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ABSTRACT
Sally Lawrence Bullock: Promoting School Breakfast at the County and State Level: An

Evaluation of Alternative Service Models
(Under the direction of Alice Ammerman)

Eating breakfast has been associated with improved weight status, nutrient intake, and
academic achievement among children. The National School Breakfast Program (SBP) was
created by the US Congress to ensure that school-aged children have access to a meal to start the
day. However, SBP participation rates have been consistently low nationwide even among
students eligible for free or reduced-price (FRP) meals. Policy makers and practitioners have
implemented a variety of initiatives to improve breakfast participation, including alternative
breakfast service models, such as universal free school breakfast, breakfast in the classroom,

second chance breakfast, and grab and go breakfast.

To determine whether alternative breakfast service models are associated with
improvements in SBP participation, academic, and health outcomes, we first completed a
literature review to examine the associations between these models and SBP participation,
student attendance, academic achievement, dietary intake, and weight status. Results indicate

that some models may result in an increase in participation, but additional studies are needed.

Using district- and school-level longitudinal data on breakfast participation rates and
student demographics for schools across North Carolina, we examined whether changes in

statewide policies and practices promoting alternative breakfast are associated with improved



SBP participation. Findings indicate that most of the initiatives implemented in North Carolina

were associated with an increase in either school- or district-level SBP participation.

Longitudinal data on students and SBP participation for a large urban school district in
the Southeast United States (LUSD) were used to determine whether a district-wide universal
free breakfast (UFB) policy implemented in 2013-2014 was associated with changes in school-
level SBP participation, attendance, academic achievement, and student weight status. On
average across schools there was an increase in participation of 4.1% (SE=0.7, p<0.001)
immediately following the implementation of the policy. Changes in participation differed
among schools by grade level, FRP percent and race/ethnicity. Results provide no evidence of
weight gain following the UFB policy or associations between the policy and attendance or test
scores. This evaluation of alternative breakfast service models addresses some of the gaps in
knowledge about these initiatives and helps build the evidence base to better inform future policy

approaches.
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CHAPTER I: INTRODUCTION

I.LA. Overview

Eating breakfast has been linked to improved weight status, nutrient intake, and academic
achievement among children. The National School Breakfast Program (SBP) was created by the
United States Congress to help ensure that school-aged children, and low-income children in
particular, have access to a healthy meal to start the day. For children from food insecure
households, school meals may serve as the primary source of nutritious foods consumed
throughout the day. However, participation rates in the SBP have been consistently low
nationwide even among students who are eligible for free or reduced-price meals. Realizing the
impact that breakfast can have on improving nutrition and academic performance, policy makers
and practitioners have implemented a variety of changes in policies and practices designed to
improve breakfast participation. Some of these changes focus on alternative breakfast service
models, such as universal free school breakfast, breakfast in the classroom, second chance

breakfast, and grab and go breakfast.

In order to determine whether statewide and local efforts are effective in improving
participation in the SBP and subsequently improved academic and health outcomes, a rigorous
evaluation is needed. To address the need for a rigorous evaluation, we used district- and school-
level longitudinal data on breakfast participation rates and student demographics for schools
across the state of North Carolina to determine whether new SBP policies and practices

implemented in North Carolina are associated with an improvement in district- and school-level
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SBP participation. We also used longitudinal data collected annually at the school level for one
large urban school district in the Southeast United States (LUSD) to determine whether a
universal free school breakfast policy implemented in 2013-14 was associated with changes in
school-level breakfast participation, attendance, academic achievement, and student weight

status.

I.B. Specific Aims

Aim la: Evaluate the accumulated impact of four sequential policy and practice changes — a
statewide resolution to promote alternative breakfast service models (2011), the Breakfast is
Brain Fuel Toolkit (2011), the No Kid Hungry Campaign (2013 and 2014), and the Community
Eligibility Provision (CEP 2014-15) — in North Carolina public schools on school-level breakfast

participation rates.

e Hypothesis 1: Modest increases in breakfast participation rates will be observed after the

adoption of each of the policy/practice changes.

e Hypothesis 2: Schools that have pledged to participate in the No Kid Hungry Breakfast
Challenge and/or elected to adopt the CEP will have a greater magnitude of increase in
participation than schools that have not yet pledged to participate in the Challenge or

adopted CEP.

Aim 1b: Assess the extent to which the impact of participation in SBP varies by demographic
characteristics of the student population (e.g., % low-income, % students of color, urban or rural)

and type of school (elementary, middle or high).



e Hypothesis: Schools where the population has a larger percentage of students of color

and elementary schools will have a have a greater magnitude of increase in participation.

Aim 2: Determine the impact of the district-wide universal school breakfast policy (implemented
in 2013-14) in a large urban school district in the Southeast United States (LUSD) on breakfast
participation rates, attendance, academic achievement, and student weight status at the school-
level as measured by student data collected by the school district on an annual basis (e.qg., test

scores, height, weight).

e Hypothesis: Students in schools with increases in breakfast participation will have a greater
improvement in or be more likely to maintain their levels of attendance, academic
achievement, and weight status in the year following the implementation of the policy

relative to the year before.



CHAPTER II: BACKGROUND

I1.LA. Breakfast Consumption Among Children and Adolescents

Breakfast is often called the most important meal of the day, and the effect of breakfast
consumption among children and adolescents has been the focus of numerous studies over the
past several decades. Over the years researchers have examined the associations between
breakfast consumption and cognition, behavior, nutrient intake, and weight status. While some
findings have been mixed, overall studies suggest that consumption of breakfast among children
may lead to improved nutrient profiles, better weight status, and improved cognitive function and
behavior.1> However, it should be noted that many of the breakfast studies are cross-sectional in
design, especially those on weight status and breakfast consumption, and additional longitudinal
and experimental studies are needed to determine the relationship between breakfast and various

health, cognitive function and behavioral outcomes.

In a literature review published in 1995, Pollitt summarized the biological mechanisms
by which breakfast may affect cognition and nutrient status.® He stated that in the short-term,
skipping breakfast results in a decrease in energy and nutrient availability, which can negatively
affect brain function. In the long term, breakfast consumption significantly contributes to
children’s macro and micronutrient intake and thus can lead to improved nutrient status and

health over time.



Despite the reported benefits of breakfast, over the last several decades breakfast
consumption among children and adolescents has decreased markedly.” 8 In 1965, 5% of
children and 12% of adolescents in the United States skipped breakfast regularly compared to
20% of children and 32% of adolescents in the late 1990s and early 2000s.”® Given the
increasing rates of obesity among children and adolescents and the link between breakfast and

improved weight status,’ 3 ° increasing breakfast consumption may be a worthwhile endeavor.

I1.B. The School Breakfast Program

The National School Breakfast Program (SBP) was created to help ensure that school-
aged children, and low-income children in particular, have access to a healthy meal to start the
day. Initiated as a pilot program in 1966, the SBP became a permanent entitlement program in
1975 and the availability of the program in public and nonprofit private schools has continued to
expand ever since.!® Currently about 13 million students participate in the school breakfast
program in more than 88,000 schools.?® Schools that decide to participate in the program receive
cash subsidies from the U.S. Department of Agriculture (USDA) for each meal they serve, and
children that participate may be eligible to receive free or reduced price meals depending on their
family income.!! Specifically, for a child to qualify for a free meal, their maximum family
income must not exceed 130 percent of the federal poverty level and for a child to qualify for a
reduced price meal, their maximum family income must fall within 130 and 185 percent of the
federal poverty level.*? In 2012, the total cost of the SBP was $3.3 billion dollars and over 10.1

million children received their meals free or at a reduced-price.!!

The meals that schools serve as part of the SBP must meet federal nutrition standards.*°

Under the direction of The Healthy, Hunger-Free Kids Act of 2010, the USDA updated the



nutrition standards for school meals and the new standards for breakfast were implemented
starting during the 2013-2014 school year.** There are new requirements for whole grains, fruit,
trans fat, calories, sodium, menu planning, age/grade group categories, monitoring and offer
versus serve.’® Most of these new requirements were implemented by the 2014-2015 school
year, but the sodium requirement was designed to be phased in over several years, and the final
target for sodium needs to be reached by the 2022-2023 school year.> However, a recent
proclamation issued on May 1, 2017 by the Secretary of Agriculture, Sonny Perdue, directs the
USDA “to begin the regulatory process to provide schools with additional options in regard to
the serving of whole grains.”** In the proclamation, the Secretary also directs the USDA to
begin the regulatory process to relax the sodium requirements and allow flavored, one percent fat

milk.

I1.C. Overview of School Breakfast Literature

Given the size of the program and the number of dollars spent to support it, several
studies have been conducted in an attempt to determine its impact. Overall, the majority of
these studies have found that the SBP is associated with improved diet quality and nutrient
intake, ™20 weight status,?% and academic performance.?®?° In addition, the SBP has been
found to be beneficial in offsetting food-related concerns experienced by food insecure
families.®® For many low-income students the school meal program may be the only regular
source of nutritious foods that they have access to during the day. The sections below provide a
brief overview of studies in each of these areas. It should be noted that many of the studies of

the SBP have been observational studies, which may provide some evidence of a relationship



between the SBP and the various outcomes below, but do not support a cause and effect

conclusion.

I1.C.i. SBP and Diet Quality and Nutrient Intake

The contributions of the SBP to diet quality and nutrient intake have been the focus of
many studies. Using data from large national studies, overall researchers have found that the
SBP is associated with improved diet quality and nutrient intake.®>2° National Health and
Nutrition Examination Survey 111 (NHANES) data were used to determine if there are any
associations between the availability of the SBP and children's nutritional intake.® With these
data researchers were able to compare students’ nutritional intake while school was in session to
their intake while school was not in session and also compared these students to those who went
to schools where the SBP was not available. They found that the program does not affect calorie
intake, but improves the quality of the diet. Researchers concluded that children with access to
the SBP are more likely to meet the recommended amounts of fiber, iron, and potassium, and
less likely to have low serum vitamin C, E, and folate. In addition, they are more likely to
consume fewer calories from fat. Hanson and Olson also used NHANES data to examine the
relationship between weekday diet quality and energy intake and participation in the school meal
program.® In order to account for possible differences in food preference and health beliefs
between school meal program participants and nonparticipants, Hanson and Olson controlled for
weekend dietary intake in their analyses. They found that participation in the school meal
program was associated with better diet quality among low-income students, but results were

mixed for higher income students.

Using data collected as part of the first School Nutrition Dietary Assessment Study

(SNDA 1) in 1991-1992, researchers found that SBP participation was associated with higher
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intakes of calcium, riboflavin, magnesium, and phosphorus.” SBP Participation was also
associated with a higher intake of calories over all, but a lower percentage of breakfast calories
from carbohydrates and a higher percentage of breakfast calories from fat and saturated fat.
With data from the third School Nutrition Dietary Assessment Study (SNDA-111) conducted in
2004 and 2005, researchers found that students that consumed ready-to-eat cereal as part of the
SBP consumed more vitamin A, iron, and whole grains, compared with students that skipped
breakfast.’® Analysis of the SNDA-I1I data by Clark and Fox also indicates that students who
participated in the SBP were less likely to have inadequate intakes of Vitamin A and phosphorus
and had higher potassium and sodium intakes than non-participants.*® In addition, Condon et al.
found that students who consumed school breakfast were more likely to consume milk and fruit
(mostly in the form of 100% juice).3! However, they also found that participating students were

also more likely to consume sweet rolls and doughnuts than non-participants.

School meals can also be an important source of fruits and vegetables, especially for low-
income students. Using 24 hour dietary recalls, Robinson-O'Brien et al. examined the proportion
of fruits and vegetables the school meal program contributes to the diets of ethnically diverse,
low socioeconomic status elementary school aged children in Minnesota.®? They found that
overall the children surveyed consumed about half of their daily fruit and vegetable intake at
school. However, 80% of the children surveyed consumed fewer than 5 serving per day. Using
telephone surveys about school meal participation and fruit and vegetable consumption,
Longacre et al. compared fruit and vegetable consumption for adolescents currently exposed to
the school meal program (interviewed when school in session) to those currently unexposed

(interviewed when school not in session).?’ They found consuming school food is associated



with higher intake of fruits and vegetables in low income students, but found the opposite among

higher income students.

In general, studies indicate that the SBP is associated with improved diet quality,
nutrient intake and consumption of fruits and vegetables. While some of the SBP studies did
find SBP consumption was associated with higher consumption of sodium, calories, and
saturated fat, and lower consumption fruits and vegetables, the new nutrition standards for the
SBP that were developed as a result of the passage of The Healthy, Hunger-Free Kids Act of
2010 may address these issues. Additional studies will need to be conducted to determine the

impact of the new nutrition standards on students’ diet quality and nutrient intake.

I1.C.ii. SBP and Weight Status

Studies of participation in the SBP and weight status have generally found some
evidence of a protective effect on children’s weight or null results.?"?> 3334 Using data from
SNDA Il1, Gleason and Dodd found that usual participation in the SBP (consuming school
breakfast most days of the week) was associated with lower BMI among students and the
association was strongest among non-Hispanic white students.?! Kimbro and Rigby also found
that receiving school meals is negatively associated with children’s BMI using longitudinal data
from the Fragile Families and Child Wellbeing Survey (waves 111 and 1V).?? Millimet et al.
examined the relationship between school meal programs and child weight and looked at
selection into the meal program using data from the Early Childhood Longitudinal Study,
Kindergarten cohort (ECLS-K).2® They found that children who gained more weight prior to
starting kindergarten were more likely to participate in school breakfast, which indicates that
there is non-random selection into the SBP. The researchers also found that the SBP appears to

mitigate childhood obesity when taking selection into the program into account. Other studies
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that have examined differences in weight change over the summer versus during the school year
also suggest that school meals may have a protective effect on children’s weight. VVon Hippel et
al. compared weight gain while school was in session to weight gain when school was not in
session using data from the ECLS-K and found children gain weight at a faster rate during
summer than during school.?* Downey and Boughton found that children's BMI increases
roughly twice as fast during the summer as during it does during the school year.?> However,
many other factors may contribute to the rate of BMI change in the summer versus the school
year. For example, von Hippel et al. speculate that unstructured environments that children may
be exposed to during the summer months may promote more sedentary activity and snacking that

could contribute to weight gain.?

Baxter et al. and Paxton et al. found that BMI was not significantly associated with
regular participation in the SBP.3® 34 Hofferth and Curtin used data from the 1997 Panel Study
of Income Dynamics Child Development Supplement and found that participation in the school
meal program may be associated with a higher chance of being overweight.®> However, this
relationship disappeared when researchers corrected for selection bias through an instrumental

variables procedure.

[1.C.iii. SBP and Academic Achievement

Similar to studies of the SBP and nutrient intake and weight status, studies of the SBP
and academic achievement also indicate that participation in the SBP may have a positive
impact on test scores and other measures of academic achievement.?6-2® A review of 36
articles published between 1950 and 2013 suggests that habitual breakfast and participation in
the SBP are positively associated with academic performance.?® The authors of the review

conclude that there is a positive association between breakfast and mathematic and arithmetic
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grades, especially among undernourished children. They also found that breakfast is positively
associated with on-task behavior in the classroom. A study of state mandates to increase the
availability of the SBP in schools found that increasing the availability of the SBP in schools
increases student academic achievement.?’” The author of this study used data from the National
Assessment of Educational Progress (NAEP) to compare student achievement in schools above
the threshold for providing breakfast to achievement in schools below the threshold. He also
used data from the Early Childhood Longitudinal Study, Kindergarten Cohort of 1998-99
(ECLS-K) to study achievement and the availability of the SBP in schools. With both sets of
data he found that the availability of the SBP increases math and reading achievement. A study
evaluating the effect of the "Feed Me Better" campaign in Greenwich, England used a
difference-in-difference approach to determine whether changes in school meals were associated
with educational outcomes, meal participation, and absenteeism.?® Results indicate that there
were improvements in English, Math and Science test scores and that authorized absences
decreased. Meyers et al. found that participation in the SBP was associated with improved
scores on standardized tests when compared to scores from students who qualified for FRP SBP

but did not participate.?®

[1.D. SBP Participation Rates and Barriers to SBP Participation

Despite high levels of availability in schools across the country and high levels of
eligibility for free and reduced price breakfast, participation in the SBP is much lower than
participation in the school lunch program (NSLP). At the national level, 52 low-income
children participated in school breakfast for every 100 that participated in school lunch.%®

Students eligible for free breakfast and lunch have participation rates of 39%, compared to

11



participation rates of 20% for students eligible for reduced-price meals and participation rates of

8% for students who pay full price.®’

A number of factors have been found that may influence participation in the SBP.
Quality, variety, taste and appearance of food have all been cited by students as important factors
in their decision to participate in school meals.®° The price of meals may also be a deterrent
for some students.*** Barnes estimated that for every 1 percent increase in meal price for
school breakfast there is a 1.5 percent decrease in participation among students paying full
price.** School schedules and the time and convenience of accessing school meals may also be a

factor in students’ decision to participate.> 44

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.®® 424547 Stigma has been identified as a particularly
important influence on participation rates and may explain some of the differences in
participation by race/ethnicity, sex and age.*® The stigma associated with school breakfast

consumption may stem from the perception that only “poor kids” eat school meals.*®

IL.LE. Alternative Breakfast Service Models

Realizing the impact that breakfast can have on improving nutrition and academic
performance, policymakers and practitioners have implemented a variety of policies and
interventions promoting alternative breakfast service models (universal free breakfast, breakfast
in the classroom, grab and go, second chance breakfast, etc.) in order to increase school breakfast
participation rates. Universal free breakfast (UFB) programs and policies allow all students
regardless of their family income to receive breakfast at school for free. At the national level,

12



the Healthy Hunger-Free Kids Act of 2010, which sets policy and authorizes funding for the
school meals programs, contains a provision -- the Community Eligibility Provision (CEP) --
designed to expand enrollment in the school meal program by allowing high poverty schools to
provide free meals to all students (i.e. “universal free breakfasts”).*® High-poverty schools are
schools with >40 percent students who directly certify for FRP meals through participation in the
Supplemental Nutrition Assistance Program (SNAP) or other assistance program.>°
Implementing a universal breakfast strategy may help to reduce the stigma associated with
breakfast participation.>* A conceptual model created for a 3-year pilot study of the effects of a
universal free breakfast program depicts the pathways by which a universal breakfast program

might affect school and student outcomes (see Figure 1).%2
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Figure 1. Pathways of universal-free school breakfast to school and student outcomes
Source: Bernstein et al., 2004

Breakfast in the Classroom (BIC) usually involves breakfast being delivered to each
classroom at a school and students eating the meal during the first few minutes of class.>® BIC
eliminates the need for students to arrive before the school day begins and go to the cafeteria,
where breakfast is traditionally served, to eat their meal. “Grab and go” breakfast also can
eliminate the need for to students to arrive early and eat their breakfast in the cafeteria.>® With
grab and go, students pick up pre-packaged meals from kiosks around school or in the cafeteria
and can eat their meals on the way to class or at their desks during the first few minutes of
school. With second chance breakfast (also known as breakfast after the bell), students can eat

breakfast after first period or during a nutrition break either in class or on the way to class, which
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also eliminates the need to arrive early to school to eat school breakfast.>> Some school districts
have also offered breakfast on school buses and other innovative alternative models that reduce

some of the barriers around breakfast participation.

In addition to CEP at the national level, a number of programs and policies promoting
alternative breakfast service models are being implemented on the state and local level. In North
Carolina, a series of policy and practice changes were implemented from 2011-2014. These
initiatives were designed to improve breakfast participation, in part via alternative breakfast
service models to reduce the stigma associated with consuming school meals. In August 2011,
the North Carolina State Board of Education passed a Resolution to Promote School Breakfast
encouraging all school districts to “consider providing breakfast in the classroom during
appropriate instructional and educational activities as one of the multiple options for removing
barriers.”® In October 2011, the NC Department of Public Instruction (DPI) introduced the
Breakfast is Brain Fuel Toolkit, which included guidance for schools of all grade levels on
Breakfast in the Classroom and other alternative service models.>* Finally, in 2013, No Kid
Hungry North Carolina, a public-private partnership working to end childhood hunger, initiated a
Breakfast Challenge to incentivize schools to increase breakfast participation. Over 800 schools
pledged to participation in the 2013 Challenge (550 elementary, 178 middle, 137 high, and 13
“other” schools). The Challenge was offered again in 2014 and almost 1500 schools pledged to

participate (891 elementary, 319 middle, 274 high, and 14 “other” schools).

Il.LF. Alternative Breakfast Service Model Literature

While there have been a number of studies of the SBP conducted to date, most of them

have not focused on the impact of alternative breakfast service models that are currently being
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implemented in schools across the country. A review of the alternative breakfast service model

peer-reviewed literature is provided in Chapter IV.
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CHAPTER III: METHODS

I1ILA. Study Overview

In order to determine whether alternative breakfast service models are associated with
improvements in SBP participation and academic and health outcomes, a review of peer-
reviewed research articles was conducted to examine the associations between alternative
breakfast service models and student attendance, academic achievement, dietary intake, and

weight status. The methods used for this review are presented in Chapter IV.

