
OBESITY PREVENTION (A MUST, SECTION EDITOR)

The School Food Environment and Obesity Prevention:
Progress Over the Last Decade

Emily Welker1 & Megan Lott1 & Mary Story1

Published online: 11 April 2016
# Springer Science+Business Media New York 2016

Abstract The school food environment—including when
and where children obtain food and the types of options avail-
able during the school day—plays an important role in chil-
dren’s consumption patterns. Thus, childhood obesity preven-
tion efforts often focus on altering the school food environ-
ment as a mechanism for improving student dietary intake.
This review examines the role school food programs and pol-
icies play in improving children’s diet, weight, and health.
Overall, research suggests that significant improvements have
been made in school nutrition policies and programs. Due to
the recent program changes made as a result of the 2010
Healthy, Hunger-Free Kids Act, an emphasis was placed on
research conducted over the past decade and especially on the
evaluation of foods and beverages served and sold since im-
plementation of this national law. This review also examines
remaining gaps in the literature and opportunities for further
improvements in school food programs and policies.
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Introduction

Childhood obesity is one of the most serious public health
problems facing the USA, and there is an urgent need to find
effective solutions. Efforts to prevent and reduce childhood
obesity have the greatest effect when they take into account
not only the individual but also the environment in which a
person lives, learns, works, and plays. With children and ad-
olescents consuming up to 50 % of their daily calories at
school, the school food environment plays an important role
in childhood obesity prevention [1]. This is particularly rele-
vant for the more than 21.5 million school-age children from
lower income households who receive free or reduced-price
meals on a typical day [1]. An extensive review of the litera-
ture conducted by the 2015 Dietary Guidelines for Americans
Advisory Committee found that school-based programs and
policies can improve dietary intake and weight status of chil-
dren [2]. Additionally, the US Department of Agriculture’s
(USDA) updated nutrition standards for school meals, snacks,
and beverages following the Healthy, Hunger-Free Kids Act
(HHFKA) of 2010 ensure that the school food environment is
an increasingly important focal point for ongoing efforts to
improve children’s health and nutrition and prevent childhood
obesity [3]. In this article, we explore various components of
the school food environment and their capacity to positively
influence children’s diet, weight, and overall health, with an
emphasis on changes that have occurred from 2010 to present
(Table 1).

School Meals: National School Lunch Program
and School Breakfast Program

The National School Lunch Program (NSLP) and the School
Breakfast Program (SBP) are the primary sources of foods and
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beverages provided by schools during the school day. The
NSLP was established in 1946 and the SBP in 1966 in order
to meet the needs of under-nourished children across the USA
[4, 5]. Today, these programs are not only a primary source of
nutritious meals for low-income children but they also play an
important role in reducing the income and race or ethnicity-
based disparities in diet quality and health outcomes. In 2014,

30.5 million children participated in the NSLP, 71.6 % of
which received free or reduced-price lunch, and 13.64 million
children participated in the SBP, 84.9 % of which received
free or reduced-price breakfast [6, 7]. Given the marked dif-
ference between student participation in NSLP and SBP and
the positive relationship between the SBP and academic out-
comes, attendance, and dietary intake, recent efforts such as

Table 1 Summary of national school food environment changes covered in this review over the past decade

Before Updated Federal Regulations
(pre-2010 Healthy, Hunger-Free Kids Act) [82]

After Updated Federal Regulations
(post-2010 Healthy, Hunger-Free Kids Act) [82]

School meals Nutrition standards were in existence,
with a requirement to align with the
most current version of the Dietary
Guidelines for Americans; however,
they had not been updated since the
mid-1990s.

USDA updated school meal standards
requiring schools to serve more fruits,
vegetables, and whole grains, and
less sugar, salt, and fat beginning in
the 2012–2013 school year. These
standards also redefine portion sizes
and apply calorie counts (by grade-level)
designed to maintain a healthy weight.
Schools are provided an additional 6
cents per lunch for meeting these
updated standards.

Water access No requirements Schools participating in the NSLP are
required to make free potable water
available where lunch meals are served
during the meal service. Schools are
encouraged, but not required, to provide
water at breakfast.

