
RE S E A R C H AR T I C L E

Breakfast and the Achievement Gap Among
Urban Minority Youth
CHARLES E. BASCH, PhD

ABSTRACT
OBJECTIVES: To outline the prevalence and disparities of breakfast consumption among school-aged urban minority youth,
causal pathways through which skipping breakfast adversely affects academic achievement, and proven or promising
approaches for schools to increase breakfast consumption.

METHODS: Literature review.

RESULTS: On any given day a substantial proportion of American youth do not eat breakfast. On an average day, less than half
(∼46%) of children participating in free or reduced-price lunch also participated in the School Breakfast Program for which they
were also eligible. In a large study of 9-year-olds, 77% of White girls and 57% of Black girls consumed breakfast on all 3 days
assessed; by age 19, the respective rates were 32% and 22%. Neuroscience research has identified the processes by which
dietary behavior influences neuronal activity and synaptic plasticity, both of which influence cognitive functions. Participation in
School Breakfast Programs has also been associated with reduced absenteeism. Universal School Breakfast Programs and
allowing youth to eat breakfast in the classroom (vs cafeteria) are approaches that have been shown to increase participation.

CONCLUSIONS: Skipping breakfast is highly and disproportionately prevalent among school-aged urban minority youth, has
a negative impact on academic achievement by adversely affecting cognition and absenteeism, and effective practices are
available for schools to address this problem. Despite wide availability, the majority of American youth do not participate in
School Breakfast Programs. High-quality universal breakfast programs that allow students to eat breakfast in the classroom are
especially needed for youth who are not likely to get good nutrition the rest of the day.
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OVERVIEW AND DISPARITIES

Diet has a pervasive and profound impact on
human health. Specific nutrient inadequacies

during childhood can affect brain development and
have lifelong health consequences, including cognitive
effects. A full outline of diet and dietary intake
disparities in relation to health and educational
outcomes is far beyond the current scope. The current
focus is breakfast. This is not to say that the total
dietary pattern is less important. Indeed, among the
tens of thousands of published studies on diet and
health, one of the most robust findings, reflected in
current national dietary recommendations, is the value
of eating a balanced diet rich in fruits, vegetables,
and whole grains. Breakfast alone is addressed here
because of its importance to educational outcomes
and because it can be addressed at school.
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The nature and extent of hunger in the United
States compares favorably with that in develop-
ing countries, yet food insecurity affects millions of
American households, especially those with incomes
near or below the federal poverty level. A nationally
representative survey conducted by the US Depart-
ment of Agriculture found approximately 11% of US
households (12.6 million) to be ‘‘food-insecure’’ (ie,
having difficulty providing enough food for house-
hold members due to lack of resources); about one
third of these (4.6 million) were characterized as
very low food security (ie, having reduced intakes
and disrupted eating patterns by some household
members).1 Reportedly, most children in households
so classified were shielded from both reduced intakes
and disrupted eating patterns, but children and adults
in 221,000 US households did experience one or both
consequences at some time during the year preceding
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the survey. On any given day, 600,000 to 877,000
households experienced the consequences of very low
food security, including 29,000 to 33,000 where chil-
dren were directly affected. Some research suggests
that families exposed to winter climate variations
may spend less and eat less during sudden periods
of extreme weather due to extra costs of household
heat.2

In children, food insecurity has been associated
with a wide range of adverse effects on growth and
development.3 Inadequate intake of iron increases
susceptibility to toxic effects of lead.4,5 Specific nutrient
intake deficits have been linked to physical and
mental health problems,6-8 emotional and behavioral
problems,6 learning deficiencies,9 poor access to
health care (eg, no usual source of care, postponed
medications and well-care visits, increased emergency
department use),10 lower arithmetic grades and
repeating a grade,6 and worse quality of life.11 One
strategy for addressing hunger and food insecurity
among youth is through food assistance programs,
including the school breakfast program.

Touted as the most important meal of the
day, breakfast differs qualitatively from other eating
occasions by virtue of being consumed (typically)
after a short fast during sleep. This timing has
implications for how the body, most particularly the
brain, responds to (1) further delay in eating and
(2) what is eaten. A considerable body of research,
summarized below, suggests that breakfast has direct
and indirect effects on educational outcomes. Despite
the well-accepted benefits of eating breakfast, many
youth, and especially low-income, urban minority
youth, attend school on an empty stomach.

