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BSTRACT
here are both public health and food industry initiatives
imed at increasing breakfast consumption among chil-
ren, particularly the consumption of ready-to-eat cere-
ls. The purpose of this study was to determine whether
here were identifiable differences in nutritional quality
etween cereals that are primarily marketed to children
nd cereals that are not marketed to children. Of the 161
ereals identified between January and February 2006,
6% were classified as being marketed to children (eg,
ackaging contained a licensed character or contained an
ctivity directed at children). Multivariate analyses of
ariance were used to compare children’s cereals and
onchildren’s cereals with respect to their nutritional
ontent, focusing on nutrients required to be reported on
he Nutrition Facts panel (including energy). Compared
o nonchildren’s cereals, children’s cereals were denser in
nergy, sugar, and sodium, but were less dense in fiber
nd protein. The proportion of children’s and nonchil-
ren’s cereals that did and did not meet national nutri-
ional guidelines for foods served in schools were com-
ared using �2analysis. The majority of children’s cereals
66%) failed to meet national nutrition standards, partic-
larly with respect to sugar content. t tests were used to
ompare the nutritional quality of children’s cereals with
utrient-content claims and health claims to those with-
ut such claims. Although the specific claims were gen-
rally justified by the nutritional content of the product,
here were few differences with respect to the overall
utrition profile. Overall, there were important differ-
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ncrease consumption of ready-to-eat breakfast cereals
hould identify and recommend those cereals with the
est nutrient profiles.
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reakfast has been described as the most important
meal of the day. There is considerable evidence that
individuals who consume breakfast, including

eady-to-eat (RTE) cereals, have better overall nutrition
rofiles, show improvements in cognitive functioning, and
ight be less likely to be overweight (1). Despite the

eported benefits of breakfast consumption, there has
een an increase during the past few decades in the
umber of children who go to school without having
reakfast (2). Currently, 6.5% of 4- to 8-year-olds, 20.5%
f 9- to 13-year-olds, and 36.1% of 14- to 18-year-olds do
ot consume breakfast regularly (3).
There have recently been both public health and food

ndustry initiatives aimed at increasing breakfast con-
umption among children, particularly the consumption
f RTE cereals. The School Nutrition Association encour-
ges schools participating in the National School Break-
ast Program to serve a breakfast of cereal and juice in
he classroom (4). RTE cereals were also featured in the
edia campaign “Got Breakfast?” by the Alliance to End
unger (5), and the food industry itself has invested
eavily in promoting cereals for breakfast (6). According
o a recent report, between one quarter and one half of
hildren aged 4 to 18 years regularly consume cereal for
reakfast (3). An unanswered question is whether the
romotion of all cereals is equally justifiable given their
utritional profiles.
Another important issue concerns the nutrient content

laims and health claims that appear on many cereal
ackages. Products that display nutrient content claims
nd health claims have the potential to create a halo
ffect such that consumers perceive the product as more
ealthful than warranted, or ignore other relevant nutri-
ion information (7). Importantly, these halo effects can
esult in overconsumption of a product because they lead
o inflated estimates of the appropriate serving size (8).

In light of the reported benefits of consuming RTE
ereals, the massive efforts by the food industry to mar-
et foods directly to children (9), and the nutrient content
nd health claims that appear on many cereal packages,
his study addressed two important questions: Are cere-
ls marketed primarily to children nutritionally equiva-
ent to cereals not marketed to children? and, Do the

utrient-content and health claims that appear on chil-

© 2008 by the American Dietetic Association

mailto:marlene.schwartz@yale.edu


d
p
h
n
c

M
W
c
b
w
s
s
c
o
s
v
I
t
t
d
n
o
1
m
b

c
o
c
(
a
o
p
f
b

C
T
c
T
m
s
l
d
a
e
c
p
t
d
m
t
m
e
w
s

N
F
n

l
f
w
i
t
h
i
h
t

D
D
a
C
t
c
c
w
u
a
a
a

R
S
T
c
f
(
m
l
(
w
t
a

N
R
o
n
v
e
a
c
r
T

N
A
o
n
c
s
l
e
a
g

ren’s cereal packages correspond to the overall nutrition
rofile of those products? The answers to these questions
ave important implications for the currently indiscrimi-
ant efforts to promote children’s consumption of RTE
ereals.

