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Team Biography

The following report was authored by five senior undergraduate students in the

Department of Public Policy at the University of North Carolina at Chapel Hill, Kylie Brown,

Abi Sopina, Simon Cawley, Maeve Taylor, and Caleb Shuda, to fulfill their Senior Capstone

requirement. The team worked with the North Carolina Alliance for Health (NCAH) to assess

school nutrition funding models and provide a recommendation for North Carolina.
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Problem Statement

Most children in the United States spend up to seven hours of their day at school where

they consume roughly half of their recommended daily calorie intake [2]. This makes the nutrition

that children receive in their schools incredibly important because it shapes the health behaviors

that they develop for the rest of their lives. Policymakers, school administrators, and parents

have asked the question of how we can efficiently feed our children while they are at school for

generations. Each state has a different set of policies regarding how school nutrition programs

are funded and operated. The North Carolina Alliance for Health seeks to find out which of these

programs, whether it be a federal, state, or local initiative, are the most effective in providing

children with nutritional school meals, all while ensuring equitable distribution.

[2] Centers for Disease Control and Prevention. (2021, February 15). School Nutrition Environment.

Centers for Disease Control and Prevention. Retrieved September 13, 2021, from

https://www.cdc.gov/healthyschools/nutrition/schoolnutrition.htm.
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Context and Scope

State policy has since been aimed towards promoting healthy diets and adequate exercise

to provide for both the malnourished and the underactive youth. With the rise in childhood

obesity since the 1960s, youth health programs such as those conducted by NCAH have been

targeting balanced diets and fitness programs at schools across the U.S.

Our capstone group assessed the structure and funding of school nutrition programs in

each state. After conducting our research, we created a chart clearly diagramming the different

types of funding models. Our group conducted a literature review detailing the key factors that

contribute to a successful school nutrition funding model. Once the funding models and key

factors were identified, we utilized relevant data sources to evaluate the success of each funding

model. After synthesizing the strengths and weaknesses of each state’s model, our group made

recommendations to NCAH’s executive board on the best potential school nutrition funding

model for NC. Our work will help NCAH make informed decisions about the best school

nutrition policies for which to advocate.
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Background

The North Carolina Alliance for Health

The North Carolina Alliance for Health is an independent and non-partisan coalition of

individuals and organizations that operate throughout the state of North Carolina. The NCAH states its

mission is to “convene, mobilize, support, and empower partners to advance equitable policies that

reduce health disparities, prevent chronic disease, and promote health” for the people of North Carolina
[1]. This alliance envisions a future where the people of North Carolina can live healthier lives and be

protected from chronic health problems by strong and beneficial state health policies.

In the past, the NCAH has successfully helped advocate for policy changes that have reduced

health disparities within our state and helped to prevent chronic disease. The alliance has four main

priorities at this time[1]. The first priority is increasing access to healthy food options and reducing food

insecurity for NC residents. The second priority is tobacco use prevention and cessation by increasing

access to prevention and cessation services. The third priority of the NCAH is to promote active living

and increase opportunities to be physically active in North Carolina. Finally, the fourth priority is to

ensure access to quality health care for all North Carolinians by reducing inequities and barriers to

health.

History of the NCAH

The North Carolina Alliance for Health was founded in 2002 with the goals of improving North

Carolina’s health and advocating for policies that reduced tobacco use. The alliance was founded by

several like-minded organizations and individuals with backgrounds in public health-related fields.

These organizations and individuals joined together to form the alliance because they understood that

change is most effective when it is a team effort. The alliance was originally formed as a project by the

North Carolina Pediatric Society. It then became an independent, 501(c)(3) organization in October of

2016. Throughout the two decades that the NCAH has been operating, it has secured millions of dollars

in funding for health-related projects as well as advocated for and advanced many state-level health

policies to promote health, reduce health disparities, and decrease chronic disease burdens.

[1] About us. (2021). NC Alliance for Health. Retrieved September 6th, 2021, from

https://www.ncallianceforhealth.org/about-us
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Partnership With NCAH

This project falls under the North Carolina Alliance for Health’s second major priority,

which is ensuring access to healthy food options and reducing food insecurity in North Carolina.

Specifically, NCAH states that they hope to support and promote evidence-informed policy

initiatives and appropriations for healthy food financing projects in North Carolina. The group

also wishes to promote farm-to-school and farm to early care programs and other food and

nutrition services such as the school lunch funding. Specifically, our client would like for us to

sort through and analyze the various funding sources that each state uses to fund their school

lunch programs and determine which funding models might be most effective in North Carolina.

The NCAH also would like us to conduct a review of existing literature to identify key factors

that contribute to the success of school nutrition programs.
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Project Overview

Deliverable One: A categorization of school nutrition funding models organized by state and

model type.

Objective: Assess the various funding models used to pay for school lunch nutrition

programs in each state and categorize the data by funding type in order to gain a deeper

understanding of how school nutrition programs are run across the country.

Deliverable Two: A literature review analyzing the key factors that contribute to school nutrition

program success.

Objective: Compile and analyze peer-reviewed literature and government documents

regarding school nutrition programs to identify key factors involved in successful

programs.

