�124)

Non-Hispanic
(n�871)

4™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™ % ™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™3
Food group: Milk
Fed any milk 100.0 100.0 100.0 99.8 93.8 95.2

Breast milk 48.7 42.8 31.4 23.4 11.5† 5.7
Formula 74.6 70.7 79.3 78.6 9.3 7.1
Cow’s or goat milk — — 7.5† 11.3 85.6 87.7

Fed cow’s milk
Whole — — 5.6† 8.3 61.7 66.3
Reduced fat or nonfat — — 2.2† 3.0 29.0 27.0

Food group: Grain products
Any grain or grain product 56.5 56.9 95.0 93.5 97.1 98.9
Infant cereal 55.2 56.5 74.1 73.6 15.9 9.3
Noninfant cereal — — 18.5* 29.2 45.3 57.8
Breadsc 1.4† — 18.2 15.1 44.0 52.9

Tortillas 1.4† — 4.0† — 6.7†* 0.6†
Crackers, pretzels, rice cakes 1.3† — 27.8 22.5 35.6 46.9
Pancakes, waffles, French toast — — 1.4† 4.3 13.0 16.0
Rice and pastad — — 20.1* 10.3 44.3 32.9

Rice — — 15.9** 4.7 26.9* 13.0
Grains in mixed dishes — — 15.9 13.0 38.8* 54.4

Sandwiches — — 4.0† 4.6 24.2 24.9
Burrito, taco, enchilada,

nachos — — 1.3† — 2.1† 3.0
Macaroni and cheese — — 3.0† 3.1 10.1† 15.5
Pizza — — — 1.4 1.0**† 9.7
Spaghetti, ravioli, lasagna — — 8.3† 4.6 9.3† 12.1

Food group: Fruits
Any fruit or 100% fruit juice 45.0 35.9 86.2 86.8 84.6 87.2

Any fruite 39.4 28.8 68.1 76.0 67.6 71.5
100% Fruit juice 19.3 15.3 57.8 47.7 64.1 58.9

Fruit preparation
Baby food fruit 32.6 28.4 42.9* 58.1 5.6† 6.3
Non–baby food fruit 9.1† 1.3† 35.8 27.4 64.2 68.0

Canned fruit 2.3† — 8.8 13.7 12.1** 26.2
Fresh fruit 9.1*† — 30.0** 17.7 59.3 53.1

Food group: Vegetables
Any vegetable or 100%

vegetable juicef 30.0 27.3 66.2 70.3 76.0 80.5
Type of preparation
Baby food vegetables 25.7 25.4 34.4* 47.6 4.1† 4.9
Cooked vegetables 4.2† 2.4† 33.2 29.4 71.4 72.9
Raw vegetables 2.3† — 8.3† 2.6 25.0 13.1
Types of vegetablesf

Dark green vegetablesg — — 3.3† 3.1 11.4† 7.5
Deep yellow vegetablesh 21.0 18.2 32.2 25.9 20.0 15.4
Starchy vegetable:

White potatoes 1.4† 2.3† 20.7 17.4 43.5 39.0
French fries/fried potatoes — — 5.7† 5.3 23.4 20.3
Baked/mashed — — 14.4† 10.7 19.8 17.7
Other starchy vegetablesi 5.0† 4.0 6.7** 15.1 16.6 22.2

Other nonstarchy vegetablesj 8.1† 8.0 28.5 29.0 42.0 43.4

(continued)
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on-Hispanics. Across all age/ethnicity subgroups, over-
ll fruit consumption was greater than that observed for
verall vegetable consumption.

egetables
he percentage of infants who consumed vegetables as
istinct foods increased with age such that three fourths
f the 6- to 11-month olds (67% Hispanic, 70% non-His-
anic) as well as 12- to 24-month-olds (76% Hispanic, 81%
on-Hispanic) were eating vegetables on a given day (Ta-
le 2). In other words, between the ages of 6 and 24
onths, there were significant numbers of both Hispanic

nd non-Hispanic infants who were not consuming any
egetables on a given day.
There were few differences in the types of vegetables

