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ABSTRACT
Objective: To assess sugar content and child-oriented promotional features on packaging among cereals
manufactured by companies with varying Children’s Food and Beverage Advertising Initiative (CFBAI)

participation.
Design: Ready-to-eat dry cereals (n = 159) were purchased from southeastern US grocery stores in Sep-
tember 2018. Content analysis of 159 ready-to-eat dry cereal boxes, coded for sugar content and presence

of 8 child-oriented features.
Main Outcome Measures: Frequencies of each promotional feature and number of features per box, level
of participation in CFBAI, and sugar content by serving and ounce.
Analysis: Chi-square tests of independence analyzed correspondence between measures of sugar content.
Extent of features per box based on sugar content and CFBAI participation were assessed with analyses of

variance (ANOVAs).
Results: Most cereals (81%) contained <13 g of sugar per serving, meeting the sugar content requirement
for child-directed advertising. Cereals’ sugar content classifications varied between sugar per serving and

sugar per ounce metrics (P < .001). Among low-sugar per serving cereals, 28% were classified as moderate-

sugar per ounce, whereas 55% of moderate-sugar per serving cereals had high-sugar per ounce. Games/

activities and trade characters were especially common (62% and 49%, respectively), particularly on high-

sugar per ounce cereals (P < .001, respectively). Child-oriented features were rare on low-sugar cereals and

highest on cereals with higher sugar content per ounce produced by CFBAI-participating companies

(F8,158 = 12.33, P < .001).
Conclusions and Implications: Variable cereal-suggested serving sizes may contribute to consumers’
misunderstanding of sugar content. CFBAI manufacturers continue to market cereals with high sugar to

children. Food and beverage regulatory policy could be strengthened if CFBAI companies apply marketing

pledges to brand mascots, adopt standardized metrics for sugar content, and limit added sugar content to

the recommended <6 g/serving target used by the Special Supplemental Nutrition Program for Women, Infants,

and Children program.
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INTRODUCTION

In 2018, Americans spent $8.5 billion
on ready-to-eat (RTE) cereal, more
than any other breakfast food.1,2 The
popularity of RTE cereal as a breakfast
staple, especially among children,
has been a concern for those inter-
ested in promoting healthy food and
beverage options. Unhealthy foods
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marketed specifically to children
have been linked to an increased risk
of childhood obesity.3 These “fun
foods” often contain high levels of
sugar, fat, and sodium,4,5 yet RTE
cereal is advertised to children more
than any other food category.6−8

This is a concern because children
who consume higher levels of sugar
do not get enough of other essential
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nutrients.9 Unhealthy diets among
children have also been linked to
poor diet quality, sugar addiction,
obesity, and tooth decay.10,11

Sugar Content and Serving Size

of Ready-To-Eat Cereals

Of particular concern is the substan-
tial contribution of RTE cereals to
children’s sugar intake in the US,
which consistently exceeds recom-
mended levels.12,13 Ready-to-eat cere-
als commonly advertised to children
contain levels of sugar that fail to
meet the national nutrition stand-
ards of the Special Supplemental Nutri-
tion Program for Women, Infants, and
Children (WIC).5,14 Federal regula-
tions for WIC inclusion require that
215
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dry cereals contain less than 6 g of
sugar per ounce of cereal.14 The Die-
tary Guidelines for Americans, an
evidence-based advisory tool for
nutrition education materials distrib-
uted by the US Government, suggests
less than 10% of total calories should
be from added sugars.13 The Ameri-
can Heart Association also recom-
mends that children and adolescents
limit daily added sugar intake to 6
teaspoons (25 g).15 A total of 78% of
children’s RTE cereals has been
shown to contain in a single serving
more than a quarter of the daily rec-
ommended sugar limit for chil-
dren.16 Moreover, children often eat
as much as twice the amount of rec-
ommended RTE cereal in a single
serving, pushing their daily sugar
intake even higher.17