ETHODS
e examined the nutrition profiles of all RTE breakfast

ereals available from four leading cereal manufacturers
etween January and February 2006. First, the boxes
ere obtained for all cereals available from local grocery

tores. Next, the Web sites of the four companies were
earched for products not found in stores. Cereals were
lassified as being marketed to children on the basis of
ne or more of the following criteria developed for this
tudy: the package contained a licensed character, tele-
ision, or movie theme (eg, Sponge Bob Squarepants or
ce Age 2; n�30); the package contained any other car-
oon drawing (eg, Tony the Tiger or Toucan Sam; n�19);
he package contained an activity or promotion that was
irected at children (eg, inclusion of a toy in the package;
�63); and the product was listed as a children’s cereal
n the company’s Web site (n�11). There were a total of
61 cereals, of which 73 (46%) were classified as being
arketed to children, and 88 (54%) were classified as not

eing marketed to children.
Nutrition information was obtained directly from the

ereal packages, from the company’s Web site, or from
nline grocers. Children’s cereals were compared to non-
hildren’s cereals on nutrients per recommended serving
as described on the Nutrition Facts panel for each cereal)
s well as nutrients per gram of cereal. Analyses focused
n energy and the nutrients that are required to be re-
orted on Nutrition Facts labels (ie, energy from fat, total
at, saturated fat, cholesterol, sodium, carbohydrate, fi-
er, sugar, and protein).

omparison with Selected Nutrition Standards
he nutritional values of children’s and nonchildren’s
ereals were compared to specific nutrition standards.
he 2005 Dietary Guidelines for Americans (10) recom-
ends limits on discretionary energy (ie, energy from

olid fat and added sugars) based on age, sex, and activity
evel. The nutritional values of children’s and nonchil-
ren’s cereals were compared to the specific limits on
dded sugars within the allowance of discretionary en-
rgy outlined in the 2005 Dietary Guidelines for Ameri-
ans (10). Next, the cereals were compared to the com-
rehensive guidelines for competitive foods outlined by
he Alliance for a Healthier Generation (11), which were
eveloped collaboratively by health professionals and
embers of the food industry. These guidelines suggest

hat competitive foods sold in schools should contain no
ore than 35% of energy from fat, no more than 10% of

nergy from saturated fat, no more than 35% of their
eight from sugars, and no more than 230 mg sodium per

erving.

utrient-Content and Health-Related Claims
or each children’s cereal, the package was coded for

utrient-content claims, including claims that are regu- p
ated by the Food and Drug Administration (eg, “low in
at”) and those that are not regulated (eg, “made with
hole grain”). A claim was defined as any text, symbol, or

con on the packaging that contained information about
he nutrient content (12). Packages were also coded for
ealth-related claims, including Food and Drug Admin-

stration–regulated health claims and endorsements by
ealth organizations, like the American Heart Associa-
ion.

ata Analysis
ata were analyzed using the Statistical Software Pack-
ge for the Social Sciences (version 14.0, 2005, SPSS Inc,
hicago, IL). Multivariate analyses of variance were used

o compare the nutrition content of children’s and non-
hildren’s cereals. The proportion of children’s and non-
hildren’s cereals that met national nutrition standards
ere examined using �2 analysis. Student t tests were
sed to compare children’s cereals with nutrient-content
nd health claims to those without such claims. Values
re presented as means�standard deviation. For all
nalyses, the significance level was set at P�0.05.

ESULTS AND DISCUSSION
erving Size
he mean volume of the recommended serving size of
hildren’s cereals (0.93�0.17 c) was not significantly dif-
erent than the mean volume of nonchildren’s cereals
0.89�0.23 c). However, the mean weight of the recom-
ended serving of children’s cereals (31.21�6.22 g) was

ess than the mean weight of nonchildren’s cereals
42.78�12.60 g). To control for this difference in average
eight per recommended serving, the nutrition profiles of

he cereals were analyzed both per recommended serving
nd per gram of cereal.

utrient Content per Recommended Serving
esults revealed a significant difference between the
verall nutrition profiles of children’s cereals compared to
onchildren’s cereals. Separate univariate analyses re-
ealed that nonchildren’s cereals were higher in energy,
nergy from fat, total fat, sodium, carbohydrates, fiber,
nd protein. There were no differences between the
ereals in saturated fat, sugar, or cholesterol (no cereal
eported any cholesterol) (see the first two columns of
able 1).

