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Abstract: Breakfast consumption among youth is associated with improved diet quality, weight,
cognition, and behavior. However, not all youth in the United States consume breakfast. Participation
in the School Breakfast Program (SBP) is also low relative to the lunch program. Universal free
breakfast (UFB) policies have been implemented to increase breakfast participation by reducing cost
and stigma associated with the SBP. This study examined whether a UFB policy implemented in a
school district in the Southeast US was associated with changes in breakfast participation, school
attendance, and student weight. A longitudinal study of secondary data was conducted, and a mixed
modeling approach was used to assess patterns of change in SBP participation. General linear models
were used to assess attendance and student weight change. On average, across schools in the district,
there was an increase in breakfast participation of 4.1 percentage points following the implementation
of the policy. The change in breakfast participation in schools differed by the percent of students in
the school who received school meals for free or at a reduced price, the percent of students of color,
and the grade level of the school. Increases in SBP participation were not associated with significant
changes in attendance or weight. UFB policies may be effective in increasing participation in the SBP.

Keywords: School Breakfast Program; children; schools; nutrition policy; program evaluation

1. Introduction

In the United States, almost 20 percent of children and adolescents between the ages of
2 and 19 do not consume breakfast [1]. In addition, there is a decreasing trend in breakfast
consumption with age [2], and children and adolescents from families with lower incomes
are less likely to consume breakfast than those from families with higher incomes [1]. These
trends in breakfast consumption are potentially problematic, as eating breakfast may lead
to improved nutrient profiles, better weight status, and improved cognitive function and
behavior among children [3–10]. The School Breakfast Program (SBP), which became a
permanent entitlement program in the United States in 1975, was created to ensure that
school-aged children had access to a meal to start the school day [11]. Across the country,
the SBP is available in approximately 94% of schools that serve lunch [12], and about 95% of
all public schools in the United States offer the National School Lunch Program [13]. Some
students are eligible to receive free or reduced-price (FRP) meals based on their family
income [12]. Despite the high availability, participation in the SBP is much lower than
participation in the National School Lunch Program [12].
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Many factors may influence participation in the SBP. Quality, variety, taste, and ap-
pearance of the food have all been cited by students as key factors in their decision to
participate in the school meal programs [14–16]. The price of meals may also be a deter-
rent for some students [17,18], especially for those paying for reduced or full-price meals.
School schedules and the time and convenience of accessing school breakfast may also be a
factor in students’ decision to participate [17,19,20]. Several studies have also found that
participation is associated with certain demographic characteristics—African American
students, males, younger students, and students living in rural areas are more likely to
participate [15,21–23]. Stigma has also been identified as a particularly important influence
on participation rates and may explain some of the differences in participation by vari-
ous demographic characteristics [18,20,24]. The stigma associated with school breakfast
consumption may stem from the perception that only “poor kids” eat school meals [24].

Alternative breakfast service models, like universal free breakfast, breakfast in the
classroom, grab and go, and second chance breakfast, have been implemented in schools
to overcome barriers and increase participation in the SBP [25]. Implementing universal
free breakfast (UFB), where all students receive free school breakfast, may help to reduce
barriers around cost and the stigma associated with breakfast participation [26]. Studies
of UFB programs and policies indicate that they are associated with an increase in SBP
participation [27–35]. However, the extent to which the increase in participation in the
SBP leads to improvements in academic and health-related indicators, such as school
attendance and weight status, is not clear. In addition, the majority of studies of UFB
initiatives have focused on primary schools and have not included middle and high schools.
The purpose of this observational study was to determine (1) whether a district-wide UFB
policy implemented in a large urban school district in the Southeast United States was
associated with an increase in school-level breakfast participation, and (2) whether schools
with an increase in breakfast participation following the implementation of the UFB policy
were more likely to maintain or improve student attendance levels and student weight
status than schools that did not have an increase in participation.

2. Materials and Methods
2.1. Setting

The large urban school district that is the focus of this study implemented its universal
free breakfast (UFB) policy in all schools in the district during the 2013–2014 school year.
As of the 2015–2016 school year, the school district had over 146,000 students enrolled
in 168 schools, including 91 elementary schools, 30 middle schools, 31 high schools, and
16 “other” schools (Pre-K-8, K-8, K-12, 6-12, and alternative schools). Approximately 37%
of the students in the district are African American, 28% are Hispanic, 25% are White, 7%
are Asian American, 3% are multiracial, and less than 1% are Native American or Pacific
Islander. Nearly 30% of the student body in the district are automatically certified for
free school meals based on their participation in federal benefits programs. However, the
percent of students that are automatically certified ranges from 0% to over 70% at individual
schools in the district. There are 85 Title 1 schools in the district (schools in which at least
40% of students are from low-income families).

All school levels were included in the analyses. However, alternative schools (schools
designed to educate students who have not been successful in traditional schools because
of behavioral, disciplinary, and/or safety concerns), Pre-K only schools, and schools that
serve only students with special needs were excluded given their specialized nature and
unique student population. Schools that did not have complete data for the 2012–2013
and/or 2013–2014 school years were also excluded. As a result, 150 schools were included
in the analyses.
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2.2. Variables and Data Sources
2.2.1. Outcome Variables

The outcome variables for the analyses included school-level participation in the SBP,
change in attendance, and change in student weight status. School-level participation in the
SBP was calculated by dividing the total number of school breakfasts served during a school
year by the product of the average daily membership and the number of days that year
that breakfasts were served. The average daily membership is equal to the average number
of students enrolled within a school each day during the school year. The official average
daily membership for each school for each year was available on the state Department
of Public Instruction website [36]. Other data needed to calculate SBP participation were
provided directly by the school district.

The school-level change in attendance variable was calculated by subtracting atten-
dance for 2012–2013 (before the policy) from attendance for 2013–2014 (after the policy).
School-level attendance for each year was calculated by dividing the total number of full-
day student absences by the total number of days in membership. Total absences and days
in membership were calculated using student-level attendance data provided by the Insti-
tute for Social Capital [37]. Data for students in grades other than kindergarten through
12th grade were excluded (Pre-K, 5th year of high school, etc.). Change in unexcused
absences and days tardy were also calculated using this method.