Serving sizes, which are guided by
Food and Drug Administration (FDA)
standards, are often not understood
by consumers, with many assuming
the serving size is a recommended
amount to consume rather than an
indication of the amount people gen-
erally eat.18,19 Consumers also face
discrepancies between what they
consider to be a single serving and
what is listed as the suggested serving
size, generally eating more than what
is recommended. Median cereal
intake for medium-weight cereal has
increased to 39 g per serving, up from
30 g in 1993.20 Facing calls to revise
its Reference Amounts Customarily
Consumed (RACC), the FDA in-
creased its RACC for medium-weight
cereals (weighing between 20 g and
43 g per 1 cup) to 40 g and 60 g for
heavyweight cereals (weighing
>43 g). The RACCs are based on 1.1
cups of dry cereal and went into
effect January 1, 2020, for manufac-
turers with over $10 million in food
sales.19,21

Children’s Food and Beverage

Advertising Initiative Guidelines

The Children’s Food and Beverage
Advertising Initiative (CFBAI) is an
industry self-regulation program
introduced in 2006 that guides com-
panies in promoting food and bever-
ages to children younger than
12 years.8,19 The standards identify
nutrients to both limit and encour-
age. By 2018, 18 food and beverage
companies participated in the CFBAI
(up from 10 companies in 2006),
with those companies accounting for
70%−80% of children’s television
advertising. For a company that is a
member of CFBAI to advertise its
cereal to children, it must meet the
following criteria per serving: <200
cal, <1.5 g of saturated fat, <290 mg
of sodium, and ≤12 g added sugar.
Uniform nutrition criteria were
adopted in December 2013 and up-
dated in January 2018. Large cereal
manufacturing companies such as
Kellogg’s, General Mills, Post, and
PepsiCo are members of the initia-
tive, whereas smaller and generic
store brands do not participate in the
CFBAI. A report released each year
identifies compliance with the pro-
gram and changes in which food and
beverages can be advertised to chil-
dren younger than 12 years.22

The CFBAI guidelines apply only
to advertising and stop short of regu-
lating point-of-sale marketing tactics.
Previous research has found that
manufacturers comply with CFBAI
pledges with television advertis-
ing.23,24 Promotional features, such
as child-oriented brand mascots and
licensed media spokescharacters on
food packaging also appeal to chil-
dren and can influence their food
and beverage choices.13,16,17 Trade
characters (brand mascots) are those
owned by food and beverage compa-
nies, whereas media spokescharacters
are licensed by entertainment com-
panies to food manufacturers for a
fee. Both are used to promote the sale
of food and beverage products, how-
ever CFBAI standards only limit the
use of third-party media spokeschar-
acters. Media spokescharacters have
been found to negatively influence
children’s intake of less healthy food
items, though scant research has
been conducted regarding trade
characters.25,26

The nutritional quality of some
children’s RTE cereals has improved
since CFBAI launched, and the FDA
has claimed that revising RACCs will
further pressure cereal manufacturers
into making their cereals health-
ier.8,19 Between 2009 and 2012, 13 of
16 RTE cereals targeted to children
improved their nutritional quality by
reducing sodium and sugar per serv-
ing and increasing fiber.27 However,
research during this period showed
that manufacturers continued to pro-
mote cereals with low nutrients
and high-sugar content to children
using features such as trade- and
spokescharacters.16,25,28 According to
the FDA, by maintaining higher
RACCs for medium-weight cereals,
“. . .fewer sugary cereals would meet
CFBAI’s advertising criterion, fewer
would be marketed to children, and
companies would reduce the sugar
content of popular cereals to enable
them to be marketed to children.”19

Ready-To-Eat Cereal

Comparisons by Sugar Content

and Children’s Food and

Beverage Advertising Initiative

Participation

It is unclear if the increased RACC
will measurably improve children’s
health. To date, most research has
based measures on per serving data
or standardized sugar content. To
assess merits of the CFBAI guide-
lines, comparing RTE cereals along
both metrics is warranted. Of partic-
ular concern is whether cereals
approved through CFBAI for promo-
tion to children based on sugar (ie,
≤12 g sugar per serving) also contain
relatively low levels of sugar per
ounce.

