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ABSTRACT
Objective: To evaluate breakfast location and children’s food choices.
Methods: Cross-sectional analysis of 1,371 fourth- through sixth-grade students in 2013. Foods and bev-
erages in 17 categories characterized breakfast choices: (1) ≥ 1 fruits or vegetables, (2) ≥ 1 foods high in
saturated fats and added sugars (SFAS), and (3) meeting School Breakfast Program (SBP) requirements.
Results: Among breakfast eaters (n = 1,133; 82.6%), 46.0% ate at home, 13.1% ate at school, 41.0% ate
at multiple locations; and 21.8% ate at a corner store. Those eating at school were more likely to consume
≥1 fruit or vegetable (odds ratio [OR] = 1.90; 95% confidence interval [CI], 1.26–2.87), less likely to eat
≥1 SFAS food (OR = 0.46; 95% CI, 0.22–0.94), and more likely to meet SBP requirements (OR = 2.47;
95% CI, 1.42–4.29). Those eating at corner stores (n = 247) were more likely to consume high-SFAS foods
(63.9% vs 9.2%; P < .001).
Conclusions and Implications: Eating school breakfast increased the odds of consuming fruit, choos-
ing lower SFAS, and meeting nutritional requirements of the SBP relative to other locations.
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INTRODUCTION

Among US children aged 6–11 years,
breakfast provides 18% to 19% of total
daily energy intake but a relatively
greater proportion of daily intake of
several nutrients of public health
concern among Americans,1 includ-
ing vitamin D (40% to 42%), calcium
(26%), fiber (21%), and iron (32%).2

Breakfast consumption has been pos-
itively associated with academic
outcomes.3-5 Conversely, 12% to 34%
of US children report skipping break-
fast, which has been associated with
a 2–5 times lower likelihood of
meeting recommended nutrient
intakes,6 poorer memory,5,7 and a
twofold increased risk of obesity.3,8-11

Thus, whether children eat breakfast

is important.3,11-15 This study exam-
ined the extent to which the types of
breakfast foods children consume are
influenced by location.

School has become an increasing-
ly important context for breakfast. The
US School Breakfast Program (SBP) was
permanently authorized in 1975 to
provide nutritious breakfasts, target-
ing lower-income children.16 Currently,
the SBP serves approximately 11.2
million children per day.17 Eating
breakfast at school vs home is associ-
ated with higher daily intakes of some
nutrients including energy, protein,
and sodium.6,18 Alternatively, many
youth report eating in the morning at
corner stores,9,19-21 where food pur-
chases tend to be rich in energy and
low in nutrients.21 However, little is
known about the influence of loca-
tion on children’s breakfast food
choices.

The objective of this research was
to evaluate children’s breakfast food
choices based on location(s) among
low-income, urban, fourth- to sixth-
grade youth. Specifically, the research
team evaluated whether consump-
tion of fruits and vegetables (FV) or
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foods high in saturated fats and added
sugars (SFAS), as well as meeting nu-
tritional (ie, meal component)
requirements of the SBP at breakfast
varied based on whether consump-
tion occurred at school, home, and/
or corner stores.22 Currently, a majority
of school-aged children do not meet
recommended guidelines for FV and
exceed the 2015 Dietary Guidelines for
Americans’ SFAS recommendations.1,23

Understanding the role of location in
the quality of children’s breakfast
choices may inform interventions to
improve breakfast consumption
among youth.

METHODS
Design

The researchers conducted a cross-
sectional analysis using baseline data
from a randomized control trial to
promote school breakfast consump-
tion. All participating schools had
universal breakfast policies in which
breakfast was available to all stu-
dents free of charge before school in
the cafeteria. Data were obtained in
October through December, 2013. Stu-
dents completed measures in the
morning, after the cafeteria breakfast
was offered and before scheduled
lunches. No schools offered snacks
before lunch. Students completed
surveys independently on electronic
tablets. Trained research staff provid-
ed instructions and were available
during survey administration to
answer questions. The school district
provided additional student sociode-
mographic data.

