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Introdwton
Numerous studies in adults link diet

to risk of cardiovascular disease, some
types of cancer, and other illness.'-3 Di-
etary saturated fat in particular has been
found to be associated with atherosclero-
SiS.2 Studies in young children4-7 have
found that total and saturated fat intakes
are higher than recommended levels,8-'0
that saturated fat is associated with serum
total and low-density lipoprotein choles-
terol levels," and that there is tracking of
serum lipid'2 and nutrient intake lev-
els.61'31'4 One risk reduction objective for
the year 2000, specified by the US Public
Health Service (PHS)'O and supported by
the National Cholesterol Education Pro-
gram (NCEP),9 is to reduce average sat-
urated fat intake among children aged 2
years and older from more than 13% to
less than 10% of total calories.

We identified only two studies that
examined the contributions of specific
foods and food groups to young children's
saturated fat intake.4,15 The Nationwide
Food Consumption Survey is a continuing
national survey offood intakes by individ-
uals that uses probability sampling and re-
peated dietary recall interviews of parents
to provide surrogate reports of children's
dietary intake. (For 1985, this survey in-
cluded 222 children aged 1 to 3 and 149
children aged 4 to 5)4 In this survey, milk
products contributed almost 40% of chil-
dren's saturated fat intake. In the Boga-
lusa study,'1 which used a single surrogate
dietary recall interview per year, milk
alone contributed more than 20% of sat-
urated fat intake for children aged 3
(n = 106) and 4 (n = 219).

Conceptualization and measurement
ofdiet can be addressed from multiple per-
spectives. Most nutritional epidemiology
has examined the relationship between

nutrient intake levels and disease or risk
factors.'-3 Several recent reports demon-
strate the value of analyzing diet in terms
of dietary behavior patterns, such as the
amount and type of food eatenl6 and the
frequency of eating throughout the day.17
According to Willett,18 educational inter-
ventions to assist the public in making
healthful food choices should focus on

specific foods and dietary patterns rather
than on nutrients. To our knowledge, no

published research has descnbed the di-
etary patterns that determine children's
saturated fat intake.

We sought to determine whether chil-
dren with higher and lower saturated fat
intakes eat different foods, or eat the same
foods but have different dietary behavior
patterns (i.e., do they eat different
amounts per serving or eat the same serv-
ing sizes but eat more frequently). To do
this, we collected 24-hour dietary recalls
for young Latino children on seven occa-
sions over 3 years. These data were used
to determine the relative contributions of
food sources to children's saturated fat in-
take, and to identify foods and dietary be-
havior patterns that distinguish children
with higher and lower saturated fat in-
takes.
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Melwds

Swdy Sample
Subjects were 4- to 7-year-old Latino

children and their mothers living in north-
em Manhattan or the Bronx, New York
City, and participating in the Columbia
University Study of Childhood Activity
and Nutrition. Ten percent of the mothers
and more than 90% of the children for
whom we had birthplace data (n = 204
mothers and n = 184 children) were born
in the United States. Children were gen-
erally healthy, with no dietary prescrip-
tions or restrictions. Recruitment, which
was mainly from a pediatric practice of a
large hospital in a disadvantaged urban
community, is described in greater detail
elsewhere.11 All mother/child pairs who
completed four 24-hour recalls from the
first year of the studywere included in the
baseline analysis (n = 205 pairs; 103 male
children). Of these pairs, 168 completed
three 24-hour dietary recalls in the third
year of the study as well. At the time of
first recall, the children's mean age was
4.4 years (SD = 0.34) and the mother's
mean age was 31.8 years (SD = 5.2). At
the time of the fifth recall, the children's
mean age was 6.3 years (SD = 0.42).

Data were elicited orally by trained
interviewers from 1986 to 1989. Because
Spanish was the language spoken at home
by 95% (n = 195) ofthese families most of
interviews were conducted in Spanish.

Measurements
During four fairly evenly spaced vis-

its to our community field site in the first
year and three visits in the thirdyear ofthe
study, each mother recalled her child's di-
etary intake during the previous 24 hours.
After listing the foods eaten by her child
during each eating occasion, she was then
asked to describe portion sizes. A variety
of probing techniques and adjuncts, such
as three-dimensional food models, were
used to enhance the completeness and ac-
curacy of the mothers' reports. Dietary
data were cleaned, coded, and edited by
nutritionists prior to data entry and veri-
fication. Nutrient values were computed
using the Georgetown University Study of
Childhood Activity and Nutrition dietary
analysis program.'9 Nutrient values for
commonly eaten foods that were not in-
cluded in the original database were
added.2-22 Previously reported data pro-
vide support for the reliability6 and valid-
ityll.23.24 of the mothers' reports of their
children's diet.