School-level changes in the percent of overweight and obese students were calculated
using student height and weight data collected annually, and in some cases biannually, by
the school district physical education teachers. Students’ BMI-for-age and -sex percentiles
were calculated using a SAS Program based on the 2000 Centers for Disease Control and
Prevention (CDC) Growth Charts [38]. Students were classified as underweight, healthy
weight, overweight, or obese based on the CDC recommended BMI-for-age cutoffs [39].
The number of students in each school in each category was determined, and the percent
of students in each category was calculated by dividing the number of students in each
category at each school by the total number of students with usable data from each school.
Schools without data or with data for only a small percent of their total student population
in either the 2012–2013 or 2013–2014 school years were excluded.

2.2.2. Covariates

All covariates for the analyses were selected a priori. For the school breakfast participa-
tion analysis, variables for school-grade level, percent of students of color, and percent of
free or reduced-price (FRP)-eligible students were included in the model. School grade-
level information was from the National Center for Education Statistics website [40], and
enrollment numbers by race and FRP eligibility were available on the state Department
of Public Instruction website [41,42]. Schools were coded as elementary, middle, high, or
“other school” (K-8, K-12, 6-12, and 9th grade only). The percent of students of color was
calculated by dividing the number of students enrolled in a school who were not classified
as “white” by the total number of students enrolled in the school and categorized into three
levels: low (≤30%), medium (>30% and ≤70%), and high (>70%). The percent of students
of color for 2012–2013 was subtracted from the percent of students of color for 2013–2014 to
create another variable, change in percent students of color. The percent of students eligible
for FRP meals was calculated by dividing the number of FRP-eligible students in each
school by the average daily membership for each school and categorized into three levels:
low (≤30%), medium (>30% and ≤70%), and high (>70%). The percent of FRP students
for 2012–2013 was subtracted from the percent of FRP students for 2013–2014 to create a
change in percent FRP value for each school.

For the change in attendance and percent of students classified as overweight and
obese analyses, school-grade level, 2012–2013 breakfast participation rate, percent of stu-
dents of color, change in percent of students of color, percent FRP, and change in percent of
students eligible for FRP were included in the models. In addition, the change in breakfast
participation between 2012–2013 and 2013–2014 was also included in the models. The
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change in breakfast participation was calculated by subtracting school-level breakfast
participation for 2012-13 from breakfast participation for 2013–2014.

2.3. Statistical Methods

Descriptive information was generated for variables of interest. General linear mixed
models were estimated using the maximum likelihood for the breakfast participation
analysis. For this analysis, level-1 occasions were nested within level-2 schools, and
a piecewise/spline model was estimated with two pieces/slopes. The intercept was
at time 0 (the 2006–2007 school year) and there was a breakpoint and a jump/shift in
intercept when the policy was implemented after time 6 (2012/2013). The piecewise model
with a random intercept, two random linear slopes, and a random jump allowed for the
comparison of slopes before and after the implementation of the policy and the immediate
shift in the intercept after the policy. Conditional growth models including covariates were
then examined using the piecewise model as a baseline. Likelihood ratio tests, Bayesian
Information Criterion (BIC), and Akaike Information Criterion (AIC) were used to select
the best model for this analysis.

General linear models were estimated to determine associations between changes in
breakfast participation and changes in school-level attendance and the percent of students
classified as overweight and obese. For each outcome variable, residual normality, linearity,
homogeneity of variance, and influential outliers were assessed. Models were run with and
without outliers, and no meaningful differences in parameter estimates were observed. All
analyses were conducted using SAS version 9.4 [43].

3. Results
3.1. School Breakfast Participation

For the breakfast participation analysis, a total of 150 schools were included in the
dataset per year over nine years for a total of 1306 observations. Demographic data for the
schools during the school year before the policy (2012–2013) and the year after the policy
was implemented (2013–2014) are provided in Table 1.

Table 1. Characteristics of schools that increased participation in the National School Breakfast
Program and those that did not before (2012–2013) and after (2013–2014) the implementation of a dis-
trictwide universal free breakfast policy in a large urban school district in the Southeast United States.

All Study Schools
(n = 150)

Schools with Increase
in Participation

(n = 122)

Schools with No Increase
in Participation

(n = 28)

2012–2013 2013–2014 2012–2013 2013–2014 2012–2013 2013–2014

Mean Percent Breakfast Participation (SD a) 24.1 (17.6) 28.9 (16.7) 20.9 (15.4) 27.6 (16.3) 38.1 (19.8) 34.5 (17.9)
Mean Percent Attendance (SD) 95.0 (1.4) 95.3 (1.5) 95.2 (1.3) 95.5 (1.5) 94.2 (1.5) 94.7 (1.4)
Mean Percent Unexcused Absences b (SD) 52.7 (13.5) 58.2 (12.2) 51.4 (13.9) 57.3 (12.6) 58.0 (10.3) 61.8 (9.8)
Mean Percent Days Tardy c (SD) 3.7 (1.6) 3.7 (2.1) 3.7 (1.6) 3.5 (2.1) 4.1 (1.8) 4.3 (2.0)
Mean Percent Students Classified as Overweight
or Obese (n, SD) 31.8 (86, 9.7) 32.0 (86, 9.4) 30.5 (68, 9.7) 30.7 (68, 9.4) 36.8 (18, 7.9) 36.8 (18, 8.1)

