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Executive Summary

The U.S. Department of Agriculture’s (USDA) Fresh Fruit and Vegetable Program (FFVP) is
designed to improve the overall diet quality of school children by providing healthful foods and
helping children learn more healthful eating habits. FFVP reimburses selected elementary schools
with high rates of free and reduced-price meal enrollment for providing fresh fruits and vegetables to
students during the school day, outside of normal school breakfast and lunch meals.

Under the 2008 Farm Bill (P.L. 110-234), the Richard B. Russell National School Lunch Act (NSLA)
was amended to authorize the expansion of FFVP to selected schools nationwide. Initial funding for
the program was $40 million during the 2008—2009 school year, rising to $65 million in 2009-2010,
and then to $101 million in 2010-2011, the year in which data for this evaluation were collected.
Funding rose to $150 million in the 2011-2012 school year, and continues at that level thereafter,
indexed for inflation. Funding is to be allocated “to schools with the highest percentages of low-
income students, to the maximum extent practicable” (language is from the legislation), at a level of
$50 to $75 per student over the school year.

As part of this authorizing legislation, the Secretary of Agriculture was tasked with conducting an
evaluation of FFVP. Abt Associates Inc. and its partner, the Dr. Robert C. and Veronica Atkins
Center for Weight and Health at the University of California, Berkeley, conducted the evaluation for
the USDA Food and Nutrition Service (FNS).

Evaluation Objectives

The FFVP authorizing legislation mandated an evaluation of the program to determine whether
children experienced, as a result of participating in the program, increased consumption of fruits and
vegetables and other dietary changes, such as decreased consumption of less nutritious foods. In
response, FNS developed an evaluation with two components: (1) an impact study to estimate
program effects on participating students and schools; and (2) an implementation study to examine
how FFVP operates in participating schools.

The impact component of the evaluation estimates the effect of FFVVP on two primary outcomes
among students in participating schools on days when FFVP fruits and/or vegetables were distributed:

o Total quantity of fruits and vegetables consumed.

e Total energy intake (also referred to as total caloric intake), allowing the assessment of
whether any additional fruit and vegetable consumption was in addition to or in place of other
foods consumed.

In addition to these primary outcomes, FFVP activities are hypothesized to impact a wide array of
secondary outcomes at both the student and school level. The study examines the impact of the
program on secondary outcomes, including exploratory analysis of impacts on students, including:

e Students’ consumption of other foods, including snack foods.

¢ Nutritional status of students, measured by nutrient intake and total consumption relative to
various nutritional standards.
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e Student attitudes towards fresh fruits and vegetables.
The study also examines the impact of FFVP on several aspects of the school environment, including:

o Nutrition education provided to students as part of the school curriculum.
o Auvailability of competitive foods in schools.

o Differences in school meals, as measured by fruits and vegetables served and the number of
meals served.

The implementation component provides descriptive and contextual information about several
aspects of FFVP operations:

e The FFVP application process, including the characteristics of applicant and participating
schools.

e Implementation of FFVP, including distribution methods and frequency, types of fruits and
vegetables offered, nutrition education provided, partnerships established in support of the
program, and perceptions of the program.

e Student participation in FFVP, including self-reported frequency of participation,
characteristics of participants vs. nonparticipants, and reasons for not participating.

e Satisfaction with the program as reported by students, parents, and other stakeholders.

Design, Data, and Methods

The evaluation objectives require estimating program impacts on participating students and schools
and analyzing the implementation of FFVP. These two evaluation components required separate
samples.

Sampling

This evaluation estimates the impact of FFVP using regression discontinuity (RD), which is
considered the strongest possible design when random assignment is not possible.* Random
assignment was not feasible for FFVP because, as noted above, the FFVP legislation requires that
available FFVP funding be allocated in each State to the poorest schools, where poverty is defined by
the percent of students eligible for free or reduced-price school lunch (FRPSL). The RD approach
leverages the procedure by which schools are assigned to participate in FFVP, by comparing schools
immediately above and below the funding cutoffs in each of the sampled States. Those schools differ
in whether they received FFVP, but are likely to be otherwise quite similar. The impact analysis
sample included 4,696 students in 214 schools within 2.5 percentage points of the funding cutoff in
each State: 2,471 students in 115 FFVP schools just above the funding cutoff, and 2,225 students in
99 non-FFVP schools just below the funding cutoff.