Participants and Setting

Participants were fourth- to sixth-
grade students recruited from 16
kindergarten to eighth-grade Philadel-
phia public schools. Schools were
eligible if they met the following in-
clusion criteria for the larger trial from
which baseline data presented here
were taken: (1) at least 50% of stu-
dents qualified for free or reduced price
lunch, (2) they did not have an exist-
ing classroom breakfast feeding
program (or were willing to give up
classroom breakfast feeding for the du-
ration of the study), and (3) they
received Supplemental Nutrition Assis-
tance Program–Education nutrition

programming. The student-level ex-
clusion criterion was developmental or
behavioral disorders affecting the
ability to understand and/or com-
plete the breakfast survey.

Schools were matched for school
size, race/ethnicity composition, and
food service type (full-service vs sat-
ellite cafeterias); 25 schools were
invited to participate. Nine schools de-
clined owing to an unwillingness to
accept randomization. Eligible and par-
ticipating schools were similar to other
schools in the district with respect to
percent minority, size, and percent
qualifying for free and reduced lunch.24

Mean ± SD percent eligibility for free
or reduced-price meals from the Na-
tional School Lunch Program for the 16
schools at the time of school recruit-
ment (spring, 2013) was 89.7% ± 6.3%.
The study was approved by and con-
ducted in accordance with the ethical
standards of the Office of Research and
Evaluation at the School District of
Philadelphia and the Institutional
Review Board at Temple University.

Research staff visited each class-
room to explain the study and
distribute consent and assent forms.
All fourth- through sixth-grade class-
rooms in the enrolled schools
participated in the study. Among the
2,715 eligible students, active paren-
tal consent and child assent were
obtained for 1,463 students (53.9%);
consent rates did not differ by condi-
tion (intervention: 54.6%, control:
53.7%). Students did not receive com-
pensation for participation; the 16
schools each received $1,000 for par-
ticipating. From the sample, 91
children were removed from analy-
ses (42 transferred schools before data
collection, 31 started the classroom
breakfast portion of the intervention
during the baseline period, 10 were in
special education, 4 had incomplete
height and weight measurements, 1
was chronically absent, and 1 had
missing survey data). The final sample
consisted of 1,371 children.

Measures and Data Collection
Procedures

The school district provided chil-
dren’s race/ethnicity, sex, month and
year of birth, and grade level. Chil-
dren’s race/ethnicity, as categorized by
the school district based on parent

report, was black, Hispanic, white,
Asian, or other.

Children’s self-reported breakfast
intake on the day of the breakfast pat-
terns survey was assessed using a
questionnaire developed for ethnical-
ly diverse, low-income, school-aged
children in New York City.9,20 Foods
and beverages in 17 categories in-
cluded typical breakfast foods (eg, milk
and eggs categories) from school
menus used in Philadelphia9,21 and
New York City,20 as well as nontypi-
cal breakfast foods (eg, chips and
candy categories). Children were first
asked, Did you eat/drink anything today?
Children who answered affirmatively
marked foods and beverages con-
sumed in 17 categories separately for
each of 4 locations: home, corner store,
school cafeteria, and other. Students
were instructed to omit foods that had
been acquired but not yet consumed.
Foods were recorded as being con-
sumed in the location where the food
was acquired. Children who reported
drinking only water were not counted
as having consumed breakfast. On
average, students took approximate-
ly 5–10 minutes to complete the
survey.

Children’s food choices at break-
fast were characterized in several ways.
Consumption of high-SFAS foods was
characterized by intake of ≥1 foods in
the following categories (yes/no):
chips, candy, and sugar-sweetened bev-
erages. Consumption of SFAS was
evaluated with and without the cat-
egories of muffins, donuts, and pastries
because low-saturated fat versions of
these foods were served as part of the
SBP at the time of the study. Con-
sumption of FV was characterized by
eating ≥1 foods in the following cat-
egories (yes/no): fruits, vegetables, and
100% fruit juice; consumption was
evaluated with and without 100% fruit
juice. Meeting nutritional require-
ments of the SBP was characterized by
1 of the following meal component
combinations in accordance with
2014–2015 guidelines22: (1) 1 FV, 1
grain, and 1 milk; (2) 1 FV and 2
grains; or (3) 1 FV, 1 grain, and 1 meat
or meat alternative. Of the 17 food cat-
egories assessed, consumption of foods
and drinks from the fruits, vegetables,
and 100% fruit juice categories were
counted as meeting the FV compo-
nent. Consumption of foods from the
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