Several data sources indicate that a substantial
proportion of American youth do not eat breakfast
on any given day. Among 18,000+ adolescents
participating in the National Longitudinal Study of
Adolescent Health, approximately 20% did not eat
breakfast on the day preceding the interview.12

Among 1166 White and 1213 African-American girls
participating in the National Heart, Lung, and Blood
Institute’s Longitudinal Growth and Health Study,
breakfast consumption declined with age. Seventy-
seven percent of White girls and 57% of African
American girls consumed breakfast on all 3 days
assessed at age 9; by age 19, the figures dropped
to 32% and 22%, respectively (Figure 1).13 Note that
while the absolute racial disparities decreased over
time, the relative disparities increased.

In a study of 1151 low-income African American
2nd to 5th graders in New Jersey, 12% to 26%
attended school on any given day without having
eaten anything.14 In another study of 846 inner-city
high school students in San Diego, 57% had not eaten
breakfast on the day of the survey; girls were more
likely than boys to have skipped breakfast (61% vs

Figure 1. Percentage of White and Black Girls Who Consumed
Breakfast on All 3 Days Assessed

Source: NHLBI, Longitudinal Growth and Health
Survey; n = 1166 White and 1213 Black girls.

54%).15 Among more than 500 4th grade students in
urban, suburban, and rural public schools in Maryland,
approximately 20% skipped breakfast and/or lunch at
least 3 times per week; urban students were twice
as likely to report skipping breakfast.16 Among more
than 3500 middle school students in central Kentucky,
approximately 13% did not consume breakfast in
the 7 days preceding the survey; under half (45%)
consumed breakfast every day. Disparities in breakfast
consumption among urban minority youth may be
influenced, in part, by lack of time and appetite in the
morning,15 as well as by economic factors that affect
household food security.

An analysis of data from more than 18,000
adolescents participating in the National Longitudinal
Study of Adolescent Health (first interview) indicated
that, compared with males and younger adolescents,
females and older adolescents were more likely to
not eat anything in the morning.12 Youth in families
with parents having higher levels of education were
less likely to have skipped breakfast.12 Adolescents
who report being overweight were less likely to eat
breakfast,12 perhaps based on the false impression that
skipping breakfast is a good way to not gain or to lose
weight.17-20

CAUSAL PATHWAYS AFFECTING EDUCATIONAL OUTCOMES

The influence of breakfast on various learning
outcomes has been investigated for decades and the
quantity and quality of research documenting such
effects are improving. Neurosciences research has
identified the molecular and cellular processes by
which dietary behavior influences neuronal activity
and synaptic plasticity, both of which influence
cognitive functions. Research specifically linking
breakfast and connectedness has not been conducted,
but several plausible links have been identified.
The two strongest and most consistently reported
mechanisms by which breakfast may influence
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learning outcomes are via increased school attendance
and decreased tardiness. It’s axiomatic that learning in
school will be compromised if youth are absent or late.

Cognition
Until recently, reviews of published studies on the

relationship between breakfast and cognitive perfor-
mance in children have only yielded suggestive results,
particularly among the malnourished. But study limi-
tations precluded more definitive conclusions. Recent
advances in neuroscience indicate that specific nutri-
ents act on molecular systems or cellular processes
that are essential for cognition.21 An emerging body of
research is documenting the adverse effects of skipped
breakfast on various aspects of cognitive performance:
alertness,22 attention,23-25 memory,22,24-27 processing
of complex visual display,28 problem solving,29 and
mathematics.30,31

Connectedness
No published studies have specifically examined

the relationship between breakfast consumption
and connectedness with school. However, research
documenting the relationship between breakfast and
mental health suggests a variety of avenues by which
skipping breakfast may undermine connectedness with
teachers and peers. At the extreme, severe hunger
in school-aged children is associated with anxiety
and depression.8 Short of the extreme, children in
food insufficient households have been found to be
more likely to have seen a psychologist and to have
more difficulty getting along with other children.6

Some data suggest an association between skipping
breakfast and mental distress,32 while consuming a
high-quality breakfast (judged by number of core
food groups consumed) was associated with better
mental health.33 Participation in school breakfast
programs has been associated with fewer psychosocial
problems.34 It is not suggested that participation in
school breakfast programs alone can address the
mental or emotional needs of youth. However, to
the extent that skipping breakfast adversely affects
emotional well-being, eating breakfast can be expected
to improve connectedness at school.