Deliverable Three: An analysis of relevant indicators which determine the success of school

nutrition funding models.

Objective: Evaluate the effectiveness of each type of funding model by assessing their use

of the key factors of successful school nutrition programs as identified by our literature

review.

Deliverable Four: A recommendation to the North Carolina Alliance for Health about potential

funding models for North Carolina.

Objective: Apply our previous research and analyses to make an informed

recommendation regarding North Carolina’s school nutrition funding model.
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Deliverable One: Categorization of Funding Models

Types of School Nutrition Funding Models

1. Grant Programs

a. There are multiple types of grants that schools can receive. Some examples of

grants are:

i. Food service equipment grants

ii. Farm-to-Table grants

iii. Non-profit grants

iv. Federal grants

v. State grants

2. Reimbursement

a. In addition to the reimbursements that the USDA provides as part of the NSLP

and SBP, some states provide reimbursements for schools to help cover more of

the costs of their school nutrition programs. For example, Minnesota provides an

additional $0.55 reimbursement for every paid school breakfast that a school

serves and Kansas provides an additional $0.04 reimbursement for every student

lunch a school serves.

3. Funding Salaries

a. This funding model takes the form of state legislatures providing school districts

with funding to pay the salaries of the cafeteria staff and nutrition workers, in an

effort to reduce the costs that a district would be responsible for paying.

4. Payroll Taxes

a. This model pertains to school employees who operate a school lunch program that

is partially funded by the National School Lunch Act. Employer paid

contributions to the social security administration are paid from funds received by

school districts from the state general fund. Therefore, school nutrition

employees’ payroll tax costs are covered by this general fund.

5. Offsetting Labor Costs

a. In this model, the state provides funding to offset labor costs. The specific

funding amount is determined by the number of full-time school nutrition staff.
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6. Universal Free Meals

a. Universal Free meals is a policy in which the states mandate that public schools

provide free meals to all of their students regardless of financial status.

7. Public-Private Partnerships

a. West Virginia is one of the only states that uses this model. Their legislature states

that the state department of education and each West Virginia county’s school

board will either create a non-profit foundation or a fund restricted solely to the

receipt and expenditure of grants, gifts, and bequests designated to pay for school

nutrition programs. These funds and foundations will aim to match or provide

supplemental funds for school nutrition programs and the state board of education

fund will serve as a back up for counties whose funds do not have enough to

cover their student meal requirements. Donations to the fund can be made by both

public and private individuals or corporations.

8. No State Help

a. Some states do not allocate their own funding for school nutrition programs. In

these cases, the schools rely on the federal funding to provide meals in schools.
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Figure I.
Funding Model Categorization by State

State Funding Model Type

Delaware Funding Salaries

Missouri Grant Programs

North Dakota Grant Programs

Ohio Grant Programs

Connecticut Grant Programs/ Reimbursement

Alaska No State Help

Arizona No State Help

Arkansas No State Help

Indiana No State Help

Kentucky No State Help

Louisiana No State Help

Mississippi No State Help

Montana No State Help

Nevada No State Help

Oklahoma No State Help

South Carolina No State Help

South Dakota No State Help

Tennessee No State Help

Texas No State Help

Wyoming No State Help

Georgia Offsetting Labor Costs

Idaho Payroll Taxes

West Virginia Public-Private Partnership
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Alabama Reimbursement

Colorado Reimbursement

Illinois Reimbursement

Iowa Reimbursement

Kansas Reimbursement

Michigan Reimbursement

Minnesota Reimbursement

Nebraska Reimbursement

New Mexico Reimbursement

North Carolina Reimbursement

Oregon Reimbursement

Pennsylvania Reimbursement

Utah Reimbursement

Virginia Reimbursement

Washington Reimbursement

Wisconsin Reimbursement

District of

Columbia Reimbursement

Florida Reimbursement

Hawaii Reimbursement

Maryland reimbursement

Massachusetts reimbursement

New Hampshire reimbursement

New Jersey reimbursement

New York reimbursement

Rhode Island reimbursement
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Vermont reimbursement

California Universal Free Meals

Maine Universal Free Meals

12



Deliverable Two: Literature Review

Introduction

In the United States, more than 7.25 billion school meals are served each year. In a single

school day, 29.6 million children consume school lunches and 11.8 million get a school-provided

breakfast (School Nutrition Association [SNA], 2021). Federally assisted meal programs such as

the National School Lunch Program (NSLP) and the School Breakfast Program (SBP) provide

nutritional and free or low-cost meals to U.S. public schools, non-profit private schools, and

residential child care institutions (U.S. Department of Agriculture [USDA], 2021). This

assistance is given by the USDA in the form of cash subsidies for each reimbursable meal that is

served (USDA, 2021). The NSLP and SBP have set reimbursement rates for each free meal,

reduced-price meal, and full-price meal that is purchased at the school. For example, the NSLP

reimbursement rate for the 2021-2022 school year is $3.66 for every free meal that is served,

$3.26 for every reduced-price meal served, and $0.35 for every meal that is purchased at a

regular price (SNA, 2021). To ensure equitable access to healthy meals at school, both the NSLP

and the SBP help schools to offer both free and reduced-price meals for students who meet

certain financial qualifications. However, it is important to note that the reimbursements given to

schools by the USDA do not cover the whole cost of each meal served and thus schools and

governments must find additional funding to support their nutritional programs as well. This

additional funding is essential for schools to operate successful nutrition programs.