Competitive foods and beverages (CF) No national nutrition standards for
CF; rather, there was a patchwork
of state and local policies addressing
this issue.

Effective July 1, 2014, schools are required
to meet the Smart Snack requirements
for all foods sold on campus during the
school day, including those sold a la carte,
in the school store, and in vending machines.
Special exemptions are allowed for infrequent
school-sponsored fundraisers.

USDA Foods No nutrition requirements. USDAwas required to develop model product
specifications and practices for all USDA
Foods offered in school programs and to
provide nutrition information to schools.

Farm to School (F2S) Prior to 2010, a competitive F2S
grant program did exist, but no
funding was ever made available.
An allowance for giving local
products a priority was included
in the 2008 Farm Bill (Bgeographic
preference^).

USDAwas required to provide training and
technical assistance and $5 million per
year was made available for competitive
grants to schools, states, and local agencies
for farm to school activities.

Fresh Fruit and Vegetable Program (FFVP) This program was created as a pilot
serving four states and one Indian
Tribal Organization in the 2002
Farm Bill. The program has since
expanded to serve states nationwide,
including DC, Guam, Puerto Rico,
and the Virgin Islands.

No changes included in the HHFKA.

Local School Wellness Policies (LSWP) Required by the 2004 Child Nutrition
and WIC Reauthorization Act, all
schools were required to develop a
LSWP by the 2006–2007 school year.

USDAwas required to update LSWP
requirements to focus on nutrition and
obesity, increase the transparency and
accountability, and provide training and
technical assistance to schools. A proposed
rule was released in February 2014; a final
rule has not yet been released.
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universal breakfast and breakfast in the classroom have fo-
cused on program expansion and outreach [8, 9].

Following the HHKFA, nutrition standards for the NSLP
and SBP were updated for the first time in more than 15 years
[10•]. These standards, which went into effect in 2012, were
based on recommendations from the Institute of Medicine and
primarily require schools to offer more servings and varieties
of fruits and vegetables, more whole grains, and less saturated
fat and sodium. Prior to 2012, meals provided by the NSLP
and SBP were too high in sodium and saturated fat and low in
important nutrients and food groups like fiber and whole
grains [11]. Additionally, following HHFKA, schools were
required to make free, potable water available to all students
where meals are served [12]. Unfortunately, the guidance pro-
vided by USDA on this topic has primarily focused on lunch
and only requires water to be served during breakfast when it
is in the cafeteria, not in other locations [13]. Many consider
this to be a significant loophole as breakfast in the classroom
and universal breakfast options, such as grab-and-go, are be-
coming increasingly popular. Research has shown that replac-
ing sugar-sweetened beverages with calorie-free beverages,
such as water, may lead to decreased weight gain in children
[14, 15]. Additionally, a plethora of research exists on the
importance of adequate water consumption to children’s
health and development, yet currently, over half of all children
in the USA are inadequately hydrated [16].

Research has demonstrated significant improvements in
the nutritional content of meals offered even after only 1 year
of implementation [17•]. CDC data show that 94.4 % of
schools nationwide are now offering whole grain foods every
day at lunch, 79.4 % are offering two or more vegetables for
lunch, and 78 % are providing two or more fruits for lunch
[10•]. Further, in 2015, USDA reported that 97.1 % of school
food authorities nationwide were meeting the updated school
meal standards [18]. Along these lines, access to free water in
schools has increased in California and nationally since im-
plementation of the HHFKA provisions [19, 20]. These data
suggests that there has been a significant improvement in the
foods and beverages offered to children across the USA.

Student Acceptance and Consumption

Overall, it appears that student acceptance of the healthier
offerings in school meals is improving. Initially, 53 % of ele-
mentary schools reported that children complained about the
meal changes; however, after less than 1 year of implementa-
tion, 70 % of schools reported that children liked the lunches
[21]. Among middle and high schools, trends were similar
with initial pushback but improved acceptance over time
[22]. There were significantly more complaints about the
new meals at the high school level and in rural elementary
schools, highlighting the need for increased training and tech-
nical assistance among these groups [21, 22].