utrient Content per Gram of Cereal
s shown in the last two columns of Table 1, the pattern
f results is quite different when the amount of each
utrient was examined per gram of cereal. Per gram,
hildren’s cereals were significantly higher in energy,
odium, carbohydrate, and sugar, and were significantly
ower in fiber and protein. The cereals did not differ in
nergy from fat, total fat, saturated fat, or cholesterol. On
verage, children’s cereals contained 8% more energy per
ram, 15% more sodium per gram, and 52% more sugar

er gram than did nonchildren’s cereals.
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o the Cereals Meet Selected Nutrition Guidelines?
sing the 2005 Dietary Guidelines for Americans (10),

he mean proportion of daily limits on added sugars con-
umed by one serving of cereal were estimated for chil-
ren’s and nonchildren’s cereals. For children’s cereals,
he proportion ranged from 11% of the daily limit for
ctive boys aged 14 to 18 years to 92% of the daily limit
or sedentary girls aged 9 to 13 years. For nonchildren’s
ereals, the numbers were slightly lower, ranging from
0% for active boys aged 14 to 18 years to 83% for seden-
ary girls aged 4 to 8 years. (The full table is available
rom the authors.) According to the 2005 Dietary Guide-
ines for Americans (10), “Small amounts of sugars added
o nutrient-dense foods, such as breakfast cereal. . .may
ncrease a person’s intake of such foods by enhancing the
alatability of these products, thus improving nutrient
ntake without contributing excessive calories.” The find-
ng that children’s and nonchildren’s cereals contained a
ubstantial percentage of the recommended allowances of
dded sugar seems inconsistent with the characterization
f added sugar in cereals as a small amount.
When evaluated against the nutrition standards for

ompetitive foods sold in schools outlined by the Alliance
or a Healthier Generation (11), only 34% of children’s
ereals could be considered in full compliance, compared
o 56% of nonchildren’s cereals. Children’s cereals most
ften failed to meet these standards due to their high
ugar content: 60% of children’s cereals failed to meet the
uideline for sugar (no more than 35% of weight),
hereas only 5% of nonchildren’s cereals failed to meet

his guideline. Nonchildren’s cereals most often failed to
eet these standards due to their high sodium content:

4% of nonchildren’s cereals did not meet the recommen-
ation for sodium content (no more than 230 mg),
hereas only 6% of children’s cereals failed to meet this

ecommendation.

utrient-Content and Health-Related Claims
any children’s cereals contain nutrient-content claims

Table 1. Mean�standard deviations (SDs) for nutrients required to be
to children (children’s cereals) and those not marketed to children (

Nutrient

Nutrients per Serving of

Children’s

4™™™™™™™™™™™™™™™™™™™™™™
Energy (kcal) 121.51�18.18w

Energy from fat (kcal) 12.05�7.90w

Total fat (g) 1.29�0.91w

Saturated fat (g) 0.18�0.35
Cholesterol (mg) 0.00�0.00
Sodium (mg) 168.08�58.71w

Carbohydrate (g) 26.30�5.03w

Fiber (g) 1.29�1.22w

Sugar (g) 10.99�4.04
Protein (g) 1.73�1.10w

aPairs of means with the superscripts w-x or y-z are significantly different at P�0.05.
nd health claims on the packaging. As shown in Table 2, t

04 April 2008 Volume 108 Number 4
hildren’s cereals with claims about whole grains had
igher fiber content (one of the benefits of whole grains)
han those cereals without a whole-grain claim. These
ereals also had lower sugar content, but higher fat con-
ent compared to cereals without a whole-grain claim.
ereals that made a low-sugar claim had less sugar than

hose without a sugar claim, but they did not differ in

rted on Nutrition Facts labels of ready-to-eat (RTE) cereals marketed
ildren’s cereals) (N�161)a

ereal Nutrients per Gram of RTE Cereal

hildren’s Children’s Nonchildren’s

™™™™™™™™ mean�SD ™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™™3
0�52.44x 3.92�0.22y 3.65�0.44z

3�13.41x 0.40�0.27 0.40�0.27
1�1.54x 0.04�0.03 0.04�0.03
6�0.75 0.01�0.01 0.01�0.02
0�0.00 0.00�0.00 0.00�0.00
5�81.57x 5.52�1.82y 4.78�2.05z

9�9.94x 0.84�0.05y 0.80�0.05z

1�3.12x 0.04�0.03y 0.10�0.09z

3�5.30 0.36�0.13y 0.23�0.10z

6�1.76x 0.05�0.03y 0.09�0.04z

Table 2. Mean�standard deviation (SD) amounts of specific nu-
trients per gram of children’s ready-to-eat (RTE) cereals with and
without nutrient-content claimsa

Nutrient
RTE cereal
with claim

RTE cereal
without claim

4™™™™™™™™™ mean�SD ™™™™™™™3
Whole-grain claim n�34 n�32
Fiberb (g) 0.05�0.03y 0.03�0.02z