Purpose

The purpose of this literature review is to analyze the existing pool of literature on the

topic of school nutrition programs to identify key factors that are present in successful school

nutrition programs. We argue that schools have a responsibility to provide nutritious lunches to

all students. We will begin by discussing why school nutrition programs are crucial in terms of

reducing food insecurity, creating equitable access to resources, and improving future academic

and health outcomes of children. Next, we will review the challenges and barriers that

policymakers and schools face when attempting to implement quality nutrition programs. Lastly,

we will discuss the key factors we have identified as crucial aspects for successful school meal

programs and analyze the existing literature.
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Nutritious school meals are an essential part of a healthy and productive learning

environment for several reasons. To combat food insecurity and poor health among children,

federal initiatives like the NSLP require schools to meet their nutritional standards in exchange

for reimbursement on meal costs. For example, it is required that school meals reimbursed by the

NSLP contain no more than 30 calories from fat and less than 10 percent of calories from

saturated fat. According to Asada et al., school lunches also provide important nutrients that

low-income students do not have access to in their meals at home (2017). Children participating

in school meal programs are also much less likely to have nutrient deficiencies and consume

more foods with healthy nutrients such as fruits, vegetables, and milk (Perez, FitzSimons, Feeley,

2017).

Nutritious school meal programs are shown to assist in offsetting the impact of household

food insecurity as well. In a study done by Huang and Barnidge (2016), results showed that the

NSLP is associated with a reduction of food insecurity risk by nearly 14 percent. The authors

argue that by understanding how much free meals reduce household food insufficiency,

policymakers can gain a better understanding of what other public assistance is needed to ensure

that the rest of the household’s food needs are met (Huang and Barnidge, 2016).

Effective school nutrition programs are also associated with long-term beneficial health

and economic outcomes. According to Lundborg et al, intervention to improve health outcomes

early in life, such as at school age, reduces disparities not only in health but also in economic

outcomes during adulthood (2021). In Lundborg et al.’s research, which evaluated the benefits of

Sweden’s universal nutritious school lunch program implemented from 1959-1969, they found

that all students benefited economically from the program, but low-income students experienced

greater benefits (2021). Additionally, the students who were part of the program had better health

outcomes in adulthood (Lundborg et al., 2021). This research presents substantial evidence in

favor of schools providing nutritious meals that are available to all students by arguing that

improving nutrition programs in schools now could potentially help to reduce future economic

disparities and increase the overall healthiness of the population.

Furthermore, research has shown that having access to healthy meals improves

educational outcomes. The Food Research & Action Center (FRAC) (2017) presents data that

argues that students who do not have access to healthy meals do worse in school and are more

likely to receive punishment than students who are not food insecure. According to this research,
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when students struggle with hunger they are more likely to exhibit behavioral, emotional, and

academic problems (Perez, FitzSimons, & Feeley, 2017). Additionally, students who are food

insecure are more likely to repeat a grade, receive special education services, or receive mental

health counseling than low-income students who are not food insecure (Perez, FitzSimons, &

Feeley, 2017).

There is clear and convincing evidence that food insecurity and inadequate nutritional

intake significantly impact the futures of school-age children; therefore, we must ensure that

children receive appropriate nutrition through school meals to provide an equitable environment

for children to learn and grow. Thus decreasing healthcare and economic disparities in the future.

Barriers and Challenges of Successful Nutrition Program Implementation

While there is substantial room for improvement in school nutrition programs and school

nutrition policy, progress is unfortunately slow, and both schools and policymakers face many

barriers as they attempt to improve school nutrition. The current push for school nutrition policy

has been met with uneasy circumstances as there have been several barriers and challenges to

overcome. In passing nutrition policy, the wide variety of stances from constituents results in a

portion of the population always being dissatisfied with the policy proposed. These challenges

and barriers mostly come in the form of complaints from students and their parents, but also

from those whose taxes might be affected. The complaints from students generally pertain to the

contents of lunches, with issues of preference and the stigma that exists around eating school

lunches. These speak to the quality issue of school lunches being the primary focus for students.

Parents, on the other hand, are focused more on the costs of programs, as many are fighting

against policy proposals that would increase the financial burden on themselves, either through

more expensive lunches or possible tax raises. There are also those who are concerned about the

effectiveness of school lunches as it pertains to nutrition and cost.