Mean Percent Students of Color (SD) 70.7 (26.3) 71.3 (26.1) 67.4 (26.5) 68.1 (26.3) 85.1 (20.1) 85.0 (20.8)
Mean Percent FRP Eligible (SD) 59.8 (28.4) 60.3 (29.6) 54.4 (27.0) 55.5 (28.8) 83.4 (21.8) 81.1 (23.5)
Percent Elementary Schools 59.3 59.3 61.5 61.5 50.0 50.0
Percent Middle Schools 18.0 18.0 17.2 17.2 21.4 21.4
Percent High Schools 14.0 14.0 13.9 13.9 14.3 14.3
Percent Other Schools 8.7 8.7 7.4 7.4 14.3 14.3

a Standard deviation (SD). b Unexcused absences are absences from school for which there is not an allowable
excuse. The percent of unexcused absences was calculated for each school by dividing the total number of
unexcused absences by the total number of absences. The mean percent unexcused absences is the average of the
percent unexcused absences across schools. c Tardy refers to arriving after the start of the official school day. The
percent of days tardy was calculated for each school by dividing the total days tardy by the total number of days
in membership. The mean percent days tardy is the average of the percent of days tardy across schools.
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3.1.1. Baseline Unconditional Model

Figure 1 displays the trajectory of breakfast participation from 2006–2007 to 2014–2015,
as estimated by the unconditional model. The intercept estimates an average participation
rate of 22.6% (SE = 1.4, p < 0.001) during the 2006–2007 school year. The average initial rate
of change (slope 1) before the policy was implemented was estimated to be 0.3 percentage
points per year (SE = 0.1, p = 0.005). The slope after the policy was implemented (slope 2)
was estimated to be 0.2 percentage points per year (SE = 0.4, p = 0.6). There was a shift or
jump in the intercept of 4.1 percentage points (SE = 0.7, p < 0.001) immediately after policy
implementation (after the 2012–2013 school year).
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Figure 1. The estimated average percent participation in the National School Breakfast Program
before (2006–2007 to 2012–2013) and after (2013–2014 to 2014–2015) the implementation of a dis-
trictwide universal free breakfast policy in a large urban school district in the Southeast United States.
a Estimated using an unconditional piecewise general liner mixed model with a random intercept,
two random linear slopes, and a random jump. b The arrow represents the implementation of the
2013 Universal Free Breakfast Policy in the school district.

3.1.2. Final Conditional Model

The final conditional model included the following school-level covariates: school
grade-level, percent students of color, percent change in students of color, percent of FRP-
eligible students, and percent change in FRP-eligible students. The model also contained
interaction terms for each of these covariates and the two slopes and jump. Results from
the final model are summarized below. Figure 2 contains estimated SBP participation rates
for school years 2006–2007 to 2014–2015 by FRP eligibility, percent students of color, percent
change in students of color, and percent change in FRP-eligible students.

School Grade-Level: Relative to elementary schools, middle schools had significantly
lower breakfast participation in 2006–2007 (−7.8 percentage points SE = 1.9, p < 0.001)
and a significantly less positive change in participation rate from 2012-13 to 2014–2015
(−3.0 SE = 1.1, p < 0.01). Similarly, relative to elementary schools, high schools had sig-
nificantly less positive breakfast participation in 2006–2007 (−17.2 SE = 2.2, p < 0.001)
and significantly less positive change in participation rate from 2012–2013 to 2014–2015
(−3.1 SE = 1.2, p = 0.01). “Other” schools (K-8, K-12, 6-12, and 9th grade only) had signifi-
cantly higher breakfast participation in 2006–2007 (10.3 SE = 2.6, p < 0.001) than elementary
schools and significantly less positive change in participation rate from 2012–2013 to
2014–2015 (−4.0 SE = 1.5, p < 0.001).
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Figure 2. The estimated average percent participation in the National School Breakfast Program before
(2006–2007 to 2012–2013) and after (2013–2014 to 2014–2015) the implementation of a districtwide
universal free breakfast policy in a large urban school district in the Southeast United States by free
and reduced-price (FRP) meal eligibility, percent of students of color, percent change in students of
color, and percent change in FRP-eligible students. Estimated using a conditional piecewise general
liner mixed model with a random intercept, two random linear slopes, and a random jump. a Low
percent free and reduced-price (LFRP) eligibility is equal to <30% of students eligible for free or
reduced-price meals. b Medium percent free and reduced-price (MFRP) eligibility is equal to ≥30%
and <70% of students eligible for free or reduced-price meals. c High percent free and reduced-price
(HFRP) eligibility is equal to ≥70% of students eligible for free or reduced-price meals. d,e,f Low
percent of students of color (LSC) is equal to <30% students of color, medium percent of students of
color (MSC) is equal to ≥30% and <70% students of color, high percent of students of color (HSC) is
equal to ≥70% students of color, percent change in students of color (decrease in students of color
(SCD) = −2%, increase in students of color (SCI) = 2%), percent change in FRP-eligible students (FRP
decrease (FRPD) = −2%, FRP Increase (FRPI) = 2%).
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Percent Students of Color: Relative to schools with a high percentage of students of color
(≥70%), schools with a medium percentage of students of color (30% ≥Medium < 70%)
had significantly lower breakfast participation in 2006–2007 (−7.0 SE = 2.4, p < 0.01), as
did schools with a low percentage of students of color (<30%) (−6.7 SE = 3.6, p = 0.07).
There were no significant effects of the change in the percent of students of color between
2012–2013 and 2013–2014.

Percent FRP Students: Relative to schools with a high percentage of FRP-eligible
students (≥70%), schools with a medium percentage of FRP-eligible students
(30% ≥Medium < 70%) had significantly lower breakfast participation in 2006–2007
(−10.7 SE = 2.0, p < 0.001) and a significantly greater increase or jump in participation after
2012–2013 (8.7 SE = 2.1, p < 0.001). Similarly, relative to schools with a high percentage of
FRP-eligible students, schools with a low percentage of FRP-eligible students (<30%) had
significantly lower breakfast participation in 2006–2007 (−22.4 SE = 3.2, p < 0.001) and a
significantly greater increase or jump in participation after 2012–2013 (9.0 SE = 3.2, p < 0.01).