Along these lines, school food authorities and other stake-
holders have expressed concern about whether or not there has
been an increase in food waste following implementation of
the updated standards. Several studies have measured plate
waste in small subsets of schools and have shown mixed re-
sults [23, 24•, 25, 26]. Generally, these studies have found that
food waste has not increased as a result of updated meal stan-
dards [23, 24•]. One study noted that observed food waste was
high both pre and post implementation, suggesting that this is
a long-standing issue and efforts are needed to improve con-
sumption [23]. Another study found that food waste was low-
er post-implementation due to increases in vegetable con-
sumption [24•]. Conversely, another study found that about
25 % of middle and high schools reported a little more waste
and 16 % of middle and 20 % of high schools reported much
more food waste after implementation [22].

Still, the research on selection and consumption following
implementation of updated standards is promising, with some
research showing that more students are selecting fruit, 100 %
juice, other vegetables, whole grains, protein foods, milk, and
fewer starchy vegetables [27]. Some research has also sug-
gested that more low-income students are buying and consum-
ing lunch post-implementation [21]. These findings are impor-
tant given that low-income students are at increased risk for
obesity.

Health and Weight Outcomes

Research suggests that the updated meal standards have and
will continue to make meaningful contributions to obesity pre-
vention by replacing consumption of energy-dense, nutrient-
poor foods and beverages with healthier options. Significant
associations have been found between several specific USDA
meal components, specifically offering fruits or vegetables
wherever food is sold in a school and not offering whole or
2 % milk, and a decreased odds of overweight and obesity
among high school students [28]. Also, absence of sugar-
sweetened beverages is associated with lower odds of over-
weight and obesity among Hispanic middle school students
[28]. Research also suggests that the more components of the
USDA meal standards that are successfully implemented by
high schools, the lower the odds of overweight and obesity
[28]. With regards to the water requirements, a recent study
examining the effects of installing water jets in New York City
schools also showed an association between a relatively low-
cost water availability intervention and decreased student
weight [29]. Additionally, an evaluation of guidelines similar
to those required by USDA found reductions in calories con-
sumed per student per year [30]. Further, research focused on
state laws with standards similar to those now required by
USDA suggests that more rigorous nutrition standards may
be associated with more favorable weight status, especially
among students receiving free and reduced-price meals as
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compared to students who do not participate in the NSLP [31].
These data highlight the importance of providing support to
schools to ensure full implementation of the standards.

Ongoing Challenges

While the updated nutrition standards have generated some
pushback, research generally suggests that they have resulted
in measurable improvements in the school food environment
and in children’s behaviors and intake. Yet, there are ongoing
implementation challenges that need attention, such as the in-
creased cost of serving healthier meals and the need for updated
kitchen equipment and staff training. Several solutions to these
challenges have been suggested by recent research (Table 2).

As part of the HHFKA, USDA provided schools meeting
updated nutrition standards an additional 6 cents per lunch; no
additional funds were provided for breakfast [3]. There is de-
bate over whether this addition to the federal reimbursement
rate is sufficient to provide the increased servings of fruits,
vegetables, and whole grains required by updated standards.
Analyses using varying methods have arrived at different es-
timates for the cost of serving healthier school meals, some
showing 6 cents would be sufficient and some demonstrating
6 cents would leave a financial gap for schools to fill [32].

A recent nationwide survey of school nutrition staff found
that the most commonly cited barriers to meeting updated
nutrition standards were a lack of kitchen equipment or infra-
structure and training and technical assistance [33, 34]. Nearly
90 % of schools reported that they needed one or more pieces
of equipment to meet the standards [34]. Only 42% of schools
reported they had money in their budget for equipment, and of
those, only about half felt the amount was sufficient [34].
Since 2009, USDA has allocated grant funding to provide
equipment to schools, but more support will be needed as
federal funding for kitchen equipment has largely been absent
for the last 30 years [34, 35]. Further training and technical
assistance are also needed for school nutrition staff on the
updated nutrition standards, culinary skills, and professional
standards [10•, 23, 33]. Only 37% of schools have funding set
aside for staff training, and few of these schools feel that
funding is sufficient [33]. In 2015, USDA released a final rule
that established minimum professional standards, hiring re-
quirements, and continuing education requirements for indi-
viduals operating school meal programs [33]. These efforts
will be important to ensuring effective implementation of
USDA’s updated meal standards.