Of further interest is the extent to
which manufacturers apply CFBAI
standards to RTE cereal packaging,
given that the CFBAI guidelines per-
tain only to television and other
advertising. This study fills these
gaps by exploring links between
child-oriented marketing tactics used
by cereal manufacturers on product
packaging (such as trade- and spokes-
characters) and the amount of sugar
as expressed in both sugar per ounce
and sugar per suggested serving. In
addition, analyses explore whether
RTE cereal manufacturers that partic-
ipate in the CFBAI’s self-regulatory
program market sugary cereals differ-
ently than non−CFBAI-participating
cereals in the US marketplace.

METHODS

Cereal boxes were collected during a
1-week period in September 2018. Re-
searchers purchased every box of RTE



Table 1. Manufacturers and Sugar Content Characteristics of RTE Cereals Included in Study Sample

Cereal Characteristics Total

CFBAI−
Cereal Listed,

n = 17

CFBAI−
Cereal Not Listed,

n = 93
Not in CFBAI,

n = 49 P Value

Manufacturer, % (n)
General Mills 31 (49) 20 (10) 79 (39) − −
Kellogg’s 23 (37) 11 (4) 89 (33) − −
PepsiCo (Quaker) 3 (5) 0.0 (0) 100 (5) − −
Post 12 (19) 16 (3) 84 (16) − −
Harris Teeter 16 (25) − − 100 (25) −
Nature’s Path 1 (2) − − 100 (2) −
Walmart 14 (22) − − 100 (22) −

Suggested serving, g, mean (SD) 37.3 (11.15) 28.8 (1.59)a 36.9 (11.43)b 41.0 (10.89)b <.001
Suggested serving, cups, mean (SD)c 0.9 (0.23) 0.9 (0.20)a 0.9 (0.18)a 1.0 (0.28)b .002
Cereal density in grams per cup,

mean (SD)c
42.8 (16.80) 34.9 (5.39) 43.1 (14.92) 44.9 (21.44) .10

Moderate-density, 20−42.99 g/cup,
% (n)d

71 (113) 100 (17)a 73 (64)b 65 (32)b .02

High-density, ≥ 43 g/cup, % (n)d 26 (41) 0 (0)a 27 (24)b 35 (17)b .02

Sugar per suggested serving, g,
mean (SD)

9.2 (4.17) 8.8 (2.24) 9.1 (3.80) 9.5 (5.28) .82

Sugar per ounce, g, mean (SD) 7.2 (3.03) 8.7 (2.22)a 7.3 (2.85)a,b 6.6 (3.44)b .047

CFBAI indicates Children’s Food and Beverage Advertising Initiative; RTE, ready-to-eat.
a,bDenotes means along the row that are statistically different from each other (P < .05); cThe density of 5 boxes of cereal
could not be determined because they did not list a serving size in cups (n = 154); dResults of chi-square goodness of fit tests
(P < .05).
Note: Study was conducted between September 2018 and June 2019 to assess the sugar content, serving sizes, and child-
targeted promotional features of name brand and generic brand cereals in the US. Sample was selected in September 2018 by
purchasing every name brand and generic brand nongranola RTE cereal in 2 grocery stores (Harris Teeter and Walmart) in a
midsized city in the southeastern US. In cases of duplicate boxes of the same cereal, 1 version was randomly selected for cod-
ing, resulting in a final sample of 159 cereal boxes. Designations signify whether manufacturer is included in the CFBAI and
whether the cereal is specifically listed by manufacturer as meeting nutritional requirements for advertising to children. Unless
otherwise noted, ANOVA tests assessed differences in means based on CFBAI participation categories.
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cold cereal (excluding granolas) from
a Walmart Supercenter in a midsize
southeastern US city and every non-
granola store brand from a nearby
southeastern US grocery store chain
(Harris Teeter). These 2 stores were
chosen to have multiple generic
brands in the sample and to obtain
cereals from stores that serve multi-
ple demographic groups. In total,
196 boxes of RTE cereal were pur-
chased. Of these, 65 boxes were
duplicate products, such as a regular
and a larger “family size” box of the
same cereal. In these cases, 1 of the
versions was randomly selected for
coding. This led to a final sample of
159 boxes of different cereal prod-
ucts, representing 12 brands from 7
manufacturers. Human subjects were
not included in the study, and thus
Institutional Review Board approval
was not warranted.
Coding Procedures

Coding and analysis took place at
High Point University, a midsized
university in North Carolina, between
October 2018 and June 2019.