3.2. School Attendance

Overall, there was an average observed increase in school-level attendance of
0.3 percentage points between the 2012–2013 and 2013–2014 school years (n = 150, SD = 0.7).
The observed mean increase in attendance for schools that increased SBP participation was
0.3 percentage points (n = 122, SD = 0.7) and was 0.5 percentage points (n = 28, SD = 0.7)
for schools that did not increase SBP participation. Results from a linear regression model
controlling for school-grade level, 2012-13 breakfast participation rate, percent of students
of color, and percent of students eligible for FRP indicate that for every 1 percentage
point increase in breakfast participation between 2012–2013 and 2013–2014, the change in
attendance was expected to be non-significantly lower by 0.003 in (SE = 0.01, p = 0.7).

Between the 2012–2013 and 2013–2014 school years, there was a 5.5 percentage point
increase in the percent of unexcused absences (n = 150, SD = 8.6). The mean observed
increase in unexcused absences for schools with an increase in SBP participation was
5.9 percentage points (n = 122, SD = 9.2) and 3.8 percentage points (n = 28, SD = 5.6)
for schools that did not have an increase in participation. After controlling for school-
grade level, 2013 breakfast participation rate, percent of students of color, and percent of
students eligible for FRP, there was no significant association between change in breakfast
participation and the change in unexcused absences (0.003 SE = 0.1, p = 0.9).

The overall percent of days students were tardy decreased by 0.06 percentage points
(n = 150, SD = 1.3) between the 2012–2013 and 2013–2014 school years. For schools with
an increase in SBP participation, the percent of days students were tardy decreased by
0.13 percentage points (n = 122, SD = 1.3), and at schools where SBP participation did not
increase, the percent of days students were tardy increased by 0.24 percentage points (n = 28,
SD = 1.4). Results from a linear regression model, controlling for covariates mentioned
above, indicate that for every 1 percentage point increase in breakfast participation between
2012–2013 and 2013–2014, the percent of days that students were tardy was expected to be
non-significantly lower by 0.03 percentage points (SE = 0.02, p = 0.06).

3.3. Percent Students Classified as Overweight or Obese

Between 2012–2013 and 2013–2014, there was an observed increase of 0.2 percentage
points (SD = 6.4) in the mean percent of students classified as overweight or obese across
the study schools (n = 86). Among schools that increased SBP participation, there was
an observed increase of 0.2 percentage points (n = 68, SD = 6.6) in the mean percent
of students classified as overweight or obese, and among schools that did not increase
participation, there was an increase of 0.01 percentage points (n = 18, SD = 6.1). Results
from a linear regression model, controlling for covariates mentioned above, indicate that
for every 1 percentage point increase in breakfast participation between 2012–2013 and
2013–2014, there was a non-significant increase of 0.03 percentage points in the percent of
students classified as overweight or obese (SE = 0.1, p = 0.4).
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4. Discussion

On average, across schools included in the study, there was an immediate uptick in
participation right after the UFB policy implementation. However, the rate of increase in
participation per year was greater before implementation than in the school year after the
policy was implemented. These changes differed among schools according to levels of
FRP-eligible students, students of color, and school grade level. Before implementation,
schools with lower percentages of FRP-eligible students and students of color had lower
breakfast participation than schools with higher percentages. Conversely, the immediate
jump in participation after implementation was greater for schools with lower percentages
of FRP-eligible students than schools with higher percentages. Middle and high schools
also had significantly lower participation rates than elementary schools before the policy
and a significantly lower rate of increase in participation after implementation. The lower
rates of increased participation across schools after policy implementation were based
on only a few years of data, and more data may be needed to determine the association
between the policy and the longer-term rate of change in breakfast participation.

A variety of factors may have contributed to the greater observed increase in partici-
pation immediately after the UFB policy implementation among schools with lower FRP
eligibility relative to those with higher. Nationally and in the state where the large urban
school district is located, in the years following the Great Recession (starting during the
2007–2008 school year), participation in the school meal program increased among students
who directly certified for free school meals [44,45]. This increase had leveled off prior to
the UFB policy implementation in 2013–2014, so the uptick in participation immediately
following the policy was likely not driven by an increase in students who qualify for free
and reduced-price meals because of the Great Recession.

However, nationally, participation among students who did not qualify for FRP meals
decreased during the years following the Great Recession and continued to decrease
nationally after 2013–2014 [44,45]. Trends among schools with a lower percent of FRP-
eligible students in the large urban school district showed similar trends prior to 2013–2014,
but unlike the national trend, there was an increase in participation among these students
following the implementation of the UFB policy. Students who did not qualify for FRP
meals, therefore, may have driven the increase in participation among lower FRP schools.
These students, who normally might not be incentivized to eat breakfast at school due to
cost and perhaps other barriers, may have found the option more appealing since breakfast
was free.

It is also possible that if more students who were not eligible for FRP meals were
participating at the schools with lower FRP eligibility due to the policy, there may have
been less perceived stigma around eating school breakfast, and more FRP-eligible students
may have participated as well. Other studies have reported an increase in the sense
of community and a reduction of stigma in schools that have implemented alternative
breakfast services models and increased breakfast participation [46,47]. Unfortunately, for
this study, changes to the way that FRP eligibility was determined and inconsistencies in
the FRP data did not allow for direct comparisons of changes in participation among free,
reduced-, and full-price students. Barriers to breakfast participation at higher-FRP schools
may also differ from those at lower-FRP schools, and a UFB policy alone may not be able
to address those barriers. Schools may need to implement other service models such as
breakfast in the classroom to further increase participation.

As for associations between the UFB policy and attendance, there was very little
change in total attendance (excused and unexcused absences combined) and percent of
days tardy in schools overall before and after the policy was implemented. The small
changes that were observed did not differ significantly for schools that had an increase
in SBP participation relative to those that did not. There was an increase in unexcused
absences on average across schools, and the percent increase in unexcused absences was
slightly higher for schools that increased participation in breakfast, but this difference was
not statistically significant. Individual students in schools across the district may have been
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on time and present more often due to the availability of free breakfast, but these changes
were not large enough to detect on the school level. Some studies of universal free meal
policies did observe increases in attendance among some student populations [27,30,35,48].
For example, a study of a UFB policy in New York City schools found that among 3rd
to 8th graders there was a small increase in breakfast participation and a small increase
in attendance for black students eligible for free meals [30]. Bartfeld et al. found that
UFB was associated with an increase in the percent of days attended among low-income
elementary school students in Wisconsin [48]. In addition, a study of the implementation
of a UFB program in one public school in Philadelphia, PA (grades K-6) and two public
schools in Baltimore, MD (grades K-8) found breakfast participation nearly doubled, and
students who increased their participation had greater decreases in absences and tardiness
than students whose participation remained the same or decreased [27]. However, a
study of a UFB program in San Diego elementary schools found no significant change in
attendance [32].