Schools and childcare institutions also face many barriers when attempting to implement

successful nutrition programs. For example, the free and reduced-price meal options are

unfortunately underutilized by families in need. This means that even when schools can assist in

gaining access to nutritional meals, families may not be aware of this benefit or may not use the

assistance. Schools also may struggle to maintain funds to support their nutrition programs. This

is especially true of the time right after the nutrition standards that their meal program must meet
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have been revised. In a 2016 study of Massachusetts school districts, Cohen et al. (2016)

discovered that after the updated USDA school meal standards were released in 2012, schools

initially faced revenue losses. Fortunately, this research showed that in the long term the school’s

budgets recovered from the initial loss, with no loss in the long term. After the updated standards

were released, school meal participation in lunch programs increased for children in MA schools

who were eligible for the free or reduced lunch fees (Cohen et al., 2016). These findings suggest

that while schools may need to be prepared for short-term revenue deficits when having to adjust

their meals to meet USDA standards, this loss is temporary and the longer-term benefits are

much larger in scale. Therefore, schools should not use this as a reason to resist revisions to their

nutrition program’s requirements.

Another challenge that schools face in terms of nutrition programs is the so-called

“double standard” that school administrations face when trying to both meet the nutrition

standards that the USDA requires and also manage costs when planning for school lunches

(Clauson et al., 2008). While the USDA provides a cash subsidy as reimbursement for each

school meal served, this subsidy does not cover the whole cost of each meal, leaving schools to

cover the rest of the cost. Because of this extra cost for schools, some districts cut costs by

serving meals that do not meet federal nutrition regulations, detracting from students’ nutrition

access. Other schools try to cover the costs of their part of the nutrition funding by adding

vending machines or snack carts that sell higher-priced snacks that are unhealthy but desirable

such as candy and chips in their buildings to increase revenue (Clauson et al., 2008).

Key Factors of a Successful School Nutrition Program

Satisfying the USDA Nutritional Guidelines for School Meals

This factor is generally self-explanatory but must be included, as some schools do not

provide meals that meet the USDA’s nutrition standards set for them. The success of a school

nutrition program is greatly measured by its ability to offer children healthy meals. It is key that

school meal programs meet these nutritional requirements to be successful because without

doing so, they may not be able to receive the funding they need to provide children with healthy

meals.
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Policy Implementation

One of the key factors that contribute to the success of a school nutrition program is how

the program is implemented. Implementation is crucial, as a well-constructed model with poor

implementation will fail to provide the best possible nutrition program for students in schools.

Several aspects of school nutrition policy implementation contribute to its success, including

community environment, teaching students healthy habits, time of implementation, and student

perception of the school meal.

Community Environment

Each school community is unique, and therefore it is essential to tailor school nutrition

policies to best meet its needs. While small, rural schools are more likely to have community

engagement, larger urban schools are more likely to have sufficient resources and a clear policy

in place (McIssac et al., 2019). In addition, the socioeconomic status of the community where

school resides plays a role: higher socioeconomic schools reported more engaged parents and

ease of implementation concerning school nutrition policies (McIssac et al., 2019). Quality of

school infrastructure, including cafeterias and gardens, as well as the prevalence of competitive

“outside” foods available to students are also key variables to consider when implementing a

nutrition program in schools (McIssac et al., 2019). Therefore, to implement effective school

nutrition programs in every school, several components must be considered and accounted for in

the creation of the program: there is no one-size-fits-all school nutrition program.

Teaching Healthy Habits

Successful policy implementation regarding the efficacy of school meal programs also

relies heavily on nutritional education. Student education of nutrition programs can ensure that

healthy eating habits are developed for their lives outside of school buildings. This claim is

supported by the findings of a 2015 study by the CDC which consisted of a qualitative study on a

handful of low-income urban middle schools across the United States. This initiative

implemented nutrition and physical activity intervention in hopes of finding a solution to the

jarring child obesity rates; however, this program had little focus on classroom education of

healthy eating habits (Austin, Bauer, Patel, & Prokop, 2015). Teachers and school staffers noted

that lack of nutritional education created a large barrier to the meal program's success. It was

recommended that classroom-based nutrition initiatives be incorporated with school meal
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programs so that children can understand the reason behind the healthy food choices made in

their cafeterias.

Time of Implementation

The point in a student’s school career at which a beneficial school nutrition program is

implemented is predictive of later healthy eating habits. In one 2019 Texas Tech University

study, a pilot program was implemented that delivered nutrition interventions, such as MyPlate,

and cooking activities (Tovar et al.). At the conclusion of the program, students expressed a need

to learn more advanced cooking techniques so they would feel confident preparing healthy foods

at home (Tovar et al., 2019). In addition, researchers found that the intervention was most

effective when implemented by the sixth grade, so as to give students sufficient time to practice

and learn the benefits of healthy eating (Tovar et al., 2019). Therefore, in order to most

effectively extend the benefits of school nutrition outside of the cafeteria and promote healthy

habits, nutrition programs must be implemented early and with an emphasis on learning to

prepare healthy meals.

Student Perceptions of the School Meal

In a 2019 study, Tsai et al. assessed how students’ perceptions of the healthiness of their

school lunches affected participation in the school’s lunch program. They discovered that

students who reported that school lunches were “often” or “very often” healthy were more likely

to eat more school meals per week than students who reported that they believed that their school

meals were “never” or “rarely” healthy (Tsai et al., 2019). Interestingly, the actual health value of

the school meal did not significantly affect the frequency of school meals eaten- only the

student’s perceptions of its health did. This demonstrates that student perceptions and opinions of

the health of their school meals are a key determinant in whether they opt to purchase their

school’s meals. Therefore, schools need to ensure that their students have positive perceptions

about the health of their school’s meals in order for their school nutrition program to be more

successful.