In addition to the literature review, several analyses were conducted to address the need
for a rigorous evaluation of alternative service model school breakfast programs. To evaluate
associations between statewide policy and practice changes that encourage implementation of
alternative breakfast service models (AIM 1), district-level longitudinal data on breakfast
participation rates and student demographics for schools across the state of North Carolina were
used. To evaluate the impact of a universal free breakfast policy on breakfast participation,
attendance, academic achievement, and student weight status (AlIM 2) data collected annually in
a large urban school district in the Southeast US (LUSD) at the school and student level were
used. Methods used to address AIM 1 are presented below and in Chapter V and methods to

address AIM 2 are presented below and in Chapter VI.
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I11.B. Aim 1. Statewide Policy and Practice Changes

A series of policy and practice changes aimed at improving school breakfast participation
through alternative breakfast service models have been adopted in North Carolina in recent years
(see Table 1). Beginning in August 2011, the North Carolina State Board of Education passed a
Resolution to Promote School Breakfast encouraging schools to “consider providing breakfast in
the classroom during appropriate instructional and educational activities as one of the multiple
options for removing barriers.”*® In October 2011, the NC Department of Public Instruction (NC
DPI) introduced the Breakfast is Brain Fuel Toolkit, which included guidance for Breakfast in
the Classroom and other alternative service models. In 2013, No Kid Hungry North Carolina, a
public-private partnership working to end childhood hunger, initiated a Challenge to incentivize
schools to increase breakfast participation. The Challenge was offered again in 2014 and several
additional schools pledged to participate. Finally, starting in 2014, several schools in North
Carolina elected to adopt the Community Eligibility Provision (CEP) from the Healthy Hunger-
Free Kids Act of 2010. This provision was designed to expand enrollment in the school meal
program by allowing schools in high-poverty areas to provide free meals to all students.>®
However, the extent to which these policy and practice changes have impacted participation in

the school breakfast program is not clear.
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Table 1. Aim 1 School breakfast timeline of interventions and data availability

2007-08 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14 2014-15

Breakfast-Related
Interventions

Statewide Resolution Adopted

Breakfast is Brain Fuel Toolkit
Released

No Kid Hungry Breakfast
Challenge (First Round)

No Kid Hungry Breakfast
Challenge (Second Round)

National Healthy, Hunger-Free
Kids Act Community Eligibility
Provision Implemented

Available Data

District-Level Breakfast
Participation Rates (Total, By
Year)

School-Level Breakfast
Participation Rates (Total, By
Year)

School and District Student
Populations and their
Race/Ethnicity (Total)

District-Level Number of
Students Eligible for Free and
Reduced Meals

School-Level Number of
Students Eligible for Free and
Reduced Meals

Names of Schools that
Participated in 2013 Challenge

Names of Schools that
Participated in 2014 Challenge

Names of Schools that Adopted
CEP

For this Aim, we used both school-level and district-level longitudinal data to determine

whether these policy and practice changes were associated with changes in SBP participation in
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districts and schools across the state of North Carolina. These data included student
demographic information, which allowed us to explore differences in characteristics in the

schools that pledged to participate in the Breakfast Challenges and/or elected to adopt CEP.

[11.B.i. Research Questions
1. Isthere an increase in breakfast participation at the district level after each policy/practice

change is introduced/implemented?

2. Ifan increase in participation is observed, what district demographic characteristics are

associated with this increase?

3. What are the demographic characteristics of schools that pledged to participate in the

Breakfast Challenge?

4. Do schools that pledged to participate in the Breakfast Challenge have a greater

magnitude of increase in participation rates than schools that do not pledge?

5. Do schools that are eligible for CEP and elect to adopt the provision have a greater
magnitude of increase in participation rates than schools that are eligible but have not

adopted CEP?

I11.B.ii. Hypotheses
1) Modest increases in breakfast participation rates will be observed after the adoption of
each of the policy/practice changes.
2) Schools that have pledged to participate in the No Kid Hungry Breakfast Challenge
and/or elected to adopt the CEP will have a greater magnitude of increase in participation

than schools that have not yet pledged to participate in the Challenge or adopted CEP.
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3) Schools where the population has a larger percentage of students of color and elementary

schools will have a have a greater magnitude of increase in participation.

[11.B.iii. Data Sources and Variables

The data for this aim was provided by NKH NC, NC DPI School Nutrition Services
Division, and drawn from publicly available datasets from NC DPI,>® %" the National Center for
Education Statistics (NCES),*® United States Department of Agriculture (USDA) (the Rural-
Urban Commuting Area (RUCA)®® codes and Rural-Urban Continuum Codes (RUCC)®), and
the Center on Budget and Policy Priorities (CBPP) website.®* Table 2 includes a list of variables
that were used for the district-level analyses for this aim, together with the type, sources and
definitions of each variable. Table 3 includes a list of variables that were used for the school-

level analyses for this aim.

Table 2. Variable definitions for Aim 1-District-level analyses

Variables for District- Type Source Variable Definition

Level Analyses
Time-Varying Outcome Variable

SBP participation Continuous | NC DPI Participation= Meals served per year/ (Average Daily Membership
for the year x number of days that year that breakfasts were
served)

Covariates

Urbanicity Categorical | NCES® and Four-levels based on a combination of the urban-centric locale

USDAGS0 codes from NCES and the county-level RUCC codes from the
USDA: town/rural, suburban/town, suburban, or urban

Average percent of Continuous = NC DPI The mean of the percentage of students in the district who were

students of color website®’ not classified as “white” from school years 2010-11 to 2014-15

Change in percent of Continuous | NC DPI The percent of students of color for 2014-15 minus the percent of

students of color website®” students of color for 2010-11

Average percent FRP Continuous = NC DPI The mean of the percentage of students in the district who were

eligible students website®® FRP eligible from school years 2010-11 to 2014-15

Change in percent FRP | Continuous = NC DPI% The percent FRP eligible students for 2014-15 minus the percent

eligible students FRP eligible students for 2010-11
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Table 3. Variable definitions for Aim 1-School-level analyses

Variables for School- Type

Variable Definition

Time-Varying Outcome Variable
SBP participation Continuous

School Level Variables

Breakfast Challenge Binary
2013
Breakfast Challenge Binary
2014

Community Eligibility Binary
Provision (CEP)

Eligibility for CEP Binary
School grade level Categorical
Charter school status Binary
Urbanicity Categorical
Percent of students of Continuous
color

Percent of FRP eligible | Continuous
students
District Level Variables

District mean 2013 Continuous
Breakfast Challenge

District mean 2014 Continuous
Breakfast Challenge

District mean CEP Continuous
District mean percent Continuous
students of color

District mean percent Continuous
FRP

NC DPI

NKH NC
NKH NC
NC DPI%
CBPP®!

NCES®8
NCES®®
NCES®8 and
USDA%

NC DPI
website®’
NC DPI
website®

NKH NC
NKH NC

NC DPI
website®
NC DPI
website®’
NC DPI
website®

Participation= Meals served per year/ (Average Daily Membership
for the year x number of days that year that breakfasts were
served)

Equal to 1 if the school pledged to participate in the Breakfast
Challenge in 2013 and equal to 0 otherwise.

Equal to 1 if the school pledged to participate in the Breakfast
Challenge in 2014 and equal to 0 otherwise.

Equal to 1 if the school elected to adopt the CEP in 2014-15 and
equal to 0 otherwise.

Equal to 1 if the school was eligible to participation in CEP in
2014-15 and equal to 0 otherwise.

Elementary, middle, high, or other school

Equal to 1 if the school is a charter school equal to 0 otherwise.
Three-levels based on a combination of the urban-centric locale
codes from NCES and the RUCA codes: town/rural, suburban, or
urban

The percentage of students in the school who were not classified
as “white”

The percentage of students in the school who were eligible for free
or reduced priced meals.

The percent of schools in a district that pledged to participate in
the 2013 Breakfast Challenge.

The percent of schools in a district that pledged to participate in
the 2014 Breakfast Challenge.

The percent of schools in a district that participated in CEP during
the 2014-2015 school-year.

The mean of percent of students of color in schools across a
district.

The mean of percent FRP students in schools across a district.

I11.B.iv. Statistical Methods to Address Aim 1

For both the district- and school-level analyses, descriptive information was generated for

variables of interest and general linear mixed models were estimated using the maximum

likelihood method. For the district-level analyses, an empty means model was estimated first to

partition the variance in breakfast participation across the two levels. Unconditional growth

models (including time only) were then examined. A piecewise or spline model was estimated

with four pieces/slopes. For this model, the intercept was at time 0 (the 2007-08 school year)

and there were breakpoints after each policy intervention—at time=3 (2011/2012), time=6
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(2013/14) and time=7 (2014/15). The piecewise model with four random linear slopes allowed
for comparison of slopes before and after the implementation of each of the policy interventions.
Conditional growth models including covariates were then examined using the piecewise model
as a baseline. The covariates were added one at a time and pseudo-R? was calculated to
determine the proportion reduction of each variance component accounted for by each predictor.
The pseudo- R? or proportion reduction in variance was calculated by subtracting the estimated
variance from a model with more parameters from the estimated variance from a model with
fewer parameters and dividing the result by the estimated variance from the model with fewer
parameters. The proportion of explained total outcome variance (total R?) was also calculated by
correlating the outcome predicted based on the fixed effects included in the model with the
actual outcome and squaring the result. Figure 2 contains the final conditional regression model

equation for the district-level analyses.
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Figure 2. Regression model equation for Aim 1 district-level analyses

Final District-Level Conditional Model:

Level 1: yi¢= Bod t+ P1d (Slope03) + Bag (Slope35) + Psa (Slope56) + Pad (Slopeb7) + ew
Level 2: Intercept: Bos= Yoo + yor(Covariatel) +...+ yox(CovariateX) + Uqgq
Slope03: B1¢= yi0+ y11(Covariatel) +...+ yix(CovariateX) + Uyg
Slope35: Bag= 20+ y21(Covariatel) +...+ yox(CovariateX) + Uzg
Slope56: Bsd= 30+ yai(Covariatel) +...+ysx(CovariateX) + Usq
Slope67: Bad= yao+ yar(Covariatel) +...+yax(CovariateX) + Uaq
Covariates= urbanicity, average percent students of color, change in percent students of color, average percent
FRP, change in percent FRP

Y= SBP at time t for district d

ew= residual that represents time specific deviation from district’s predicted SBP

Boa =intercept for district d

voo= fixed intercept/predicted mean SBP at time 0 and when covariates=0

yox = change in intercept per unit change in CovariateX

Uge= random intercept that represents between district variance in mean breakfast participation at time 0 after
controlling for covariates

B1d =slope03 for district d

v1o=Ffixed linear time slope for time O to time 3 when covariates=0/predicted mean rate of change per school
year between 2007-08 and 2010-11

v1x= change in linear time slope03 per unit change in CovariateX (=covariateX*slope03)

Uiq =random linear time slope03 after controlling for covariates/district-specific deviation from fixed linear
time slope03

24 =slope35 for district d

v20= fixed linear time slope for time 3 to time 5 when covariates=0/predicted mean rate of change in SBP per
school year between 2010-11 and 2012-13

v2x= change in linear time slope35 per unit change in CovariateX

U2q = random linear time slope35 after controlling for covariates/district-specific deviation from fixed linear
time slope35

B34 =slopeb6 for district d

v30= fixed linear time slope for time 5 to time 6 when covariates=0/predicted mean rate of change in SBP per
school year between 2012-13 and 2013-14

vsx= change in linear time slope56 per unit change in CovariateX

Usq = random linear time slope56 after controlling for covariates/district-specific deviation from fixed linear
time slope56

Bad =slope67 for district d

va0= fixed linear time slope for time 6 to time 7 when covariates=0/predicted mean rate of change in SBP per
school year between 2013-14 and 2014-15

vax= change in linear time slope67 per unit change in CovariateX

Usqg= random linear time slope67 after controlling for covariates/district-specific deviation from fixed linear
time slope67

For the school-level analyses, given the clustered longitudinal design, three-level general
linear mixed models were estimated using maximum likelihood. For these models, level-1
occasions were nested within level-2 schools with in level-3 districts. First empty means models

were estimated to partition the variance in breakfast participation across levels. Intraclass
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correlation coefficients (ICC) were calculated to determine the proportion of total variance due
to schools and districts. Unconditional growth models (including time only) were then
examined. A piecewise model with two fixed linear slopes was used to allow for comparison of
slopes before and after the implementation of the policy and practice changes. Conditional
growth models including predictors were then examined using the piecewise model as a baseline.
Predictor and control variables were added one at a time and pseudo-R? was calculated to
determine the proportion reduction of each variance component accounted for by each predictor.
The proportion of explained total outcome variance (total R?) was also calculated. Conditional
growth models were also estimated that included only schools that participated in CEP and
schools that were eligible for CEP for the 2014-2015 school year. Figure 3 contains the final

conditional regression model equation for the school-level analyses.
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Figure 3. Regression model equation for Aim 1 school-level analyses

Final School-Level Conditional Model:

Level 1 Occasions: Yise= Bosd + Pisd (Slope01) + Posa(Slopel2) + ey

Level 2 Schools:
Intercept: Bosd =Cooat+Co1a (school-level covariatels) +...+ Coxa (school-level covariateXsq) + Uosq
Slope01: Bisg= Crod + C11d (SChool-level covariatelsq) +...+ Cixa (School-level covariateXsq)
Slopel2: Basg= Cood + Co1d (SChool-level covariatelsq) +...+ Coxa (School-level covariateXsq)

Level 3 Districts:
Intercept: Cood = yooo + yoos (district-level covariately) +...+ yoox (district-level covariateXq) + Vood
Slope01: Ciod = 100 + Y101 (district-level covariatelg) +...+y10x (district-level covariateXg)
Slope12: Caod = Y200+y102 (district-level covariately) +...+ yiox (district-level covariateXq)
school-level covariatel: {oid = Yo10
school-level covariatel*Slope01: (11d= Y110
school-level covariatel *Slopel2: {214= Y210
school-level covariateX: Coxd = Yoxo
school-level covariateX*Slope01: {ixd = Yixo
school-level covariateX *Slopel2: Loxd = y2xo

School-Level Covariates: BC2013, BC2014, CEP, grade level, charter, urbanicity, school percent students of
color, and school percent FRP

District-Level Covariates: percent of BC2013 schools in the district, percent of BC2014 schools in the district,
percent of CEP schools in the district, district percent students of color, and district percent FRP

Yiss= SBP at time t for school s in district d

ewsg= residual that represents time specific deviation from school’s predicted SBP

Bosa =intercept for school s in district d

Coos= school fixed intercept/predicted mean SBP for school s at time 0 and when covariates=0

Coxa= change in school intercept per unit change in school covariateX

Uosqs= School random intercept/school -specific deviation from district’s predicted outcome after controlling for
covariates

Biss=slope01 for school s in district d

Cioa=school fixed linear time slope for time 0 to time 1 when covariates=0/predicted mean rate of change per
school year between 2012-13 and 2013-14

Cixa= change in school linear time slope01 per unit change in school-level covariateX (=school-level
covariateX*slope01)

Bass=slopel?2 for school s in district d

Caod=school fixed linear time slope for time 1 to time 2 when covariates=0/predicted mean rate of change per
school year between 2013-14 and 2014-15

Coxa= change in school linear time slopel2 per unit change in school-level covariateX (=school-level
covariateX*slopel2)

vooo= district fixed intercept/predicted mean SBP for districts at time 0 and when covariates=0

voox= change in district intercept per unit change in district-level covariateX

Voo = district random intercept/district-specific deviation from fixed intercept after controlling for covariates
v100= district fixed linear time slope for time 0 to time 1 when covariates=0/predicted mean rate of change per
school year between 2012-13 and 2013-14

v101= change in district linear time slope01 per unit change in district-level covariateX (=district-level
covariateX*slope01)

v200= district fixed linear time slope for time 1 to time 2 when covariates=0/predicted mean rate of change per
school year between 2013-14 and 2014-15

v201= change in district linear time slopel12 per unit change in district-level covariateX (=district-level
covariateX*slopel2)
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I11.C. Aim 2. District-wide Universal School Breakfast Policy

The LUSD universal free breakfast (UFB) policy was implemented in all schools across
the district during the 2013-14 school year. Under this policy, all students in all schools
throughout the district could receive free school breakfast. The extent to which the UFB policy
increased participation in the breakfast program and lead to improvements in test scores,

attendance, and weight status is not clear.

For this Aim, we used school-level longitudinal data to determine whether this policy
change was associated with changes in SBP participation, attendance, academic achievement,

and student weight status.

I11.C.i. Research Questions
1. Is implementation of the policy associated with an increase in breakfast participation at

the school level?

2. What school or student characteristics are associated with a greater increase in breakfast

participation?

3. Do schools that have a greater increase in participation have a greater improvement in

attendance, test scores, and/or student weight status?

I11.C.ii. Hypothesis

Students in schools with increases in breakfast participation will have a greater
improvement in or be more likely to maintain their levels of attendance, academic achievement,
and weight status in the year following the implementation of the policy relative to the year

before.
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I11.C.iii. Data Sources and Variables

I11.C.iv. The data for this aim was provided by the LUSD Department of Nutrition Services,
LUSD Office of Accountability, the Institute for Social Capital (ISC) at the University of North
Carolina at Charlotte, and drawn from publicly available datasets from NC DPI°® >" and NCES.%®
Statistical Methods to Address Aim 2

For the SBP participation analysis, general linear mixed models were estimated using the
maximum likelihood method. For this analysis, level-1 occasions were nested within level-2
schools. An empty means model was estimated first to partition the variance in breakfast
participation across the two levels. Unconditional growth models (including time only) were
then examined. A piecewise/spline model was estimated with two pieces/slopes. The intercept
was at time 0 (the 2006-07 school year) and there was a breakpoint and a jump/shift in intercept
when the policy was implemented after time 6 (2012/13). The piecewise model with a random
intercept, two random linear slopes, and a random jump allowed for 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. Covariates were added one at a time and pseudo-R? was calculated to
determine the proportion reduction of each variance component accounted for by each predictor.
The proportion of explained total outcome variance (total R?) was also calculated. Figure 4

contains the final conditional regression model equation for the SBP participation analysis.
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Table 4 includes a list of variables that were used for this aim and definitions for each of

these variables.

[11.C.v. Statistical Methods to Address Aim 2

For the SBP participation analysis, general linear mixed models were estimated using the
maximum likelihood method. For this analysis, level-1 occasions were nested within level-2
schools. An empty means model was estimated first to partition the variance in breakfast
participation across the two levels. Unconditional growth models (including time only) were
then examined. A piecewise/spline model was estimated with two pieces/slopes. The intercept
was at time O (the 2006-07 school year) and there was a breakpoint and a jump/shift in intercept
when the policy was implemented after time 6 (2012/13). The piecewise model with a random
intercept, two random linear slopes, and a random jump allowed for 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. Covariates were added one at a time and pseudo-R? was calculated to
determine the proportion reduction of each variance component accounted for by each predictor.
The proportion of explained total outcome variance (total R?) was also calculated. Figure 4

contains the final conditional regression model equation for the SBP participation analysis.
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Table 4. Variable definitions for AIM 2
Variable ~ Type  Source  Definition

Outcome Variables
SBP participation

Change in attendance

Change in unexcused
absences

Change in days tardy

Change in test scores
(EOG/EOC)—AII subjects

Change in test scores
(EOG/EOC)—Math

Change in Test Scores
(EOG/EOC)—Reading

Change in student weight
status

Covariates

School grade level
Percent of students of
color

Change in percent of
students of color
Percent of FRP eligible
students

Change in percent FRP
eligible students
Change in breakfast
participation

Continuous

Continuous

Continuous

Continuous

Continuous

Continuous

Continuous

Continuous

Categorical

Categorical

Continuous

Categorical

Continuous

Continuous

LUSD

ISC

ISC

ISC

NC DPI

NC DPI

NC DPI

LUSD

NCES?>®
NC DPI
website®’

NC DPI
website®”
NC DPI
website®

NC DPI%®

LUSD

Meals served per year/ (Average Daily Membership for the year x
number of days that year that breakfasts were served)

Change in Attendance= Attendance 2014-Attendance 2013
Attendance= (1-(total number of student absences/total number of
days in membership) *100

Change in Unexcused Absences= Unexcused 2014- Unexcused
2013

Unexcused Absences= (total number of unexcused absences/total
number of absences) *100

Change in Days Tardy= Days Tardy 2014- Days Tardy 2013
Days Tardy= (total number of days tardy/ total number of days in
membership) *100

Change in All Test Scores=All Test Scores 2014- All Test Scores
2013

All Subjects Test Scores= percent of students who scored at or
above grade-level proficiency (an achievement level of 3 or above)
Change in Math Test Scores=Math Test Scores 2014- Math Test
Scores 2013

Math Test Scores= percent of students who scored at or above
grade-level proficiency (an achievement level of 3 or above)
Change in Reading Test Scores=Reading Test Scores 2014-
Reading Test Scores 2013

Reading Test Scores= percent of students who scored at or above
grade-level proficiency (an achievement level of 3 or above)
Change in Student Weight Status= Percent of Overweight and
Obese Students 2014- Percent of Overweight and Obese Students
2013

Percent of Overweight and Obese Students= (Number of Students
with BMI-for-age greater than or equal to the 85th percentile/total
number of students) *100

Elementary, middle, high, or other school (K-8, K-12, 6-12, 9)
The percentage of students in the school who were not classified as
“white” was categorized into three-levels: low is equal to or less
than 30%, medium is equal to or greater than 30% and less than
70%, and high is equal to 70% or greater

The percent of students of color for 2013-14 minus the percent of
students of color for 2012-13

The percentage of students in the school who were eligible for free
or reduced priced meals was categorized into three-levels: low is
equal to or less than 30%, medium is equal to or greater than 30%
and less than 70%, and high is equal to 70% or greater

The percent FRP eligible students for 2013-14 minus the percent
FRP eligible students for 2012-13

The percent SBP participation for 2013-14 minus the percent SBP
participation for 2012-13
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Figure 4. Regression model equation for Aim 2 SBP participation analyses

Final Conditional Model:

Level 1: yis= Pos + B1s (Slope06) + Bos (Jump) + Pas (Slope68) + exs
Level 2: Intercept: Bos= Yoo + yor(Covariatel) +...+ yox(CovariateX) + Uos
Slope06: Bis= y10+ y11(Covariatel) +...+ yix(CovariateX) + Uss
Jump: B2s= y20 + y21(Covariatel) +...+ yox(CovariateX) + Uy
Slope68: Bas= y3o + ya1(Covariatel) +...+ysx(CovariateX) + Uss
Covariates= school level, percent students of color, change in percent students of color, percent FRP, change in
percent FRP

yis= SBP at time t for school s

ew= residual that represents time specific deviation from school’s predicted SBP

Bos =intercept for school s

voo= fixed intercept/predicted mean SBP at time 0 and when covariates=0

yox = change in intercept per unit change in CovariateX

Uos= random intercept that represents between school variance in mean breakfast participation at time 0 after
controlling for covariates

B1s =slope06 for school s

v1o=Ffixed linear time slope for time O to time 6 when covariates=0/predicted mean rate of change per school
year between 2006-07 and 2012-13

v1x= change in linear time slope06 per unit change in CovariateX (=covariateX*slope06)

Uss =random linear time slope06 after controlling for covariates/school-specific deviation from fixed linear
time slope06

B2s =jump for school s

v20= fixed shift in intercept/jump after time 6 when covariates=0/predicted mean shift in intercept/jump after
policy implementation

v2x= change in jump per unit change in CovariateX

Uy = random shift in intercept/jump after time 6 after controlling for covariates/school-specific deviation from
jump

B3s =slope68 for school s

v30= fixed linear time slope for time 6 to time 8 when covariates=0/predicted mean rate of change in SBP per
school year between 2012-13 and 2014-15

vax= change in linear time slope68 per unit change in CovariateX

Uss = random linear time slope68 after controlling for covariates/school-specific deviation from fixed linear
time clnneRR

General linear models were estimated to determine associations between changes in
breakfast participation and changes in school-level attendance, test scores, and percent
overweight and obese students. Figure 5 contains the final conditional regression model

equation for the change in test scores, attendance and student weight status analyses.
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Figure 5. Regression model equation for Aim 2 change in test scores, attendance and student
weight status

Final Conditional Model:

ATests= o + p1ABR +...+ BxCovariateX + &
Covariates= school level, percent students of color, change in percent students of color, percent FRP, change in
percent FRP, and school breakfast participation for 2012-13

ATests= change in test scores between 2012-13 and 2013-14 (the percent of students who scored at or above
grade-level proficiency in 2013-14 minus the percent of students who scored at or above grade-level
proficiency average test scores in 2012-13) in school s

Bo= value of the outcome when all covariates=0

1= change in the outcome per unit change in breakfast participation between 2012-13 and 2013-14

Bx= change in the outcome per unit change in CovariateX

¢ = the error term

*Similar models were used for other outcomes, such as attendance, and student weight status
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CHAPTER 1V: THE INFLUENCE OF ALTERNATIVE BREAKFAST SERVICE MODELS
ON SCHOOL BREAKFAST PARTICIPATION, ATTENDANCE, ACADEMIC
ACHIEVEMENT, DIETARY INTAKE AND WEIGHT STATUS: A REVIEW OF THE
LITERATURE

IV.A. Introduction

Breakfast has been identified as the most important meal of the day, and the effect of
breakfast consumption among children and adolescents has been the focus of numerous studies
over the past several decades. Researchers have examined the associations between breakfast
consumption and cognition, behavior, nutrient intake, and weight status. While some findings
have been mixed, studies overall suggest that consumption of breakfast among children may lead
to improved nutrient profiles, better weight status, and improved cognitive function and
behavior.1® Despite the reported benefits of breakfast, there has been a striking decrease in
breakfast consumption among children and adolescents over the last several decades.”® In 1965,
5% of children and 12% of adolescents in the United States skipped breakfast regularly
compared to 20% of children and 32% of adolescents in the late 1990s and early 2000s.”8 Given
the benefits associated with breakfast, increasing breakfast consumption may be a worthwhile
endeavor.