Finally, on average, there was very little change in the percent of students classi-
fied as overweight or obese in the schools included in the study between the 2012–2013
and 2013–2014 school years. Similarly, at the national and state-level, the percent over-
weight and obese children and adolescents also remained relatively stable during those
years [49,50]. Nationally, between 2011-2014, approximately 17% of children and adoles-
cents aged 2–19 years were considered obese [49], and the percent of students classified
as overweight or obese in grades 9–12 fluctuated between 27 to 30% between 2003 and
2013 [50]. There has been some concern that UFB programs may result in excess calorie
consumption among students eating more than one breakfast [51]. While it is premature to
draw conclusions about the longer-term impact of the UFB policy on student weight status
in the school district in this study, these early results do not provide evidence of excess
calorie consumption and subsequent weight gain. Other studies of UFB programs and
alternative breakfast service models have found similar results [28,35,52,53]. A three-year
pilot study of the effects of a UFB program that was conducted in elementary schools in six
US school districts found students’ calorie consumption over 24 hours was not affected by
the availability of free breakfast, and there was no evidence of improvements in nutrition
intake or health (as measured by age-adjusted BMI) [29,52]. However, students at the
treatment schools were more likely to consume a substantive breakfast (a meal with food
from at least two of the five food groups) and were more likely to consume more servings
of fruits and dairy at breakfast than control students [53]. A longitudinal study examining
breakfast consumption patterns among middle school students by location (none, home,
school, both), found increased odds of overweight/obesity among frequent breakfast skip-
pers compared to double breakfast eaters, and double breakfast eaters had weight changes
that were similar to other students [54]. However, an evaluation of a free breakfast in the
classroom program in New York City found that some students in elementary schools with
breakfast in the classroom consumed more than one breakfast and consumed more calories
in the morning than students not offered breakfast in the classroom [55]. This study only
examined differences in morning calories consumed and not calories over a full day. A
more recent study of the New York breakfast in the classroom program found no evidence
that breakfast in the classroom increased student BMI or the incidence of obesity among
students [56].

Limitations

All schools in the large urban school district implemented the UFB policy in the same
year, so it was not possible to compare changes in participation levels and other outcomes
to schools that did not implement the policy. Future studies could compare trends in the
outcome measures to other districts, but the size and demographic characteristics of the
school district made it difficult to compare to other districts. In addition, the observational
study design does not allow us to determine whether the UFB policy actually caused the
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changes in participation. It is possible that other factors, including the impact of the Great
Recession, may have influenced participation rates.

In addition, individual student FRP eligibility and meal participation data were not
available, so determining student-level associations between changes in breakfast par-
ticipation and other outcomes was not possible. Additionally, changes in the percent of
students classified as overweight or obese observed in this study may not be representative
of all schools across the district since data were not available for all schools. Middle and
high schools were more likely to not have height and weight data. However, height and
weight data were available for approximately 70% of the schools in our study sample.
Finally, while similar studies have examined the impact of UFB policies on test scores,
due to substantial changes in the end-of-year testing, the test scores before and after the
implementation of the UFB policy in the school district were not comparable.

5. Conclusions

Despite these limitations, this study adds to the evidence that universal free breakfast
policies are associated with increases in participation in the School Breakfast Program. Past
studies have focused primarily on elementary schools, but this study included schools of
all grade levels, and results indicate that increases in participation after the implementation
of UFB policies are also possible in middle and high schools. While some schools had very
large increases in participation, upwards of 28 percentage points, other schools had more
modest increases or no increase following the UFB policy. As a result, additional strategies
may be needed to overcome barriers to participation in the SBP. The results do not provide
evidence of excess calorie consumption and subsequent weight gain immediately following
the UFB policy implementation, nor do they provide conclusive evidence about associations
between UFB policies and attendance. Future studies should examine the longer-term
effects of the policy on breakfast participation and other student-level outcomes. Studies
could also examine the factors that led to a greater increase in breakfast participation after
the implementation of the UFB policy at some schools relative to others.

Author Contributions: S.L.B., S.D.-M., K.P.T., D.S.W., A.E.A. and A.S.A. were involved in the concep-
tualization and design of study, S.L.B. and S.D.-M. were involved in data acquisition, S.L.B. conducted
the data analysis and drafted the manuscript, S.L.B., S.D.-M., K.P.T., D.S.W., A.E.A. and A.S.A. revised
the manuscript. All authors have read and agreed to the published version of the manuscript.

Funding: This research was supported by a dissertation completion fellowship awarded to the first
author from the University of North Carolina at Chapel Hill.

Institutional Review Board Statement: The study was reviewed by the Office of Human Research
Ethics at the University of North Carolina at Chapel Hill (FWA #4801), which determined that the
study did not constitute human subjects research as defined under federal regulations [45 CFR 46.102
(d or f) and 21 CFR 56.102(c, e, l)] and did not require IRB approval.

Informed Consent Statement: Not applicable.

Data Availability Statement: To request access to de-identified data, please contact the corresponding
author.