Serving size and sugar content. Sug-
gested serving size in grams, sug-
gested serving size in cups, and total
grams of sugar per serving were col-
lected from the nutrition panel on
each box. Amount of added sugar
was not present on nutrition labels
on most boxes in the sample. The
FDA has mandated the inclusion of
added sugar to nutrition labels; how-
ever, this regulation does not go into
effect until January 2020. The cut
point for “high-sugar per serving”
was 13 g (n = 31), as CFBAI guidelines
mandate that cereals contain less
than this amount of added sugar to
advertise to children. In this study,
moderate-sugar per serving RTE cere-
als contained between 9 and 12 g of
sugar per suggested serving (n = 67),
and low-sugar per serving cereals
contained ≤8 g of sugar per suggested
serving (n = 61).

Grams of sugar per suggested serv-
ing in each cereal were divided by
the suggested serving size in grams
for a standardized measure of grams
of sugar per gram of cereal
(mean = 0.3, SD = 0.11). This figure
was multiplied by 28.3 (ie, number of
grams in an ounce) for a measure of
grams of sugar per ounce for each
cereal (mean = 7.2, SD = 3.03). The
full sample was then divided into 3
groups based on sugar grams per
ounce. Low-sugar per ounce cereals
contained ≤6 g of sugar per ounce
(ie, 1.5 teaspoons; n = 56), as defined
by WIC guidelines.14−16 The middle
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third of cereals contained between
6.01 and 9.00 g of sugar per ounce
(ie, 1.5−2.25 teaspoons; n = 50) and
were deemed moderate-sugar per
ounce cereals. Finally, the top third
of cereals contained >9 g of sugar per
ounce (n = 53) and were deemed
high-sugar per ounce in this study.29

Children’s Food and Beverage Advertis-
ing Initiative participation. Children’s
Food and Beverage Advertising Initia-
tive participation for cereals fell into
3 categories. “Not in CFBAI” products
included generic, store brands, and
small independent brands that are
not included in the CFBAI program
(n = 49). The larger food and beverage
manufacturers are participants in the
CFBAI programs; their cereals were
divided between the 2 additional cat-
egories. Kellogg’s, General Mills, and
Post list several specific cereals meet-
ing CFBAI nutrition criteria for adver-
tising to children.22 All cereals in the
sample that were explicitly listed by
companies as meeting nutrition cri-
teria in February 2018 were coded as
“CFBAI−cereal listed” (n = 17). Cere-
als not on the lists of those meeting
nutrition criteria were coded as
“CFBAI−cereal not listed” (n = 93).

Child-oriented features. Three coders
analyzed child-oriented features
on the sample of RTE cereal boxes.
Features were selected based on pre-
vious literature regarding child-ori-
ented promotional features on
children’s food and beverage packag-
ing.30,31 All sides of each box were
examined for the presence (yes = 1)
of the following 8 features: trade
characters (ie, mascots), spokeschar-
acters (ie, licensed media characters
or personalities), children’s games/
activities, images of animals, images
of children, fun colors of cereal, fun
shapes of cereal (eg, animal shapes or
letter shapes), and toys or prizes
within the box. To establish inter-
coder reliability, 16% of the sample
was double-coded (25 boxes). Kappa
coefficients between coders for spe-
cific features ranged from 0.69 to 1.0,
with an overall average of 0.88.32

Statistical Analysis

The SPSS software for Windows (ver-
sion 25, IBM Corp, Armonk, NY,
2017) was used for statistical analy-
ses. One-way analysis of variance
(ANOVA) tests were used to assess dif-
ferences in mean serving sizes, cereal
density (grams of cereal per cup mea-
sure), sugar per serving, and sugar per
ounce based on CFBAI participation
(not in CFBAI, CFBAI−cereal listed,
and CFBAI−cereal not listed).