The National School Breakfast Program (SBP) was created in the late 1960s to help
ensure that school-aged children, and low-income children in particular, have access to a meal to
start the school day.'® While participation has increased since its inception, use of the program is

still low in comparison to the National School Lunch Program (NSLP).3¢ At the national level,
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52 low-income children participated in school breakfast for every 100 that participated in school
lunch.®® As a result, there have been calls by non-profits and government entities for schools to
implement alternative breakfast service models in an effort to increase participation in the SBP
and perhaps improve student health and academic outcomes. In contrast to the traditional
breakfast service model, which involves serving breakfast in the school cafeteria prior to the start
of the school day, alternative breakfast service models are designed to promote breakfast
participation by reducing barriers that are associated with traditional service breakfast. These
barriers include, but are not limited to, the price of breakfast for students who do not qualify for
free meals,****3 school schedules and the time and convenience of accessing school meals,*® 44
and stigma associated with school breakfast consumption, which may stem from perception that
only “poor kids” eat school meals.*?

Among the alternative breakfast service models that have been implemented in the past
are universal free breakfast (UFB) programs, breakfast in the classroom (BIC), “grab and go”
breakfast, and second chance breakfast or breakfast after the bell. UFB programs allow all
students regardless of their family income to receive breakfast at school for free and may help to
reduce the stigma associated with breakfast participation.®* BIC programs usually involve
breakfast being delivered to each classroom at a school and students eating the meal during the
first few minutes of class.>® BIC eliminates the need for students to arrive before the school day
begins and go to the cafeteria, to eat their meal. Grab and go breakfast also can eliminate the
need for students to arrive early and eat their meal in the cafeteria.>® With grab and go, students
pick up pre-packaged meals from kiosks around school or in the cafeteria and can eat their meals
on the way to class or at their desks during the first few minutes of school. With second chance

breakfast (also known as breakfast after the bell), students can eat breakfast after first period or
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during a nutrition break either in class or on the way to class, which also eliminates the need to
arrive early to school to eat school breakfast.>

Alternative breakfast service models have been implemented in schools and districts
across the United States and in other countries. Some of these programs have been either
informally or formally evaluated and in some cases more rigorous studies of these models have
been conducted. However, there can be financial costs and administrative burdens associated
with the implementation of these models, and questions remain about whether these service
models do indeed result in improvements in breakfast program participation and improvements
in student attendance, academic achievement, nutrient intake, and weight status. To our
knowledge there has not been a review of the alternative breakfast service model peer-reviewed
literature to summarize the evidence to date and identify gaps in knowledge. Murphy
summarized findings from several universal free breakfast programs conducted prior to 2004 in a
section of a larger review of breakfast and learning,®? but this review did not include other
alternative breakfast service models and does not include more recent studies. Thus, this review
seeks to examine the associations between alternative breakfast service model programs and
breakfast program participation, student attendance, academic achievement, nutrient or dietary
intake, and weight status. Information gathered from this review may inform the development

and implementation of these programs and policies and future research needs.

IV.B. Methods

IV.B.i. Search strategy and search terms
This review was conducted in accordance with the Preferred Reporting Items for

Systematic Reviews and Meta-Analyses (PRISMA) statement.5® Several databases were
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searched including PubMed, Embase, EBSCO, ProQuest, Web of Science and Scopus. Exact
search terms used for each of the databases are provided in Appendix 1. Reference lists of
existing articles were also reviewed to supplement the database searches. All search results were
imported into Covidence Online Software (Vertitas Health Innovation Ltd, Melbourne,

Australia) for review and analysis.

IV.B.ii. Inclusion and exclusion criteria

This review was limited to peer-reviewed journal articles published in English prior to
May of 2017. Only studies that are quantitative and focused on alternative breakfast service
models in elementary, middle, and/or high schools were included. Alternative breakfast service
models included the provision of free breakfast to all students regardless of family income (i.e.,
universal free breakfast), breakfast in the classroom, grab and go breakfast, and second chance
breakfast or breakfast after the bell. Included studies must focus on the relationship between
alternative breakfast service models and one or more of the following outcomes: 1) participation
in the school breakfast program, 2) attendance (days present at school and/or days tardy), 3)
academic achievement (test scores, grades, or other student measures of academic performance),
4) nutrient intake (macro and/or micro nutrient intake and/or calorie consumption), or 5) weight

status. Table 5 presents the inclusion and exclusion criteria for this review.

Table 5. Inclusion and exclusion criteria for alternative breakfast service model literature review

Inclusion Criteria Exclusion Criteria

Published in English Not published in English

Peer-reviewed article published in scientific Publications that were not peer reviewed and
literature published in scientific literature. Reviews of

previous studies or conference abstracts

Quantitative study Qualitative or nonscientific study
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Age range of interest is K-12

Focuses on alternative breakfast service model
in a school setting (universal free breakfast/free
breakfast for all, breakfast in the classroom,
second chance breakfast/ breakfast after the
bell, grab and go)

Outcome of interest is academic achievement,
attendance, BMI/weight status, nutrient/dietary
intake, or school breakfast program
participation

Preschool, daycare or college breakfast program

Laboratory study or only focuses traditional
service breakfast (free, reduced price, and full
price breakfast in the cafeteria before school
starts)

Outcome of interest is not academic
achievement, attendance, BMI/weight status,
nutrient/dietary intake, or school breakfast
program participation

IV.B.iii. Study Selection Process and Data Extraction

Figure 6 presents a flow diagram of the study selection process. The titles and abstracts
of articles found through the search process were reviewed independently by two reviewers and
included or excluded based on the criteria presented in Table 5. If any uncertainty existed, the
article was included and the full text examined. The full text of all the articles that were selected
for inclusion during the title and abstract review were then reviewed by the two reviewers for
their relevance to the topic. For articles that met the inclusion criteria, the reviewers then
independently extracted the following data: study design, type(s) of alternative breakfast service
models studied, study sample or participants, the type of intervention or the procedure used in
the study, and study outcome(s). A summary of each study included is presented in Appendix 2.
Any discrepancies were discussed and most differences were due to simple oversight or

differences in interpretation of the study design or outcomes.
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Records identified through Additional records identified
database search through other sources
(n=909) (n=1)

Duplicates removed
(n=371)

4

Records screened (titles and
abstracts)
(n=539)

Records excluded
(n=413)

Y

Full-text articles excluded--did not
meet inclusion criteria

Full-text articles assessed for
eligibility >
(n=126) (n=295)

Studies included
(n =28 from 31 articles)

Figure 6. Flow diagram of the study selection process.

IV.C. Results

IV.C.i. Summary of Studies

Thirty-one journal articles met the inclusion criteria for the study. All articles were
published between February of 1976 and May of 2017 (Figure 7), with the majority of articles
published between 2010 and 2016. Three articles®®° presented different outcomes from one
cluster randomized study and two articles®® " presented different outcomes from one cross-
sectional study. Thus, there were a total of 28 unique studies identified that met the inclusion
criteria.

Some of the studies examined more than one type of alternative breakfast service
model,** %8 5% put most examined only one type of model. Nineteen articles analyzed universal

free breakfast programs or policies,®%% 0% nine articles analyzed breakfast in the classroom,3*
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44,69,86-90 three articles analyzed grab and go breakfast,*" 8% and three articles analyzed second
chance breakfast or breakfast after the bell.*! %6 Of the 28 unique studies, eighteen focused
elementary or primary schools or students,® 446467, 69, 71,72, 74-77, 80, 81, 83-86, 89, 90 three on middle
schools,® 739! four on high schools or secondary schools,*: % 887 and three had mixed
grade/school samples (all grades®® or third to eighth grade™ %2). Overall, the majority of the
studies (22) were conducted in the United States and six were conducted in other countries,
including Canada,’® Jamaica,® New Zealand,?! Norway,”® Peru,’ and the United Kingdom.®4-
Of the studies conducted in the US, seven were in the Northeast,’* 6 77 79.82,:88,90 tyq jn the
Southeast,®* 8784 four in the Midwest,*" 8 7585 two in the Southwest,’® 8 three in the West,%® 8
87 two included schools from across the US,** ! and two8 °! did not disclose the location of the

study within the US.
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Figure 7. Publication Year of Included Articles by Alternative Breakfast Service Model
Note: Some articles included more than one alternative service breakfast model and some articles reported on
different outcomes for the same study.

UFB=universal free breakfast, BIC=breakfast in the classroom, G&G=grab and go, and

SC=second chance breakfast
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IV.C.ii. Study Designs

Of the 28 studies, 12 were intervention studies and 16 were observational studies. For all
of the intervention studies, the researchers were involved in the allocation of the alternative
breakfast service model intervention. Four of these intervention studies included cluster
randomized control studies,®%% 7% 7181 \where researchers randomized schools or classes to serve
as either intervention groups or comparison groups. The sample size for these studies ranged
from two classes to 153 schools and one of the studies was a step-wedge randomized study,
where all schools eventually received the intervention.8* Another intervention study was a
randomized control study where students were randomized to receive free breakfast or a
placebo.®® There were four quasi-experimental studies that included non-randomized
intervention and comparison schools.”? 788 Three studies were pre-post intervention studies
where all schools in the study received the intervention and comparisons were made before and
after the study.*' %% Finally, one intervention study had a crossover design where one class of
students received the intervention twice and served as their own controls.®’

Of the 16 studies that were observational studies, eight studies were natural experiments
where researchers studied the implementation of an alternative breakfast service model programs
or policies by comparing schools that had implemented the model to schools that had not over
time. "> 78.79.84-86, 88,89 geyeral of these studies used difference-in-difference regression models
for their statistical analyses in an attempt to simulate an experimental research study and draw
casual inferences. Two observational studies were natural experiments where researchers
compared outcomes before and after implementation of a new alternative breakfast service

model in the same schools and did not have comparison schools.” %2 Lastly, six studies were
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cross-sectional studies that examined associations between alternative breakfast service models

and certain outcomes at a single point in time,33 44 67,69, 74,77, 90

IV.C.iii. Outcomes of Interest
Table 6 provides a summary of findings for each outcome by alternative breakfast service
model and study design. The sections below further describe each of the studies by outcome.

Table 6. Summary of findings by alternative breakfast service model and study design.

Number of Studies Reporting Positive (P), Negative (N), Mixed (M), and Neutral or
Non-Significant (NS) results

Alternative Breakfast BP Attendance Academic Nutrient or BMI or
Service Model Focus Participation (n=14) Achievement  Dietary Intake ~ Weight Status
(n=21) (n=15) (n=13) (n=6)
Randomized intervention
UFB p: 3657181 p: 183 M: 183 p: 270.83 p: 183
M: 181 NS: 365, 70, 81 M: 265, 71 M: 170
NS: 170 NS: 181 NS: 17
Quasi-experimental
UFB P: 372.73,80 p: 17 M: 172 NS: 180 NS: 180
NS: 180 NS: 180
Pre-post
GG & SC p: 24168 NA NA NA NA
GG p: 1% NA NA NA NA
Crossover
BIC NA NS: 187 NA NA NA

Natural experiment with

comparison
UFB P: 47579,84,85 P: 17 p: 1% M: 178 NA
M: 178 N: 184 M: 184
M: 17 NS: 27578
BIC P: 386.88,89 P: 186 M: 189 NA NS: 188
NSZZSB' 89 NS: 286, 88
Natural experiment
without comparison
UFB P: 1% p: 276,92 p: 17 M: 176 NA
M: 1%
Cross-Sectional
UFB NS: 174 NA NA NS: 27477 NA
BIC P: 24467 NA NA p: 18 N: 133
N: 133
M: 1%

Abbreviations: BP, Breakfast Program; BMI, body mass index; UFB, Universal Free Breakfast; BIC, Breakfast in
the Classroom; SC, Second Chance Breakfast; GG, Grab and Go Breakfast; NA, not applicable.
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School Breakfast Program Participation

Of the 21 studies that included breakfast program participation as an outcome, 19 found
either an increase in breakfast program participation resulting from an alternative breakfast
service model intervention or a positive association between alternative breakfast service models
and participation (see Table 6).

A stepped-wedge, cluster randomized controlled study in New Zealand®! and a cluster
randomized study in the UK® that both examined the effect of a UFB intervention on breakfast
program participation found an increase in students consuming breakfast at school. However, in
both studies, the increase in breakfast participation in school resulted at least in part from a shift
in eating breakfast at home to eating breakfast at school.

Quasi-experimental studies and natural experiments that have examined relationships
between UFB programs and participation have also found increases in school breakfast
participation. A study of a UFB program in five middle schools located in a school district in the
Houston, TX found that the average SBP participation rate increased from approximately 17% to
59% among three intervention schools and from approximately 28% to 35% for comparison
schools.”™ When three elementary schools located in a district in the Midwest implemented a
UFB program, the SBP participation rate increased approximately 20 to 50 percentage points
while SBP participation rates remain relatively stable among three comparison schools.” In a
study of a UFB program among third to eighth grade students in New York City schools, SBP
participation increased among students of all income levels (those eligible for free, reduced, and
full price meals) at UFB schools in the year after implementation.”® A study of the

implementation of a UFB program in one public school in Philadelphia, PA (grades K-6) and
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two public schools in Baltimore, MD (grades K-8) found breakfast participation nearly
doubled.®? A study of the switch from a UFB program to a traditional program in elementary
schools in Guilford County School District in North Carolina found UFB was associated with a
12% t016% increase in SBP participation.®* Prior to a UFB program implemented in four
elementary schools in Minnesota, the average SBP participation rate was approximately 13%.%
After UFB implementation, the average participation rate for UFB schools was between
approximately 75% and 98% in year one, 75% and 92% in year two, and 69% to 94% in year
three.8

One natural experiment conducted in secondary schools Ontario, Canada found mixed
results.”® In this study, two schools increased the number of days of UFB availability from four
to five and one school increased the days available from three to five. Another school switched
from traditional breakfast to UFB five days a week and a fifth school changed from UFB two
days a week to no UFB. The school that switched from three days of UFB to five had an
increase of 16.5% in the prevalence of students participating in breakfast on one or more days a
week. Participation for the other schools did not change relative to comparison schools.

The one cross-sectional study of a UFB program in a school district in the Northeast US
found that fourth and sixth grade students participated in the SBP on approximately 31% of the
days they attended school, but researchers did not compare participation rates to schools that did
not have UFB."™

Three natural experiments that examined associations between BIC and SBP participation
all found positive assoications.® 8.8 The average participation rate among 257 elementary
schools in a large urban district in the US with a BIC program was approximately 74% compared

to an average participation rate of roughly 43% in among 189 schools in the district that served
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traditional breakfast.?® Participation at 33 elementary schools in a large urban school district in
the Southwest US that implemented BIC increased between 40 and 50 percentage points.®°
Participation also increased an average of approximately 30 percentage points in New York City
elementary and middle schools that had implemented schoolwide BIC.8 Two cross-sectional
BIC studies also found positive associations between BIC and SBP participation.** 6" A study
that included a nationally representative sample of 6,680 third grade public school students found
the probability of participating in the SBP was positively associated with BIC (odds ratio=2.35,
p<0.01).** A study including 18 elementary schools from one district in South Carolina found
SBP participation was lower for schools with traditional breakfast (38%) vs. those with BIC
(71%).57

Finally, there were a few pre-post intervention studies that examined associations
between grab and go breakfast and second chance breakfast or breakfast after the bell and SBP
participation. In one study in a Midwestern middle school and another in a Midwestern high
school researchers implemented combined grab and go and second chance breakfast
interventions.*" % The middle school study found that among sixth graders, SBP participation
increased from an average of 0.74 days per week to 1.21 days per week at the end of the six-
week intervention.%® At the high school, the number of breakfasts served tripled after
implementation of the intervention.** After a two-week grab and go pilot program was
implemented in one US middle school, almost two-thirds of surveyed students reported
participating in grab and go and nearly half of surveyed students who reported rarely eating

breakfast prior to the intervention had participated in grab and go.%
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Attendance

Six of the fourteen studies that included attendance as an outcome found positive effects
of or positive associations with alternative breakfast service models and school attendance. One
study found negative results, two studies found increases in attendance for some subgroups and
not others, and five studies found non-significant or neutral results. All of these studies focused
on either UFB or BIC.

One randomized control trial of undernourished and nourished second through fifth grade
students from 16 rural Jamaican schools found small but significant improvements in attendance
among students who received free breakfast relative to those who did not.2® A small cluster
randomized controlled study among high school classes in Norway found no significant effect of
UFB on attendance during the four month intervention.”® A stepped-wedge, cluster randomized
controlled trial of a UFB intervention in New Zealand found no significant effect of the UFB
intervention on attendance overall, but students who participated in the UFB more frequently
were significantly more likely to achieve an attendance rate greater that 95%.8!

Results of quasi-experimental and natural experiments that included attendance were also
mixed. A quasi-experimental study in Peru found an increase in monthly attendance from 90%
to 95% for UFB schools compared to 80% to 87% in non-UFB schools.”? Another quasi-
experimental study in Los Angeles found no significant difference in attendance between an
intervention school and a comparison school. Attendance at three intervention schools in the St.
Joseph School District in Missouri increased significantly from approximately 91% prior to the
implementation of a UFB program to 94% after implementation.” Students who improved their
nutritional intake after the start of a UFB program in three Boston elementary schools decreased

the number of days they were absent.”® After the implementation of UFB program in two
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Philadelphia elementary schools and one Baltimore elementary school, students who participated
rarely in the SBP were absent and tardy more often than students who participated sometimes or
often.®? In addition, students who increased their SBP participation were significantly less likely
to be absent or tardy than those who maintained or decreased their participation. Leos-Urbel et
al. found an increase in attendance in New York City schools among only a few student
populations after the implementation of a UFB program.”® These researchers found there were
small, significant increases in attendance for black students eligible for free meals and Asian
students not eligible for free meals. In contrast, among schools in the Guilford School District in
North Carolina that changed from UFB back to a traditional breakfast program, there was
actually a small increase in attendance equivalent to about 1 day more present per year.8

Only four studies that focused on BIC programs included attendance as an outcome.
After the implementation of a BIC program in a large urban school district in the US, researchers
found a small but significant main effect for attendance.®® Grade-level attendance rates for BIC
schools (95.5%) were slightly higher than non-BIC schools (95.3%). The other three studies

found no significant associations between BIC and attendance.®-8°

Academic Achievement

Only two of the fifteen studies that included academic achievement as an outcome show
positive associations between alternative breakfast service models and achievement. Five studies
found mixed results, and eight studies found non-significant or neutral results. Measures of
academic performance included self-reported time spend on homework, reading, writing and
numeracy tests, episodic memory tests, standardized math and reading tests, and course grades.