Absenteeism
In recent domestic and international research, some

of which controlled for socioeconomic status, partic-
ipation in school breakfast programs was associated
with reduced absenteeism.26,35,36 Similar findings have
been found for inner-city children in the United
States.31,37 The opportunity to eat a no-cost nour-
ishing breakfast may provide motivation for parents
and their children to attend school and arrive on time.
It is reasonable to expect that this would be especially
true for families with lower income levels.

WHAT CAN SCHOOLS DO TO INCREASE BREAKFAST
CONSUMPTION?

School-based programs can greatly influence the
extent to which youth eat breakfast. In 2007-2008, the
nationwide School Breakfast Program, which began
as a pilot program in 1966 and became permanent in
1975, provided breakfast for approximately 8.5 million
low-income children.38 However, on an average day,
less than half (∼46%) of the children who participated
in free or reduced price lunch also participated in the
School Breakfast Program for which they were also
eligible.38 During these times of economic recession,
it is particularly important for schools to implement
strategies to help ensure that youth from low-income
families eat breakfast.

In addition to educational and health benefits for
youth, increased School Breakfast Program participa-
tion can increase federal funding of state budgets. In
the school year 2007-2008, if all states had reached
a rate of 60 school breakfast participants for every
100 school lunch participants, the states would have
received $561 million in additional federal child nutri-
tion funding. In New York State alone the estimated
loss of revenue was more than $53 million. In Califor-
nia the estimated loss was more than $94 million.38

Thus, low participation in the School Breakfast Pro-
gram reflects poorly on state-level public policy from
an economic, as well as from educational and public
health, perspectives.

Various barriers to participation in the School
Breakfast Program have been identified, two of which
seem particularly relevant and amenable to change:
(1) stigma associated with participation in a program
intended for youth from low-income families and
(2) having to arrive at school early enough to eat
breakfast before classes begin. A universal school
breakfast program would address the first issue.
Allowing youth to eat breakfast in the classroom rather
than the cafeteria would address the second.

Universal school breakfast programs, where free
breakfast is offered to all students, have been
shown to increase participation in school break-
fast dramatically.39 Four states, Illinois, Maryland,
Massachusetts, and North Carolina, provide state-
level funding for universal breakfast programs. Since
increased participation generates revenue, there is
often no additional cost or only minimal resultant cost
to the school, particularly in schools where high pro-
portions of students qualify for free or reduced-priced
meals.39 The availability of a universal breakfast pro-
gram alone, without efforts to increase participation,
should not be expected to reduce rates of breakfast
skipping or to substantively change overall dietary
intakes.40

Allowing students to eat breakfast in the classroom
in the morning, as opposed to in the cafeteria before
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school starts, has been found to be an acceptable and
effective strategy for increasing participation in school
breakfast. This alternative makes it easier for youth to
participate.39 In-class breakfast has been shown to be
both feasible and acceptable.41

The School Breakfast Program provides an opportu-
nity to begin each school day on a positive note. Some
programs use the time to allow students to read or
be read to; others simply provide time for socializing.
To the extent that participation is enjoyable, partic-
ipation will be enhanced. Food preferences can be
expected to exert an influence and these preferences
will vary by age, gender, and cultural background,
among other factors. Participation may be increased
by offering foods that are not only within the scope of
options stipulated by federal regulations, but that cater
to students’ likes.

Given the potential educational and health benefits
for youth and the economic benefits for school
budgets, schools should work to increase parents’
motivation to have their children regularly participate
in school breakfast programs. Educational outreach
to parents could focus on communicating both the
substantive educational and health benefits and the
federal-funding implications of breakfast program
participation. Various resources are available for school
leaders who want to initiate or improve a school
breakfast program.38,42-44

PROVEN OR PROMISING APPROACHES

To date, no large-scale, rigorously controlled,
randomized trial with the school as the unit of
assignment and analysis has assessed the effects
of breakfast on learning outcomes. Such a study
is currently under way in the United Kingdom.45

The US Department of Agriculture did conduct a
study of universal free breakfast compared with
the regular school breakfast program in 6 school
districts, including 153 elementary schools, and they
did not find differences between the schools with
respect to academic achievement, attendance, or
overall daily food or nutrient intakes. Since in this
sample there were no differences between the groups
in average food and nutrient intakes that may, in
part, explain these findings. In contrast, using data
from the National Health and Nutrition Examination
Study, Bhattacharya, Currie, and Haider46 found
that availability of the School Breakfast Program (vs
no program) improved children’s nutrient intakes:
children were less likely to be deficient in serum levels
of vitamin C, vitamin E, and folate, more likely to meet
recommendations for intakes of fiber, potassium, and
iron, have overall better dietary quality, and consume
less calories from fat while not consuming more overall
calories.