Table 2. Percentage of Hispanic and non-Hispanic infants and todd
meats or other protein sources on a given dayab (continued)

Age 4-5 Months

Hispanic
(n�84)

Non-Hispani
(n�538)

4™™™™™™™™™™™™™™™™™™™™

Food group: Meat or other
protein sources

Any meat or protein sourcek 9.7† 5.3
Non–baby food meat — —
Other protein sources 1.4† —

Beans and peas 1.4† —
Eggs — —
Cheese — —
Yogurt — —

Protein sources in mixed dishes 7.5† 4.4
Baby food dinners 6.9† 3.9
Soupl — —

Types of meatk

Beef — —
Chicken and turkey — —
Hotdogs, sausages, and cold cuts — —
Pork/ham — —

aData from the 2002 Feeding Infants and Toddlers Study, Hispanic and non-Hispanic su
bDashes indicate that less than 1% of the group consumed this food on a given day.
cDoes not include bread in sandwiches. Sandwiches are included in mixed dishes. Inclu
dDoes not include rice or pasta in mixed dishes. Includes rice (eg, white, brown, wild,
also shown separately.
eTotal includes all baby food and non–baby food fruits and excludes 100% fruit juices
fTotal includes commercial baby food, cooked vegetables, raw vegetables, and 100% v
gReported dark green vegetables include broccoli, spinach, romaine lettuce and other g
hReported deep yellow vegetables include carrots, pumpkin, sweet potatoes, and winte
iReported starchy vegetables include corn, green peas, immature lima beans, black-eyed
vegetables.
jReported non-starchy vegetables include asparagus, cauliflower, cabbage, onions, gree
kIncludes baby food and non–baby food sources.
lThe amount of protein actually provided by soups varies. Soups could not be sorted relia
ingredients.
*Significantly different from non-Hispanics at the P�.05.
**Significantly different from non-Hispanics at the P�.01.
†Indicates a statistic that is potentially unreliable because of a high coefficient of varia
onsumed by Hispanic and non-Hispanic infants. The w

January 2006 ●
onsumption of dark green, leafy vegetables was low
�11%) across all age groups, whereas consumption of
tarchy vegetables such as potatoes, corn, and peas and
ther types of nonstarchy vegetables such as tomatoes
ecame increasingly common with age. The percentage of
nfants consuming french fries quadrupled from 6-11 to
2-24 months such that 23% of the Hispanic and 20% of
on-Hispanic toddlers were likely to consume this food on
given day. None of the top five vegetables for both
ispanic and non-Hispanic infants and toddlers was a
ark-green vegetable (Figure 2).
Differences were observed in vegetable preparation.

hat is, 6- to 11-month-old Hispanic infants were less
ikely to eat baby food vegetables when compared with
imilarly aged non-Hispanic infants. For those toddlers

onsuming different types of milk, grain products, fruits, vegetables,

Age 6-11 Months Age 12-24 Months

Hispanic
(n�163)

Non-Hispanic
(n�1,228)

Hispanic
(n�124)

Non-Hispanic
(n�871)

™™™™™™™™™™™™™™ % ™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™3

71.6 62.0 90.3 94.7
22.5 19.2 72.3 76.0
26.5 21.2 70.1 65.3
5.8† 1.8 19.1* 6.5
9.5 4.2 26.4 22.5

11.2 9.4 29.3 40.2
7.7 9.8 15.7 17.0

44.8 41.6 33.3 22.7
24.7* 35.3 3.5† 3.9
16.3** 5.1 23.4* 10.7

5.0† 4.6 25.2 16.0
11.2 11.9 46.5 43.6

7.2† 3.4 14.8 23.3
3.8† 1.7 11.7 12.1

s; 24-hour dietary recall data.