The majority of these studies focused on UFB programs and only three focused on BIC.
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Among the randomized control studies, Powell et al. found a significant benefit of the
UFB intervention on math scores, but not in spelling or reading scores among second through
fifth grade children from 16 rural Jamaican schools.®®> Norwegian secondary school students did
not report any significant increase in school performance as measured by time spent doing
homework following the implementation of a UFB cluster randomized study.”® There was no
significant effects of a UFB intervention on academic achievement as measured by reading,
writing and numeracy tests among primary school students that participated in a cluster
randomized study in New Zealand.8! There were also no significant differences in cognitive
performance as measured by episodic memory tests among students from intervention and
comparison schools in a cluster randomized study in the UK.%®

Among natural experiments focused on UFB programs, Ribar et al. found no evidence
that UFB is associated with math or reading test scores, but did find a positive association
between UFB and science test proficiency among economically disadvantaged children only.8*
Wahlstrom et al. found an increase in test scores between when students were in third grade
(prior to UFB implementation) and when the same students were in sixth grade (year three of
UFB).%

Among BIC studies that included academic achievement as an outcome, there were three
natural experiments. On average there was an increase of 0.09 standard deviations in math
scores and 0.06 standard deviations in reading scores associated with BIC among students from a
large urban school district in the Southwest US.2° However researchers did not find a significant
impact of BIC on grades. A study of BIC schools in New York City found no significant
improvements in academic achievement as measured by reading and math scores on state tests.®

Similarly, no significant differences were found on the percentages of students who achieved
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state benchmarks on standardized tests for math and reading among BIC and non-BIC schools in

a large urban district in the US.%

Dietary or Nutrient Intake

Of the thirteen studies that included nutrient or dietary intake as an outcome, three found
positive results, five found mixed results, one found negative results, and four found non-
significant results. Only three of these studies focused on BIC and the rest focused on UFB.

Among the randomized control studies that focus on UFB, students from intervention
schools in a UK study consumed significantly more healthy items at breakfast than students from
control schools, but there were no differences in healthy or unhealthy items consumed during the
rest of the day.®*® Researchers also found that deprivation among students was associated with
higher levels of breakfast skipping, consumption of unhealth items, and fewer fruits and
vegetables, but as a result of the UFB program breakfast skipping was reduced among children
from more deprived schools and students from deprived households.®® Crepinsek et al. found no
significant difference in breakfast consumption between intervention and comparison students
(four percent skipped) in a study in the US.”* In addition, students eating two breakfasts had
higher daily energy intakes than students eating one. However, intervention students were
significantly more likely to eat a substantive breakfast than students at comparison schools and
calcium, magnesium, and phosphorus intakes at breakfast were higher among intervention
students. Cholesterol intake was lower for intervention students at breakfast and over a 24-hour
period. Before a UFB intervention in Norway, 54% of intervention students and 43% of
comparison students had breakfast each day.”® During the UFB intervention, most intervention

students had breakfast, but after the intervention students went back to their pre-intervention
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habits. However, intervention males increased their healthy eating index significantly during the
intervention. In another study, intervention students receiving free breakfast in schools in
Jamaica consumed fewer calories at lunchtime, but had an overall net increase in calories
consumed over the day.®® In the case of this study, some of the Jamaican students were
undernourished, so the increase in calories represented an improvement in nutrient intake.

A natural experiment in three schools in Boston found that prior to the UFB program,
29% of students had two or more nutrient intakes <50% of the recommended dietary allowance
(RDA).”® In addition, students who rarely ate school breakfast were more likely to be
nutritionally at risk than students who ate school breakfast sometimes or often. After the
implementation of the UFB program, 19% of students improved their nutrition, 64% did not
change, and 18% got worse. Among five intervention schools in a natural experiment in Ontario
Canada, only one school had a significant decrease in breakfast skipping relative to the
comparison schools.” This school had started a new UFB program, and the prevalence of
students skipping breakfast at least once per week decrease by approximately 15% after program
implementation. A study of a UFB intervention in Los Angeles was not able to demonstrate that
the breakfast program provided improved daily nutrient intake.®

A cross-sectional study in Philadelphia found that after UFB implementation,
approximately 50% of students ate one breakfast, 40% consumed multiple breakfasts, and 12%
skipped breakfast the morning of the survey.”” Additionally, sixth graders had lower odds of
eating breakfast than fourth and fifth graders. Obese students consumed fewer breakfasts than
healthy weight students and were more likely to report not eating breakfast than overweight and

health weight students.
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There were three cross-sectional studies of BIC that had nutrient or dietary intake as an
outcome. Van Wye et al. found that students in BIC classrooms in New York City were less
likely to skip breakfast than comparison classes (8.7% vs 15.0%, P< .001).°® However,
approximately 45% of BIC students consumed breakfast in the classroom and at least one other
location. Students in BIC classrooms also consumed an estimated average of 95 calories more
than student in comparison classrooms and students actually consuming BIC consumed 151
more calories than students eating in other locations. Similarly, based observations, Baxter et al.
estimated that fourth grade students in a district in South Carolina consumed significantly more
calories in BIC (276 calories) than in the cafeteria (250 calories; p = 0.017). Conversely, a cross-
sectional study conducted in San Diego schools found no significant differences in mean daily
calorie intake between BIC students and students at schools with a traditional breakfast
program.%® In addition, BIC students had higher diet quality, as quantified using the Healthy
Eating Index-2010. BIC students also consumed more total fruit, whole fruit and fewer empty

calories than other students.

Weight Status

Only six studies included student weight status or BMI as an outcome. Of these six
studies, one found positive results, one found mixed results, one found negative results, and three
found non-significant or neutral results. Two of the studies focused on BIC and the rest focused
on UFB.

Three randomized control studies of UFB interventions included weight or BMI as an
outcome. Heights and weights increased more among intervention than comparison students in a

UFB study in Jamaica.®® As previously mentioned, some of the Jamaican students were
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undernourished, so increases for these students indicated an improvement in nutrient intake and
weight status. Prior to a UFB intervention among Norwegian secondary students, there were no
significant differences in weight and BMI.7® After the four-month intervention, weight and BMI
increased significantly in males and females in the comparison class. There was also a
significant increase in weight among intervention males, but not among intervention females.
There was not significant change in BMI in the intervention group. There were no significant
differences in BMI or the percentage of students who were overweight in intervention and
comparison schools in a national study of a UFB intervention.”* Lastly, a quasi-experimental
study of UFB in Los Angeles found no significant change in heights and weights among
intervention students after five months of the intervention.®

A natural experiment focused on BIC in New York City schools found no evidence that
offering BIC resulted in an increase in BMI or the prevalence of obesity.88 Conversely, a cross-
sectional study in a school district in South Carolina found that the average BMI was larger for
fourth grade students at BIC schools (21.9) than student at schools with breakfast in the cafeteria

(20.5).38

IV.D. Discussion

IV.D.i. Summary of Findings

Among the studies included in this review, UFB programs have been the most widely
studied. The UFB programs in these studies have been implemented with students in countries
around the world and have ranged from small cluster randomized control studies to large cross-
sectional studies. Overall, when school breakfast participation was included as an outcome,

results indicate that there may be an increase in participation following the implementation of the
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UFB program. However, questions remain about whether UFB programs and other alternative
breakfast service models are increasing participation among students who previously skipped
breakfast or if students are just shifting from eating breakfast at home to eating breakfast at
school after implementation of new service programs.

There have been fewer studies of UFB programs with attendance, academic achievement,
nutrient intake and student weight status or BMI as outcomes. Studies that have included these
outcomes have had mixed findings, and thus it is premature to conclude what the effects of UFB
programs may be on these outcomes.

Studies of BIC are more limited than studies of UFB, but similar to UFB studies, BIC
studies that have included breakfast participation as an outcome have found positive associations
between the implementation of BIC and participation in school breakfast programs. The were no
randomized control studies of BIC programs included in this review, so a causal relationship
between BIC and participation cannot be established. The relationship between BIC and the
other outcomes of interest in this review also cannot be established due to the lack of strong
study designs (mostly observational studies have been conducted to date) and mixed findings.
Studies of BIC that examine dietary intake have raised questions about whether BIC and possibly
other alternative breakfast service models may lead children to consume more than one
breakfast, which could lead to increase calorie consumption and weight gain. More studies with
stronger study designs are needed to answer these questions.

As far as we are aware, with the exception of a few small pilot studies, results of grab and
go breakfast and second chance breakfast programs have not been published in the scientific
literature. The studies that have been published included breakfast program participation as an

outcome and some explored student and school staff perceptions of the program. However, they
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did not include the other outcomes relevant to this study. The positive associations between
these programs and breakfast program participation are promising, but additional studies are

needed.

IV.D.ii. Methodologic Considerations and Strength of Evidence

Overall, studies of alternative breakfast service models published in the scientific
literature are limited, which makes drawing conclusions about relationships between these
models and outcomes challenging. In addition, the number of experimental studies where either
student or schools were randomized to alternative breakfast service model interventions are also
extremely limited making causal relationships impossible to establish. As mentioned previously,
several of the natural experiments included in this review made use of difference-in-difference
regression models for their statistical analyses. Given the challenges involved in conducting
large randomized studies in school environments, statistical methods like difference-in-
difference should be used more in future studies to try and simulate experimental research
studies and draw casual inferences.

Another consideration when assessing the strength of the evidence is the generalizability
of the studies included in this review. With the exception of one cluster randomized study, all
the randomized studies were conducted outside of the United States. The extent to which these
randomized studies are applicable to students in other countries is not known. In addition, while
the studies that were conducted in the United States did occur in a wide range of locations, it is
possible that alternative service models have differential effects among students from different
socioeconomic backgrounds and who attend schools in various locations. Student age may also

be a key factor in the effectiveness of alternative breakfast service models. Most of the studies
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included in this review were conducted in elementary or primary schools and the extent to which
the findings hold for older students is not known.

There is also the possibility of publication bias. Researchers who have found negative or
null results in studies of alternative school breakfast models may not have attempted to published

results or they may not have had studies accepted for publication in the peer-reviewed literature.

IV.D.iii. Research Recommendations

This review points to several areas for future research. In order to determine the
relationships between alternative breakfast service models and the outcomes of interest for this
review, more studies with stronger studies designs need to be conducted. These studies, when
possible, should include randomization of students or schools to alternative breakfast service
model interventions. However, there is also a need to rigorously evaluate the alternative
breakfast service models that are being implemented as a result of policy and practice changes
across the country. Using statistical methods that attempt to reduce confounding and mimic
conditions in randomized studies may help provided stronger evidence.

Future studies should also examine the longer-term effects of alternative breakfast service
models on outcomes. In some cases, follow-up times for studies included in this review were
limited to the school year immediately after implementation of the program and only a few
studies examined longer-term trends. More studies in middle and high schools are also needed,
as well as studies with students from a variety of backgrounds.

In addition, studies in this review primarily examined test scores as measures of academic
achievement, but a few studies examined changes in grades or time spent doing homework. It

may be beneficial for future studies to measure academic achievement in more than one way or if
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possible use a common measure that can serve as the most appropriate measure of academic

achievement across studies.

IV.D.iv. Limitations

In order to ensure the scientific rigor of the studies included in this review, only peer-
reviewed journal articles met the inclusion criteria. However, there are a number of government,
school and non-profit organization reports and non-refereed articles that may include information
relevant to alternative breakfast and to the outcomes of interest for this review. As a result, this
review may not capture all of the alternative breakfast programs that have been evaluated but not
published in the peer-reviewed literature. Nevertheless, in many cases, both reports and peer-
reviewed articles do exist for the same studies and thus some of those studies were included in
this review.

A few studies of alternative breakfast service models also included child or student
behavior as an outcome. Given the complexities of measuring behavior and the lack of
standardization across behavioral measures,®® we did not include behavior in this study.
Qualitative studies and qualitative components of the studies included in this review were also
not included. Qualitative studies can provide valuable information about implementation of
alternative service breakfast models and discuss ways in which barriers to breakfast participation

may be overcome. However, these studies were beyond the scope of this review.

IV.D.v. Conclusion
Overall the results of this study indicate that some alternative breakfast service models

may result in an increase in participation in school breakfast programs. However, the extent to
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which the increase in participation in the breakfast program leads to improvements in attendance,
academic achievement, nutrient intake/diet quality, and weight status is not clear. Since there is
some evidence that alternative breakfast service models may have a positive impact on these

outcomes, further studies are warranted.
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CHAPTER V: SCHOOL BREAKFAST PROMOTION INITIATIVES AND TRENDS IN
SCHOOL BREAKFAST PARTICIPATION: A STATE-WIDE ANALYSIS

V.A. Introduction

Eating breakfast has been associated with improved weight status, nutrient intake, and
academic achievement among children.}® The National School Breakfast Program (SBP) was
created by the United States Congress to help ensure that school-aged children, and low-income
children in particular, have access to a healthy meal to start the day.'® Despite high levels of
availability of the SBP in schools across the country (approximately 92% of schools that serve
lunch also serve breakfast)® and high levels of eligibility for free and reduced price breakfast,
participation in the SBP is much lower than participation in the school lunch program (SLP). At
the national level, 52 low-income children participated in school breakfast for every 100 that
participated in school lunch.3® Overall, students eligible for free breakfast have participation

rates of just 40%, compared to participation rates of 28% for all students.®®

Realizing the impact that breakfast may have on improving nutrition and academic
performance, policy makers and practitioners have implemented a variety of changes in policies
and practices designed to improve breakfast participation. Some of these changes focus on
alternative breakfast service models, such as universal free school breakfast, breakfast in the
classroom, second chance breakfast, and grab and go breakfast.! At the national level, the

Healthy Hunger-Free Kids Act of 2010, which sets policy and authorizes funding for the school

! Grab and go breakfast programs allow students to pick up a bagged or boxed breakfast when they enter the school
rather than having to go to the cafeteria to eat breakfast.
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meals programs, contains a provision -- the Community Eligibility Provision (CEP) -- designed
to expand enrollment in the school breakfast and lunch programs by allowing high poverty
schools (schools with >40 percent students who directly certify for FRP meals) to provide free
lunch and breakfast to all students (i.e., “universal free breakfasts).*® Implementing such a
universal breakfast strategy and other alternative breakfast service models may make
participation in the SBP more convenient and help to reduce the stigma associated with breakfast

participation.>*

While there have been a number of studies of the SBP conducted to date, most have not
focused on the impact of alternative breakfast service models that are currently being
implemented in schools across the country. There have been a few studies that have used
longitudinal data to determine the effect of the implementation of an alternative breakfast
program on SBP participation.’® %2 %97 These studies have found policies promoting alternative
breakfast service models are associated with an increase in breakfast participation. However, the
majority of these studies have focused on primary schools in a single school district or a few
primary schools in a small number of school districts. There is a need to examine the impact of
alternative breakfast policies on breakfast participation in middle and high schools and across a

larger number of school districts.

The purpose of this study is to determine whether changes in statewide policies and
practices promoting alternative breakfast and SBP participation are associated with an
improvement in school breakfast participation. In North Carolina, a series of policy and practice
changes designed to improve breakfast participation, in part via alternative service models, were
implemented between the 2011-12 and 2014-15 school years. Beginning in August 2011, the

North Carolina State Board of Education passed a Resolution to Promote School Breakfast
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encouraging schools to “consider providing breakfast in the classroom during appropriate
instructional and educational activities as one of the multiple options for removing barriers.”3

In October 2011, the NC Department of Public Instruction (DPI) introduced the Breakfast is
Brain Fuel Toolkit, which included guidance for Breakfast in the Classroom and other alternative
service models.> In 2013, No Kid Hungry North Carolina, a public-private partnership working
to end childhood hunger, initiated a Breakfast Challenge to incentivize schools to increase
breakfast participation. Over 800 schools pledged to participation in the 2013 Challenge. The
Challenge was offered again in 2014 and almost 1500 schools pledged to participate. Finally,
starting in 2014, nearly 600 schools in North Carolina elected to adopt the Community Eligibility
Provision (CEP) from the Healthy Hunger-Free Kids Act of 2010 as mentioned above.

Using district-level and school-level longitudinal data on breakfast participation rates and student
demographics for schools across the state of North Carolina, this study examines whether

statewide policy and practice changes are associated with changes in participation in the school

breakfast program.

V.B. Methods

This longitudinal study examines both district-level participation in the National School
Breakfast Program (SBP) among school districts in North Carolina for eight school years—the
2007-08 school year to the 2014-15 school year—and school-level participation in the SBP from
three school years—2012-13 to 2014-15. On the district-level, three combined policy and
practice changes (i.e., “policy interventions”) were examined. Figure 8 provides a timeline of
the policy and practice changes and data availability. The Resolution to Promote School

Breakfast and the Breakfast is Brain Fuel Toolkit served as the first policy intervention (PI1).
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Since the resolution was passed within months of the release of toolkit during the 2011-12 school
year, the possible impact of these policies/practice changes on participation at the district level is
not distinguishable and thus they are considered a combined intervention. The second policy
intervention (P12) was the 2013 Breakfast Challenge occurring during the 2013-14 school-year,
and the third policy intervention (PI3) was the 2014 Breakfast Challenge and CEP, both
occurring during the 2014-15 school-year and also considered a combined intervention. Due to
the lack of availability of school-level data prior to the 2012-13 school year, only the 2013 and
2014 Breakfast Challenges and CEP were examined on the school level, but all policies were
examined on the district level. Due to the fact that this study does not use any student-level data
it was deemed exempt by the University of North Carolina at Chapel Hill Institutional Review

Board.

2007-08 » 2008-09 » 2009-10 » 2010-11 » 2011-12 * 2012-13 . 2013-14 » 2014-15

Breakfast is Brain Breakfast Breakfast

Fuel Toolkit & Challenge 2013 Challenge 2014 &
Statewide (PI12) Community
Resolution (PI1) Eligibility
Provision (PI3)

| School-Level Data Available (Per school year) ‘

| District-Level Data Available (Per school year) ]

Figure 8. Timeline of the North Carolina SBP policy and practice changes and district- and
school-level data availability.

V.B.i. Setting

The state of North Carolina has over 1.4 million students enrolled in over 2,400 public
schools in 115 school districts or local educational agencies (LEAs).%® The majority of the
school districts are organized at the county-level, but 15 school districts are municipal school

districts. All 115 school districts were included in the district-level analyses. Charter and
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private schools that operate independently from the school districts in North Carolina were not

included in the district-level analyses.

For the school-level analyses, public schools of all grade levels in all school districts
across the state and charter schools of all grade levels were included. Schools were excluded
from the school-level analyses if they were residential schools, part of the Bureau of Indian
Education, alternative schools, schools that serve only students with special needs, Pre-K or
Head Start only schools, military schools, hospital schools, and schools that did not have
breakfast as part of the National School Meal Program for at least one year during the study
period. Schools that had missing data for one or more of the independent variables and/or were
missing data needed to calculate the outcome variable for at least one year were also removed

from the dataset.

V.B.ii. Variables and Data Sources

Outcome Variables

Breakfast participation rates were calculated for each school year/measurement occasion
by dividing the total number of school breakfasts served during that school year by the product
of the average daily membership (ADM) and the number of days that year that breakfasts were
served. ADM for each year is calculated by adding the number of days of membership (or
number of days enrolled in a district or school) for all students in each district or school and
dividing by the number of days in the school year.*® The exact number of days that breakfast
was served in each district was not available, so 180 days was used for the district-level analyses,
as it was the minimum number of instruction days that schools were required to have in North

Carolina. Time-varying breakfast participation rates were calculated at the district level and at
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the school level. Data needed to calculate the breakfast participation rate for both districts and
schools were provided by the North Carolina Department of Public Instruction (NC DPI) School

Nutrition Services Division.

Covariates for District-Level Analyses

All covariates for the analyses were chosen a priori, and for the district-level analyses
included urbanicity, percent of students of color, and percent of students eligible for free or
reduced price (FRP) meals through the National School Lunch and School Breakfast Programs.
Data needed to calculate district urbanicity were available on the National Center for Education
Statistics (NCES) website and the United States Department of Agriculture (USDA) website.
Schools were coded as town/rural, suburban/town, suburban, or urban based on a classification
scheme similar to those used in previous studies.’®® 191 This scheme combines the urban-centric
locale codes from NCES!® with the county-level Rural-Urban Continuum Codes (RUCC) from

the USDA.%°

The percent of students of color in each district for each year was calculated by dividing
the number of students enrolled in a district who were not classified as “white” by the total
number of students enrolled in the district. Enrollment numbers for districts by race/ethnicity
were available on the NC DPI website.>” The percent of students of color for school years 2010-
11 to 2014-15 was then used to create two variables: average percent students of color and
change in percent students of color. For each district, average percent students of color was the
mean of the percent of students of color between 2010-11 and 2014-15. To enable interpretation
of the intercept and main effects, average percent students of color was centered by subtracting
the mean. Change in percent students of color for each district was calculated by subtracting the

percent of students of color for 2010-11 from the percent of students of color for 2014-15. The
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five school years used for these variables are the years during which the policy interventions

occurred.

The percent of students eligible for FRP meals was calculated by dividing the number of
FRP-eligible students in each district by the average daily membership for each district.
Enrollment numbers by FRP eligibility were available on the NC DPI website.®® Similar to
percent students of color, the percent of FRP-eligible students for school years 2010-11 to 2014-
15 were used to create the average percent FRP-eligible students and the change in percent FRP-

eligible students. Average percent FRP was centered by subtracting the mean.