Acknowledgments: The authors would like to thank staff at the large urban school district for their
generous time and effort in providing the data used in this study.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Terry, A.L.; Wambogo, E.; Ansai, N.; Ahluwalia, N. Breakfast Intake Among Children and Adolescents: United States, 2015–2018;

National Center for Health Statistics: Hyattsville, MD, USA, 2020.
2. Demissie, Z.; Eaton, D.K.; Lowry, R.; Nihiser, A.J.; Foltz, J.L. Prevalence and Correlates of Missing Meals Among High School

Students—United States, 2010. Am. J. Health Promot. 2018, 32, 89–95. [CrossRef]
3. Rampersaud, G.C.; Pereira, M.A.; Girard, B.L.; Adams, J.; Metzl, J.D. Breakfast Habits, Nutritional Status, Body Weight, and

Academic Performance in Children and Adolescents. J. Am. Diet. Assoc. 2005, 105, 743–760. [CrossRef]

http://doi.org/10.1177/0890117116667348
http://doi.org/10.1016/j.jada.2005.02.007


Int. J. Environ. Res. Public Health 2022, 19, 3749 11 of 13

4. Benton, D.; Parker, P.Y. Breakfast, blood glucose, and cognition. Am. J. Clin. Nutr. 1998, 67, 772S–778S. [CrossRef]
5. Geier, A.B.; Foster, G.D.; Womble, L.G.; McLaughlin, J.; Borradaile, K.E.; Nachmani, J.; Sherman, S.; Kumanyika, S.; Shults, J. The

Relationship Between Relative Weight and School Attendance Among Elementary Schoolchildren. Obesity 2007, 15, 2157–2161.
[CrossRef]

6. Pollitt, E.; Mathews, R. Breakfast and cognition: An integrative summary. Am. J. Clin. Nutr. 1998, 67, 804S–813S. [CrossRef]
7. Mahoney, C.R.; Taylor, H.A.; Kanarek, R.B.; Samuel, P. Effect of breakfast composition on cognitive processes in elementary school

children. Physiol. Behav. 2005, 85, 635–645. [CrossRef]
8. Frisvold, D.E. Nutrition and Cognitive Achievement: An Evaluation of the School Breakfast Program. J. Public Econ. 2015, 124,

91–104. [CrossRef]
9. Giménez-Legarre, N.; Miguel-Berges, M.L.; Flores-Barrantes, P.; Santaliestra-Pasías, A.M.; Moreno, L.A. Breakfast Characteristics

and Its Association with Daily Micronutrients Intake in Children and Adolescents–A Systematic Review and Meta-Analysis.
Nutrients 2020, 12, 3201. [CrossRef]

10. Monzani, A.; Ricotti, R.; Caputo, M.; Solito, A.; Archero, F.; Bellone, S.; Prodam, F. A Systematic Review of the Association
of Skipping Breakfast with Weight and Cardiometabolic Risk Factors in Children and Adolescents. What Should We Better
Investigate in the Future? Nutrients 2019, 11, 387. [CrossRef]

11. United States Department of Agriculture; Food and Nutrition Services. School Breakfast Program: Program History. Available
online: http://www.fns.usda.gov/sbp/program-history (accessed on 22 February 2022).

12. Hayes, C.; FitzSimons, C. School Breakfast Scorecard: School Year 2019–2020. Available online: https://frac.org/wp-content/
uploads/FRAC_BreakfastScorecard_2021.pdf (accessed on 21 June 2021).

13. Food Research and Action Center (FRAC). FRAC Facts: National School Lunch Program. Available online: https://frac.org/wp-
content/uploads/cnnslp.pdf (accessed on 4 March 2022).

14. Marples, C.A.; Spillman, D.-M. Factors affecting students’ participation in the Cincinnati public schools lunch program. Adolescence
1994, 30, 745–754. [CrossRef]

15. James, D.C.S.; Rienzo, B.A.; Frazee, C. Using Focus Group Interviews to Understand School Meal Choices. J. Sch. Health 1996, 66,
128–131. [CrossRef] [PubMed]

16. Meyer, M.K.; Conklin, M.T. Variables Affecting High School Students’ Perceptions of School Foodservice. J. Am. Diet. Assoc. 1998,
98, 1424–1431. [CrossRef]

17. Olsta, J. Bringing Breakfast to Our Students: A Program to Increase School Breakfast Participation. J. Sch. Nurs. 2013, 29, 263–270.
[CrossRef] [PubMed]

18. Hearst, M.O.; Shanafelt, A.; Wang, Q.; Leduc, R.; Nanney, M.S. Barriers, Benefits, and Behaviors Related to Breakfast Consumption
Among Rural Adolescents. J. Sch. Health 2016, 86, 187–194. [CrossRef] [PubMed]

19. Bartfeld, J.; Kim, M. Participation in the School Breakfast Program: New Evidence from the ECLS-K. Soc. Serv. Rev. 2010, 84,
541–562. [CrossRef]

20. Bailey-Davis, L.; Virus, A.; McCoy, T.A.; Wojtanowski, A.; Vander Veur, S.S.; Foster, G.D. Middle school student and parent
perceptions of government-sponsored free school breakfast and consumption: A qualitative inquiry in an urban setting. J. Acad.
Nutr. Diet. 2013, 113, 251–257. [CrossRef]

21. Moore, Q.; Hulsey, L.; Ponza, M. Factors Associated with School Meal Participation and the Relationship between Different Participation
Measures. Final Report; Mathematica Policy Research, Inc.: Princeton, NJ, USA, 2009.

22. Gleason, P.M. Participation in the National School Lunch Program and the School Breakfast Program. Am. J. Clin. Nutr. 1995, 61,
213S–220S. [CrossRef]

23. Burghardt, J.; Gordon, A.; Chapman, N.; Gleason, P.; Fraker, T. The School Nutrition Dietary Assessment Study: School Food Service,
Meals Offered, and Dietary Intakes; Mathematica Policy Research: Princeton, NJ, USA, 1993.

24. Mirtcheva, D.M.; Powell, L.M. Participation in the National School Lunch Program: Importance of School-Level and Neighbor-
hood Contextual Factors. J. Sch. Health 2009, 79, 485–494. [CrossRef]

25. Food Research and Action Center. Making Breakfast Part of the School Day: What’s the Right Alternative Breakfast Service
Model for my School? Available online: http://frac.org/wp-content/uploads/how_it_works_bic_fact_sheet.pdf (accessed on 18
May 2017).