The internal validity of the RD design is highest when the schools included in the RD sample are
deliberately sampled to be as close to each State-specific cutoff as possible. As such, these schools

1 See for example, Cook, 2008; Dinardo and Lee, 2010.
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are not representative of all schools operating FFVP. By contrast, the implementation study is
intended to provide detailed information on how FFVP is implemented in all participating schools
across the country. Addressing such implementation questions requires a national probability sample
of participating schools. For the implementation study, the impact analysis sample was therefore
supplemented with a randomly selected sample of participating schools that were not included in the
impact study. Combining the FFVP schools in the impact sample and the random sample of all
participating schools yields an implementation analysis sample of 698 FFVP schools in the 16 study
States.

Data Collection

Determining impacts on primary outcomes for the impact study required collection of data at the
student level on dietary intake. We collected this information using diary-assisted 24-hour recall
interviews conducted by trained interviewers, which have been widely and successfully used with
elementary school-aged children. Students also completed brief self-administered surveys about their
attitudes and preferences for fruits and vegetables as well as their experiences with FFVP. The
implementation study required collection of detailed implementation data from a wide variety of
sources. Web surveys of State Child Nutrition (CN) Directors, School Food Authority (SFA)
directors, and school principals and self-administered surveys of school food service managers,
teachers, and parents provided detailed information on FFVP implementation in the sampled schools.

Analysis

For measuring the impacts of FFVP on student and school outcomes, unweighted linear multivariate
regression models appropriate for RD design were used. The research objectives of the
implementation analysis are descriptive, and were thus addressed using weighted tabulations and
cross-tabulations.

Findings
This section provides an overview of findings from the impact and implementation studies.
Impact Study

We focus the discussion of the impact study findings on our two, pre-specified, primary outcomes:
total fruit and vegetable consumption and total energy intake. We also discuss statistically significant
results for secondary outcomes which provide a richer characterization of the study results. Unless
otherwise noted, in this section only treatment/comparison differences that are statistically significant
at conventional significance levels are discussed.

The analysis found strong evidence that fruit and vegetable consumption was higher among students
in FFVP schools. Students in FFVP schools consumed approximately one-third of a cup (0.32 cups)
more fruits and vegetables on FFVP days than students in comparable schools not participating in the
program (Exhibit ES.1). FFVP appears to have been especially effective in improving fruit
consumption, with approximately a quarter cup (0.26 cups) of the total impact on fruit and vegetable
intake coming from fruits.
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Exhibit ES.1: FFVP Increased Consumption of Fruits and Vegetables by 0.32 Cups
2.5 - 2.39
2.07

2.0 1

1.5 -

1.0

Mean Cup-equivalents
(Regression-adjusted)

0.5 -

0.0 -

® Treatment group Comparison group

Comparing students in FFVP schools and in schools not participating in the program, there was no
evidence of a statistically significant difference in total energy intake (Exhibit ES.2). If we had found
higher total energy intake among students in FFVVP schools, we might have been concerned that
FFVP participation could contribute to weight gain. If we had found lower total energy intake, we
would have concluded that greater fruit and vegetable consumption displaced consumption of other,
more calorie-dense foods. In the absence of a statistically significant finding in either direction, we
cannot definitively accept or reject either hypothesis.

In addition, the secondary analyses found no consistent evidence of differences in intake of foods
besides fruits and vegetables between students in FFVP and non-FFVP schools. On balance, these
combined findings provide weak evidence that FFVP fruit and vegetable consumption was in addition
to, rather than in place of, other foods. Further study of FFVP impacts on total energy consumption
with a larger sample size may be warranted to investigate this question.

2 The statistical power resulting from the sample size is insufficient to detect an impact on total energy

resulting from consuming an additional one-third cup of fresh fruits and vegetables.
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Exhibit ES.2: No Evidence that FFVP Affected Total Energy Intake
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We hypothesized two general mechanisms by which FFVP might increase fruit and vegetable intake:

o directly, through student consumption of the FFVP fresh fruit and vegetable snacks provided;
and

o indirectly, by influencing student knowledge, attitudes, and perceptions towards fruits and
vegetables, thereby leading to increased student consumption in contexts outside of FFVP.

The exploratory analyses suggest that most, but not all, of the observed difference in consumption is
attributable to direct effects on intake due to consumption of FFVP snacks. FFVP snacks provided
students with approximately one-quarter cup of fresh fruits and vegetables. This represents most (80
percent) of the total observed difference in fruit and vegetable consumption.