Examples of Current Policies

School Breakfasts

School-provided breakfasts have been shown to drastically improve the quality of life at

schools and combat food insecurity. According to a study by the National Conference of State
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Legislators, providing breakfast at school has been shown to improve both attendance and

performance. (Hermes, 2012). The study concluded that children who eat school breakfast have

improved math scores, attendance, punctuality, as well as decreased anxiety, depression, and

hyperactivity. If a school breakfast program offers universal breakfast, children who participate

also show greater improvement over students at the same school who do not. Universal breakfast

programs at schools have also shown improvement in student behavior throughout the day. The

cost of students missing breakfast is also notable, as skipping breakfast has been associated with

other health issues such as high cholesterol and insulin, as well as eating disorders or unhealthy

weight management practices (Food Resource and Action Center [FRAC], 2018).

Universal Free School Meal Programs

Some states such as California and Maine have adopted universal school meal programs

that provide free lunches to all students in order to reduce the stigma surrounding free and

reduced lunches. These programs have proven quite effective so far, and many other states and

school districts are considering enacting these programs. There are already a number of districts

that have adopted a universal lunch policy in North Carolina through a policy called the

Community Eligibility Provision (CEP) (Andrews, 2019). The CEP is a federal program through

the U.S. Department of Agriculture that reimburses schools for meals based on the number of

students that already qualify for social service programs such as SNAP. The CEP uses

percentages of eligible students and then distributes funding based on that number as long as the

school keeps track of the number of meals that it serves (Andrews, 2019). The CEP provides

funding to give every qualifying student breakfast and lunch, and if a certain school has more

qualifying students than a federal threshold, that school will be given the funding for every

student at that school to receive a free lunch and breakfast. According to the DPI data for the

2017-18 school year, there are currently thirty districts in North Carolina that use CEP to provide

free breakfast and lunch to each school in their district. Another forty-four districts use CEP at

one or more of their schools, and the remaining 41 do not use CEP at all.

The effects of universal lunches, in particular, have also been shown to produce several

positive effects, such as increased participation with the reduction of stigma around school

lunches, an average rise in the overall health of students, increased time to eat with the

elimination of the line to pay, reduced stress on families to provide lunch, and reducing the
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chance of errors that can cause a student to be denied access to lunch. The benefits of universal

lunches also tend to benefit every student, not just those who need the assistance the most.

Conclusion

Upon reviewing relevant literature, one theme that was consistently missing was the

question of cost and cost-effectiveness. One of the primary concerns for policymakers and

constituents when it comes to passing policy is the relative cost that implementation carries. The

effectiveness relative to cost is an important measure when evaluating policy to determine if the

policy is worth the cost to taxpayers. The literature puts forth a wide variety of research on the

effectiveness of these policies, but the costs are generally overlooked. This could mean one of

two things when it comes to potential policy, firstly that the cost of implementation would

drastically impact the perceived viability of the policy, or more simply that the literature does not

exist because researchers are focused on perhaps the nutritional impact of the programs rather

than the cost of them.

The implementation of less-traditional school nutrition programs also lacks

representation in most of the prominent literature. Some schools and districts have specialized or

unique nutrition programs that are not categorized into any of the conventional methods most

state legislatures are accustomed to. For example, the “farm-to-table” initiative is a program

where schools use locally grown produce to feed their students (Food Resource and Action

Center, 2019). While this program has received a lot of praise in theory, there is no convincing

research available regarding the effectiveness of this strategy in practice. Another less-traditional

implementation method that is mentioned in the literature but lacks widespread empirical support

is the concept of engaging students in determining meal preferences. Some districts have shared

their positive experiences of providing students with samples of meals and surveys so they have

more influence over their healthy food options (Food Resource and Action Center, 2019).

However, more substantial evidence of successful implementation is needed before this method

is confidently recommended.

Additionally, there is not a strong consensus regarding the most effective school nutrition

funding model. While the literature provides ample detail about the different types of funding

models in each state, it does not synthesize the various types in order to determine which model

most effectively implements school nutrition standards. In addition, there is no discussion of how

school nutrition in various states could be improved by pulling concepts from models employed
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in other states. Therefore, this literature review is critical to both determine which specific key

factors make a funding model successful as well as how to best combine these elements to create

the best school nutrition model possible for any given state. Unsurprisingly, since there is no

strong consensus on most factors surrounding school nutrition programs, each state seems to

implement and, to some degree, fund nutrition programs differently. Throughout our research

process, we were unable to discern uniform methods that each state follows.