Covariates for School-Level Analyses

The three policy/practice intervention predictor variables included in the school-level
analyses were school participation in: 1) the 2013 Breakfast Challenge (BC13) (yes/no), 2) the
2014 Breakfast Challenge (BC14) (yes/no), and 3) the Community Eligibility Provision (CEP)
for the 2014-2015 school year (yes/no). District-level variables were also created for BC13,
BC14 and CEP using school-level data. The percent of schools in a district that participated in
BC13 was calculated by dividing the number BC13 schools in a district by the total number of
schools in that district. The percent of schools in a district that participated in BC14 and CEP
were also calculated this way. The mean percentages across districts were calculated for these
variables and each variable was centered by subtracting its mean. No Kid Hungry North
Carolina provided the names of the schools and school districts that participated in the 2013 and
2014 North Carolina Breakfast Challenges. A list of schools that participated in CEP was
publicly available on the NC DPI website.>® A list of schools that were eligible to participate in
CEP during the 2014-15 school year was publicly available on The Center on Budget and Policy

Priorities website.5!
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Other covariates included in the school-level analyses were school grade-level, charter
school status, urbanicity, percent of students of color, and percent of students eligible for FRP
meals. School grade-level information was gathered from the NCES website.>® Schools were
coded as elementary, middle, high, or other school. “Other schools” had grade level
configurations that did not fall within in NCES grade spans for elementary, middle or high
schools (i.e., K-12, 6-12, or single grade schools). Charter school status was also available on
the NCES website and coded as a 1 for charter and 0 for non-charter. Data needed to calculate
school urbanicity were available on the NCES website and the USDA website. Schools were
coded as town/rural, suburban, or urban based on a classification scheme that combines the
urban-centric locale codes from NCES!® with the Rural-Urban Commuting Area (RUCA) codes
from the USDA.>® 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. 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. Enrollment numbers by race/ethnicity and FRP eligibility were available on the NC DPI
website.%® 57 In addition, district-level variables were calculated from school-level percent
students of color and percent FRP by averaging the percentages across schools in each district.
All continuous variables were centered at their respective means. Due to missing and
unavailable data for some school years, the data for the 2013-2014 school year were used for all

control variables.
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V.B.iii. Statistical Methods

For both the district- and school-level analyses, descriptive information was generated for
variables of interest and general linear mixed models were estimated using the maximum
likelihood method. For the district-level baseline unconditional model, level-1measurement
occasions were nested within level-2 districts and a piecewise/spline model was estimated with
four pieces/slopes. For this model, the intercept was at time 0 (the 2007-08 school year) and
there were breakpoints after each policy intervention—at time=3 (2011/2012), time=6 (2013/14)
and time=7 (2014/15). The piecewise model with four random linear slopes allowed for
comparison of slopes before and after the implementation of each of the three policy
interventions. Conditional models including covariates were then examined using the piecewise

unconditional model as a baseline.

For the school-level analyses, level-1 measurement occasions were nested within level-2
schools within level-3 districts. A piecewise unconditional model with two fixed linear slopes
was used to allow for comparison of slopes before and after the implementation of the policy and
practice changes. Conditional models including covariates were then examined using the
piecewise model as a baseline. The models were estimated with and without charter schools
included. Some parameter estimates were slightly different between the models, but these
differences did not change the results in any meaningful way, so charter schools were left in the
final model. In addition, conditional growth models were also estimated that included only
schools that participated in CEP and schools that were eligible for CEP for the 2014-2015 school
year. Models were also estimated that included only schools that had participated in the 2013
Breakfast Challenge, 2014 Breakfast Challenge and CEP and school that did not participate in

any of these initiatives.
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Likelihood ratio tests, Bayesian Information Criterion (BIC), and Akiake Information
Criterion (AIC) were used to select the best model for the analyses. The proportion of explained
total outcome variance (total R?) was also calculated by correlating the outcome predicted based
on the fixed effects included in each of the models with the actual outcome and squaring the
result. For each outcome variable, residual normality, linearity, homogeneity of variance, and
influential outliers were assessed and no gross violations were observed. All analyses were

conducted using SAS version 9.4 (SAS Institutes, Cary, NC).

V.C. Results

For the district-level analyses, there were 920 occasions of data (115 districts x eight
years). For the school-level analyses, 2309 schools were nested within 146 districts across three
school years, where each charter school (n=31) was considered to be in its own district. There

were a total of 6904 occasions of data—2309 schools (2278 public, 31 charter) in 146 districts.

V.C.i. Descriptive Statistics

District-Level

Table 7 contains the district means and average change for percent of students of color
and percent of students eligible for free or reduced priced meals during the years in which the
policy and practice changes were occurring (2010-11 to 2014-15) and the percent of districts

classified as Town/Rural, Suburban/Town, Suburban, and Urban.
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Table 7. District-level means and average change for percent of students of color and percent of
students eligible for FRP from 2010-11 to 2014-15 and urban/rural classification.

North Carolina School Districts n=115
Mean percent of students of color (SD, Range) 43.3% (22.1, 5.5-96.8%)
Average change in percent of students of color (SD, Range) 2.2% (2.1, -5.1-7.0%)
Mean percent of students eligible for FRP (SD, Range) 63.3% (14.0, 26.6-93.3%)
Average change in percent FRP students (SD, Range) 3.68% (4.1, -6.9-21.0%)
Percent Town/Rural Districts 33.9%
Percent Suburban/Town 18.3%
Percent Suburban Districts 37.4%
Percent Urban Districts 10.4%

School Level

Demographic characteristics of schools that elected to join the 2013 or 2014 Breakfast
Challenges or CEP were different in the year prior to the implementation of those initiatives than
demographic characteristics of schools that did not join those initiatives. Demographic
information for all schools included in the study and for schools participating in the 2013 and
2014 Breakfast Challenges and 2014-15 CEP are included in Table 8. During the 2013-14
school year, 878 (38.3%) schools included in the study participated in the 2013 Breakfast
Challenge. During the 2014-15 school year, 1498 (64.9%) schools included in the study
participated in the 2014 Breakfast Challenge. Overall, 1562 schools participated in the 2013
and/or 2014 Breakfast Challenges, of which 814 schools joined the Challenges both years. For
the 2014-2015 school year, there were a total of 1,145 schools in the study that met the eligibility
criteria for CEP. Of those eligible schools, 597 (52%) schools elected to adopt CEP. Of the 597

CEP schools, 545 (91.9%) had also joined the 2014 Breakfast Challenge.
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Table 8. Demographic information for all study schools and for schools participating in the 2013
and 2014 Breakfast Challenges and 2014-15 Community Eligibility Provision.

2013 Breakfast Challenge? 2014 Breakfast Challenge® Community Eligibility Provision®
All'Study  Pparticipants  Non- Participants  Non- Participants  Eligible Non-
Schools (n=878) Participants  (n=1498) Participants ~ (n=597) Non- eligible
(n=2309) (n=1415) (n=811) Participants  Non-
(n=548) Participants
(n=1164)

Mean Percent  31.9 (20.9) 34.4(204) 29.6(19.5) 34.8(21.6) 26.7(184) 481(20.7) 41.9(18.1) 18.9(11.9)
Breakfast
Participation
(SD)
Mean Percent 49.1 (27.3) 57.3(28.9) 429(24.6) 51.9(28.2) 43.8(24.7) 67.8(28.2) 545(25.0) 36.9(20.8)
Students of
Color (SD)
Mean Percent 62.8 (23.3) 67.4(22.7) 585(22.8) 66.1(22.7) 56.7(23.2) 84.7(141) 76.5(11.6) 45.1(16.2)
FRP-eligible
(SD)
Percent Urban 24.4 37.4 16.0 27.2 19.2 30.3 20.1 254
Schools
Percent 19.6 15.3 22.4 18.3 21.9 7.2 17.9 12.3
Suburban
Schools
Percent 56.0 47.4 61.6 54.5 58.8 62.5 62.0 62.3
Town/Rural
Schools
Percent 58.7 62.5 56.4 59.5 57.3 69.8 69.0 48.2
Elementary
Schools
Percent Middle  21.3 20.2 21.8 21.3 21.3 17.6 22.3 22.8
Schools
Percent High 18.5 15.6 20.4 18.3 18.9 11.2 7.3 27.5
Schools
Percent Other 15 1.7 1.3 1.0 25 13 15 15
Schools

@ Data for the 2013 Breakfast Challenge are for the year prior to implementation (2012-13).

b Data for the 2014 Breakfast Challenge and CEP are for the year prior to implementation (2013-14)

V.C.ii. District-Level Regression Models

Baseline Unconditional Model

Figure 9 displays the trajectory of breakfast participation from 2007-08 to 2014-15, as
estimated by the unconditional model. The estimated average participation rate at time 0 (school
year 2007-08) was 28.5% (SE=1.4, p<0.001) across all districts. The average initial rate of
change (slope 1) before the first policy intervention (P11) was significantly different than zero
and estimated to be 0.7% per year (SE=0.2, p<0.001). The slope after P11 (slope 2) was

estimated to be 1.9% (SE=0.3, p<0.001), which was significantly more positive than slope 1 by
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1.1% (SE=0.4, p=0.002). The slope after the second policy intervention (PI2), slope 3, was not
significantly different from zero (0.01% SE=0.4, p=0.9), indicating that on average there was not
an increase in participation across districts. There was a significant increase (2.1% SE=0.5,
p<0.001) in the rate of change in participation (slope 4) after policy intervention 3 (PI13). The

difference between slopes 3 and 4 was significant (2.1% SE=0.7, p=0.002).
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Figure 9. Average National School Breakfast Program participation rate among districts in North
Carolina between the 2007-08 and 2014-15 school years.

Note: Each arrow represents a policy intervention.

Final Conditional Model

The final conditional model includes the following district-level covariates: urbanicity
(rural/town, suburban/town, suburban, urban), mean percent students of color student (centered
at mean of 40%), percent change in students of color, mean percent of FRP-eligible students
(centered at mean of 60%), and percent change in FRP-eligible students. The model also
contained interaction terms for each of these covariates and the four slopes. Approximately 72%
of the total variance in district-level breakfast participation was explained by including the

covariates in the model.
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In the conditional final model the only significant effect of urbanicity was a less positive
participation rate at time 0 for districts in Suburban/Town areas relative to districts in
Rural/Town areas (-5.0% SE=2.4, p=0.04). There were no significant effects of percent of
students of color in the final model. Adding the continuous variable for average percent of FRP-
eligible students to the model resulted in a significant increase in participation of 0.9% (SE=0.09,
p<0.001) at time O for each 1% increase in students eligible for FRP. The effects of the average
percent FRP on the slopes, however, were all non-significant. Adding the continuous variable
for percent change in FRP-eligible students to the model did not result in a significant change in
the intercept. However, there was a significant increase in the rate of participation of 0.5%
(SE=0.1, p<0.001) in slope 3 for every 1% increase in FRP-eligible students. Figure 10 displays
the estimated trajectory of breakfast participation from 2007-08 to 2014-15 for school districts

with different levels of FRP-eligible students and urbanicity.
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Figure 10. Breakfast participation rates from school year 2007-08 to 2014-15 for North Carolina

school districts by percent of free and reduced price eligible students
Note: FRP=Low<50%, 50%>Medium<75%, or High>75% and urbanicity=rural/town, suburban, or urban.

V.C.iii. School-Level Regression Models

Baseline Unconditional Model

The overall estimated breakfast participation rate among schools in 2012-13, was
predicted to be 35.1%. Between the 2012-13 and 2013-14 school year the rate of change in
breakfast participation was significantly different than zero and estimated to be by 0.6%
(SE=0.2, p=0.004). The rate of change in breakfast participation was also significantly different
than zero between 2013-14 and 2014-15 and was estimated to be 2.2% (SE=0.2, p<.0001).
Figure 11 illustrates the estimated average percent breakfast participation among schools in

North Carolina from the 2012-13 school year to the 2014-15 school year.
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Figure 11. Average School Breakfast Program participation rates among schools in North
Carolina between the 2012-13 and 2014-15 school years.

Final Conditional Model

Approximately 67% of the total variance in breakfast participation was explained by
including the policy interventions and covariates in the model. Results from the final model are
summarized below, and Figure 12 contains estimated SBP participation rates for school years
2012-13 to 2014-15 for schools participating in the 2013 Breakfast Challenge, 2014 Breakfast
Challenge, CEP, all three or none of the policy/practice interventions by percent of students of
color (SC=Low<50% or High>50%) and FRP-eligible students (FRP=Low<50% or High>50%).

Breakfast Challenges: Schools that participated in the 2013 Breakfast Challenge had a
significantly greater increase in participation from 2012-13 to 2013-14 (5.0% SE=0.9, p<0.001),
but a significantly greater decrease in participation from 2013-14 to 2014-15 (-3.0% SE=0.9,
p<0.001). However, the decrease from 2013-14 to 2014-15 was significantly less negative by

0.03% for every 1% increase in the number of schools in a district participating in the BC13
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challenge. While there was a slight increase in participation from 2013-14 to 2014-15 for
schools that participated in the 2014 Challenge relative to those that did not, none of the effects
of the 2014 Breakfast Challenge were significant.

CEP: Schools that participated in CEP had significantly higher breakfast participation by
4.6% (SE=0.9, p<0.001) in 2012-13 and a significantly greater increase in participation by 5.7%
(SE=0.8, p<0.001) from 2013-14 to 2014-15. There was also an effect of having a higher
percent of CEP schools in a district—after controlling for school participation in CEP, there was
a significantly less positive school-level participation rate in 2012-13 of -0.1% (SE=0.03,
p=0.008) per 1% increase in number of CEP schools in a school district. For every 1% increase
in CEP schools in a district, there was also a significantly more positive increase in participation
of 0.05 (SE=0.01, p<0.001) from 2012-13 to 2013-14. When the model included only schools
participating in CEP (n=597) and schools that were eligible, but did not participate in CEP
(n=548), the increase in participation from 2013-14 to 2014-15 of CEP schools relative to CEP
eligible schools was significantly greater by 7.0% (SE=1.3, p<0.001).

Breakfast Challenges and CEP: A separate model was run to examine the joint effect of
participating in both of the Breakfast Challenges and CEP. Compared to schools that did not
participate in any of these initiatives (n=703), schools that participated in all three (n=312) had a
significantly greater increase in participation rate by 6.7% (SE=0.8, p<0.001) from 2012-13 to
2013-14 and by 6.8% (SE=0.8, p<0.001) from 2013-14 to 2014-15.

School Level and Charter Schools: Relative to elementary schools, middle schools had
significantly lower breakfast participation in 2012-13 (-9.0% SE=0.6, p<0.001), and a
significantly less positive change in participation rate from 2012-13 to 2013-14 (-1.4% SE=0.5,

p=0.004) and from 2013-14 to 2014-15 (-1.6 SE=0.5, p<0.001). Similarly, relative to elementary
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schools, high schools had significantly less positive breakfast participation in 2012-13 (-13.3%
SE=0.7, p<0.001) and significantly less positive change in participation rate from 2012-13 to
2013-14 (-2.1% SE=0.6, p<0.001) and from 2013-14 to 2014-15 (-1.3 SE=0.6, p=0.02). Other
schools also had significantly lower breakfast participation in 2012-13 (-5.9% SE=2.0, p=0.004)
than elementary schools. Charter schools had a significantly greater increase in participation
from 2013-14 to 2014-15 (4.2% SE=1.7, p=0.01) than non-charter schools.

Other Covariates: In the final model there were no significant effects of urbanicity.
There were two significant effects of the percent of students of color in a school. In 2012-13, a
school with a higher percentage of students of color had a higher participation rate of 0.1% for
every 1% increase in students of color (SE=0.02, p=0.001). However, after controlling for
school-level percent students of color, a school’s participation rate was significantly less positive
by -0.2% in 2012-13 for every 1% increase (SE=0.047, p=0.001) in the percent of students of
color in its district overall. There were also two significant effects of percent FRP-eligible
students in the final model. For every 1% increase in FRP-eligible students there was a 0.4%
increase in participation in 2012-13 (SE=0.02, p<0.001). After controlling for school-level
percent FRP-eligible, this effect was significantly more positive if a school was in a district with
a higher percent FRP—0.4% increase for every 1% increase in district FRP eligibility (SE=0.1,

p<0.001).
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Figure 12. Estimated breakfast participation rates for North Carolina schools participating in the
2013 Breakfast Challenge, 2014 Breakfast Challenge, Community Eligibility Provision, all three

or none of the interventions by percent of students of color and FRP-eligible students.
Note: Percent students of color (SC=Low<50% or High>50%) and percent free and reduced price eligible students
(FRP=Low<50% or High>50%).
BC13= Breakfast Challenge 2013, BC14=Breakfast Challenge 2014, CEP=Community Eligibility Provision.
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V.D. Discussion

This longitudinal study examined changes in district- and school-level participation in the
SBP in North Carolina and whether statewide policies and practice changes promoting
alternative breakfast and SBP participation are associated with changes in school breakfast
participation. On average, on the district level, there was a significant increase in the rate of
change in breakfast participation of 1.1% after the Resolution to Promote School Breakfast was
passed and the Breakfast is Brain Fuel Toolkit was released (policy intervention 1) relative to the
breakfast participation rate before the resolution and toolkit (school years 2007-08 to 2010-11).
In 2011-12, there were more than 1.4 million public school students in North Carolina,' so a
1.1% increase in the rate of change in breakfast participation would be roughly equivalent to
16,243 more students participating in school breakfast per year (rate of increase prior to P11 was
10,383 students per year and rate of increase after PI11 was 26,626 students per year). Data on
individual schools and their use of the toolkit or uptake of the resolution were not available, so it
is not clear which specific initiative (or the combination of the two) was associated with the
uptick in participation rates that was observed between the 2010-2011 and 2011-2012 school
years.

On average, the breakfast participation rate at the district level did not increase after the
2013 Breakfast Challenge. The percent of students in the district eligible for FRP meals,
however, was associated with a greater increase in the rate of participation after the 2013
Challenge. Schools that participated in the 2013 Challenge had a higher percent FRP-eligible
students than non-participating schools prior to the implementation of the Challenge, and the
school-level analyses indicated that schools that participated in the 2013 Challenge did have a

significantly greater increase in participation rate of 5.0% between the 2012-2013 and 2013-14
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school years relative to schools that did not participate. It is possible that not enough schools
participated in the 2013 Challenge to see a corresponding change in participation rates on the
district level or that decreasing rates of participation among non-participating schools may have
masked the effect of the 2013 Challenge on the district level.

The stagnant and in some cases decreasing participation rates that were observed on the
district level between the 2012-13 and 2013-14 school-years may also have been affected by new
stricter dietary standards for the SBP that were implemented nationwide during the 2013-2014
school year as required by the Healthy Hunger-Free Kids Act of 2010.1%4% These new standards
may have made school breakfasts healthier but perhaps less attractive to students, and could have
caused a decrease in participation. The extent to which these new requirements may have
affected participation, however, is not clear. Groups like the School Nutrition Association and
School Superintendents Association have reported that the new requirements have resulted in
increased costs for school nutrition programs and decreases in participation among students. %4
However, a study conducted in Washington State showed that participation in the lunch program
remained relatively the same before and after the new requirements'® and a study by the
Government Accountability Office showed that on the national-level breakfast participation
increased between the 2010-11 and 2013-14 school years.%

On the district level, there was a significant increase in the rate of participation after the
implementation of CEP and the 2014 Breakfast Challenge. On the school level, schools that
participated in CEP did have a significantly greater increase in participation than schools that did
not participate in CEP during the 2014-15 school year, but there was not a significant increase in
participation among schools that participated in the 2014 Breakfast Challenge relative to those

who did not participate in this Challenge. Since there was not a significant change in
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participation due to the 2014 Challenge on the school level, it is possible that the change
observed on the district level was driven primarily by CEP. In 2014, more districts pledged to
participate in the Challenge rather than individual schools and it is possible that the commitment
to increase breakfast participation did not filter down to the individual schools. Whereas in
2013, several individual schools joined the Challenge, and these schools could have been highly
motivated to increase participation and may have driven the increase in participation observed on
the school level after the 2013 Challenge.

Schools that participated in both the 2013 and 2014 Breakfast Challenges and CEP had a
greater increase in participation rates between the 2012-13 and 2014-15 school years than
schools that did not participate in any of these initiatives. It is possible that the joint effect of
participating in multiple initiatives may lead to an even greater increase in SBP participation than
participating in any single initiative. Schools that decide to participate in multiple initiatives
may also be different than schools that do not participate in any initiative in ways that may be
difficult to quantify or were beyond the scope of this study. For example, support of school staff
for breakfast, grants or other financial support to promote breakfast, or the availability of
equipment needed to conduct breakfast in the classroom may be different across these two
groups of schools. Future studies could examine these and other factors that facilitate breakfast
participation.

When comparing only CEP schools to schools that were eligible to participate in CEP but
did not, the increase in participation rates between the 2013-14 and 2014-15 school years was
even greater relative to comparing CEP schools to all non-participating schools. The 2014-15
school year was the first year that schools could adopt CEP, and schools or school districts that

decided to implement CEP could have been motivated earlier adopters for whom CEP made
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clear financial sense. On average, schools in the study that adopted CEP in the first year had
higher SBP participation rates and higher percentages of FRP-eligible students prior to the 2014-
15 school year, indicating that these were schools that could most likely maximize the federal
reimbursement under CEP. Additional research is needed to examine the number of schools that
have adopted CEP since the initial year and the longer-term impact of CEP on SBP participation
rates.

Most of the policy and practice changes implemented in North Carolina were associated
with an increase in school breakfast participation either at the school or district level. These
findings are similar to previous studies that examined associations between alternative breakfast
service model policies and participation. A study of the impact of the implementation of a
universal free school breakfast policy in New York City schools found that among 3™ to 8
graders there was a small increase in breakfast participation.” A study of the switch from a
universal free breakfast program to a standard eligibility-based program in elementary schools in
Guilford County School District in North Carolina found a reduction in breakfast participation.®®
A study of the implementation of a universally free breakfast 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.®?> Schanzenbach and Zaki analyzed data collected as part
of a 3-year pilot study of the effects of a universal free breakfast program conducted in
elementary schools in 6 school districts across the US to determine whether there was a
difference in the impact of universal free breakfast and breakfast in the classroom (BIC).5% ¥
They found that both policies increased participation in school breakfast, but BIC increased
participation more than universal free breakfast in the cafeteria. In addition, researchers found a

significant increase in breakfast participation, especially among low-income students, after
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implementing a six-week pilot study of a grab and go and BIC program among 6" grade
students.%® All of these other examples, however, are studies of specific initiatives, such as
universal free breakfast or breakfast in the classroom. This study has shown that broader
resolutions, toolkits, challenges, and policies encouraging a range of different policy

interventions may also result in higher school breakfast participation rates.