Finally, US studies suggest that providing and promoting
appealing water in school cafeterias and providing cups can
increase intake of water and decrease obesity [29, 36, 37].
However, more information and guidance is needed for
schools onwhat qualifies as Beffective^ drinkingwater access.
For example, research suggests that just having a traditional
drinking fountain may not adequately increase intake in

school cafeterias [38]. Examples of best practices include en-
suring that the water source is safe and appealing to students,
providing cups or reusable water bottles, and promoting water
intake through signs or other activities [29, 36–38].

Competitive Foods and Beverages: Smart Snacks

While school meals are key components of the school food
environment, there are a number of other foods and beverages
available to students throughout the school day, such as those
sold in a la carte lines, school stores, and vending machines.
These foods and beverages make significant contributions to
children’s consumption during the school day and may play
an important role in obesity prevention efforts. Prior to the
HHFKA, USDA termed these items competitive foods and
beverages (CF); however, they are now more commonly re-
ferred to as Smart Snacks.

The HHFKA required USDA for the first time to establish
minimum nutrition standards for CF. As a result, in 2014, the
USDA Nutrition Standards for All Foods Sold in School, also
known as the Smart Snacks nutrition standards, went into ef-
fect [39]. The Smart Snack standards limit the amount of cal-
ories, fat, sodium, and sugar found in CF and increase the
servings of fruits, vegetables, and whole grains provided to
children [39]. Prior to Smart Snacks, CF were readily available
to students throughout the school day and generally contained
higher than recommended amounts of fat, sugar, and sodium
[40–42]. In 2012, a la carte foods were sold at lunch in 82% of
elementary schools, 95 % of middle schools, and 90 % of high
schools across the country [43•]. Vending machines remain
widely available in high schools but are much less common
in elementary schools [43•]. Between 2008 and 2012, only
20 % of middle school and 17 % of high school students
attended a school that did not offer candy and regular fat
snacks. In comparison, fruits and vegetables were offered at
only 25 % of middle schools and 16 % of high schools [44].

Prior to Smart Snacks implementation, few schools met the
requirements; therefore, these new USDA regulations have
great potential to improve the school food environment and,
as a result, children’s weight and health [44]. Because of the
recency of the changes, there has been little research evaluat-
ing the Smart Snacks standards to date; however, there is a
wealth of existing evidence on the effects of CF on children’s
diets and health, and the role policies can play in improving
the school food environment.

Availability and Consumption

Research has consistently demonstrated that strong CF policies
and programs have a significant influence on availability and in-
school consumption of both healthy and unhealthy foods [45•,
46, 47]. For example, one study found that strong CF policies
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may be associated with reductions in the availability of sugar-
sweetened beverages, as well as improvements in children’s
reported consumption behaviors [47]. Studies have also found
that state and district-level CF policies can exert a significant
influence on improving the school food environment when
compared to states without such policies [48]. Additionally,
more rigorous CF policies have been associated with decreased
consumption of sugar, fat, and calories and increased consump-
tion of vegetables, fruits, and whole grains [48, 49].

Health and Weight Outcomes

The data examining CF policies and their influence on BMI and
weight outcomes are limited. A recent systematic review of this
topic found mixed results [45•]. One study demonstrated that
CF policies were associated with reduced odds of overweight or
obesity; another demonstrated that CF policies may be asso-
ciated with a lower rate of increase of overweight among fifth
graders, and two additional studies hadmixed findings [50–53].
However, another national study of fifth grade students found
no association between CF availability in schools and BMI
[42]. Few of these studies used pretest/posttest study designs,
with most using cross-sectional data to evaluate the impact of
CF policies on the odds of overweight or obesity. Future re-
search efforts should attempt to use longitudinal approaches to
track the relationship between CF policies and BMI and weight
outcomes. While studies examining the link between such pol-
icies and weight outcomes are limited in number, it is important
to note that CF consumption can negatively influence children’s
diet and health without significantly influencing their BMI [42].

While these examples may illustrate the potential impact of
CF policies, they may not accurately reflect the true impact of
Smart Snacks, as no existing state policies were fully aligned
with the new USDA standards. Overall, this research suggests
that CF exert a significant influence on the school food envi-
ronment and that the Smart Snacks standards have the capac-
ity to make significant, positive improvements in children’s
diet, weight, and health.