StatisticalAnalysis
Typical nutrient intakes at two points

in time were derived by averaging results
from the four 24-hour recalls collected in
year 1 (n = 205) and from the three recalls
collected in year 3 (n = 168). Mean num-
ber of eating occasions, quantity, and
grams of saturated fat from each food
were calculated for each child. Foods
were collapsed into 33 food groups (Ap-
pendix 1) based on a typology adapted
from the US Department ofAgriculture.21

Using data from year 1, a stepwise
multiple regression analysis was used to
select those foods that contributed the
most to variance in percentage of calories
from saturated fat. The possible indepen-
dent variables were grams of saturated fat
consumed per day from each of the 33
food groups. Grams of saturated fat for
selected specific foods, most notably
whole milk, were also examined.

Children were classified according to
percentage of caloric intake from satu-
rated fat and divided into quintiles. Joint
classification analysis determiined the sta-
bility of the quintile classification from
year 1 to year 3.25 More than 60o of the
children whowere classified in the highest
(or lowest) quintile in year 1 remained in
the highest (or lowest) two quintiles in
year 3. Seasonal variation was not asso-
ciated with saturated fat intake.

Stepwise discriminant analyses were
used to select (1) those food groups whose
grams of saturated fat per day and (2)
those food groups whose number of serv-
ings perdaymost accurately distinguished
children in the lowest and highest quin-
tiles. The analysis by servings allowed us
to identify foods both with and without fat
that were associated with saturated fat in-
take. Prespecified serving sizes for each
food were taken from the nutrient data-
base (e.g., one cup of whole milk or one
ounce of cheese = one serving). Multi-
variate analysis of variance was used to
assess the overall significance of differ-
ences in the selected food groups across
all five quintiles. Mean number ofservings
and mean number of grams of saturated
fat per day were tested for univariate lin-
ear trends across the quintiles. The se-
lected food groups were examined more
closely to identify dietary behavior pat-
terns, including specific foods mentioned,
average amount consumed per eating oc-
casion, number of eating occasions per
day, and type of eating occasion (i.e.,
whether foods were consumed as part of
snacks or main meals).

Data from year 3 were then used to
verify the results. Mean percentage ofcal-
ories from saturated fat was predicted us-
ing the food groups selected by the step-
wise regression on year 1 data. The
discriminant function generated from year
1 data was calculated using year 3 intakes
and was used to classify subjects into ex-
treme quintiles of percentage of calories
from saturated fat in year 3.

All the analyseswere replicated using
calorie-adjusted saturated fat instead of
percentage of calories from saturated fat.
By using residuals from a regression with
caloric intake as the independent variable
and with saturated fat intake as the depen-
dent variable, inferences can be drawn
about saturated fat intake independent of
total caloric intake.3,25'26 Results were the
same for calorie-adjusted saturated fat and
nutrient densities. Only data for percent-
age of calories from saturated fat are re-
ported because current recommendations
are expressed in this way.8-10

ResuJJs
Data in Table 1 show that the re-

ported mean percentage of calories from
saturated fat in year 1 was 13.3%
(SD = 2.2), approximately 30% higher
than the amount ofcalories (less than 10%o)
recommended by the PHS.9,10 Even chil-
dren in the lowest quintile had an average
reported consumption of more than 10%
of total calories from saturated fat. High-
fat milk products accounted for more than
halfandwhole milk alone contnbuted44%
of the total reported saturated fat con-
sumption across the sample.

Reported grams of saturated fat con-
sumed per day from the following five
food groups made the greatest successive
incremental contributions to explained
variance in the children's percentage of
calories from saturated fat: high-fat milk
products (R2 = .56), beef/veal (R2 = .60),
enriched bread (R2 = .62), animal fats/oils
for cooking and table (R2 = .65), and
pork/lamb/sausage (R2 = .67). Whole
milk alone accounted for 41% of the vari-
ance.