Limitations to current knowledge preclude defini-
tive conclusions regarding the effects of break-
fast on learning. Numerous individual studies have
reported findings suggesting that breakfast con-
sumption favorably affects a variety of learning
outcomes.22-25,28,31,34,37 Some recent reviewers con-
cluded that, while not definitive, results are very
promising, particularly for youth with nutritional
deficiencies.26 Some found the evidence for short-
but not the long-term effects of breakfast on cogni-
tion compelling.47 Some concluded that the results
are promising but not conclusive35 or that available
evidence is not compelling.48 Further, the effects of
breakfast may be mediated by the nature of the
foods consumed (eg, glycemic indices),28,49 the time
when breakfast is eaten relative to the cognitive
ability assessment,27,50 and the particular cognitive
abilities assessed. What appears less equivocal is that
eating a high-quality breakfast can improve school
attendance.26,35,36

The last decade has witnessed improved under-
standing about how and why eating breakfast can
affect ability to learn. Research has explicated the
effects of dietary intake on neuronal function and
synaptic plasticity.21 Importantly, this new neuro-
sciences research indicates that a particular cause (eg,
dietary intake) is likely to work synergistically in com-
bination with other causes (eg, physical activity and
sleep).21 It is, therefore, not surprising that results
from evaluative research on breakfast have varied.
Given this context, it is reasonable to infer that eat-
ing a nutritious breakfast on a regular basis, combined
with other healthful habits, will increase the likelihood
that students are ready and able to learn.

SUMMARY

Skipping breakfast is a prevalent behavior among
American youth and is one of various factors that
can contribute to a poor quality diet. Despite wide
availability of school breakfast programs, the majority
of American youth do not participate. The wisdom of
our elders instinctively recognized the importance
of breakfast as the ‘‘most important meal of the
day,’’ epitomized by the now common practice
of sending home a letter before standardized tests
urging the student to have a good breakfast on
the morning of test day. An emerging body of
research is documenting how and, more importantly,
why breakfast consumption influences cognitive
functioning, quality of overall diet, risk of being
overweight, and emotional well-being. The school
breakfast and lunch programs and the availability
of other ‘‘competitive’’ foods within schools (eg,
vending machine ‘‘junk food’’) provide a context
in which the school is a central source of daily
dietary intake for millions of American youth. Policies
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and programs within schools have the potential
to favorably influence dietary behavior. Increased
participation in school breakfast programs is one of
several key strategies to improve the dietary status of
youth and thereby influence their readiness to learn.
High-quality breakfast programs are especially needed
for youth who are not likely to get good nutrition the
rest of the day.

REFERENCES

1. Nord M, Andrews M, Carlson S. Household food security in the
United States. Economic Research Reports (ERR-49). 2006.
Washington, DC: US Department of Agriculture, 2007,
November.

2. Bhattacharya J, DeLeire T, Haider S, Currie J. Heat or eat?
Cold-weather shocks and nutrition in poor American families.
Am J Public Health. 2003;93:1149-1154.

3. Cook JT, Frank DA. Food security, poverty, and human
development in the United States. Ann N Y Acad Sci.
2008;1136:193-209.

4. Eden AN. Iron deficiency and impaired cognition in toddlers:
and underestimated and undertreated problem. Pediatr Drugs.
2005;7:347-352.

5. Skalicky A, Meyers AF, Adams WG, Yang Z, Cook JT, Frank
DA. Child food insecurity and iron deficiency anemia in low-
income infants and toddlers in the United States. Matern Child
Health J. 2006;10:177-185.

6. Alaimo K, Olsen CM, Frongillo EA. Food insufficiency and
American school-aged children’s cognitive, academic, and
psychosocial development.Pediatrics. 2001;108:44-53.