Ongoing Challenges

While the Smart Snacks standards are a significant step to im-
proving the CF offered in schools, there are several loopholes
that should be addressed in future policy efforts. Fundraisers in
schools are a common source of unhealthy foods and beverages
[54]. Yet, the Smart Snacks standards allow for an exemption,
whereby state agencies may determine an allowable number of
fundraisers per year that can sell non-compliant items during
the school day. There is wide variability among states in the
number of exempted school fundraisers permitted, with some
allowing as many as 90 exemptions per year. Moving forward,
it will be important for state agencies to achieve a balance
between students’ health and school financial needs.

Another issue that has recently emerged is that of Bcopy cat
snacks.^ Many manufacturers have reformulated food and
beverage products to meet Smart Snack standards, and these
healthier versions are sold directly to schools [55]. These
products are designed to look like their less-healthy counter-
parts and are not commonly available in grocery stores.
Moreover, brands advertise the less nutritious versions of the
same products through various forms of media accessed by
school-aged children. A recent report concluded that this will
likely lead to confusion among consumers about the nutrition-
al quality of snacks [55].

Concerns have also been raised regarding the cost implica-
tions of transitioning to Smart Snacks standards. However,
recent research estimating the cost-effectiveness of several
obesity prevention policies found that nutrition standards for
foods sold outside of school meals were one of only a few
policies that saved more in terms of future health care costs
than they would cost to implement [56•]. Further, a growing
body of research suggests that improving the nutritional quality
of CF does not negatively impact school food service budgets
over time [57] with some studies finding that CF policies may
increase a la carte sales, participation in the NSLP and SBP,
and average meal revenue [46, 47, 58, 59]. Overall, innovative
policy and program solutions and research efforts will be re-
quired to overcome each of these challenges (Table 2).

Other Policies and Programs to Support a Healthy
School Food Environment

There are a number of other policies and programs in place at
the national, state, and local levels impacting the school food
environment. In this section, we touch on four programs that
have been shown to positively influence children’s diet: Farm
to School, USDA Foods, the USDA Fresh Fruit and Vegetable
Program, and Local School Wellness Policies. Several other
programs such as afterschool meals and snacks and summer
food service can also play an important role in student’s diets,
especially for those children qualifying for free and reduced-
price meals; however, as these programs typically occur out-
side of the school day and often at non-school building sites,
they were outside the scope of this paper.

Farm to School

Research has demonstrated that Farm to School (F2S) pro-
grams can play a role in the prevention of childhood obesity
through increasing preferences for fruits and vegetables [60].
First emerging in the mid-1990s, F2S programs have grown
rapidly over the past two decades [61, 62]. With this growth
came national policy support and the inclusion of F2S provi-
sions in the 2008 Farm Bill and the 2010 HHFKA [62]. The
Farm Bill included a geographic preference provision, which
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permitted school food service directors to give preference to
local vendors for the first time [63]. Similarly, the HHFKA
encouraged participants in the NSLP and SBP to source some
of their food from local or regional farmers [61] and
established the USDA Farm to School grant program, which
provides technical assistance to schools, as well as grants to
develop or improve successful F2S programs [3]. To date, 221
F2S grants have been made by USDA [64]. Grantees primar-
ily use these funds to buy healthy food, train staff, purchase
equipment, deliver experiential education, and develop part-
nerships [64]. Data have also shown that schools with opera-
tional F2S programs report reduced plate waste, improved
acceptance of healthier school meals, lower school meal pro-
gram costs, and increased participation in the school meals
program, among other benefits [65]. As such, F2S may be
an important strategy for responding to concerns regarding
cost and acceptance of updated school meal standards in ad-
dition to improving dietary intake and preventing obesity.