After conducting the literature review, some overarching themes that emerged are

accessibility, inclusivity, and stigma reduction regarding school lunch programs. Many of our

sources emphasized the importance of ensuring equitable access to nutritional meals at school

and argued that this access is essential to promoting healthy learning and development in the

school environment. The literature was unanimous in arguing that a school meal must be

available to each child every day and that no child should ever be denied food or singled out for

the inability to pay. Several authors identified the need for stigma reduction so that students who

received a free or reduced-price meal did not feel isolated or ashamed. Another subset of the

research also identified accessibility to nutritional meals at school as a key factor in reducing

health and economic disparities in the U.S.

Overall, there are significant gaps in the literature that require additional research in order

to comprehensively understand the most effective and equitable school nutrition programs.

Despite these gaps, we found that successful school nutrition programs must include stigma

reduction programs, access to school lunches for all students despite their ability to pay, and

supplemental nutritional education for students. We conclude that if a school nutrition program

were to have each of these fundamental aspects, it would be the most effective.
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Deliverable Three: Data Analysis

Figure II.

Participation Rates in School Meal Programs

State

Public
School

Population

NSLP
Participation
(Annually)

Per
Student

SBP
Participation
(Annually)

Per
Student

Summer Meal
Participation

(Daily)
Per

Student

Alabama 724,178 499,934 69.03% 272,446 37.62% 49,444 6.83%

Alaska 131,489 53,285 40.52% 26,946 20.49% 5,498 4.18%

Arizona 1,080,319 619,431 57.34% 312,265 28.90% 15,667 1.45%

Arkansas 495,291 312,581 63.11% 194,175 39.20% 12,519 2.53%

California 6,163,001 3,153,141 51.16% 1,696,894 27.53% 145,479 2.36%

Colorado 913,223 360,197 39.44% 168,693 18.47% 26,486 2.90%

Connecticut 527,829 284,286 53.86% 114,393 21.67% 30,375 5.75%

Delaware 138,414 98,371 71.07% 54,009 39.02% 16,550 11.96%

District of
Columbia 51,000 52,641 103.22% 35,373 69.36% 9,654 18.93%

Florida 2,791,687 1,725,924 61.82% 864,424 30.96% 212,855 7.62%

Georgia 1,686,318 1,174,602 69.65% 649,674 38.53% 80,051 4.75%

Hawaii 171,600 103,712 60.44% 32,517 18.95% 6,327 3.69%

Idaho 284,834 148,762 52.23% 70,359 24.70% 19,256 6.76%

Illinois 2,072,880 1,014,938 48.96% 442,161 21.33% 107,082 5.17%

Indiana 1,041,369 727,813 69.89% 284,391 27.31% 48,461 4.65%

Iowa 490,094 373,442 76.20% 104,152 21.25% 22,315 4.55%

Kansas 489,043 331,044 67.69% 124,469 25.45% 26,035 5.32%

Kentucky 647,987 514,524 79.40% 327,565 50.55% 87,530 13.51%

Louisiana 699,625 545,226 77.93% 295,482 42.23% 22,027 3.15%

Maine 179,986 95,318 52.96% 52,185 28.99% 14,710 8.17%

Maryland 909,414 441,984 48.60% 262,883 28.91% 68,796 7.56%

Massachusetts 911,432 526,432 57.76% 214,921 23.58% 56,438 6.19%

Michigan 1,499,552 803,248 53.57% 403,566 26.91% 81,603 5.44%

Minnesota 848,742 605,578 71.35% 239,919 28.27% 64,930 7.65%

Mississippi 470,666 354,160 75.25% 197,710 42.01% 52,163 11.08%

Missouri 917,900 564,083 61.45% 291,971 31.81% 45,579 4.97%

Montana 104,635 79,205 75.70% 39,453 37.71% 12,424 11.87%
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Nebraska 303,505 243,570 80.25% 81,525 26.86% 10,559 3.48%