Comparedwith children in the lowest
quintile, children in the highest quintile
consumed more than twice as much sat-
urated fat per day from high-fat milk prod-
ucts (18.5g versus 7.8g), including more
than twice asmuchfromwhole milk (13.2g
vs 6.4g) and more than six times as much
from hard cheese (3.4 vs 0.5g). The
amounts ofsaturated fat from cheesewere
much smaller than those fromwhole milk.
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Parents of only four children in year 1 re-
ported the consumption of low-fat or skim
milk.

A disciinant function using grams
of saturated fat per day from high-fat milk
products and from beef/veal correctly
classified 95% of the children in the two
most extreme quintiles. A discriminant
function using only grams of fat from
whole milk correctly classified 84%. The
multivariate analysis of variance showed
significant overall differences among the
five quintiles (A = .43, P < .001). Uni-
variate tests for linear trends in grams of
saturated fat from high-fat milk products
and from beef/veal were both significant
(P < .001 and P < .01, respectively).

A discriminant function using re-
ported mean servings per day of high-fat
milk products and of soda/punch/fruit
drinks correcty classified 90% of the chil-
dren in the two most extreme quintiles of
percentage of calories from saturated fat.
More reported servings per day ofhigh-fat
milk products and fewer servings per day
of soda/punch/fruit drinkswere associated
with a high percentage of calories from
saturated fat (Table 2). A discriminant
function using only servings ofwhole milk
correctly classified 84% of the children.
The multivariate analysis of variance on
number of servings per day indicated sig-
nificant overall differences among the five
quintiles (A = .56, P < .001). Univariate
tests for linear trends in servings of high-

fat milk products and of soda/punch/fruit
drinks were both significant (P < .001)
(Table 2).

Specific dietary behavior patterns in-
volving whole milk were examined. In
year 1, the mean number of servings per
day ranged from 1.3 cups in the lowest
quintile to 2.6 cups in the highest quintile
(Table 2). The children in the lowest quin-
tile did not consume smaller amounts of
whole milk per eating occasion than those
in the highest quintile (0.8 cups vs 0.9
cups) but consumed whole milk less fre-
quently (1.6vs 2.8 times per day). Overall,
56% ofwhole milk was consumed as part
of snacks: 48% for children in the lowest
quintile and 62% for children in the highest
quintile. Thus, a substantial portion of
whole milkwas consumed daily as snacks,
regardless of quintile membership.

Data fromyear 3 confirm the patterns
observed in year 1. Grams of saturated fat
consumed in year 3 from the five food
groups selected using data from year 1 ac-
counted for 58% of the variance in per-
centage of calories from saturated fat for
year 3 data. The discriminant function
from year 1 calculated using grams of sat-
urated fat from year 3 correctly classified
79% of the children in the two most ex-
treme quintiles in year 3. The multivariate
analysis ofvariance on grams of saturated
fat across quintiles was significant
(A = .58,P < .001), but only the univari-
ate trend for grams of saturated fat from
high-fat milk products remained signifi-

cant (P < .001). The discriminant func-
tion generated from year 1 data calculated
with daily servings of high-fat milk prod-
ucts and soda/punch/fruit drinks in year 3
correctly classified 74% of the children in
the two most extreme quintiles ofpercent-
age of calories from saturated fat in year 3
(Table 2). The multivariate analysis of
variance on servings across quintiles was
significant (A = .74, P < .001), but only
the univariate linear trend for servings of
high-fat milk products remained signifi-
cant (P < .001). Although reported con-

sumption ofwhole milk was lower in year
3 for all quintiles, children in the lowest
quintile still consumed approximately half
the number of cups per day as children in
the highest quintile.

Discussion
The PHS1O and the NCEP9 recom-

mend that children aged 2 years and older
should consume less than 10%o of their to-
tal calories as saturated fat. In our study,
mean saturated fat consumption was
13.3% of total calories, and even children
in our lowest quintile of saturated fat in-
take had reported an average consump-
tion of more than 10%. Consistent with
other studies,4,15 we found that milk and
milk products were the foods that made
the greatest contribution to young chil-
dren's saturated fat intake. Our data show
that frequent consumption of whole milk
was the single most important dietary be-
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havior pattern that distinguished children
with low and high saturated fat intake.