USDA Foods

USDA Foods, also called Bentitlement^ foods or commodi-
ties, provide an important opportunity for schools to offset
some of the costs associated with the updated school meal
nutrition standards [66, 67]. Schools participating in the
NSLP or SBP are entitled to receive USDA Foods for each
meal served. Research has shown that USDA foods comprised
20 % of all food served in school lunches and were the single
largest ingredient in school meals [67]. Yet, many schools do
not participate in the program or use their full entitlement [68].
Of the participating schools, approximately 82 % of entitle-
ment dollars were spent on meat and cheese, whereas only
13 % of funds went to fruit, fruit juice, vegetables, and le-
gumes [68]. Approximately 50 % of foods were externally
processed to convert raw or bulk items into ready-to-use end
products higher in added fat, sugar, and sodium [68].

The HHFKA directed USDA to analyze the quantity and
quality of nutrition information available to schools on USDA
Food Products and to submit a report to Congress, including
recommendations to improve access to information [53].
USDA also agreed to develop model product specifications
for external processing to minimize added sugar, fat, and so-
dium [3]. In 2011, USDA also made several improvements to
the nutritional quality of products offered to schools, such as
only providing canned fruits packed in extra light syrup or
slightly sweetened fruit juice and reducing sodium content
in a variety of foods [69].

Fresh Fruit and Vegetable Program

The USDA Fresh Fruit and Vegetable Program (FFVP) began
in 2002 with the intent of increasing fruit and vegetable con-
sumption among children in elementary schools, particularly

those who are low income and at increased risk of overweight
and obesity. Research has demonstrated that this program not
only improves children’s attitudes about fruits and vegetables
but also has a measurable, positive impact on consumption
[70–73]. Students at schools participating in FFVP are more
likely to report liking most fruits and trying new fruits and
vegetables [73]. Additionally, they consumed about one third
cup more of fruits and vegetables each day than students at
non-participating schools, mostly in the form of raw fruits and
vegetables [73]. Children at participating schools also had
higher overall scores on the Healthy Eating Index and higher
intakes of fruits and vegetables outside of school. Importantly,
research has also demonstrated that the FFVP does not in-
crease overall caloric intake, so the fruits and vegetables pro-
vided by the program may displace more calorie-dense,
nutrient-poor foods in children’s diets [73]. Participating
schools were also more likely to offer more nutrition educa-
tion and have nutrition education messages posted throughout
their school [73].

Local School Wellness Policies

As a result of the Child Nutrition and WIC Reauthorization
Act of 2004, all local educational agencies were required to
develop a Local School Wellness Policy (LSWP) to support
healthy eating and physical activity in the school environment
[74]. Research suggests that LSWPs may be associated with
improved implementation of health-promoting practices in the
school environment [75, 76] and increased consumption of
healthier items among students [77]. However, research has
also demonstrated that there may be room for improvement in
LSWP development and implementation. Some studies have
shown that school wellness policies prior to HHFKA may
have been weakly worded and that schools may have been
simply adopting standard wellness policy templates lacking
strong nutrition standards [76, 78]. Further, geographic dispar-
ities in the strength and effectiveness of LSWPs may exist
with rural schools particularly at risk [79, 80]. Some research
has suggested that urban schools and schools with a higher
percent of students on free and reduced-price lunch have
higher quality wellness policies [75, 80].

The 2010 HHFKA strengthened the LSWP requirement by
expanding the scope of wellness policies to promote health
and prevent childhood obesity and increasing the accountabil-
ity and transparency of policies [81]. USDA released a pro-
posed rule in 2014, which establishes a framework for policy
content, ensures stakeholder participation in policy develop-
ment, and requires periodic compliance assessment and
reporting on progress toward achieving the LSWP goals
[81]. The proposed rule also requires each policy to include
guidelines for the marketing of foods and beverages on the
school campus during the school day consistent with nutrition
standards for Smart Snacks [81].
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Ongoing Challenges

Among these school food environment policies and programs,
there are important gaps that should be addressed in future
research, policy, and program efforts (Table 2). There is an
ongoing need for technical assistance and training in many

areas such as incorporating healthier USDA Foods into school
meals, updating LWSPs and monitoring and evaluating their
impact, and supporting F2S programs. Each of the above-
mentioned programs play an important role in creating a
healthy school food environment, and continued improve-
ments through research and policy efforts are critical (Table 2).

Table 2 School food environment, challenges, and potential solutions

School meals

Cost • Support research on the financial impacts of updated standards on schools,
and to find innovative, cost-efficient means of meeting them.