V.D.i. Limitations

While findings from this study were comparable to other similar studies, the
observational study design does not allow us to determine whether the policy interventions
actually caused the observed increases in participation. It is possible that other factors and
events not included in this study could have influenced or caused changes in participation rates
in North Carolina. Future research could include comparisons of trends in breakfast participation
rates in North Carolina to trends in neighboring states. Another limitation of the study is that it
was not possible to examine the individual effects of some of the policy interventions. Data are
also not available on the efforts that schools that participated in the 2013 and/or 2014 Breakfast
Challenges took to try to increase breakfast participation. Although, anecdotally, some of the
schools and school districts that participated in one or both of the Challenges did report to NKH
NC that they had adopted alternative breakfast service models (H. Roberts, personal
communication, May 3, 2016). A survey for tracking the implementation of alternative breakfast
service models in schools in North Carolina was not implemented on the state-level until recently
and may provide an opportunity for future research. Additional research is also needed to assess
the longer-term impact of these policies (beyond the 2014-2015 school year) on participation and
other relevant outcomes like academic achievement, behavior, attendance and student BMI, and

to determine whether there are any unintended consequences.
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V.D.ii. Conclusion

The implementation of new SBP policies and practices provides a unique opportunity to
address some of the gaps in knowledge about alternative school breakfast service models and
helps build the evidence base to better inform future policy approaches. Broad-based programs,
national- and state-level initiatives, and combinations of formal state resolutions with
public/private partnerships may be effective ways to increase participation in the SBP. Although
the focus of this study was schools in North Carolina, the results of the study may be applicable
to schools around the country. North Carolina has over 2,400 public schools, which include
some of the largest urban school districts in the country (including the 15th and 16th largest) and
many rural districts.® Therefore, results from this study have the potential to inform and
influence policy and practices at the national level and in a range of different state and local

contexts.
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CHAPTER VI: ASSOCIATIONS BETWEEN A UNIVERSAL FREE BREAKFAST POLICY
AND SCHOOL BREAKFAST PROGRAM PARTICIPATION, ATTENDANCE, ACADEMIC
ACHIEVEMENT, AND WEIGHT STATUS: A DISTRICT-WIDE ANALYSIS

VI.A. Introduction

Over the last several decades breakfast consumption among children and adolescents has
decreased markedly.” 8 Participation in the National School Breakfast Program (SBP) is also
much lower than participation in the school lunch program.®® 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.t
The SBP, which was initiated as a pilot program in 1966 and then became a permanent
entitlement program in 1975, was created to ensure that school-aged children have access to a
meal to start the school day.® Across the country, the SBP is available in approximately 92% of

schools that serve lunch.*

There are many factors that may influence participation in the SBP. Quality, variety,
taste and appearance of the food have all been cited by students as key factors in their decision to
participate in school meals.®®*° The price of meals may also be a deterrent for some students.*!-
43 Barnes estimated that for every 1 percent increase in meal price for school breakfast there is a
1.5 percent decrease in participation among students paying full price.** School schedules and
the time and convenience of accessing school meals may also be a factor in students’ decision to
participate.*>: 4 Several studies have also found that participation is associated with certain

demographic characteristics—African American students, males, younger students, and students
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living in rural areas are more likely to participate.3® 4> 4547 Stigma has also been identified as a
particularly important influence on participation rates and may explain some of the differences in
participation by race/ethnicity, gender and age.*® The stigma associated with school breakfast

consumption may stem from the perception that only “poor kids” eat school meals.*®

Alternative breakfast service models, like universal free breakfast, breakfast in the
classroom, grab and go, and second chance breakfast, have been proposed and implemented by
policymakers and practitioners in an effort to overcome barriers and increase participation in the
SBP. In particular, implementing a universal free breakfast policy, where all students in a school
receive free school breakfast, may help to reduce barriers around cost and the stigma associated
with breakfast participation.®* Studies of universal free breakfast programs and policies indicate
that there is an increase in SBP participation following their introduction.5? 7 92. 96,97, 107
However, the extent to which the increase in participation in the breakfast program leads to
improvements in academic and health-related indicators such as test scores, attendance, and
weight status is not clear. In addition, the majority of studies of universal free breakfast

programs have focused on primary schools and have not included middle and high schools.

The purpose of this observational study is to determine whether a district-wide universal
free school breakfast policy implemented in a large urban school district in the Southeast United
States (LUSD) is associated with changes in school-level breakfast participation, school
attendance, academic achievement, and student weight status. The LUSD universal free
breakfast (UFB) policy was implemented in all schools across the district during the 2013-14

school year.
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VI1.B. Methods

VI.B.i. Setting

As of the 2015-16 school year, LUSD 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) .1 Across the district there are
approximately 30,000 breakfasts and 94,000 lunches served daily.1®® Since the UFB policy is a
districtwide policy, students across all different school levels were included the analyses.
However, alternative schools, Pre-K only schools, and schools that serve only students with
special needs were excluded from the analyses given their specialized nature and unique student
population. Schools that did not have complete data for the 2012-13 and/or 2013-14 school

years were also excluded. As a result, a total of 150 schools were included in the analyses.

VI1.B.ii. Variables and Data Sources

Outcome Variables

The outcome variables for the analyses included school-level participation in the SBP,
change in attendance, change in test scores, 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 (ADM) and the number of
days that year that breakfasts were served. ADM is the number of school days that a child is
enrolled in a school during a certain timeframe (usually a school year) and the official ADM for
each school for each year was available on the NC Department of Public Instruction website.*®

Other data needed to calculate SBP participation was provided by LUSD.
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The school-level change in attendance before and after the UFB policy was calculated
using student-level attendance data provided by the UNC Charlotte Institute for Social Capital.*'°
Data for students in grades other than kindergarten through 12" grade were excluded. Days in
membership for each student was calculated using a combination of student entry dates and
withdrawal dates, as well as holidays and teacher work days from the official LUSD calendar for
each school year. The maximum days in membership for each school year was 180 and students
were excluded if they had less than or equal to 30 days in membership during a school year or
the number of absences for the year were equal to or exceeded the number of days in
membership. Total absences and days in membership were summed for students enrolled in
each school. School-level attendance for each year was calculated by dividing total number of
student absences by the total number of days in membership, subtracting the quotient from one
and multiplying the difference by 100. Change in attendance between the 2012-13 and 2013-14
school years was calculated by subtracting attendance for 2012-13 from attendance for 2013-14.

Change in unexcused absences and days tardy were also calculated using this method.

School-level change in test scores was calculated using data from the North Carolina
Public Schools website.!** During the 2012-13 and 2013-14 school years, end-of-grade
assessments were conducted in reading and mathematics in grades 3-8 and in science for grades
5 and 8. In addition, end-of-course assessments in English I, Biology and Math | were also
conducted in high schools and in some middle schools. School-level change in test scores for all
subjects combined (reading, math, and science) was calculated by subtracting the percent of
students in each school in 2012-13 who scored at or above grade-level (an achievement level of 3

or above) for all of the end-of-grade and end-of-course tests administered from the percent of
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students who scored at or above grade-level in 2013-14. Change in test scores for single subjects

(math and reading) were also calculated using this method.

School-level changes in the percent overweight and obese students were calculated using
student height and weight data provided by LUSD. Student height and weight data are collected
annually, and in some cases biannually, by LUSD physical education teachers and entered into
the WELNET® software program (Focused Fitness, Spokane, WA). 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.}'? Students were classified as underweight,
healthy weight, overweight or obese based on the CDC recommended BMI-for-age cutoffs.t®
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. If schools did not
have data or data for only a small percent of their total student population in either the 2012-13

or 2013-14 school years, those schools were excluded from the analysis.

Covariates

All covariates for the analyses were chosen a priori. For the school breakfast
participation analysis, variables for school-grade level, percent of students of color, and percent
of students eligible for free or reduced price (FRP) meals through the National School Lunch and
School Breakfast Programs were included in the model. School grade-level information was
gathered from the National Center for Education Statistics (NCES) website>® and enrollment
numbers by race and FRP eligibility were available on the NC DPI website.%® 57 Schools were
coded as elementary, middle, high, or other school. “Other schools” had grade level

configurations that did not fall within NCES grade spans for elementary, middle or high schools

86



(K-8, K-12, 6-12, and 9" 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. Percent of students of color was categorized into
three-levels: low is equal to less than 30%, medium is equal to or greater than 30% and less than
70%, and high is equal to 70% or greater. The percent of students of color for 2012-13 was
subtracted from the percent of students of color for 2013-14 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. Percent FRP was also categorized into three-levels with the same cutoffs as percent
students of color. Similarly, the percent of FRP students for 2012-13 was subtracted from the

percent of FRP students for 2013-14 to create a change in percent FRP value for each school.

For the change in attendance, test scores and percent overweight and obese students
analyses, school-grade level, 2012-13 breakfast participation rate, percent of students of color,
change in percent of students of color, percent FRP, and change percent of students eligible for
FRP were included in the models. In addition, change in breakfast participation between 2012-
13 and 2013-14 was also included in the models. Change in breakfast participation was
calculated by subtracting school-level breakfast participation for 2012-13 from breakfast

participation for 2013-14.

VI.B.iii. 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 2006-07 school
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year) and there was a breakpoint and a jump/shift in intercept when the policy was implemented
after time 6 (2012/13). The piecewise model with a random intercept, two random linear slopes,
and a random jump allowed for 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 Akiake 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, test scores, and percent
overweight and obese students. 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 (SAS Institutes, Cary, NC).

VI.C. Results

For the breakfast participation analysis, between 133 to 150 schools were included in the
dataset per year over 9 years for a total of 1,306 observations. Demographic data for the schools
during the school year before the policy (2012-13) and the year after the policy was implemented

(2013-14) are provided in Table 9.
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Table 9. Demographic information for all study schools, for schools with an increase in breakfast
participation, and for schools with no increase in breakfast participation.

All Study Schools Schools with increase in Schools with no increase in
(n=150) participation participation
(n=122) (n=28)
2012-13 2013-14 2012-13 2013-14 2012-13 2013-14
Mean Percent Breakfast 24.1(17.6) 28.9 (16.7) 20.9 (15.49) 27.6 (16.3) 38.1(19.8) 34.5(17.9)

Participation (SD)
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 52.7(135) 582(122) 51.4(139) 57.3(12.6) 58.0(10.3) 61.8(9.8)
Absences (SD)

Mean Percent Days Tardy (SD) 3.7 (1.6) 3.7(21) 3.7(1.6) 35(2.1) 4.1(1.8) 4.3 (2.0)
Mean Percent Grade Level 44.9 (19.9) 57.6 (18.7) 47.6 (19.9) 60.2 (18.4) 33.0 (15.2) 46.5 (15.6)
Proficient (GLP) All

EOG/EOC Subjects (SD)

Mean Percent GLP Math 45.9 (129, 56.3 (129, 48.8 (105, 59.0 (105, 33.3 (24, 44.6 (24,
EOG/EOC (n, SD) 20.5) 20.5) 20.4) 19.3) 15.8) 17.0)
Mean Percent GLP Reading 43.1 (129, 55.3 (129, 46.3 (105, 58.6 (105, 29.1 (24, 40.8 (24,
EOG/EOC (n, SD) 20.5) 19.5) 20.3) 19.0) 15.1) 14.6)
Mean Percent Overweight and 31.8 (86, 32.0 (86, 30.5 (68, 30.7 (68, 36.8 (18, 36.8 (18,
Obese Students (n, SD) 9.7) 9.4) 9.7) 9.4) 7.9) 8.1)

Mean Percent Students of 70.7 (26.3) 71.3(26.1) 67.4 (26.5) 68.1 (26.3) 85.1(20.1) 85.0 (20.8)
Color (SD)

Mean Percent FRP Eligible 59.8 (28.4) 60.3 (29.6) 54.4 (27.0) 55.5 (28.8) 83.4 (21.8) 81.1(23.5)
(SD)

Percent Elementary Schools 59.3 59.3 61.5 61.5 50.0 50.0
Percent Middle Schools 18.0 18.0 17.2 17.2 214 214
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

VI.C.i. School Breakfast Participation

Baseline Unconditional Model

Figure 13 displays the trajectory of breakfast participation from 2006-07 to 2014-15, as
estimated by this unconditional model. The intercept estimates an average participation rate of
22.6% (SE=1.4, p<0.001) among schools at time 0 (school year 2006-07). The average initial
rate of change (slope 1) before the policy was implemented was estimated to be 0.3% per year
(SE=0.1, p=0.005). The slope after the policy was implemented (slope 2) was estimated to be
0.2% (SE=0.4, p=0.6). There is a shift or jump in the intercept of 4.1% (SE=0.7, p<0.001) after

time 6.

89



N k
® — OO

20

10

Percent Breakfast Participation

2006-07 2007-08 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14 2014-15

Figure 13. Estimated average percent School Breakfast Program participation among schools in a
large urban school district in the Southeast US between 2006-07 and 2014-15

Note: The arrow represents the implementation of the 2013 Universal Free Breakfast Policy.

Final Conditional Model

The final conditional model includes the following school-level covariates: school grade-
level (elementary, middle, high, or other school), percent students of color student (Low<30%,
30%>Medium<70%, or High>70%), percent change in students of color, percent of FRP eligible
students (Low<30%, 30%>Medium<70%, or High>70%), 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 14 contains
estimated SBP participation rates for school years 2006-07 to 2014-15 by FRP eligibility, percent
students of color, percent change in students of color, and percent change in FRP eligible

students.

School Level: Relative to elementary schools, middle schools had significantly lower
breakfast participation in 2006-07 (-7.8% SE=1.9, p<0.001) and a significantly less positive
change in participation rate from 2012-13 to 2014-15 (-3.0 SE=1.1, p<0.01). Similarly, relative

to elementary schools, high schools had significantly less positive breakfast participation in
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2006-07 (-17.2% SE=2.2, p<0.001) and significantly less positive change in participation rate
from 2012-13 to 2014-15 (-3.1% SE=1.2, p=0.01). “Other” schools (schools with grade level
configurations that did not fall within NCES grade spans for elementary, middle or high schools)
had significantly higher breakfast participation in 2006-07 (10.3% SE=2.6, p<0.001) than
elementary schools and significantly less positive change in participation rate from 2012-13 to

2014-15 (-4.0% SE=1.5, p<0.001).

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 2006-07 (-7.0% SE=2.4, p<0.01). Relative to
schools with a high percentage of students of color (>70%), schools with a low percentage of
students of color (<30%) had a non-significantly lower breakfast participation in 2006-07 (-6.7%
SE=3.6, p=0.07). There were no significant effects of the change in percent of students of color

between 2012-13 and 2013-14.

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 2006-07 (-10.7%
SE=2.0, p<0.001) and a significantly greater increase or jump in participation after 2012-13
(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 2006-07 (-22.4% SE=3.2, p<0.001) and a significantly greater increase
or jump in participation after 2012-13 (9.0% SE=3.2, p<0.01). In addition, for every 1%
increase in FRP eligible students between the 2012-13 and 2013-14 there was a 0.5% increase in

the jJump (SE=0.01, p<0.001).
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Figure 14. Estimated breakfast participation rates for school years 2006-07 to 2014-15 by FRP
eligibility, percent of students of color, percent change in students of color, and percent change

in FRP eligible students.

Note: Low percent FRP eligibility =LFRP<30%, 30%=>medium percent FRP eligibility =MFRP<70%, high percent FRP
eligibility =HFRP>70%),

Low percent of students of color=LSC<30%, 30%=>medium percent of students of color=MSC<70%, or high percent of students
of color HSC>70%)

Percent change in students of color (SC decrease (SCD)=-2%, SC Increase (SC1)=2%),

Percent change in FRP eligible students (FRP decrease (FRPD)=-2%, FRP Increase (FRP1)=2%)
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VI1.C.ii. School Attendance

Overall there was an average observed increase in school-level attendance of 0.3%
between the 2012-13 and 2013-14 school years (n=150, SD=0.7). The observed mean increase
in attendance for schools that had an increase in SBP participation was 0.3% (n=122, SD=0.7)
and was 0.5% (n=28, SD=0.7) for schools that did not have an increase in 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% increase in breakfast participation between 2012-13 and 2013-14, the change in attendance

was expected to be non-significantly lower by 0.003% in (SE= 0.01, p=0.7).

Overall between the 2012-13 and 2013-14 school years, there was an observed increase
of 5.5% in the percent of absences that were unexcused absences (n=150, SD=8.6). The mean
observed increase in unexcused absences for schools that had an increase in SBP participation
was 5.9% (n=122, SD=9.2) and was 3.8% (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 that students were tardy decreased by 0.06% (n=150,
SD=1.3) between the 2012-13 and 2013-14 school years. For schools that increased
participation in the SBP, the percent of days that students were tardy decreased by 0.13%
(n=122, SD=1.3) and at schools were SBP participation did not increase, the percent of days that
students were tardy increased by 0.24% (n=28, SD=1.4). Results from a linear regression model

controlling for covariates mentioned above indicate that for every 1% increase in breakfast
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participation between 2012-13 and 2013-14, the percent of days that students were tardy was

expected to be non-significantly lower by 0.03% (SE= 0.02, p=0.06).

VI.C.iii. Test Scores

Across all study schools, the mean observed percent change in test scores for all
EOG/EOC subjects combined increased by 12.8% (n=150, SD=4.9) between the 2012-13 and
2013-14 school years. The mean observed percent change in test scores for all EOG math
assessments increased by 10.4% (n=129, SD=5.8) and the mean observed percent change in test
scores for all EOG reading assessments increased by 12.2% (n=129, SD=4.3). In schools that
increased participation in the SBP the mean percent change in test scores for all EOG/EOC
subjects combined increased by 12.6% (n=122, SD=4.7), increased by 10.2% (n=105, SD=5.5)
for all EOG math assessments, and increased by 12.3% (n=105, SD=4.2) for all EOG reading
assessments. In schools that did not increase participation the mean percent change in test scores
for all EOG/EOC subjects combined increased by 13.4% (n=28, SD=5.5), increased by 11.3%
(n=24, SD=7.3) for all EOG math assessments, and increased by 11.7% (n=24, SD=4.7) for all

EOG reading assessments.

Controlling for covariates mentioned above, for every 1% increase in breakfast
participation between 2012-13 and 2013-14, the percent change in test scores for all EOG/EOC
subjects was significantly lower by 0.13% (SE= 0.06, p=0.02). For every 1% increase in
breakfast participation, the percent change in test scores for all EOG math assessments was non-
significantly lower by 0.12% (SE=0.08, p= 0.2). For every 1% increase in breakfast
participation, the percent change in test scores for all EOG reading assessments was non-

significantly lower by 0.04% (SE= 0.06, p=0.5).
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VI.C.iv. Percent Overweight and Obese Students

Between 2012-13 and 2013-14 there was an observed increase of 0.2% (n=86, SD=6.4)
in the mean percent of overweight and obese students across all schools included in the study.
Among schools that had an increase in SBP participation there was an observed increase of 0.2%
(n=68, SD=6.6) in the mean percent of overweight and obese students and among schools that
did not have an increase in participation there was an increase of 0.01% (n=18, SD=6.1). Results
from a linear regression model controlling for covariates mentioned above indicate that for every
1% increase in breakfast participation between 2012-13 and 2013-14 there was a non-significant

increase of 0.03% in the percent of overweight and obese students (SE= 0.1, p=0.4).

VI1.D. Discussion

On average, across all schools included in the study, there was an immediate uptick in
participation following the implementation of the UFB policy, but the rate of increase in
participation (the slope) after the policy was not as great as the rate of increase prior to the
policy. However, these changes appear to differ among schools with different levels of FRP
eligible students and students of color and among schools of different grade-levels. Schools with
lower percentages of FRP eligible students and students of color had lower breakfast
participation than schools with higher percentages before the policy. Conversely, the immediate
jump in participation following the policy appeared to be 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 prior to the

policy and a significantly lower rate of increase in participation following the policy.
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The lower rates of increased participation in schools on average and in middle and high
schools that followed the implementation of the policy, were based on only a few years of data,
and thus it may be too early to determine the association between the policy and the longer-term
rate of change in breakfast participation. The reason for the greater increase in participation
immediately following policy implementation in schools with lower FRP eligibility relative to
higher eligibility may be due to a variety of factors. It is possible that the increase in
participation came from students who did not previously qualify for free and reduced meals.
Students who normally might not be incentivized to eat breakfast at school due to cost and
perhaps other barriers may have found that option more appealing since breakfast was free. Itis
also possible that if more students who were not eligible for free or reduced-price 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. Unfortunately, changes to the way that free and reduced eligibility is
determined that occurred after the policy and inconsistencies in the numbers of students in each
eligibility category at each school did not allow for direct comparisons of changes in
participation among free, reduced, and full price students. Barriers to breakfast participation at
schools with higher FRP eligibility may also be different than those with lower FRP eligibility,

and a UFB policy alone may not be able to address those barriers.

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

following the policy relative to those that did not. There was an increase in unexcused absences
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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 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 UFB policies that were able to analyze breakfast
participation on the student-level did observe increases in attendance.’”® % For example, a study
of a UFB policy in New York City schools found that among 3 to 8" graders there was a small
increase in breakfast participation and a small increase in attendance for black students eligible
for free meals.” 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.®? However, a study of a UFB program in San Diego elementary schools found no

significant change in attendance.’

Observed test scores increased dramatically between the 2012-13 and 2013-14 school
years across all schools and appeared to increase more for schools that did not have an increase
in SBP participation following the implementation of the UFB policy. One of the reasons that
there was such a large change in test scores might be due to the fact that end-of-year testing
across the state of North Carolina changed during the 2012-13 school year. As of the 2012-13
school year the NC State Board of Education implemented the READY Accountability Model,
which aligned the Standard Course of Study in NC schools with the Common Core State
Standards in Mathematics and English Language Arts/Reading and the NC Essential Standards

in Science.!'t 14 End-of-grade assessments in reading and mathematics in grades 3-8 and

97



science assessments in grades 5 and 8 and end-of-course assessments in English 11, Biology and
Math 1 were changed in 2012-13 to correspond to the new Standard Course of Study.!** After
the change in testing, the percent of students meeting grade level proficiency in LUSD and
across the state decreased markedly,'*® but across the state there was an increase of 11.6% in the
percent of students meeting grade level proficiency for all EOG/EOC subjects between the 2012-
13 and 2013-14 school years.*'! 11® The increases in percent of students meeting grade level
proficiency for all EOG/EOC subjects in LUSD was slightly higher than the increase at the state-
level (12.8% vs 11.6%), so it is possible that the UFB policy may have contributed to the
increase in test scores. However, adjustments by teachers and students to the more rigorous

testing standards may have been the primary reason for the observed increase in scores.