To assess the extent to which the
sugar content metric applied by the
CFBAI as acceptable for advertising
to children (<13 g of sugar per sug-
gested serving) corresponded to the
categories of sugar level per ounce, a
chi-square test of independence was
used. The test examined whether ce-
reals classified as low-, moderate-, or
high-sugar per serving had the paral-
lel designation for sugar per ounce
(eg, the percentage of low-sugar per
serving cereals also classified as low-
sugar per ounce).

Descriptive analyses (%) assessed
frequency of each child-promotional
feature in the full sample of cereal
boxes and the mean number of differ-
ent features per box (ie, index of
child-promotional features). Subse-
quent chi-square goodness of fit tests
assessed variations in rates of each fea-
ture based on sugar per serving and
sugar per ounce. Because 16 tests were
conducted, a Bonferroni adjustment
was used. An a level was set at .003
(ie, .05/16). Two 1-way ANOVAs as-
sessed differences in the mean num-
ber of features per box based on sugar
per serving and sugar per ounce classi-
fications (a = .05). These analyses were
repeated to assess rates of individual
features and mean number of features
per box for cereals in each of the 3
CFBAI categories (chi-square a = .05/8,
or .006).

Finally, factorial ANOVAs assessed
relationships between average number
of child-oriented features on each box
and the level of participation in the
CFBAI (manufacturer in CFBAI−cereal
listed; manufacturer in CFBAI−cereal
not listed; and manufacturer not in
CFBAI) and level of sugar (low, moder-
ate, or high). Separate analyses were
conducted for levels of sugar per sug-
gested serving and sugar per ounce.

RESULTS

Cereal density (grams per cup of
cereal) was calculated by dividing the
serving size in grams by the serving
size in cups. As shown in Table 1, the
majority of RTE cereals in this sample
(71%) were medium-weight by FDA
standards (20−42.99 g/cup). Cereals
explicitly listed by manufacturers as
meeting CFBAI nutritional criteria
(ie, Children’s Food and Beverage
Advertising Initiative−cereal listed)
had significantly smaller suggested
serving sizes than CFBAI−not listed
cereals and cereals produced by non-
CFBAI manufacturers (ie, generic
store brands; F2,158 = 8.34, P < .001).
Children’s Food and Beverage Adver-
tising Initiative−cereal listed prod-
ucts also tended to have lower
density on average, compared with
CFBAI−cereal not listed and non-
CFBAI cereals, though differences did
not reach statistical significance.

Most cereals in the sample (128 of
159) contained <13 g of total sugar
per suggested serving, including all
CFBAI−cereal listed and 82% of
CFBAI−cereal not listed products.
Although there were no significant
differences among the grams of sugar
per suggested serving, cereals listed
as meeting CFBAI requirements had
more sugar per ounce on average,
compared with cereals produced by
companies not participating in CFBAI.
Children’s Food and Beverage Adver-
tising Initiative−cereals not listed did
not differ significantly from either
other group. Moreover, a chi-square
analysis indicated variability in the
designation of cereals based on the
sugar content metric applied (P <
.001; Table 2). More than half of the
cereals with moderate-sugar per serv-
ing (9−12 g) were classified as high-
sugar per ounce (≥13 g).

As shown in Table 3, displaying
children’s games or activities on the
box was the most common feature,
followed by the depiction of a trade
character (ie, product mascot). Boxes
claiming to have toys or prizes inside
were rarely encountered, as were boxes
with spokescharacters from children’s
popular television programs or films.
The average box contained between 1
and 2 different child-oriented features.