26. Food Research and Action Center. Why Offer School Breakfast Free To All Children? Available online: http://frac.org/wp-
content/uploads/2009/09/universal_sbp.pdf (accessed on 17 September 2014).

27. Murphy, J.; Pagano, M.E.; Nachmani, J.; Sperling, P.; Kane, S.; Kleinman, R.E. The relationship of school breakfast to psychosocial
and academic functioning: Cross-sectional and longitudinal observations in an inner-city school sample. Arch. Pediatrics Adolesc.
Med. 1998, 152, 899–907. [CrossRef]

28. Schanzenbach, D.W.; Zaki, M. Expanding the School Breakfast Program: Impacts on Children’s Consumption, Nutrition and Health;
National Bureau of Economic Research: Cambridge, MA, USA, 2014.

29. Bernstein, L.S.; McLaughlin, J.E.; Crepinsek, M.K.; Daft, L.M. Evaluation of the School Breakfast Program Pilot Project: Final Report.
Special Nutrition Programs. Report Number CN-04-SBP; U.S. Department of Agriculture, Food and Nutrition Service, Office of
Analysis, Nutrition, and Evaluation: Alexandria, VA, USA, 2004.

30. Leos-Urbel, J.; Schwartz, A.E.; Weinstein, M.; Corcoran, S. Not just for poor kids: The impact of universal free school breakfast on
meal participation and student outcomes. Econ. Educ. Rev. 2013, 36, 88–107. [CrossRef]

http://doi.org/10.1093/ajcn/67.4.772S
http://doi.org/10.1038/oby.2007.256
http://doi.org/10.1093/ajcn/67.4.804S
http://doi.org/10.1016/j.physbeh.2005.06.023
http://doi.org/10.1016/j.jpubeco.2014.12.003
http://doi.org/10.3390/nu12103201
http://doi.org/10.3390/nu11020387
http://www.fns.usda.gov/sbp/program-history
https://frac.org/wp-content/uploads/FRAC_BreakfastScorecard_2021.pdf
https://frac.org/wp-content/uploads/FRAC_BreakfastScorecard_2021.pdf
https://frac.org/wp-content/uploads/cnnslp.pdf
https://frac.org/wp-content/uploads/cnnslp.pdf
http://doi.org/10.1300/J071v02n01_02
http://doi.org/10.1111/j.1746-1561.1996.tb08232.x
http://www.ncbi.nlm.nih.gov/pubmed/8683946
http://doi.org/10.1016/S0002-8223(98)00322-8
http://doi.org/10.1177/1059840513476094
http://www.ncbi.nlm.nih.gov/pubmed/23420788
http://doi.org/10.1111/josh.12367
http://www.ncbi.nlm.nih.gov/pubmed/26830505
http://doi.org/10.1086/657109
http://doi.org/10.1016/j.jand.2012.09.017
http://doi.org/10.1093/ajcn/61.1.213S
http://doi.org/10.1111/j.1746-1561.2009.00438.x
http://frac.org/wp-content/uploads/how_it_works_bic_fact_sheet.pdf
http://frac.org/wp-content/uploads/2009/09/universal_sbp.pdf
http://frac.org/wp-content/uploads/2009/09/universal_sbp.pdf
http://doi.org/10.1001/archpedi.152.9.899
http://doi.org/10.1016/j.econedurev.2013.06.007


Int. J. Environ. Res. Public Health 2022, 19, 3749 12 of 13

31. Ribar, D.; Haldeman, L. Universal Free and Eligibility-Based school breakfast programs in Guilford County, North Carolina: Student
Outcomes; Food Assistance and Nutrition Research Program, Economic Research Service, US Department of Agriculture and The
University of North Carolina at Greensboro: Greensboro, NC, USA, 2011.

32. Dotter, D.D. Breakfast at the Desk: The Impact of Universal Breakfast Programs on Academic Performance. In Proceedings
of the Association for Public Policy Analysis and Management 2013 Fall Research Conference, Washington, DC, USA, 7–9
November 2013.

33. Cohen, J.F.W.; Hecht, A.A.; McLoughlin, G.M.; Turner, L.; Schwartz, M.B. Universal School Meals and Associations with Student
Participation, Attendance, Academic Performance, Diet Quality, Food Security, and Body Mass Index: A Systematic Review.
Nutrients 2021, 13, 911. [CrossRef] [PubMed]

34. Soldavini, J.; Ammerman, A.S. Serving Breakfast Free to All Students and Type of Breakfast Serving Model Are Associated with
Participation in the School Breakfast Program. J. Acad. Nutr. Diet. 2019, 119, 1142–1149. [CrossRef] [PubMed]

35. Andreyeva, T.; Sun, X. Universal School Meals in the US: What Can We Learn from the Community Eligibility Provision? Nutrients
2021, 13, 2634. [CrossRef] [PubMed]

36. North Carolina Department of Public Instruction School Business Services School Reporting. School Attendance and Student
Accounting Manual. Available online: http://www.dpi.state.nc.us/docs/fbs/accounting/manuals/sasa.pdf (accessed on 6
December 2016).

37. The Institute for Social Capital. Available online: http://charlotteresearch.info/ (accessed on 17 January 2015).
38. Centers for Disease Control and Prevention; Division of Nutrition; Physical Activity; Obesity. A SAS Program for the 2000 CDC

Growth Charts (ages 0 to <20 Years). Available online: https://www.cdc.gov/nccdphp/dnpao/growthcharts/resources/sas.htm
(accessed on 28 March 2017).

39. Centers for Disease Control and Prevention; Division of Nutrition, Physical Activity, Obesity. Recommended BMI-for-age
Cutoffs. Available online: https://www.cdc.gov/nccdphp/dnpao/growthcharts/training/bmiage/page4.html (accessed on 28
March 2017).

40. National Center for Education Statistics. Elementary/Secondary Information System (ElSi). Available online: https://nces.ed.
gov/ccd/elsi/ (accessed on 2 July 2015).