Results of studies of other UFB programs and policies that included academic
performance have been mixed.’® 92 96.97.107. 117, 118 ' A stydy of the switch from a UFB program
back to an eligibility-based program in elementary schools in Guilford County School District in
North Carolina found a reduction in breakfast participation and no significant change in math
and reading test scores.®® A study of the impact of the implementation of a UFB policy in New
York City schools found little evidence of changes in test scores.”® A 3-year pilot study of the
effects of a UFB program that was conducted in elementary schools in 6 school districts across
the US did not find any significant association between the program and test scores except in
among a few “highly disadvantaged” student populations.®” 18 Dotter (2013) found an increase
in math and reading test scores among elementary schools in San Diego that adopted a UFB
program.t%” Imberman and Kugler (2012) studied the impact of a breakfast in the classroom
program in elementary and middle schools in a large urban school district in the Southwest

United States on academic performance.!!’” Similar to Dotter, they found improvements in both
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math and reading scores at schools that implemented the program, but did not find significant
improvements in grades. A study of UFB programs in a public school in Philadelphia, PA and
two public schools in Baltimore, MD found greater increases math grades among students who

increased their participation in breakfast.%

Finally, on average, there was very little change in the percent of overweight and obese
students in LUSD schools included in the study between the 2012-13 and 2013-14 school years.
Similarly, at the national and state-level the percent overweight and obese children and
adolescents has also remained relatively stable over the last several years.!!* 20 Nationally, the
percent of obese children and adolescents aged 2-19 years between 2011-2014 was
approximately 17%,'° and the percent overweight and obese students in grades 9-12 has
fluctuated between roughly 27% to 30% from 2003 to 2013.12° There has been some concern
that UFB programs and other alternative breakfast service models may result in excess calorie
consumption by students eating more than one breakfast.'?* While it is premature to draw
conclusions about the longer-term impact of the UFB policy in LUSD on student weight status,
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.” 118122 A three-year pilot study of the effects of a universal free breakfast
program that was conducted in elementary schools in six school districts across the US found
students’ calorie consumption over a 24-hour period 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).52 18 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
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students.”* A longitudinal study of middle school students that examined breakfast consumption
patterns and the location in which breakfast was consumed (none, home, school, both), found an
increased odds of overweight/obesity among frequent breakfast skippers compared with double
breakfast eaters, and that double breakfast eaters had weight changes that were similar to other
students.!?? An evaluation of a New York City breakfast in the classroom (BIC) program found
that some students in elementary schools that offered free breakfast in the classroom consumed
more than one breakfast and consumed a greater number of calories in the morning than students
not offered BIC.% However, this study only examined differences in morning calories consumed
and not calories over the course of a full day. A more recent study of the New York BIC
program found no evidence that BIC increased student BMI or the incidence of obesity among

students.®®

VI.D.i. Limitations

All schools in the district implemented the UFB policy at the same time, so it was not
possible to compare changes in participation levels and other outcomes to schools that did not
adopt the policy. Future studies could compare trends in the outcome measures to other districts,
but the size and demographic characteristics of LUSD make it difficult to compare to other
districts in the state. It was not possible to obtain individual student FRP eligibility or meal
consumption data, which limits the ability to determine student-level associations between
changes breakfast participation and other outcomes. In addition, height and weight data were not
available for all schools, especially for middle and high schools, and it is not clear whether
standardized measurement procedures were used for collecting weight and height data. As a
result, changes in the percent of overweight and obese students observed in this study may not be

representative of schools across the district.
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VI1.D.ii. Conclusion

Despite these limitations, this study adds to the evidence that UFB policies are associated
with increases in participation in the SBP. 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%, 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 UFB policy implementation. Nor do they provide conclusive evidence about
associations between UFB policies and attendance or test scores. Future studies should examine
the longer-term effects of the policy on breakfast participation and other student outcomes.
Studies could also examine the factors that led to a greater increase in SBP participation after the

implementation of the UFB policy at some schools relative to others.
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CHAPTER VII: SYNTHESIS

VILA. Overview of Findings

Overall, this research examines the relationship between alternative breakfast service
model programs and policies and SBP participation, attendance, academic achievement, and
student weight status. Participation in the SBP is significantly lower than participation in the
National School Lunch Program and given the possible benefits of breakfast for children and
adolescents, the goal of alternative breakfast service model initiatives is to increase breakfast

consumption by reducing barriers to participation.

A number of studies of the SBP have been conducted since its inception in the late 1960s;
however, most these studies have not focused on the impact of the alternative breakfast service
models that are currently being implemented in schools across the country. Through the review
that we conducted, we were able to gather a range of studies of alternative breakfast service
model initiatives that have been conducted and published in the peer-reviewed literature. We
were able to examine relationships between these innovative programs and SBP participation,
attendance, academic achievement and student nutrient intake and weight status. Overall, we
found that some alternative breakfast service models may result in an increase in participation in
school breakfast programs. However, the extent to which the increase in participation in the
breakfast program leads to improvements in attendance, academic achievement, nutrient
intake/diet quality, and weight status is not clear. The SBP may be one factor among many that

may impact these outcomes. A few examples of other possible contributors include overall
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health status, sleep habits, and physical activity levels. Nevertheless, further studies may be
warranted since there is some evidence that alternative breakfast service models may have a

positive impact on these outcomes.

Using district-level and school-level longitudinal data on breakfast participation rates and
student demographics for schools across the state of North Carolina, we were able to examine
whether a series of statewide policy and practice changes designed to promote participation in
the SBP through alternative breakfast service models are associated with changes in participation
in the school breakfast program. On average, we found there was a significant increase in the
rate of change in breakfast participation on the district level of 1.1% after the Resolution to
Promote School Breakfast was passed and the Breakfast is Brain Fuel Toolkit was released
relative to the breakfast participation rate before the resolution and toolkit (school years 2007-08
to 2010-11). The breakfast participation rate at the district level did not increase after the 2013
Breakfast Challenge. However, the school-level analyses indicated that schools that participated
in the 2013 Challenge did have a significantly greater increase in the participation rate of 5.0%
between the 2012-2013 and 2013-14 school years relative to schools that did not participate. On
the district level, there was a significant increase in the rate of participation after the
implementation of CEP and the 2014 Breakfast Challenge. On the school level, schools that
participated in CEP did have a significantly greater increase in participation than schools that did
not participate in CEP during the 2014-15 school year, but there was not a significant increase in
participation among schools that participated in the 2014 Breakfast Challenge relative to those
who did not participate in this Challenge.

Findings from this study indicate that most of the policy and practice changes

implemented in North Carolina were associated with an increase in school breakfast participation
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either at the school or district level. Moreover, the findings provide evidence that broad-based
programs, national- and state-level initiatives, and combinations of formal state resolutions with
public/private partnerships may be effective ways to increase participation in the SBP. Itis
possible that the combined or accumulated effects of these initiatives may increase participation
in the SBP more than any single initiative.

Using school-level longitudinal data, we were able to examine associations between a
district-wide universal free school breakfast policy implemented in 2013-14 in a large urban
school district in the Southeast United States and changes in school-level breakfast participation,
school attendance, academic achievement, and student weight status. We found that on average,
across all schools included in the study, there was an immediate uptick in participation following
the implementation of the UFB policy in the school year following implementation. However,
changes in participation appeared to differ among schools with different levels of FRP eligible
students and students of color and among schools of different grade-levels. Following the
implementation of the UFB policy, school-level increases in SBP participation were not
associated with significant changes in attendance or weight gain. Due to substantial policy
changes in testing in the year prior to the implementation of the UFB policy, the association
between participation and test scores is not thought to be reliable. Given the fact that the
changes in testing were made at the state level and additional changes in end of year testing may
occur in the future as a result of changes to state or federal policy, it may be useful to use other
measures of academic achievement in future studies of the SBP. The measures could include
grades or other cognitive assessments designed for use in children and adolescents.

Overall, results of the LUSD study indicate that UFB policies may be effective ways to

increase participation in the SBP. The results of the study do not provide evidence of excess
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calorie consumption and subsequent weight gain immediately following UFB policy
implementation. Nor do they provide conclusive evidence about associations between UFB
policies and attendance or test scores. It is possible that changes did occur on the student level,
but these changes were not apparent on the school level. For example, students who increased
their participation in the SBP due to the policy may have also had improvements in attendance
and test scores. Unfortunately, student-level participation data was not available for this study.
Future studies should consider including student-level data if possible.

Taken together, the results of the literature review, study of statewide alternative
breakfast service model initiatives, and study of the LUSD UFB policy add to the evidence that
alternative breakfast service model initiatives may result in increases to SBP participation. The
evidence that implementation of these initiatives leads to increases in student attendance, test

scores, and nutrient intake and weight status is not clear.

VILA.i. Limitations

The observational study designs of the statewide analyses and district analyses do not
allow us to determine whether the policy interventions actually caused the observed changes in
outcomes. It is possible that other factors and events not included in this study could have
influenced or caused changes in participation rates and other outcomes. In the case of the
statewide analyses, it was also not possible to examine the individual effects of some of the
policy interventions. For the LUSD study, all schools in the district adopted the UFB policy at
the same time, so it was not possible to compare changes in participation levels and other
outcomes to schools that did not adopt the policy. It was also not possible to obtain individual
student FRP eligibility or meal consumption data, which limits the ability to determine student-

level associations between changes in breakfast participation and other outcomes. In addition,
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height and weight data were not available for all schools, especially for middle and high schools,
and it is not clear whether standardized measurement procedures were used for collecting weight
and height data. Additional research is also needed to assess the longer-term impact of these
policies (beyond the 2014-2015 school year) on participation and other relevant outcomes like
academic achievement, behavior, attendance and student BMI, and to determine whether there

are any unintended consequences.

VILA.Ii. Strengths

These studies add to the evidence that alternative breakfast service models may increase
participation in the SBP. They also provide evidence that broad-based programs, national- and
state-level initiatives, and combinations of formal state resolutions with public/private
partnerships may be effective ways to increase participation in the SBP. For the analyses, we
had access to eight years of meal claims data, which allowed us to examine trends in
participation in SBP at the district and school levels over a relatively long period of time. Past
studies have also focused primarily on alternative breakfast service model policies in primary or
elementary schools and our study included schools of all grade levels. Unlike other studies that
have examined associations between alternative breakfast service model policies and programs
in a few schools or a single district, we were able to examine associations between statewide

initiatives and SBP participation in schools and districts across the state of North Carolina.

VII.B. Recommendations

After conducting this research, we have several recommendations for other researchers
engaged in studies of alternative breakfast service models. Receiving approval from school

districts to conduct research using school or district data and acquiring the data needed to
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conduct research can be an involved and lengthy process. It may also take a significant amount
of time to clean the data and format it for analyses. Researchers should take this into account
when planning project timelines. Researchers should also use a variety of methods, both
quantitative and qualitative, to assess the impact of alternative breakfast service models.
Qualitative methods can help to validate or explain quantitative methods and the combination of
the methods may help researchers gain a deeper understanding of how service models are

implemented and what their effect might be.

Researchers and schools or districts interested in implementing alternative breakfast
service models may want to consider combinations of initiatives. For example, examining the
joint effects of a UFB policy and a BIC policy would be an interesting avenue of research.

While it may be premature to determine the longer-term impact of the LUSD UFB policy, it is
possible that UFB policies alone may not be able to address all barriers to SBP participation.
Schools may need to implement combinations of alternative breakfast services models in order to

see larger changes in participation and other outcomes.

VII.C. Future Research

Additional research on alternative breakfast service models is needed to address a variety
of gaps in understanding about the implementation of these models and their effect on SBP
participation and other student-level outcomes. Immediate next steps to continue this research
include conducting qualitative interviews or focus groups with students, administrators, teachers,
and nutrition services staff across North Carolina and within LUSD to better understand the
implementation of different service models and the remaining barriers to breakfast participation.

Collecting and analyzing data from more recent school years (beyond 2014-15) and future years
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would also allow us to examine the longer-term trends and associations between the policy and
practice changes and breakfast participation and other student outcomes and any unintended

consequences.

NC DPI recently initiated a survey for tracking the implementation of alternative
breakfast service models in schools in North Carolina, and data collected through this survey
may also provide an opportunity for future research. This data could allow researchers to
examine schools by alternative breakfast service model type and study associations between

these models and participation and other outcomes.

More rigorous research is also needed to examine causal effects of alternative breakfast
service models. Future research should include cluster randomized control trials (RCT) where
schools are either randomly assigned to implement an alternative breakfast service model or
continue with traditional service breakfast. With a clustered RCT researchers could examine
causal relationships between new service programs and participation, academic achievement,

attendance, and/or student health or weight status.

VII.D. Summary

Given the fact that breakfast consumption has been linked to improved weight status,
nutrient intake, and academic achievement among children and adolescents, increasing
participation in the SBP is a worthy goal. A number of schools, districts and states have found
innovative ways to promote participation in SBP by implementing alternative breakfast service
models. This study adds to the evidence alternative breakfast service models may led to
increases in SBP participation. However, studies of these programs and policies are in their
infancy and more rigorous evaluations need to be conducted to determine the most effective
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ways to increase participation and also determine whether these initiatives lead to improvements
in academic achievement, attendance, nutrient intake and weight status. Studies also need to

identify any unanticipated consequences of these initiatives as well as examine their

sustainability over time.

109



APPENDIX 1: LITERATURE REVIEW SEARCH TERMS

EBSCO (Including ERIC, CINAHL Plus with Full Text, Global Health, Health Source:
Nursing/Academic Edition, and PsycINFO):

(‘school breakfast' OR (‘breakfast' OR breakfast AND school*) OR (‘school meals program' AND
(‘breakfast’ OR breakfast)) OR 'school breakfast program’) AND (alternative AND breakfast*
AND school* OR (alternative AND 'service models’) OR 'grab and go' OR 'grab n go' OR
‘universal free breakfast’ OR (‘universal service provision' AND ('breakfast' OR breakfast)) OR
(free AND 'school breakfast’) OR 'universal breakfast' OR ‘universal free school breakfast' OR
‘breakfast in the classroom' OR 'breakfast after the bell' OR 'breakfast on the bus' OR 'second
chance breakfast' OR ‘alternative breakfast models’) AND (‘achievement'/exp OR achievement
OR (‘program’ OR program AND participat*) OR 'program participation' OR 'school breakfast
participation' OR attendance OR 'school attendance' OR 'school attendance’ OR ‘academic
achievement' OR "academic achievement' OR 'absenteeism' OR absenteeism OR 'body mass
index' OR 'body mass index' OR 'pediatric obesity' OR 'pediatric obesity' OR 'diet' OR diet OR
'nutrition’ OR nutrition OR ‘consumption’ OR consumption OR calories OR 'nutrient intake' OR
'nutrient intake' OR 'behavior' OR behavior OR "Academic Performance” OR "Eating Behavior"
OR "dietary intake™ OR "Nutritive Value" OR "student health" OR Psychosocial)

Embase:

("school breakfast™ OR (breakfast AND school*) OR (*“school meals program™ AND breakfast)
OR "school breakfast program™) AND ((alternative AND breakfast* AND school*) OR
(alternative AND "service models™) OR "grab and go" OR "grab n go™” OR "universal free
breakfast” OR (“universal service provision™ AND breakfast) OR (free AND "school breakfast™)
OR "universal breakfast" OR "universal free school breakfast" OR "breakfast in the classroom"
OR "breakfast after the bell” OR "breakfast on the bus" OR "second chance breakfast” OR
"alternative breakfast models™) AND (achievement OR (program AND participat*) OR
"program participation” OR "school breakfast participation” OR attendance OR "school
attendance" OR "academic achievement™ OR absenteeism OR "body mass index" OR "pediatric
obesity" OR diet OR nutrition OR consumption OR calories OR "nutrient intake” OR behavior
OR "Academic Performance" OR "Eating Behavior" OR "dietary intake" OR "Nutritive Value"
OR "student health” OR Psychosocial)

Proquest (Health & Medical Collection, Public Health Database, Nursing & Allied Health
Database, Science Database, Physical Education Index, Health Management Database, Family
Health Database, Education Database, Psychology Database, Sociology Database, Social Science
Database, Applied Social Sciences Index & Abstracts (ASSIA), Political Science Database,
Sociological Abstracts, Social Services Abstracts):

ab(("school breakfast” OR (breakfast AND school*) OR (*school meals program™ AND
breakfast) OR "school breakfast program™)) AND ft(((alternative AND breakfast* AND school*)
OR (alternative AND "service models™) OR "grab and go" OR "grab n go” OR "universal free
breakfast” OR (“universal service provision" AND breakfast) OR (free AND "school breakfast")
OR "universal breakfast” OR "universal free school breakfast” OR "breakfast in the classroom”
OR "breakfast after the bell" OR "breakfast on the bus" OR "second chance breakfast” OR

110



"alternative breakfast models™)) AND ft((achievement OR (program AND participat*) OR
"program participation” OR "school breakfast participation” OR attendance OR "school
attendance™ OR "academic achievement” OR absenteeism OR "body mass index" OR "pediatric
obesity" OR diet OR nutrition OR consumption OR calories OR "nutrient intake" OR behavior
OR "Academic Performance” OR "Eating Behavior” OR "dietary intake" OR "Nutritive Value™
OR "student health" OR Psychosocial))

PubMed:

(((("school breakfast” OR (breakfast AND school*) OR ("School meals program”™ AND
breakfast) OR "School Breakfast Program™))) AND (((alternative AND breakfast* AND
school*) OR (alternative AND "service models") OR "Grab and go” OR "Grab n Go" OR
"Universal free breakfast” OR ("Universal service provision™ AND breakfast) OR (free AND
"school breakfast™) OR "Universal Breakfast™ OR "universal free school breakfast” OR
"Breakfast in the classroom"” OR "Breakfast After the Bell" OR "Breakfast on the bus™ OR
"Second Chance Breakfast" OR "Alternative Breakfast Models"))) AND ((achievement OR
(program AND participat*) OR "program participation” OR "School Breakfast Participation” OR
attendance OR "school attendance™ OR "academic achievement” OR absenteeism OR "Body
Mass Index" OR "Pediatric Obesity" OR diet OR nutrition OR consumption OR calories OR
"nutrient intake™ OR behavior OR "Academic Performance™ OR "Eating Behavior" OR "dietary
intake™ OR "Nutritive Value" OR "student health" OR Psychosocial))

Scopus:

TITLE-ABS-KEY ( ( ("school breakfast”) OR ( breakfast AND school*) OR ( ( "School
meals program”) AND breakfast) OR ( "School Breakfast Program™) AND ( ( alternative
AND breakfast* AND school*) OR (alternative AND ( "service models”)) OR ("Grab
and go") OR ("Grab'n Go") OR ("Universal free breakfast”) OR ( ( "Universal service
provision") AND breakfast) OR (free AND ( "school breakfast”)) OR ( "Universal
Breakfast") OR ( "universal free school breakfast”) OR ( "Breakfast in the classroom™) OR
( "Breakfast After the Bell") OR ( "Breakfast on the bus") OR ( "Second Chance Breakfast" )
OR ("Alternative Breakfast Models™)) AND (program AND participat*) OR ( "program
participation”) OR ( "School Breakfast Participation”) OR attendance OR ( "school
attendance” ) OR ( "academic achievement”) OR achievement OR absenteeism OR ( "test
scores”) OR ("Body Mass Index") OR ( "Pediatric Obesity") OR diet OR nutrition OR
consumption OR calories OR ( "nutrient intake”) OR "dietary intake” OR behavior OR
"Academic Performance” OR "Eating Behavior" OR "dietary intake™ OR "Nutritive Value"
OR "student health" OR psychosocial ) )

Web of Science:

("school breakfast” OR (breakfast AND school*) OR ("school meals program” AND breakfast)
OR "school breakfast program™) AND ((alternative AND breakfast* AND school*) OR
(alternative AND "service models™) OR "grab and go" OR "grab n go" OR "universal free
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breakfast” OR (“universal service provision” AND breakfast) OR (free AND "school breakfast™)
OR "universal breakfast" OR "universal free school breakfast" OR "breakfast in the classroom"
OR “breakfast after the bell” OR "breakfast on the bus" OR "second chance breakfast” OR
"alternative breakfast models™) AND (achievement OR (program AND participat*) OR
"program participation” OR "school breakfast participation” OR attendance OR "school
attendance" OR "academic achievement” OR absenteeism OR "body mass index" OR "pediatric
obesity" OR diet OR nutrition OR consumption OR calories OR "nutrient intake" OR behavior
OR "Academic Performance"” OR "Eating Behavior" OR "dietary intake" OR "Nutritive Value"
OR "student health™ OR Psychosocial)
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APPENDIX 2: LITERATURE REVIEW DATA TABLE

Summary of Outcomes

First Author, Type of Alt Breakfast
Publication Study Service Intervention or Academic
Year Design Model Sample Procedure Participation Attendance Achievement Nutrient Intake BMI/Weight Status
Anzman-Frasca, | Natural BIC 446 public During the 2012-13 The average A small but significant | No significant N/A N/A
2015°% experiment elementary school year, 257 participation rate main effect for differences on the
with schools from a (57.6%) of schools in during the 2012-13 attendance. Grade- percentages of students
comparison large, urban the district offered BIC | school year was higher | level attendance rates | who achieved state
group school district in | and 189 (42.4%) among BIC schools for BIC schools benchmarks on
the US. continued to offer (~74%) than among (95.5%) were slightly | standardized tests for
traditional breakfast in non-BIC schools higher than non-BIC math and reading
the cafeteria. Collected | (~43%). schools (95.3%) among BIC and non-
data on SBP BIC schools.
participation,
attendance, and
standardized test scores
during the 2012-13
school year for BIC and
non-BIC schools
Ask, 2006 Cluster UFB 54 tenth grade One class randomized to | N/A Teachers reported an No significant increase | Before UFB 54% of No significant
randomized students in two UFB for 4 months. The increase in attendance | in school performance | intervention students differences prior to the
controlled classes inarural | other class received info among intervention as measured by time and 43% of control intervention. After the
study school in about the importance of students, but this spent doing students had breakfast | intervention, weight
southern Norway. | a healthy diet and no increase was not homework. each day. During and BMI increase
breakfast. Height and significant. UFB, most significantly in males
weight and dietary intervention students and females in the
intake measured before had breakfast, but after | control class. There
and after the UFB. UFB students went was a significant
Survey for students to back to their pre-UFB | increase in weight
rate their school habits. Intervention among intervention
performance and males increased their males, but not among
teachers survey to healthy eating index intervention females.
gather info on student significantly. There was not
attendance. significant change in
BMI in the
intervention group.
Bartfeld, 2010* | Cross- BIC Nationally Outcome was SBP The probability of N/A N/A N/A N/A
sectional representative participation based on participating in the

sample included
6,680 third grade
public school
students in 1,125
schools that offer
the SBP.

parental report.
Breakfast location
(classroom, cafeteria,
common areas, or other
location) was included
as an independent
variable.