Two features weremore commonly
found on boxes with moderate-sugar
per serving (9−12 g), compared with
low- or high-sugar per serving, includ-
ing game/activity (P = .001) and trade
character (P < .001; Table 3). Cereals



Table 2. Levels of Sugar per Serving and Sugar per Ounce of RTE Cereals

Sugar per Suggested Serving of Cereal

Sugar per Ounce of Cereal
Low,
0−8 g

Moderate,
9−12 g

High,
≥13 g

Low, 0−6 g 72 (44) 18 (12) 0 (0)
Moderate, 6.01−9.00 g 28 (17) 27 (18) 48 (15)

High, ≥9.01 g 0 (0) 55 (37) 52 (16)
Total 100 (61) 100 (67) 100 (31)
P value <.001 <.001 <.001

RTE indicates ready-to-eat.
Note: Values are given as % (n). Sample was selected by purchasing every name brand and generic brand nongranola RTE
cereal in 2 grocery stores (Harris Teeter and Walmart) in a midsized city in the southeastern US. In cases of duplicate boxes of
the same cereal, 1 version was randomly selected for coding, resulting in a final sample of 159 cereal boxes. Results are from chi-
square goodness of fit tests, following an omnibus chi-square test of independence, x2 (4, n = 159) = 76.81, P < .001. P values
denote statistically significant differences in percentages along each column.
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with moderate-sugar per serving also
had a greater number of child-ori-
ented features per box than low- and
high-sugar per serving cereals
(F2,158 = 10.30, P < .001).

Numerous child-oriented features
were found more often on cereals
designated as high-sugar per ounce
(≥9.01 g/oz), including game/activ-
ity, trade character, fun colored
cereal pieces, cereal pieces in fun
shapes, and images of animals. High-
sugar per ounce cereals also displayed
more child-oriented features per box
on average, compared with moder-
ate- and low-sugar per ounce cereals
(F2,158 = 25.65, P < .001).

There were differences in child-pro-
motional feature rates based on CFBAI
participation categories. As shown in
Table 4, games/activities, trade charac-
ters, and displaying children on the
box were most common among cere-
als classified as CFBAI−cereal listed,
followed by CFBAI−cereal not listed
(P < .001 respectively). This study
found that non−CFBAI-participating
companies did not use trade characters
(mascots), licensed media spokeschar-
acters, or images of children to market
RTE cereals.

Results of the first factorial analy-
sis of variance (ANOVA) indicated
the effects of sugar per serving and
CFBAI participation were significant,
as was the interaction between them.
Table 5 shows that cereals in the
CFBAI that are specifically listed as
meeting requirements and contain
moderate-sugar per serving tend to
contain the most child-oriented fea-
tures per box, followed by moderate-
sugar cereals in the CFBAI but not
listed as meeting requirements. Low-
sugar cereals in CFBAI that are listed
as meeting requirements and low-
sugar cereals not in the CFBAI dis-
played no child-oriented features.

The second factorial ANOVA indi-
cated differences in features per box
based on sugar per ounce and CFBAI
participation. Table 5 indicates that
the average number of child-oriented
features per box increases with sugar
content level and that cereals pro-
duced by companies participating in
the CFBAI (listed as meeting require-
ments or not) display more child-ori-
ented features than cereals produced
by companies not participating in
the CFBAI. Children’s Food and Bev-
erage Advertising Initiative−cereal
listed products with the highest sugar
per ounce contained the most child-
oriented features per box on average.

DISCUSSION

Results of this content analysis indi-
cate that US manufacturers promote
RTE cereals to children via features
on the boxes in cereal aisles. More-
over, even companies that pledge to
promote only relatively healthy cere-
als to children display a variety of
child-oriented features on boxes of
RTE cereals containing high amounts
of sugar per ounce. These findings
parallel earlier studies indicating lim-
ited improvements in the nutritional
value of food products marketed to
children despite adoption of the
CFBAI pledges.16,22,23,26,33,34

The designation of a given cereal
as low, moderate, or high in sugar
depends in part on the metric used to
assess sugar content. Many cereals
classified as moderate-sugar based on
grams per serving are classified as
high-sugar based on sugar per ounce.
This mismatch suggests that many pa-
rents may be misled by the sugar con-
tent contained in the nutrition panel
of many RTE cereal boxes, potentially
leading to a higher sugar intake
among children than intended.