Substitution of 1% milk-fat milk for
whole mik, without changing any other
dietary behaviors, would have reduced
the percentage of calories from saturated
fat by 25% for the whole sample (from
13.3% to just under 10.0%) and by no less
than 20% in any of the five quintiles. This
single dietary substitution would have
brought average intakes of all children but
those in the two highest quintiles within
the level recommended by the PHSlO and
the NCEP.9

Concerns have been raised about ad-
verse effects of interventions to reduce
children's fat intake,27-29 but there are few
data that empirically address how a mod-
erately reduced fat diet affects growth or
development. One study, based on a small
sample of children (n = 40), reported
growth failure in eight children associated
with reduced caloric and zinc intake re-
sulting -from unsupervised dietary treat-
ment of hypercholesterolemia.29 Most re-
search on the role of caloric intake in
children's growth and development has
been conducted in developing coun-
tries.30-32 We did not identify any pub-
lished population-based studies docu-
menting adverse effects on growth or
development resulting from a moderately
reduced fat diet such as that recom-

mended by the NC1EP9 or the PHS.10 In
our data, children in the lowest quintile of
percentage of calories from saturated fat
did not differ on average from children in
any other quintile on measures of height,
weight, body mass index, or sum of skin-
folds.33 (Methods for these measures are
reported elsewhere).34 A related issue is
that selectively limiting foods that are high
in fat, such as dairy products, may also
restrict intake of protein and micronutri-
ents.27 However, given that low-fat, skim,
and whole milk are equivalent sources of
protein, carbohydrate, calcium, and most
other micronutrients (Table 3), substitut-
ing low-fat for whole milk affects only in-
take of calories and fat. Moreover, bal-
ancing these concerns about possible
unintended adverse effects of reducing
children's calorie and fat intakes are na-
tional data showing that prevalence rates
ofobesity among children are increasing35
and that many children eat too much sat-
urated fat.4-7

Several limitations of this study must
be considered. First, data in Table 2 show
that the average number ofsevings ofmilk
and milk productswas lower inyear 3 than
in year 1. We have reported elsewhere that
this decline is most likely an artifact ofchil-
dren entering school and mothers thus be-
ing unaware of their children's food con-
sumption during lunch.6 Because this

change occurred in all five quintiles, it did
not bias the results. Second, we defined
saturated fat generically, but some reports
indicate that different kinds ofsaturated fat
affect serum cholesterol differently.36X37 Al-
though further research may lead to more
specific recommendations, current dietary
recommendations for children by the
PHS1O and the NCEP9 are specified in
these terms.

The generalizability of our findings
may be limited because this study in-
cluded a single sample of 4- to 7-year-old
Latino children from low socioeconomic
families in one disadvantaged urban com-
munity. The Latino population in disad-
vantaged urban settings is of particular in-
terest for public health because it is
growing rapidly38 and because, compared
with non-Hispanic Whites, Latinos have
been shown to have increased prevalence
of some cardiovascular disease risk
factors,39-44 to have lower levels ofknowl-
edge about cardiovascular disease risk
factors,3944 and to consume more satu-
rated fat and less low-fat and non-fat milk
than other ethnic groups.4546 Generaliz-
ability may also be limited because our
data were collected from 1986 to 1989.
Over the last two decades, national per
capita consumption ofwhole milk has de-
clined while consumption of low-fat milk
has increased,47 yet less than 4% of the

American Journal of Public Health 813June 1992, Vol. 82, No. 6



Basch et al.

...... ....... .... ....

..............t.1.....2

a.. ~~~~~~~~~~~~~~~~~~~~~~~~~~.*............
............4.......... 4.m*a~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.....

0 6 6 6~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.....25U 25~~~~~~~~~~~~~~............ ....
20 30 20 30....

S S U B~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~........

---------*

parents of the children in our sample re-
ported consumption of low-fat or skim
milk. While our data suggest no substantial
shift to low-fat milk, we cannot be sure that
this change has not occurred since 1989.

The gap between national estimates
showing that 4- to 5-year-old children con-
sume an average of 14.7% ofcalories from
saturated fat" and recommendations by
the PHS1O and the NCEEP9 that children
aged 2 years and older should consume
less than 10% of calories from saturated
fat indicates a need for many young chil-
dren to modify their typical diet. We con-
clude that, for those young children who
consume more than 10%o of calories from
saturated fat and whose family and pedi-
atrician have decided to pursue dietary
change to reach national dietary recom-
mendations,9 10 an important strategy is
for parents to substitute low-fat milk for
high-fat milk.48 Maintenance of sufficient
caloric intake should be part ofany dietary
recommendation. El
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