Energy (kcal) 3.91�0.26 3.91�0.19
Fat (g) 0.05�0.03y 0.03�0.03z

Sugar (g) 0.32�0.13y 0.39�0.12z

Sodium (mg) 5.66�1.85 5.33�1.85
Sugar claim n�15 n�51
Energy (kcal) 3.82�0.26 3.94�0.22
Fat (g) 0.04�0.04 0.04�0.03
Sugarb (g) 0.19�0.12y 0.40�0.09z

Sodium (mg) 5.69�2.43 5.44�1.66
Low-fat claim n�32 n�34
Energy (kcal) 3.89�0.15 3.93�0.28
Fatb (g) 0.03�0.02y 0.05�0.04z

Sugar (g) 0.37�0.13 0.34�0.13
Sodium (mg) 5.26�1.73 5.72�1.94
Energy claim n�31 n�35
Energyb (kcal) 3.99�0.18y 3.84�0.25z

Fat (g) 0.05�0.03y 0.03�0.03z

Sugar (g) 0.36�0.13 0.35�0.13
Sodium (mg) 5.88�1.34 5.17�2.16

aPairs of means with the superscripts y-z are significantly different at P�0.05.
bNutrient is directly related to the specific nutrient-content claim.
repo
nonch

RTE C

Nonc

™™™™
157.5
17.7
1.9
0.3
0.0

192.0
33.9
4.0
9.9
3.7
heir energy, fat, or sodium content. Similarly, cereals
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ith low-fat claims did have lower fat content than those
ithout low-fat claims, but did not differ in their energy,

ugar, or sodium content. Surprisingly, cereals with an
nergy claim actually had higher energy content than
hose without an energy claim. They were also higher in
at content, but did not differ in sugar or sodium. Finally,
ereals that made health claims or had a health endorse-
ent had significantly lower mean sugar content

claim�0.32 g sugar/gram cereal vs no-claim�0.39 g
ugar/gram cereal), but did not differ significantly in
erms of fat, sodium, fiber, protein, or energy compared to
hose cereals without a health claim.

Although the specific claims were generally justified by
he nutritional content of the product (with the notable
xception of energy claims), cereals with such claims do
ot have better overall nutrition profiles. These findings
re particularly important in light of recent evidence that
utrition- and health-related claims can lead consumers
o perceive foods as more healthful than they are and to
gnore other relevant nutrition information (eg, the fact
hat low fat does not mean low energy) (7). In a few cases,
ereals with low-sugar claims did provide a disclaimer
ndicating that the cereal is not a reduced-energy prod-
ct, but this disclaimer was often printed in much
maller font than the low-sugar claim.

IMITATIONS
his study was limited to the nutrition information pro-
ided on cereal boxes, and does not include data on the
mount of cereal that individuals actually consume. Be-
ause the outcomes of the comparisons of children’s cere-
ls to nonchildren’s cereals depend on whether the nutri-
nts are examined by serving volume or by weight of
ereal, it will be important for future research to deter-
ine how much individuals consume of different types of

ereal. This study also did not include data on consumers’
erceptions of the nutrition profiles of children’s cereals
nd their nutrient-content claims and health claims.
hese perceptions could have important implications for
he types of cereals that individuals purchase, how much
ereal they eat, and how much they feed to their children.

ONCLUSIONS
ast research supports the notion that consumption of
reakfast cereals leads to improved overall nutrition,
ower risk of overweight, and increased cognitive func-
ioning, particularly among children (1). Based on this
revious research, there have been recommendations to
ncourage consumption of RTE breakfast cereals. We
ound important differences between children’s cereals

nd nonchildren’s cereals with respect to their nutritional
uality; specifically, children’s cereals are more dense in
nergy, sugar, and sodium, but less dense in other impor-
ant nutrients. Future research examining the benefits of
ereal consumption should differentiate between cereals
hat are higher in nutrient density (ie, nonchildren’s ce-
eals) and those that are lower in nutrient density (ie,
hildren’s cereals). Researchers have found that the cog-
itive benefits of breakfast consumption were stronger
or instant oatmeal than for RTE breakfast cereals (13).
hus, the reported benefits of RTE cereals might be more
ronounced among the more nutrient dense nonchildren’s
ereals. When making recommendations to increase con-
umption of RTE cereals, researchers and food and nu-
rition professionals should focus on those cereals for
hich there are empirically supported benefits.

his research was funded by the Rudd Center for Food
olicy and Obesity. The authors thank Ellen Fried, Kath-
yn Henderson, Corinne Moss-Racusin, and Rebecca Puhl
or their assistance with data collection and coding.
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