Children’s games or activities and
trade characters (mascots) on boxes
are particularly common, especially
on cereals containing moderate or
high levels of sugar. Licensed media
spokescharacters and indications of a
toy or prize in the box were rarely
encountered. These are child-market-
ing tactics that have received sub-
stantial criticism from scholars and
policy makers, perhaps prompting
cereal manufacturers to reduce their
use.24,35−37

Child-oriented promotional fea-
tures varied with the extent of sugar
in the cereal, with different patterns
emerging based on the metric used to
assess sugar content. When looking
at grams of sugar per suggested serv-
ing (the metric used by the CFBAI
for child-directed advertising), fewer
high-sugar cereals (≥13 g per serving)
display child-promotional features.
However, when applying the metric
used by public health organizations
such as WIC, the picture is different.
Cereals with the highest sugar con-
tent, as defined by >9 g (>2 tea-
spoons) of sugar per ounce, often
display child-oriented promotional
features. These findings reinforce
high rates of child-oriented features
found on products with high-sugar
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content in previous research.16,33,34

The high rates of child-targeted fea-
tures, particularly games/activities
and mascots, on relatively sugary
RTE cereals suggest that children in
grocery store cereal aisles are likely to
be primarily attracted to cereals with
higher sugar content.

Companies participating in the
self-regulation program (namely,
large name-brand manufacturers)
appear to apply similar sugar guide-
lines governing advertising to chil-
dren to RTE cereal packaging. This is
particularly true for cereals explicitly
designated as meeting CFBAI criteria,
none of which contained >12 g
of total sugar per serving. However,
cereals explicitly listed as meeting
CFBAI requirements overwhelmingly
contain >9 g of sugar per ounce
(equivalent to 2.25 teaspoons) —
well above the nutrition limits for eli-
gible purchase through the WIC fed-
eral food assistance program — and
also display more than 3 child-ori-
ented marketing features per box on
average. This finding parallels a 2014
analysis, conducted before the up-
dated CFBAI guidelines, which found
that cereals promoted to children
contained more sugar by weight
(34% on average) than cereals pro-
moted only to adults (26% sugar by
weight).16

In considering the CFBAI self-regu-
latory program, Sharma and col-
leagues38 questioned the underlying
motivations of food and beverageman-
ufacturers, arguing “where industry
and public health objectives conflict,
an industry has incentives to create a
public image of concern and to prom-
ise change, but then to create weak
standards with lax enforcement.” The
present findings suggest that large
name-brand manufacturers are not
consistently following the “spirit” of
the CFBAI program by promoting only
their healthiest offerings to children.
The rates of child-oriented features on
the highest-sugar RTE cereals—defined
as grams of sugar per ounce—were
higher for CFBAI-participating compa-
nies than the generic store brands
not participating in the CFBAI. A
primary consideration then is whether
these industry self-regulatory program
pledges are sufficient to promote child
health. Some in the public health com-
munity argue that 9−12 g of sugar per



Table 4. Child-Oriented Promotional Features by CFBAI Participation

CFBAI Participation

Child-Oriented Feature Total Sample CFBAI−Cereal Listed
CFBAI−Cereal
Not Listed Not in CFBAI P Value

Game or activity 31 (50) 77 (13)a 32 (30)b 14 (7)c <.001
Trade character (mascot) 25 (39) 77 (13)a 28 (26)b 0 (0)c <.001
Animals shown 19 (30) 24 (4) 20 (18) 8 (4) .14
Cereal pieces are a fun shape 15 (24) 12 (2) 17 (16) 4 (2) .08
Cereal pieces are a fun color 14 (22) 24 (4) 13 (12) 10 (5) .37