rtillas, also shown separately.
anish rice without meat) and pasta (eg, spaghetti, macaroni, and egg noodles). Rice is

ce drinks.
le juices.
such as kale.
h.
not dried), cassava, and rutabaga. Corn is also shown as a subcategory of other starchy

s, mixed vegetables, peppers, and tomatoes.

o different food groups because many food descriptions lacked detail about major soup
lers c

c

™™™™

bgroup

des to
and Sp

and jui
egetab
reens
r squas
peas (

n bean

bly int
ho were consuming carrots at the time of the interview,
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on-Hispanics were more likely to be eating cooked car-
ots than raw (61% and 28%, P�.01), whereas Hispanic
oddlers were as likely to eat them raw as cooked (48%
nd 43%, respectively). Similarly, for those eating toma-
oes, 6- to 11-month-old Hispanics consumed fresh and
ooked tomatoes at approximately the same frequency
60% and 40%, respectively), whereas non-Hispanics
ere significantly more likely to consume cooked toma-

oes rather than in their fresh form (72% and 31%,
�.05).

eats or Other Protein Sources
eats and other foods high in proteins (eg, eggs, cheese,

eans, and peas; does not include meats consumed in
andwiches and other grain-based mixtures; see Table 2)
ppeared in the infants’ diets after 6 months of age. At
his time, both Hispanics and non-Hispanics were more
ikely to be eating non–baby food meat, and poultry was
he most common type of meat consumed. By 12 months
f age, beef was the second most commonly consumed
eat among Hispanic toddlers, whereas hotdogs, sau-

ages, and cold cuts were the second most commonly
onsumed meat source among non-Hispanics. Cheese and
ggs were the most consumed nonmeat protein sources in
oth groups at this age. Infants were also consuming
rotein in mixed dishes. However, Hispanic infants were
ore likely to eat soups and less likely to eat baby food

inners when 6 to 11 months of age as compared with
on-Hispanics. Hispanic toddlers were also more likely to
e eating soups as well as beans and peas.

esserts, Sweets, Sweetened Beverages, and Salty Snacks
onsumption of sweet-tasting foods or beverages was ev-

dent among the 4- to 5-month-old infants and then in-

igure 1. The mean age in months at which Hispanic and non-
ispanic infants were first fed infant formula, infant cereals, cow’s
ilk, and pureed foods “on a daily basis.” Horizontal lines denote
inimum to maximum values. Pureed foods could include commercial

r homemade baby foods. Data are from 2002 Feeding Infants and
oddlers Study based on responses to specific questions during the
arent/caregiver interviews.
reased steadily with age such that almost all of the t

102 January 2006 Suppl 1 Volume 106 Number 1
oddlers were eating such foods in a day (Table 3). His-
anic infants between the ages of 6 to 11 months were
ignificantly more likely to be eating cookies and fruit-
avored drinks. This greater likelihood of consuming
weetened beverages, including fruit-flavored drinks, was
lso evident among Hispanic toddlers. Salty snacks, on
he other hand, were not generally a part of the diet until
fter 12 months of age. One of five toddlers consumed a
alty snack such as potato chips, popcorn, cheese curls,
ortilla chips, or corn chips on a given day.

ISCUSSION
he early food experiences of Hispanics were different

rom similarly aged non-Hispanics in several ways. His-
anics infants who were younger than 1 year of age were
ore likely to have been breastfed. Six- to 11-month-old
ispanic infants were more likely to be eating fresh

ruits, fruit-flavored drinks, and baby cookies, and to be
ntroduced to cultural foods such as soups, rice, and
eans. They were less likely to be eating noninfant cere-
ls and baby food vegetables, however. When fruits were
ntroduced into the Hispanic child’s diet, they were com-

only consumed fresh. Certain vegetables, such as car-
ots and tomatoes, were consumed raw and cooked at
bout the same frequency by Hispanic infants, whereas
on-Hispanics were significantly more likely to consume
hese vegetables cooked. This higher prevalence of eating
oups, rice, beans, and fruit-flavored beverages as well as
ortillas among Hispanic infants 6 to 11 months of age
as also observed among the 12- to 24-month-old His-
anic toddlers.