7. Cook JT, Frank DA, Berkowitz C, et al. Food insecurity is
associated with adverse health outcomes among human infants
and toddlers. J Nutr. 2004;134:1432-1438.

8. Weinreb L, Wehler C, Perloff J, et al. Hunger: its impact on
children’s health and mental health. Pediatrics. 2002;110:e41.

9. Rose-Jacobs R, Black MM, Casey PH, et al. Household food
insecurity: associations with at-risk infant and toddler
development. Pediatrics. 2008;121:65-72.

10. Ma CT, Gee L, Kushel MB. Associations between housing
instability and food security with health care access in low-
income children. Ambul Pediatr. 2008;8:50-57.

11. Casey PH, Szeto KL, Robbins JM, et al. Child health-related
quality of life and household food security. Arch Pediatr Adolesc
Med. 2005;159:51-56.

12. Videon TM, Manning CK. Influences on adolescent eating
patterns: the importance of family meals. J Adolesc Health.
2003;32:365-373.

13. Affenito SG, Thompson DR, Barton BA, et al. Breakfast con-
sumption by African-American and white adolescent girls
correlates positively with calcium and fiber intake and nega-
tively with body mass index. J Am Diet Assoc. 2005;105:938-945.

14. Sampson AE, Dixit S, Meyers AF, Houser R, Jr. The nutritional
impact of breakfast consumption on the diets of inner-city
African-American elementary school children. J Natl Med Assoc.
1995;87:195-202.

15. Sweeney NM, Horishita N. The breakfast-eating habits of inner
city high school students. J Sch Nurs. 2005;21:100-105.

16. Gross SM, Bronner Y, Welch C, Dewberry-Moore N, Paige DM.
Breakfast and lunch meal skipping patterns among fourth-
grade children from selected public schools in urban, suburban,
and rural Maryland. J Am Diet Assoc. 2004;104:420-423.

17. Barton BA, Eldridge AL, Thompson D, et al. The relationship
of breakfast and cereal consumption to nutrient intake and
body mass index: the National Heart, Lung, and Blood
Institute Growth and Health Study. J Am Diet Assoc. 2005;105:
1383-1389.

18. Cho S, Dietrich M, Brown CJP, Clark CA, Block G. The effect
of breakfast type on total daily energy intake and body
mass index: results from the Third National Health and
Nutrition Examination Survey (NHANES III). J Am Coll Nutr.
2003;22:296-302.

19. Croezen S, Visscher TL, Ter Bogt NC, Veling ML, Haveman-
Nies A. Skipping breakfast, alcohol consumption and physical
inactivity as risk factors for overweight and obesity in
adolescents: results of the E-MOVO project. Eur J Clin Nutr.
2009;63:405-412.

20. Dubois L, Girard M, Potvin Kent M, Farmer A, Tatone-
Tokuda F. Breakfast skipping is associated with differences in
meal patterns, macronutrient intakes and overweight among
pre-school children. Public Health Nutr. 2009;12:19-28.

21. Gomez-Pinilla F. Brain foods: the effects of nutrients on the
brain. Nat Rev Neurosci. 2008;9:568-578.

22. Widenhorn-Müller K, Hille K, Klenk J, Weiland U. Influence
of having breakfast on cognitive performance and mood in 13-
to 20-year-old high school students: results of a crossover trial.
Pediatrics. 2008;122:279-284.

23. Benton D, Jarvis M. The role of breakfast and a midmorning
snack on the ability of children to concentrate at school. Physiol
Behav. 2007;90:382-385.

24. Gajre NS, Fernandez S, Balakrishna N, Vazir S. Breakfast
eating habit and its influence on attention-concentration,
immediate memory and school achievement. Indian Pediatr.
2008;45:824-828.

25. Wesnes KA, Pincock C, Richardson D, Helm G, Hails S. Break-
fast reduces declines in attention and memory over the
morning in schoolchildren. Appetite. 2003;41:329-331.

26. Rampersaud GC, Pereira MA, Girard BL, Adams J, Metzl JD.
Breakfast habits, nutritional status, body weight, and academic
performance in children and adolescents. J Am Diet Assoc.
2005;105:743-760.

27. Vaisman N, Voet H, Akivis A, Vakil E. Effect of breakfast timing
on the cognitive functions of elementary school students. Arch
Pediatr Adolesc Med. 1996;150:1089-1092.