Children are shown 13 (20) 41 (7)a 13 (12)b 0 (0)c <.001
Spokes-character 3 (4) 0 (0) 3 (3) 0 (0) .34
Box contains a toy/prize 2 (3) 6 (1) 2 (2) 0 (0) .30
Number of different features, mean (SD) 1.2 (1.58) 2.8 (1.55)a 1.4 (1.59)b 0.4 (0.91)c <.001

CFBAI indicates Children’s Food and Beverage Advertising Initiative; RTE, ready-to-eat.
a−cSuperscript letters denote percentages along the row that are statistically different from each other (P < .05).
Note: Values are given as % (n) unless otherwise noted. Sample was selected by purchasing every name brand and generic
brand nongranola RTE cereal in 2 grocery stores (Harris Teeter and Walmart) in a midsized city in the southeastern US. In
cases of duplicate boxes of the same cereal, 1 version was randomly selected for coding, resulting in a final sample of 159
cereal boxes. Coders assessed each box for the presence/absence of each of the 8 child-targeted promotional features. Desig-
nations signify whether manufacturer is included in the CFBAI, and whether the cereal is specifically listed by manufacturer as
meeting nutritional requirements for advertising to children. For chi-square goodness of fit tests assessing individual child-ori-
ented features, Bonferroni adjustments to the a level was used to control family-wise error rate. An a (P value) of .006 was
used for these tests (ie, .05/8 tests). The a for the ANOVA assessing number of features per box was P = .05.
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serving (which corresponds to roughly
2.25 to 3 teaspoons) is still unhealthy
for children.15

Limitations

This study had several limitations.
Although the current CFBAI nutri-
tion guidelines pertain to added sug-
ars, most nutrition labels on cereal
boxes display only total sugar. Thus,
the sugar per serving metric used in
this analysis was slightly more con-
servative than the overall guideline.
All CFBAI−cereal listed cereals and
82% of CFBAI−cereal not listed cere-
als contained <13 g of total sugar;
thus, they would also contain <13 g
added sugar.

With sampling, the non-CFBAI ce-
reals comprised only 3 brands. Other
generic brands may differ in their
sugar content or child-oriented mar-
keting. Small, subsidiary brands
owned by the larger cereal manufac-
turers were considered participants in
CFBAI because their parent companies
were participants. Children’s Food
and Beverage Advertising Initiative
documents make no specific reference
to whether the industry regulations
apply to subsidiaries, and it is not clear
whether consumers and regulating
bodies would expect the same guide-
lines to apply. Finally, the sample
was drawn during a single week in
September, 2018 and may have exhib-
ited different child-oriented features
during a different season or holiday
period.
IMPLICATIONS FOR

RESEARCH AND PRACTICE

The present findings highlight a need
to examine how parents interpret
nonstandardized information on
nutrition labels and whether child-
oriented promotion features on pack-
aging drive greater consumption of
high-sugar products among children.
Based on the current findings, the
CFBAI guidelines would be strength-
ened in several additional ways. The
adoption of a standardized metric for
acceptable sugar and other nutri-
tional content, rather than serving
size, would allow easier comparisons
across products and aid consumers’
informed choices. Therefore, using
metrics that parallel guidelines
and measurements used by other
organizations, such as US Depart-
ment of Agriculture and FDA,
would aid consumers and public
health advocates. Extending the
guidelines to include packaging and
other point-of-purchase marketing
would formalize their application
beyond media advertising and might
push smaller and generic brands to
participate.

The findings also indicated a near-
total lack of effort to promote the
lowest-sugar RTE cereals to children.
None of the lowest-sugar cereals
explicitly listed as meeting CFBAI
nutritional requirements or pro-
duced by non-CFBAI companies con-
tained a single child-oriented feature
in this sample, and those by CFBAI
companies not listed as meeting
nutritional requirements displayed
approximately 1 feature per box on
average. Future research should
determine whether using these fea-
tures to promote healthy RTE cereals
could lead consumers to choose
more healthy options for children.
There is some evidence that children
are encouraged to consume healthy
food and beverage options when
such marketing techniques are used
to promote them leading some re-
searchers and public health advo-
cates to urge their use in advertising
and marketing of objectively healthy
products.25,26
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