Dietetics professionals should be
aware of the cultural differences in

the foods fed to infants and toddlers
and to ensure that foods chosen

contain the needed nutrients.

These differences in food consumption patterns of His-
anic infants and toddlers may reflect cultural beliefs and
ractices that contribute to the development of food pref-
rences and impact nutrition. Foods such as rice, soups,
ortillas, and beans are characteristic of many Hispanic
ultures and were introduced into the child’s diet as early
s the second half of the first year of life (20). The finding
hat Hispanic infants were more likely to be eating fruits
t an earlier age and drinking fruit-flavored beverages
rom 6 to 24 months of age is consistent with previous
eports that fruit was the predominant choice for first
oods for infants living in several regions in Mexico and
hat sweetened drinks were routinely fed to the their
nfants to prevent or treat infant colic (21). Although
eightened preferences for sweet-tasting foods is a hall-
ark of infancy (22), individuals of certain ethnicities,

ecause of both genetic and experiential factors (23,24),
ay prefer even higher levels of sweet tastes. Ethno-

raphic studies conducted in Mexico suggested height-
ned sweet preferences across all age groups and revealed

hat liberal feeding of sweetened beverages, processed
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elatins, canned fruits, soft drinks, and juices was an
ntegral part of feeding children in this culture (25). Such
xperience with sweet-tasting liquids and foods has been
hown to result in heightened sweet preferences during
hildhood (23).

Although the present study revealed no difference be-
ween Hispanics and non-Hispanics infants (all of whom
ere younger than 2 years of age) in the likelihood of
eing fed fruits on a given day, both the older Hispanic
nfants (6-11 months) and toddlers (12-24 months) were
ignificantly more likely to be consuming a sweetened
ruit drink. Data from national surveys (26) and the 5-A-
ay campaign (27) suggest that Hispanic children may be
ating fewer daily servings of fruits than non-Hispanic
hildren and that more than one third of their fruits
ervings are obtained from fruit juices.
The ways in which such dietary habits established

Hispan

Top fruits by age group
4-5 mo Banana

Apples
Peache
Melons
Pears (2

6-11 mo Banana
Apples
Pears (1
Peache
Melons

12-24 mo Banana
Apples
Berries
Melons
Pears (7

Top vegetables by age group
4-5 mo Carrots

Sweet p
Green b
Peas (5
Squash

6-11 mo Potatoe
Carrots
Mixed v
Green b
Sweet p

12-24 mo Potatoe
Tomato
Carrots
Onions
Corn (1

igure 2. Top five fruits and vegetables consumed by Hispanic and n
east one in a day is in parentheses. Data from the 2002 Feeding Infants
ecall data.
arly in life contribute to the incidence type 2 diabetes e

January 2006 ●
nd metabolic syndrome among Hispanic youth are not
ully understood. Ninety percent of overweight Hispanic
hildren have at least one feature of the metabolic syn-
rome that makes them more susceptible to these dis-
ases (28). Of interest is the recent finding among adults
hat drinking beverages containing fructose, a naturally
ccurring sugar commonly used to sweeten soft drinks
nd other beverages, induces a pattern of hormonal re-
ponses that may favor the development of obesity (29).
ructose consumption resulted in a metabolic profile of
ormones (eg, decreased levels of circulating insulin and

eptin and increased ghrelin concentrations), which
ould be predicted to increase food intake, thereby con-

ributing to obesity in susceptible populations. Additional
esearch is needed to investigate the long-term impact of
onsuming large amounts of fructose, particularly among
ndividuals who are at increased risk for metabolic dis-