• Provide training to school nutrition staff on how to prepare cost-efficient,
healthy recipes [33].

• Increase school meal and USDA Foods participation and enrollment to
offset food costs [23].

Plate waste • Provide training to school nutrition staff to increase variety and improve
quality and palatability of foods served [23, 26, 33].

• Support implementation of innovative marketing and promotion strategies [26].

Kitchen equipment • Prioritize funding for new equipment and seek other innovative strategies
to meet additional equipment and infrastructure needs [34].

Training and technical assistance • Prioritize training for school nutrition staff on updated standards, cooking,
food safety, etc. to meet professional standards and updated meal requirements
[23, 34].

• Increase student nutrition education efforts to improve acceptance of updated meals.

Water access • Implement policies that encourage free drinking water intake and access at ALL
meal times and in ALL locations where meals are served [83].

• Assess existing drinking water access instruments and protocols and identify best
practices for improving water access and consumption in schools.

• Educate students and families about the benefits of water intake [83].

Competitive foods/smart snacks

Fundraisers • Provide guidance on allowable fundraisers meeting Smart Snack standards, as well
as technical assistance on other revenue sourcing options, such as non-food related
fundraisers.

• Encourage states to continue to reevaluate their exemption policies on a regular
basis to ensure a balance between revenue needs and students’ health and wellness.

Copy cat snacks • Support research to document the prevalence of Bcopy cat snacks^ and the extent
to which these products are causing confusion among consumers [55].

• Compel companies to sell and advertise only the more nutritious versions of their
products both in and outside of schools [55].

Cost • Provide ongoing technical assistance to minimize the likelihood schools will suffer
any financial losses as a result of serving healthier foods.

Other policies and programs to support a healthy school food environment

Farm to School (F2S) • Provide financial support for the development of F2S programs [61].

• Strengthen existing state F2S programs or policies by providing training and technical
assistance, including an advisory council, or requiring local foods to be served [61, 84].

USDA Foods • Collect updated data on the nutritional quality and utilization of USDA foods post HHFKA.

• Provide training and technical assistance on utilizing USDA Foods to support meeting
updated meal standards.

Fresh Fruit and Vegetable Program (FFVP) • Increase funding to serve all high-needs schools nationwide qualifying for the program.

Local School Wellness Policies (LSWP) • Provide adequate training and technical assistance to schools as they embark on updating
LSWPs, and for ongoing data collection, monitoring, and evaluation of policies.

• Prioritize the inclusion of provisions to support water access by all students at all times
on the school campus, including during after school and summer programming.
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Conclusions

Childhood obesity continues to be one of the most
pressing public health issues in the USA today. This
paper summarizes recent research demonstrating the crit-
ical role that school food programs and policies play in
improving children’s diet, weight, and health. The
school food environment is particularly powerful be-
cause of its unique ability to reach children most at risk
of overweight and obesity through programs such as the
NSLP, SBP, and FFVP. While significant progress has
been made in recent years to improve the quality of
foods and beverages provided in schools, there is still
work to be done to ensure effective implementation of
policy changes (Table 2).

Successful implementation efforts should focus on
improving the whole school food environment in order
to have the greatest possible impact on children’s health
and well-being. Evaluation research is needed to exam-
ine the effectiveness of school-based nutrition policy
and program changes and to determine which strategies
are the most cost-effective and have the greatest impact.
Pilot feasibility studies also may be helpful to quickly
identify promising novel school-based approaches to im-
prove dietary intakes and weight status among children
and adolescents. The majority of published research fo-
cuses on children in grades K-8, and more intervention
studies are needed on adolescents in middle and high
schools.

The evidence is clear that school food policies and
programs have the capacity to significantly improve
children’s dietary intake and reduce their risk of chronic
disease. However, in order to achieve large-scale, sus-
tainable prevention of childhood obesity, multi-compo-
nent, multi-level interventions that include not only
schools but also communities, homes, and food retail
environments will be needed [2]. Policies should strive
to support effective programs that increase availability,
accessibility, and consumption of healthy foods, while
reducing less healthy CF. The combination of economic
incentives along with specific policies can increase the
likelihood that individual approaches will be effective
[2].
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