28. Mahoney CR, Taylor HA, Kanarek RB, Samuel P. Effect of
breakfast composition on cognitive processes in elementary
school children. Physiol Behav. 2005;85:635-645.

29. Pollitt E, Lewis NL, Garza C, Shulman RJ. Fasting and cognitive
function. J Psychiatr Res. 1982-1983;17:169-174.

30. Kristjansson EA, Robinson V, Petticrew M, et al. School feed-
ing for improving the physical and psychosocial health of
disadvantaged elementary school children. Cochrane Database
Syst Rev. 2007;1:CD004676.

31. Murphy JM, Pagano ME, Nachmani J, Sperling P, Kane S,
Kleinman RE. The relationship of school breakfast to psychoso-
cial and academic functioning: cross-sectional and longitudinal
observations in an inner-city school sample. Arch Pediatr Adolesc
Med. 1998;152:899-907.

32. Lien L. Is breakfast consumption related to mental distress
and academic performance in adolescents? Public Health Nutr.
2007;10:422-428.

33. O’Sullivan TA, Robinson M, Kendall GE, et al. A good-quality
breakfast is associated with better mental health in adolescence.
Public Health Nutr. 2009;12:249-258.

34. Kleinman RE, Hall S, Green H, et al. Diet, breakfast, and aca-
demic performance in children. Ann Nutr Metab. 2002;46(Suppl
1):24-30.

35. Pollitt E, Mathews R. Breakfast and cognition: an integrative
summary. Am J Clin Nutr. 1998;67:804S-813S.

36. Taras H. Nutrition and student performance at school. J Sch
Health. 2005;75:199-213.

37. Meyers AF, Sampson AE, Weitzman M, Rogers BL, Kayne G.
School Breakfast Program and performance. Am J Dis Child.
1989;143:1234-1239.

38. Food Research and Action Center. School breakfast scorecard
school year 2007-2008. 2009.

Journal of School Health • October 2011, Vol. 81, No. 10 • © 2011, American School Health Association • 639



39. Food Research and Action Center, Washington, DC. Universal
school breakfast program. 2009. Available at: http://www.frac.
org/pdf/universal_sbp.pdf. Accessed February 3, 2009.

40. Crepinsek MK, Singh A, Bernstein LS, McLaughlin JE. Dietary
effects of universal-free school breakfast: findings from the
evaluation of the School Breakfast Program pilot project. J Am
Diet Assoc. 2006;106:1796-1803.

41. Hernadez J. It’s a hit: breakfast in the classroom. 2008.
Available at: http://www.nytimes.com/2008/11/17/nyregion/
17breakfast.html. Accessed April 3, 2009.

42. Committee on Nutrition Standards for Foods in Schools
Yaktine AL, eds. Nutrition standards for foods in schools: Leading
the way toward healthier youth. Washington, DC: National
Academies Press; 2007.

43. Marcason W. Where can I find information and resources for
the School Breakfast Program? J Am Diet Assoc. 2008;108:1580.

44. Pilant VB, American Dietetic Association. Position of the
American Dietetic Association: local support for nutrition
integrity in schools. J Am Diet Assoc. 2006;106:122-133.

45. Moore L, Moore GF, Tapper K, et al. Free breakfasts in schools:
design and conduct of a cluster randomized controlled trial
of the Primary School Free Breakfast Initiative in Wales
[ISRCTN18336527]. BMC Public Health. 2007;7:258.

46. Bhattacharya J, Currie J, Haider SJ. Breakfast of champions?
The School Breakfast Program and the nutrition of children
and families. J Hum Resour. 2006;41:445-466.

47. Grantham-McGregor S. Can the provision of breakfast
benefit school performance? Food Nutr Bull. 2005;26(suppl 2):
S144-S158.

48. Ells LJ, Hillier FC, Shucksmith J, et al. A systematic review
of the effect of dietary exposure that could be achieved
through normal dietary intake on learning and performance
of school-aged children of relevance to UK schools. Br J Nutr.
2008;100:927-936.

49. Bellisle F. Effects of diet on behavior and cognition in children.
Br J Nutr. 2005;92(suppl 2):S227-S232.

50. Hewlett P, Smith A, Lucas E. Grazing, cognitive performance
and mood. Appetite. 2009;52:245-248.

640 • Journal of School Health • October 2011, Vol. 81, No. 10 • © 2011, American School Health Association