SBP is positively
associated with
breakfast in the
classroom (odds
ratio=2.35, p<0.01)
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Summary of Outcomes

First Author, Type of Alt Breakfast
Publication Study Service Intervention or Academic
Year Design Model Sample Procedure Participation Attendance Achievement Nutrient Intake BMI/Weight Status
Baxter, 2010 Repeated BIC 1,780 fourth- 6 of 17 schools had BIC | N/A N/A N/A Based observations, Average BMI was
(data from same | cross- grade childrenin | inyear 1, 6 of 17 researchers estimated larger for students with
study as Guinn, | sectional 18 schools from schools had BIC in year that students consumed | breakfast in the
2013) one district in 2 and 7 of 8 schools had significantly more classroom (21.90) than
South Carolina BIC in year 3. calories in BIC (276 breakfast in the
across the three Collected data on height calories) than in the cafeteria (20.48).
school years of and weight. Meal cafeteria (250 calories;
data collection. intake was observed for p =0.017).
465 children and energy
intake estimated based
on food consumed.
Bro, 1994%7 Crossover BIC 10 male high There were 2 baseline N/A Overall attendance was | N/A N/A N/A
study school students and 2 breakfast periods high and increased
from a welding and each period was 10 during the study, but
class ata consecutive school the change was not
vocational high days. During breakfast significant.
school in period students received
Washington state. | BIC. Attendance was
tracked throughout.
Corcoran, Natural BIC SBP participation | Staggered Participation increased | No significant increase | No significant N/A No evidence that
2016°% experiment and attendance implementation of BIC | an average of in attendance. improvement in offering BIC resulted
with data included in NYC schools. approximately 30 academic achievement in an increase in BMI
matched 1,000-1,100 NYC | Examined SBP percentage points in as measured by or the prevalence of
comparison schools with participation, student schools that had reading and math obesity.
groups. 713,000- 730,000 | attendance, academic schoolwide BIC. scores on state tests.

students
(elementary and
middle). Height
and weight data
(Fitnessgram)
included ~1,700
NYC schools
with more than
860,000 students
(all grades).

achievement, and
student BMI.




G1T

Summary of Outcomes

First Author, Type of Alt Breakfast
Publication Study Service Intervention or Academic
Year Design Model Sample Procedure Participation Attendance Achievement Nutrient Intake BMI/Weight Status
Crepinsek, Cluster UFB 153 matched Six school districts Significant increase in | N/A N/A No significant No significant
20067 randomized elementary across the US were SBP participation difference in breakfast | differences in BMI or
controlled schools in six selected and among intervention consumption between | the percentage of
study school districts participating schools schools--an increase intervention and students in control and
across US--79 within each district were | from 16% to 40%. control students (4% intervention schools
intervention paired based on skipping). who were overweight.
schools and 74 demographic variables. Intervention students
control schools. Schools within each pair significantly more
~4,300 students were randomly assigned likely to eat a
provided data on | to the UFB intervention substantive breakfast.
breakfast or to control. Dietary Students eating two
consumption and | recalls conducted with a breakfasts had higher
~3,400 students subset of students in daily energy intakes
provided data on | grades two to six with than students eating
food and the assistance of one. Calcium,
beverage parents. magnesium, and
consumption for phosphorus intakes at
the full day. breakfast higher
among intervention
students. Cholesterol
intake was lower for
intervention students at
breakfast and over a
24-hour period.
Cueto, 20087 Quasi- UFB 590 fourth-grade | Eleven intervention Based on teacher Increase in monthly Increase in test scores | N/A N/A
experimenta students from 20 | schools received free reports almost 82% of | attendance, 90 to 95% | among multiple grade
| study with schools in Peru breakfast at school and | students consumed all | for UFB schools schools, but not among
matched 9 control schools did the breakfast provided. | compared to 80 to 87% | full-grade schools after
comparison not. Collected school in non-UFB schools. the start of the
groups. breakfast consumption intervention.
data and attendance data
collected for students in
first to sixth grade.
Cullen, 20127 Quasi- UFB Five middle Three low income Average SBP N/A N/A N/A N/A
experimenta schools from a middle schools were participation rate prior
| study with school district in | selected as intervention | to the study was 17%
matched the Houston area. | schools and two low- for intervention
comparison income middle schools | schools and 28% for
groups. were selected as control | control. Participation

schools. Two
intervention schools
offered free breakfast to
all students and one
intervention school
offered free breakfast to
students who qualified
for reduced price
breakfast.

during the intervention
was ~59% for
intervention schools
and 35% for control
schools. The number
of SBP meals served
during the intervention
semester increased by
242% compared to the
average of the previous
three semesters.
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Summary of Outcomes

First Author, Type of Alt Breakfast
Publication Study Service Intervention or Academic
Year Design Model Sample Procedure Participation Attendance Achievement Nutrient Intake BMI/Weight Status
Dykstra, 2016 | Cross- UFB 821 fourth- Surveyed students on 16.9% of students N/A N/A Most frequently N/A
sectional through sixth- location breakfast reported skipping reported items
grade students obtained and breakfast breakfast. Students consumed for breakfast
and their parents | composition. Surveyed | participated in the SBP were milk (47%),
from 16 schools parent on household on 31.2% of days they cereal (37%), and
in Philadelphia, food security status. attended school. No 100% fruit juice
PA school Received SBP data from | differences in SBP (32%).
district. school district. participation by FRP,
grade, or weight status,
but differences by
race/ethnicity and
gender. Most students
ate at home (79.2%),
followed by school
(38.8%) and the corner
store (19.4%).
Guinn, 20135 Repeated BIC Sample included | Six schools had BIC in | More students N/A N/A N/A N/A
(data from same | cross- 692 fourth-grade | year 1 and 7 schools had | participating on Wed
study as Baxter, | sectional students from 17 | BIC in year 2. than Mon. Highest
2010) schools in year 1 participation for Sep
and 368 from 8 and lowest for April.
schools in year 2. Participation lower for
All schools were schools with
from one district traditional breakfast
in South Carolina. (38%) vs. those with
BIC (71%).
Huang, 2006™ Natural UFB Six schools in the | Three intervention Control school SBP Attendance at No significant N/A N/A
experiment St. Joseph School | schools were selected to | participation remained | intervention schools increases in test scores
with District in offer UFB and three constant between increased significantly | before and after the
matched Missouri. schools served as 2001-02 (pre- between 2001-02 and implementation of
comparison Matched student | control schools and implementation) and 2001-03--from UFB.
groups samples for SBP | offered traditional 2002-03 (post- approximately 91% to

participation
(n=264) and for
attendance (n=
341). Matched
student sample
for math test
scores for K and
first grade
(n=169) and for
science test
scores for fourth
and fifth grade
(n=176)

breakfast. Researchers
collected data on SBP
participation,
attendance, and
academic performance.

implementation).
Intervention school 1
increased from ~48%
to 67%, school 2 from
45% to 92%, and
school 3 from 41% to
93%.

94% (p=0.006)
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Summary of Outcomes

First Author, Type of Alt Breakfast
Publication Study Service Intervention or Academic
Year Design Model Sample Procedure Participation Attendance Achievement Nutrient Intake BMI/Weight Status
Imberman, Natural BIC Students from a 33 schools in the district | 80% of BIC students No evidence of an On average, there was | N/A N/A
2014% experiment large urban implemented BIC in the | ate breakfast at school | impact of BIC on an increase of 0.09
with school district in | 2008-09 school year. post BIC, whereas absenteeism. standard deviations in
matched the Southwest Analyzed longitudinal only 41% did in non- math scores and 0.06
comparison US. 6,353 data on participation, BIC schools. standard deviations in
groups students from 84 | attendance, test scores, Participation at BIC reading scores
schools in 2009 to | and grades. schools increased by associated with BIC.
2010 for the between 40 and 50 Did not find a
achievement percentage points. significant impact of
sample, 37,309 BIC on grades.
students in 87
schools for the
grades sample,
and 38,425
students in 87
schools for the
attendance
sample. Only
elementary
schools.
Jenkins, 2015% | Cross- UFB A sub sample of | Analyzed dietary recall | N/A N/A N/A Quality of students' N/A
(data from same | sectional 581 students data from a sub-set of diets was relatively
study as Moore, | study using interviewed at students who good prior before
2014 and data from an baseline and 582 | participated in the RCT. UFB. Large portion of
Murphy, 2011) | RCT students at students not
follow-up from consuming adequate
55 intervention amounts of certain
and 56 wait-list micronutrients,
control primary especially students
schools in Wales, from deprived
UK. backgrounds. Post
UFB very little
difference in the
nutrient composition
of breakfasts eaten at
school vs. home.
Kleinman, Natural UFB 97 fourth to sixth | Collected data on Participation for Students who Students who Before UFB 29% of N/A
200276 experiment grade students dietary intake of children whose improved their improved nutritional students had two or
without from three students before and six | nutritional status nutritional intake after | intake after more nutrient intakes
comparison schools in the months after UFB improved increased by | the start of the intervention improved | <50% of the RDA.
group Boston Public program. Also, ~56%, participation for | intervention decreased | their math grades. Students who ate

School system.

collected data on
attendance and grades.

those that stayed the
same increased by
~20% and participation
for those who
worsened decreased by
11%.

the number of days
they were absent.

school breakfast rarely
more likely to be
nutritionally at risk
than students who ate
school breakfast
sometimes or often.
Post UFB 19% of
students improved
their nutrition, 64%
did not change, and
18% got worse.
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Summary of Outcomes

First Author, Type of Alt Breakfast
Publication Study Service Intervention or Academic
Year Design Model Sample Procedure Participation Attendance Achievement Nutrient Intake BMI/Weight Status
Lawman, 201477 | Cross- UFB 651 fourth to Collected data on height | N/A N/A N/A ~50 % of students ate N/A
sectional sixth grade and weight and on one breakfast, ~40%
students from breakfast patterns consumed multiple
three K-8 schools breakfasts, and ~12%
in Philadelphia. skipped the morning of
the survey. Sixth
graders had lower odds
of eating breakfast
than fourth and fifth
graders. Obese
students consumed
fewer breakfasts than
healthy weight
students and more
likely to report not
eating breakfast than
overweight and health
weight students.
Leatherdale, Natural UFB 23,921 students in | Five schools In three intervention N/A N/A Only one of the N/A
201678 experiment year 1 of the implemented a new schools, no significant intervention schools
with study and 23,117 | breakfast program. Two | change in participation had a significant
matched students in year 2 | schools increased in the breakfast decrease in breakfast
comparison of the study from | number of days free program relative to the skipping relative to the
groups 43 secondary breakfast available from | control schools. control schools. In the
schools in 4 to 5 and one school School that switched school that started a
Ontario, Canada. | increased days available | from 3 free days of new free breakfast
from 3to 5. One school | breakfast to 5 had an program, the
switched from increase of 16.5% in prevalence of students
traditional breakfast to the prevalence of skipping breakfast at
free breakfast 5 days a students participating least once per week
week. Fifth school in breakfast one or decrease by
changed from free more days a week. approximately 15 %
breakfast 2 days a week between year 1 and 2.
to no free breakfast.
Collected data on
breakfast participation
and breakfast skipping.
Leos-Urbel, Natural UFB Sample for Data on participation, Participation increased | Small significant No significant effect of | N/A N/A
20137 experiment student attendance, and among all students of increases in attendance | UFB on academic
with attendance and academic achievement all income levels for black students achievement.
matched test score analyzed. (those eligible for free, | eligible for free meals
comparison analyses included reduced, and full price | and Asian students not
groups 723,843 students meals) at UFB schools | eligible for free meals.

in grades 3-8 in
NYC.

in the year after
implementation. The
greatest increase
among full-price
students. UFB
program increased
participation by
approximately 20%.
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Summary of Outcomes

First Author, Type of Alt Breakfast
Publication Study Service Intervention or Academic
Year Design Model Sample Procedure Participation Attendance Achievement Nutrient Intake BMI/Weight Status
Lieberman, Quasi- UFB Two elementary Students from third to Students at the No significant No significant Not able to No significant change
1976% experimenta schools in a low- | sixth grade at one intervention school ate | difference in differences in math demonstrate that the in heights and weights
| study with income area in school received free breakfast 60 % of the attendance between and reading scores or breakfast program among intervention
matched Los Angeles, CA. | breakfast for 8 months days they attended intervention school psychological tests provided improved students after five
comparison There were 294 and one school served school. and comparison school | between control and daily nutrient intake in | months of the
group students initially | as a control. Collected intervention schools. comparison to control | intervention.
included in the data on height and student dietary intake.
sample from the weight, attendance,
intervention dietary intake, and
school and 323 academic performance.
from the control
school.
Mhurchu, Stepped- UFB 424 children from | One year UFB program. | After UFB program Overall no significant | No significant effects The proportion of N/A
20128 wedge, 14 New Zealand Collected data on implementation the effect of the UFB on of the intervention on | students who
cluster primary schools participation, student proportion of students | attendance. Students academic achievement | consumed breakfast
randomized in low SES areas. | attendance, academic eating breakfast at who participated in the | as measured by daily did not change
controlled achievement, self- home dropped and UFB more frequently | reading, writing and during the
trial reported grades, and there was an increase were significantly numeracy tests. intervention.
breakfast habits. in students eating more likely to achieve
breakfast at school. an attendance rate
Weekly student UFB greater that 95%.
program participation
ranged from 4 to 38%
of days.
Moore, 2014% Secondary UFB 4350 students at Schools randomized to N/A N/A No significant effects Students from N/A
(data from same | data analysis baseline and 4472 | serve as intervention of the intervention on intervention schools
study as of data at 12-month (n=55) or control academic achievement. | consumed significantly
Jenkins, 2015 collected follow-up from schools (n=56). 12- more healthy items at
and Murphy, through a 55 intervention month evaluation breakfast than students
2011) cluster- and 56 wait-list period. Collected data from control schools.
randomized control primary on breakfast Deprivation associated
controlled schools in Wales, | consumption, cognitive with higher levels of
trial UK. performance, and breakfast skipping,
dietary habits. consumption of
Examined interactions unhealth items, and
between deprivation and fewer fruits and
dietary intake and vegetables. Breakfast
cognitive performance. skipping was reduced
among children from
more deprived UFB
schools and students
from deprived
households.
Morris, 2010 | Pre-post Graband | 209 middle A 2-week grab and go Nearly half of N/A N/A N/A N/A
study go school students pilot program was surveyed students who
without from one middle | implemented during reported rarely eating
comparison school in the US. | statewide academic breakfast participated
group. testing. Surveyed in grab and go.

students on
participation.

Almost two-thirds of
surveyed students
reported participating
in grab and go.
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Summary of Outcomes

First Author, Type of Alt Breakfast
Publication Study Service Intervention or Academic
Year Design Model Sample Procedure Participation Attendance Achievement Nutrient Intake BMI/Weight Status
Murphy, 1998% | Natural UFB 384 students from | Implemented UFB Before UFB SBP No significant Before UFB students N/A N/A
experiment grades 3-5 and program and compared | participation was 14% | differences in who participated in the
without 108 students from | data on SBP in the Baltimore attendance before UFB | SBP had higher math
comparison grades 6-8 from participation, grades, schools and 11% in the | among students who grades than those who
group. one public school | and attendance from Philadelphia school. participated in SBP did not. Students who
elementary school | before the program to After 4 months of the often vs. students who | increased their
in Philadelphia, data from 4 months after | program, participation | participated rarely or participation in SBP
PA and 2 public the start of the program. | increased to 24% and never. After UFB, were significantly
elementary 47% in the Baltimore students who more likely to increase
schools in schools and 20% in the | participated in the SBP | their math grades.
Baltimore, MD. Philadelphia schools. rarely were absent and
tardy more often than
students who
participated sometimes
or often. Students who
increased their
participation were
significantly less likely
to be absent or tardy
than those that
remained the same or
decreased their
participation.
Murphy, 2011% | Cluster UFB 4350 students Schools randomized to | 41% of students at N/A No significant Students in N/A
(data from same | randomized (aged 9-11 years) | serve as intervention intervention schools differences in intervention schools
study as controlled at baseline and (n=55) or control report attending the cognitive performance | reported eating more
Jenkins, 2015 trial with 4472 at follow-up | schools (n=56). 12- breakfast scheme at as measured by healthy items at
and Moore, repeated in 111 primary month evaluation least once a week, 30 episodic memory tests | breakfast, but no
2014) Cross- schools in Wales, | period. Collected data % report going 5 days among students from differences in healthy
sectional UK on breakfast per week. intervention and or unhealthy items
design consumption, cognitive control schools. consumed during the
performance, and rest of the day. No
dietary habits. differences in breakfast
skipping in
intervention vs. control
schools.
Nanney, 2011% | Pre-post Graband | One middle 6-week expanded SBP | Before intervention N/A N/A N/A N/A
study go, school in intervention. Collected | only 11% of students
without hallway Minneapolis, data on participation. participated in the
comparison | cart, Minnesota. SBP. Among sixth
group. breakfast graders, SBP
after the participation increased
bell. from an average of

0.74 days per week to
1.21 at the end of the
six-week intervention.




T¢T

Summary of Outcomes

First Author, Type of Alt Breakfast
Publication Study Service Intervention or Academic
Year Design Model Sample Procedure Participation Attendance Achievement Nutrient Intake BMI/Weight Status
Powell, 1998% | Randomized | UFB 407 Students randomized to | N/A Small, but significant Significant benefit of Breakfast group Heights and weights
controlled undernourished control or intervention improvements in intervention on math consumed fewer increased more among
trial and 407 groups. Intervention attendance among scores, but not in calories at lunchtime, intervention than
nourished second | students received students who received | spelling or reading. but had an overall net | control students.
through fifth breakfast and control breakfast. increase in calories Increases for these
grade children students received one- consumed. students indicate an
from 16 rural quarter of an orange. improvement in
Jamaican schools. | Breakfast was served on nutrient intake and
campus before the start weight status.
of classes. Attendance,
achievement test, and
height and weight data
were collected. Dietary
intake was observed at
breakfast and lunch.
Olsta, 2013* Pre-post Breakfast | One high school Breakfast after the bell 80 school breakfast N/A N/A Over 18% of students | N/A
study after the in a midwestern and a mobile cart that were served before reported never eating
without bell and suburb in US with | study hall student could | implementation. The breakfast prior to the
comparison | mobile 2,560 students purchase food from. number of breakfast intervention.
group. cart (grab Collected data on SBP served tripled after
and go). participation. implementation--by
the end of the school
year an average of 324
meals were served per
day.
Ribar, 2013% Natural UFB Three North Schools switched from UFB provision Schools that changed No evidence that UFB | N/A N/A
experiment Carolina UFB to traditional. associated with a 12- from UFB to is associated with math
with elementary Analyzed data on SBP 16% increase in SBP traditional had a small | or reading test scores.
matched schools changed participation, attendance | participation. increase in attendance | Positive association
comparison from UFB to and academic equivalent to about 1 between science test
groups traditional and 1 achievement. day more present per proficiency among

changed from
traditional to
UFB. These
"change" schools
were compared to
six matched
control schools--5
maintained UFB
and one
maintained
traditional
breakfast.

year.

economically
disadvantaged children
only.




¢cl

Summary of Outcomes

First Author, Type of Alt Breakfast
Publication Study Service Intervention or Academic
Year Design Model Sample Procedure Participation Attendance Achievement Nutrient Intake BMI/Weight Status
Ritchie, 2015% | Cross- BIC and 3,944 fourth and Examined the number N/A N/A N/A No significant N/A
sectional SC fifth graders from | and location of differences in mean
study of 43 schools in San | breakfast daily calorie intake
baseline data Diego, CA. (none, one at school, between breakfast
collected as one at home, two—at policy groups. BIC
part of a home and school) and students had higher
cluster energy intake and diet diet quality, as
randomized quality by location. quantified using the
controlled HEI-2010. BIC
trial students consumed
more total fruit, whole
fruit and fewer empty
calories than other
groups.
Van Wye, Cross- BIC 2289 third to fifth | Questionnaire on N/A N/A N/A Students in BIC less N/A
2013% sectional grade students in | breakfast consumption likely to skip breakfast
high need NYC was administered to than comparison
neighborhoods. students during the first classes (8.7% vs
Students were 30 minutes of class. 15.0%, P< .001).
from 9 schools Estimated student ~45% BIC students
with BIC and 7 calorie consumption consumed breakfast in
matched schools | based on responses to the classroom and at
without BIC. questionnaire. least one other
location. BIC students
consumed an estimated
average of 95 calories
more than comparison
students. Students
actually consuming
BIC consumed 151
more calories than
students eating in other
locations.
Wabhlstrom, Natural UFB 6 elementary Intervention schools Before UFB ~13% of N/A Increase in test scores N/A N/A
199985 experiment schools in implemented UFB participated in SBP. between when students
with Minnesota program. Collected data | After UFB, average were in third grade
matched selected to be on SBP participation daily participation rate (prior to UFB) and
comparison UFB schools and achievement. for UFB schools was when the same
groups. starting in in between ~75 and 98% students were in sixth
9/04. Three in year 1, 75 and 92% grade (year 3 of UFB).

matched control
schools were also
selected.

in year 2, and 69 to
94% in year 3.
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