41. Public Schools of North Carolina; Financial and Business Services. Data and Reporting—Student Accounting. Available online:
http://www.ncpublicschools.org/fbs/accounting/data/ (accessed on 5 May 2016).

42. Public Schools of North Carolina; Financial and Business Services. Data and Reports—Free and Reduced Meals Application Data.
Available online: http://www.ncpublicschools.org/fbs/resources/data/ (accessed on 17 June 2015).

43. SAS Institute Inc. SAS for Windows, Version 9.4; SAS Institute Inc.: Cary, NC, USA, 2013.
44. Food Research and Action Center (FRAC). National School Lunch Program:Trends and Factors Affecting Student Participation.

Available online: https://frac.org/wp-content/uploads/national_school_lunch_report_2015.pdf (accessed on 1 March 2022).
45. Ralston, K.; Newman, C. School Meals in Transition. Available online: www.ers.usda.gov/publications/eib-economic-

information-bulletin/eib143 (accessed on 1 March 2022).
46. Morris, C.T.; Courtney, A.; Bryant, C.A.; McDermott, R.J. Grab N′ Go Breakfast at School: Observations from a Pilot Program. J.

Nutr. Educ. Behav. 2010, 42, 208–209. [CrossRef]
47. Haesly, B.; Nanney, M.S.; Coulter, S.; Fong, S.; Pratt, R.J. Impact on Staff of Improving Access to the School Breakfast Program: A

Qualitative Study. J. Sch. Health 2014, 84, 267–274. [CrossRef]
48. Bartfeld, J.S.; Berger, L.; Men, F. Universal Access to Free School Meals through the Community Eligibility Provision Is Associated

with Better Attendance for Low-Income Elementary School Students in Wisconsin. J. Acad. Nutr. Diet. 2020, 120, 210–218.
[CrossRef]

49. Ogden, C.L.; Carroll, M.D.; Lawman, H.G.; Fryar, C.D.; Kruszon-Moran, D.; Kit, B.K.; Flegal, K.M. Trends in obesity prevalence
among children and adolescents in the united states, 1988–1994 through 2013–2014. JAMA J. Am. Med. Assoc. 2016, 315, 2292–2299.
[CrossRef]

50. U.S. Department of Health and Human Services; Centers for Disease Control and Prevention (CDC); National Center for Chronic
Disease Prevention and Health Promotion; Division of Nutrition Physical Activity and Obesity. Nutrition, Physical Activity
and Obesity Data, Trends and Maps. Available online: http://www.cdc.gov/nccdphp/DNPAO/index.html (accessed on 8
May 2017).

51. Grynbaum, M.M. With Classroom Breakfasts, a Concern That Some Children Eat Twice. New York Times. Available online:
http://www.nytimes.com/2012/04/20/nyregion/with-classroom-breakfasts-some-children-may-eat-twice.html (accessed on 8
May 2017).

52. Schanzenbach, D.W. Do School Lunches Contribute to Childhood Obesity? J. Hum. Resour. 2009, 44, 684–709.
53. Crepinsek, M.K.; Singh, A.; Bernstein, L.S.; McLaughlin, J.E. 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. [CrossRef]
54. Wang, S.; Schwartz, M.B.; Shebl, F.M.; Read, M.; Henderson, K.E.; Ickovics, J.R. School breakfast and body mass index: A

longitudinal observational study of middle school students. Pediatric Obes. 2016, 12, 213–220. [CrossRef]

http://doi.org/10.3390/nu13030911
http://www.ncbi.nlm.nih.gov/pubmed/33799780
http://doi.org/10.1016/j.jand.2019.03.001
http://www.ncbi.nlm.nih.gov/pubmed/31076260
http://doi.org/10.3390/nu13082634
http://www.ncbi.nlm.nih.gov/pubmed/34444793
http://www.dpi.state.nc.us/docs/fbs/accounting/manuals/sasa.pdf
http://charlotteresearch.info/
https://www.cdc.gov/nccdphp/dnpao/growthcharts/resources/sas.htm
https://www.cdc.gov/nccdphp/dnpao/growthcharts/training/bmiage/page4.html
https://nces.ed.gov/ccd/elsi/
https://nces.ed.gov/ccd/elsi/
http://www.ncpublicschools.org/fbs/accounting/data/
http://www.ncpublicschools.org/fbs/resources/data/
https://frac.org/wp-content/uploads/national_school_lunch_report_2015.pdf
www.ers.usda.gov/publications/eib-economic-information-bulletin/eib143
www.ers.usda.gov/publications/eib-economic-information-bulletin/eib143
http://doi.org/10.1016/j.jneb.2009.10.003
http://doi.org/10.1111/josh.12142
http://doi.org/10.1016/j.jand.2019.07.022
http://doi.org/10.1001/jama.2016.6361
http://www.cdc.gov/nccdphp/DNPAO/index.html
http://www.nytimes.com/2012/04/20/nyregion/with-classroom-breakfasts-some-children-may-eat-twice.html
http://doi.org/10.1016/j.jada.2006.08.013
http://doi.org/10.1111/ijpo.12127


Int. J. Environ. Res. Public Health 2022, 19, 3749 13 of 13

55. Van Wye, G.; Seoh, H.; Adjoian, T.; Dowell, D. Evaluation of the New York City breakfast in the classroom program. Am. J. Public
Health 2013, 103, e59–e64. [CrossRef]

56. Corcoran, S.P.; Elbel, B.; Schwartz, A.E. The Effect of Breakfast in the Classroom on Obesity and Academic Performance: Evidence
from New York City. J. Policy Anal. Manag. 2016, 35, 509–532. [CrossRef]

http://doi.org/10.2105/AJPH.2013.301470
http://doi.org/10.1002/pam.21909

	Introduction 
	Materials and Methods 
	Setting 
	Variables and Data Sources 
	Outcome Variables 
	Covariates 

	Statistical Methods 

	Results 
	School Breakfast Participation 
	Baseline Unconditional Model 
	Final Conditional Model 

	School Attendance 
	Percent Students Classified as Overweight or Obese 

	Discussion 
	Conclusions 
	References