Ethnicity

Non-Hispanic

.3%) Apples (12.5%)
%) Bananas (10.0%)
9%) Pears (5.9%)
) Peaches (5.8%)

Prunes (1.6%)

.9%) Apples (32.9%)
%) Bananas (31.5%)
) Pears (17.5%)
7%) Peaches (13.9%)
) Apricots (3.7%)

.5%) Bananas (30.9%)
%) Apples (22.0%)
) Grapes (12.3%)
) Peaches (9.6%)

Berries (8.7%)

) Sweet potatoes (7.5%)
es (6.8%) Carrots (6.6%)
(5.8%) Green beans (5.9%)

Squash (5.4%)
) Peas (3.8%)

.7%) Carrots (17.5%)
%) Potatoes (16.4%)
bles (11.1%) Green beans (15.9%)
(11.0%) Squash (11.8%)
es (8.7%) Sweet potatoes (11.4%)

.5%) Potatoes (39.0%)
3.1%) Green Beans (19.6%)
%) Peas (12.8%)
%) Carrots (12.3%)
) Tomatoes (11.9%)

ispanic infants and toddlers per age group. Percentage consuming at
oddlers Study, Hispanic, and non-Hispanic subgroups; 24-hour dietary
ic

s (16
(14.7
s (10.
(3.5%
.5%)

s (35
(29.7
5.2%

s (11.
(4.7%

s (41
(25.7
(8.5%
(7.6%
.3%)

(9.9%
otato
eans
.0%)
(4.3%

s (20
(19.0
egeta
eans
otato

s (43
es (2
(18.6
(11.8
0.2%

on-H
and T
ases.
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Although the FITS data provide a snapshot of food
onsumption patterns among Hispanic infants younger
han 2 years of age, limitations to this study should be
oted (14). First, the socioeconomic differences between
he Hispanic and non-Hispanic sample (14) may contrib-
te to the differences in the food types and preparations
eg, commercially prepared baby food) proffered to the
hild. Demographic and economic factors can play a role
n food availability and contribute to consumer food
hoices because sugars, as well as fats, constitute one of
he most palatable and low-priced nutrients (30). Second,
lthough the FITS study is a nationally representative
nd random sample, it was not designed to produce His-
anic population estimates and therefore the size of the
ispanic sample is relatively small when compared with

he non-Hispanic sample. Third, the Hispanic population
n this sample (as well as in the United States) is not

onolithic and represents ancestries from many different
ountries. Specific ethnic subgroups (eg, Mexican, Cuban,
uerto Rican) of Hispanic Americans have their own food
raditions and practices that may contribute to the types
f foods and flavors fed to their children, an area of
esearch that warrants additional study.

Despite the differences, Hispanics and non-Hispanics
ere more similar than different in their early foods and
avor experiences. Across all age/ethnicity subgroups,
hildren were eating more fruits than vegetables (27) and
ne in four toddlers was not consuming a vegetable on a
iven day. They were more likely to be eating sweet-

Table 3. Percentage of Hispanic and non-Hispanic infants and toddl
on a given dayab

Age 4-5 Months

Hispanic
(n�84)

Non-Hispanic
(n�538)

4™™™™™™™™™™™™™™™™™™™™™™™
Any type of dessert,

sweet, or sweetened
beverage 13.2† 5.9

Desserts and candy 8.3† 3.5
Baby food desserts 7.0† 2.0†
Cakes, pies, cookies and

pastries 1.3† 1.1†
Baby cookies 1.3† 1.1†
Other cookies — —

Ice cream — —
Other sweets 4.1† 1.8†
Sugar, syrups, preserves 3.5† 1.8†
Sweetened beverages — —
Carbonated sodas — —
Fruit flavored drinks — —
Any type of salty snackc — —

aData from the 2002 Feeding Infants and Toddlers Study, Hispanic and non-Hispanic su
bDashes indicate that less than 1% of the group ate this food on a given day.
cIncludes potato chips, popcorn, cheese curls or puffs, tortilla chips, corn chips, and ot
*Significantly different from non-Hispanics at P�.05.
†Indicates a statistic that is potentially unreliable because of a high coefficient of varia
asting fruits, fatty foods such as french fries, and the less c