Nevada 493,000 230,150 46.68% 132,618 26.90% 8,301 1.68%

New Hampshire 192,003 80,389 41.87% 22,319 11.62% 12,435 6.48%

New Jersey 1,280,000 667,127 52.12% 318,981 24.92% 72,639 5.67%

New Mexico 343,036 208,952 60.91% 141,632 41.29% 25,931 7.56%

New York 1,094,138 1,688,388 154.31% 794,814 72.64% 432,714 39.55%

North Carolina 1,551,508 835,081 53.82% 455,308 29.35% 92,010 5.93%

North Dakota 101,111 93,332 92.31% 29,270 28.95% 4,200 4.15%

Ohio 1,729,916 969,722 56.06% 450,137 26.02% 64,574 3.73%

Oklahoma 673,483 432,494 64.22% 227,778 33.82% 14,783 2.20%

Oregon 560,917 287,378 51.23% 144,573 25.77% 35,037 6.25%

Pennsylvania 1,730,000 1,011,966 58.50% 421,090 24.34% 77,273 4.47%

Rhode Island 143,557 77,705 54.13% 34,813 24.25% 9,874 6.88%

South Carolina 761,290 473,926 62.25% 268,738 35.30% 45,323 5.95%

South Dakota 130,471 105,338 80.74% 29,619 22.70% 6,661 5.11%

Tennessee 935,376 641,334 68.56% 382,232 40.86% 61,481 6.57%

Texas 5,371,586 3,362,310 62.59% 1,937,984 36.08% 136,447 2.54%

Utah 665,790 332,277 49.91% 85,282 12.81% 3,522 0.53%

Vermont 83,769 45,762 54.63% 25,197 30.08% 9,927 11.85%

Virginia 1,252,756 704,413 56.23% 359,907 28.73% 75,090 5.99%

Washington 1,051,694 519,311 49.38% 203,048 19.31% 42,698 4.06%

West Virginia 271,744 186,879 68.77% 149,730 55.10% 13,566 4.99%

Wisconsin 814,000 504,015 61.92% 200,717 24.66% 59,009 7.25%

Wyoming 91,533 47,209 51.58% 17,303 18.90% 4,549 4.97%

TOTAL 48,068,691 29,557,855 61.49% 14,772,336 30.73% 2,685,368 5.59%
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In order to determine the most effective school nutrition type, our team first created a

rubric for funding model effectiveness, ranking states on several measures using a score of 1-4.

The measures included in the rubric were if the NSLP or SBP is mandated, participation in the

state school nutrition program, and summer meals participation rate. An example rubric is

located in the appendix.

Figure III.
Rubric Scores

State
NSLP

Participation
SBP

Participation
SM

Participation
NSLP

Mandate
SBP

Mandate Totals

Alabama 3 2 1 0 0 6

Alaska 2 1 1 0 0 4

Arizona 3 2 1 0 1 7

Arkansas 3 2 1 0 1 7

California 3 2 1 2 2 10

Colorado 2 1 1 0 1 5

Connecticut 3 1 1 0 1 6

Delaware 3 2 1 0 0 6

District of
Columbia 4 3 1 2 2 12

Florida 3 2 1 0 1 7

Georgia 3 2 1 2 2 10

Hawaii 3 1 1 2 2 9

Idaho 3 1 2 0 0 6

Illinois 2 1 1 0 0 4

Indiana 3 2 1 0 1 7

Iowa 4 1 1 0 0 6

Kansas 3 2 1 0 1 7

Kentucky 4 3 1 0 0 8

Louisiana 4 2 1 2 2 11

Maine 3 2 2 2 2 11

Maryland 2 2 1 2 2 9

Massachusetts 3 1 1 0 0 5

Michigan 3 2 1 2 2 10
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Minnesota 3 2 1 0 0 6

Mississippi 4 2 1 0 0 7

Missouri 3 2 1 0 1 7

Montana 4 2 1 0 0 7

Nebraska 4 2 1 0 0 7

Nevada 2 2 1 0 0 5

New
Hampshire 2 1 2 0 0 5

New Jersey 3 1 1 2 2 9

New Mexico 3 2 4 1 1 11

New York 4 3 4 0 1 12

North Carolina 3 2 1 2 2 10

North Dakota 4 2 3 0 0 9

Ohio 3 2 1 0 1 7

Oklahoma 3 2 1 0 0 6

Oregon 3 2 1 0 1 7

Pennsylvania 3 1 1 0 0 5

Rhode Island 3 1 2 2 2 10

South Carolina 3 2 1 2 2 10

South Dakota 4 1 2 0 0 7

Tennessee 3 2 1 0 0 6

Texas 3 2 1 0 0 6

Utah 2 1 1 0 0 4

Vermont 3 2 4 2 2 13

Virginia 3 2 1 0 0 6

Washington 2 1 1 2 2 8

West Virginia 3 3 1 2 2 11

Wisconsin 3 1 1 0 0 5

Wyoming 3 1 1 0 0 5

TOTAL 155 89 67 31 42 384

Average 3.04 1.75 1.31 0.61 0.82 7.53
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We collected data regarding the level of food insecurity in each state as another measure of model

effectiveness. The rubric scores for each state were averaged and organized by funding model. In

addition, our team averaged the food insecurity score of each state and organized these values by funding

model type as well.

Figure IV.
Comparison of Funding Model Type and Food Insecurity Rate

State
Percent Food

Insecure Funding Model

Model Average
of Food

Insecurity

DE 9.9 Funding Salaries 9.9

MO 11.5 Grant Programs 10.33333333

ND 7.9 Grant Programs

OH 11.6 Grant Programs

CT 11.8
Grant Programs/
Reimbursement 11.8

AK 10.6 No State Help 12.28

AR 12.6 No State Help

AZ 11 No State Help

IN 11.6 No State Help

KY 13.8 No State Help

LA 14.8 No State Help

MS 15.3 No State Help

MT 10.4 No State Help

NV 11.9 No State Help

OK 14.6 No State Help

SC 11.2 No State Help

SD 9.1 No State Help

TN 12.5 No State Help

TX 13.3 No State Help

WY 11.5 No State Help

GA 10
Offsetting Labor
Costs 10

ID 9.6 Payroll taxes 9.6

WV 15.1 Public-Private 15.1
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Partnership