104 January 2006 Suppl 1 Volume 106 Number 1
itter-tasting starchy vegetables. They were less likely to
e eating bitter-tasting dark green vegetables (eg, broc-
oli, spinach). In fact, none of the top five vegetables was
dark green vegetable.
From the perspective of the ontogeny of taste develop-
ent, these data are not surprising. Preferences for sweet

oods (22,23) and rejection of bitter foods (31) is innate
nd present throughout infancy and childhood. It has
een hypothesized that the small number of taste quali-
ies evolved because of the functional importance of the
rimary stimuli (eg, sugars, sodium chloride, acids, bitter
oxins) in nutrient selection, especially among children.
itter taste sensitivity evolved, in part, to protect against
oisoning (32,33), because many toxic substances by their
ature are bitter and distasteful.
Clearly, more basic research is needed to determine how

references develop for flavors (eg, bitter flavor of green
egetables) so that we may develop evidence-based strate-
ies to enhance acceptance of foods such as fruits and veg-
tables by infants and toddlers. Research has shown that
he transition from an exclusive milk diet to a mixed diet
onsisting of milk and solid foods can be facilitated by feed-
ng infants a particular food for 8 to 9 days (34,35). Over
ime, preferences develop for the exposed foods. An appre-
iation of the complexity of early feeding and a greater
nderstanding of the cultural and physiological mecha-
isms underlying the development of food preferences will
id in our development of evidence-based strategies and
rograms to facilitate fruit and vegetable acceptance by

nsuming desserts, sweets, sweetened beverages, and salty snacks

Age 6-11 Months Age 12-24 Months

ispanic
n�163)

Non-Hispanic
(n�1,228)

Hispanic
(n�124)

Non-Hispanic
(n�87)

™™™™™™™™™™™ % ™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™3

7.0 47.1 88.8 86.8
0.9 40.7 62.1 68.9
7.4 15.5 3.2† 2.1

8.7 28.3 51.0 54.1
4.8* 14.5 9.1† 13.4
1.6 12.5 36.9 35.2
3.2† 4.4 13.0 15.4
4.8† 7.6 33.9 32.3
4.5† 5.0 17.8 25.6
3.9 6.7 53.5* 35.8
1.7† — 17.0 8.1
3.2* 5.4 47.0* 29.5
3.1† 3.5 18.9 22.7

s; 24-hour dietary recall data.

es of chips and salty snacks.
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ONCLUSIONS
ietetics professionals should be aware of the cultural
ifferences in the foods fed to infants and toddlers and to
nsure that foods chosen contain the needed nutrients.
ecause Hispanics are the single largest ethnic group in

he United States, health practitioners should be aware
f their food beliefs and practices.
Nutrition during the first years of life is a major

eterminant of growth and prevention of diseases. Be-
ause experiences early in life may program prefer-
nces and track into adolescence, understanding the
actors that underlie cultural feeding practices and the
ormation of food preferences is important if we are to
mprove children’s eating habits and reduce their risk
actors associated with obesity and other chronic dis-
ases.
Although certain foods such as green vegetables may

ot be accepted as readily as other foods, parents and
aregivers should be not be discouraged but should con-
inue offer these foods, in a positive context.

his research project was funded by Gerber Products
ompany. This research project was a collaborative effort
mong Mathematica Policy Research, Inc staff (authors
riefel and Novak), author Mennella at Monell Chemical
enses Center, and staff (author Ziegler) for the Gerber
roducts Company.
The opinions or views expressed in this supplement are

hose of the authors and do not necessarily reflect the
pinions or recommendations of Gerber.
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