AL 14 Reimbursement 9.642307692

CO 10.1 Reimbursement

IA 6.9 Reimbursement

IL 9.2 Reimbursement

KS 11.3 Reimbursement

MI 11.8 Reimbursement

MN 7 Reimbursement

NC 12.1 Reimbursement

NE 10.5 Reimbursement

NH 5.7 Reimbursement

NJ 8.4 Reimbursement

NM 13.4 Reimbursement

NY 10.5 Reimbursement

OR 9.2 Reimbursement

WI 9.7 Reimbursement

DC 10.3 Reimbursement

FL 10.1 Reimbursement

HI 8.9 Reimbursement

MA 8.4 Reimbursement

MD 9.2 Reimbursement

PA 9.9 Reimbursement

RI 8.2 Reimbursement

UT 10 Reimbursement

VA 8.5 Reimbursement

VT 8.6 Reimbursement

WA 8.8 Reimbursement

CA 9.8
Universal Free
Meals 10.6

ME 11.4
Universal Free
Meals

U.S.
Average 10.7
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Figure V.
Comparing Funding Model Types by Rubric Scores and Food Insecurity Rates

State Funding Model Rubric Totals

Food Insecurity
Average by

Model

Delaware Funding Salaries 6 6.00

Missouri Grant Programs 7 7.67

North Dakota Grant Programs 9

Ohio Grant Programs 7

Connecticut
Grant Programs/
Reimbursement 6 6.00

Alaska No State Help 4 6.87

Arizona No State Help 7

Arkansas No State Help 7

Indiana No State Help 7

Kentucky No State Help 8

Louisiana No State Help 11

Mississippi No State Help 7

Montana No State Help 7

Nevada No State Help 5

Oklahoma No State Help 6

South Carolina No State Help 10

South Dakota No State Help 7

Tennessee No State Help 6

Texas No State Help 6

Wyoming No State Help 5

Georgia
Offsetting Labor
Costs 10 10.00

Idaho Payroll Taxes 6 6.00

West Virginia
Public-Private
Partnership 11 11.00

Alabama Reimbursement 6 7.62

Colorado Reimbursement 5

Illinois Reimbursement 4

Iowa Reimbursement 6

Kansas Reimbursement 7
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Michigan Reimbursement 10

Minnesota Reimbursement 6

Nebraska Reimbursement 7

New Mexico Reimbursement 11

North Carolina Reimbursement 10

Oregon Reimbursement 7

Pennsylvania Reimbursement 5

Utah Reimbursement 4

Virginia Reimbursement 6

Washington Reimbursement 8

Wisconsin Reimbursement 5

District of
Columbia Reimbursement 12

Florida Reimbursement 7

Hawaii Reimbursement 9

Maryland reimbursement 9

Massachusetts reimbursement 5

New
Hampshire reimbursement 5

New Jersey reimbursement 9

New York reimbursement 12

Rhode Island reimbursement 10

Vermont reimbursement 13

California
Universal Free
Meals 10 10.50

Maine
Universal Free
Meals 11

Average 7.47
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Deliverable 4: Recommendations

Key Findings and Recommendations for North Carolina

After scoring each state using the rubric and the food insecurity level, we agree that both

the grant programs and the reimbursement programs are the most effective models. There is not a

statistically significant difference between the two scores to confidently rank one higher than the

other. Both models scored highly on our rubric and on average have lower food insecurity rates.

They have the highest rates of National School Lunch Program and School Breakfast Program

participation, and they are also already two of the most commonly used funding models.

North Carolina currently uses a reimbursement model to fund its school nutrition

program, which is one of the model types we recommended as most effective. However, the state

of North Carolina does not mandate the SBP. In addition, North Carolina has a fairly high food

insecurity rate of 12.1%. Therefore, our group recommends that North Carolina mandate

participation in the SBP. Research shows that participation in school meal programs can reduce

food insecurity by several percentage points (Huang et al., 2016).

Considerations

One major factor we considered as we assessed measures of nutrition program

effectiveness is that states do not all start off with equal funding for their nutrition programs. For

example, some states, such as those with higher median household incomes and lower poverty

rates, may generate more tax revenue and thus be able to funnel more funding into their nutrition

programs. States where the prices of food and transportation are higher will also likely have

adjusted their funding to account for this. In general, funding for nutrition programs is affected

by many socioeconomic and demographic factors such as the school-age population, the

percentage of the population facing food insecurity, poverty rates, stakeholder influences,

political opinions about funding allocation, and the availability of healthy and affordable food

options.

Another factor that we considered when analyzing our findings is that multiple states had

unique funding models. We considered these states to be outliers when we compared the rubric

and food insecurity scores. Since we did not have a basis for comparison for effectiveness, and

despite the fact that some of these states scored high on our rubric, we did not consider them in
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our final model recommendations. For example, Georgia scored a 10 on our rubric; however, we

did not include it in our recommendation since it was the only state that utilized a funding model

that offsets labor costs.

The last factor that we considered when making our recommendation is in regards to the

lack of longitudinal data available on school nutrition funding models. This type of data would

have given us the opportunity to analyze the long term impacts of the different funding model

types. Unfortunately, we were not able to find longitudinal data reporting on the impacts funding

models have on their populations.
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