Students in FFVP schools also consumed slightly, but statistically significant, more fresh fruits and
vegetables outside of school (0.06 cups) than did students in schools not participating in the program,
providing some evidence that FFVVP may also indirectly increase fruit and vegetable consumption.

The exploratory analyses also found improvements in knowledge, attitude, and perception measures,
consistent with the observed higher levels of out-of-school fruit and vegetable consumption among
FFVP students. Students in FFVP schools had more positive general attitudes towards fruits and
vegetables (Exhibit ES.3). Specifically, students participating in FFVVP were more likely to agree that
they “like most fruits” and that they “like to try new fruits and new vegetables.” (There was no
difference between FFVP students and students not participating in the program in agreeing that they
“like most vegetables.”) In addition, results indicated that FFVVP improved student familiarity with a
number of specific fruits and vegetables and improved how much they reported liking some specific
fruits and vegetables.
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Exhibit ES.3: FFVP Participants had More Positive Attitudes towards Fruits and
Vegetables
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Nutrition education and promotion activities in schools are one potential mechanism through which
FFVP may affect student attitudes, leading to increased fruit and vegetable consumption. Nutrition
education is considered a critical component of FFVP and schools are strongly encouraged to provide
nutrition education along with the FFVP snacks. FFVP schools have markedly greater levels of
nutrition education and promotion activities than their non-FFVP counterparts. FFVP schools were
more likely to provide nutrition education and to distribute promotional flyers, brochures, and
newsletters (Exhibit ES.4).
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Exhibit ES.4: FFVP Schools Provided More Nutrition Education and Promotion
Activities
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On average, FFVP schools offered nutrition education activities 2.4 times per week compared to 0.7
times per week in schools not participating in the program. Additionally, consistent with the primary
objectives of FFVP, nutrition education and promotion messages about fruits and vegetables and
about trying new kinds of foods were conveyed more frequently in FFVP schools.?

Implementation Study

The FFVP legislation and FNS’s guidance require States to give priority to the highest need applicant
schools, defined as those schools with the highest percent of students eligible for free and reduced-
price lunches. Consistent with legislative intent, FFVP is reaching students in the highest need
schools. Compared to schools that applied for program funding but did not receive it, FFVP schools
had a higher percentage of students eligible for free and reduced-price lunches (85 percent compared
to 64 percent), had a higher percentage of non-white students (77 percent compared to 51 percent),
and were more likely to be located in urban areas (45 compared to 27 percent) and less likely to be in
rural areas (18 compared to 33 percent). Similar patterns are evident when comparing schools
participating in FFVP to schools with at least 50 percent of students eligible for free and reduced-
price meals (the pool targeted for FFVVP) and to all elementary schools in the State.

FFVP implementation appears to be broadly consistent with USDA program guidelines. USDA
encourages schools to implement FFVP two or more times per week, and nearly all schools (94
percent) reported doing so (Exhibit ES.5) In fact, 41 percent of FFVVP schools chose to provide the
free snacks five days a week and another 41 percent of schools offered FFVP snacks three or four

®  Our exploratory analysis did not find differences in FFVP impacts by level of nutrition education and

promotion offerings.
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times per week. Consistent with the program goal of exposing students to a variety of fresh fruits and
vegetables, schools reported serving, on average, six different fruits or vegetables each week.

Exhibit ES.5: Number of Days FFVP Snacks Are Offered Each Week

1 day, 6%

2 days, 12%

5 days, 41%

3 days, 27%

4 days, 14%

Serving FFVP snacks in classrooms was to be the preferred method for most schools. Just over half
the schools (55 percent) served the snacks exclusively in classrooms, and 89 percent served them in
the classroom at least some of the time. Serving from mobile carts, in the cafeteria, and in hallways
were other common methods. Almost 90 percent of schools served the FFVP snacks using just one or
two distribution methods.

States, school districts, and schools are encouraged to form partnerships with outside organizations to
support implementation and operation of FFVP. While most States (82 percent) have established
partnerships, relatively few districts (26 percent) and schools (12 percent) have developed such
independent relationships, though schools and districts likely benefit directly or indirectly from State
partnerships. Partners are most likely to provide support for nutrition education activities, including
educational materials, and demonstrations or instruction for students.

Finally, FFVP is a popular program among all its constituencies. Program administrators, including
SFA directors, principals, school food service staff, and teachers, all expressed strong support for
FFVP. Nearly all respondents (over 95 percent) in each group agreed that their overall opinion of
FFVP was favorable and that they would like FFVP to continue at their school. Parents also
expressed strong support (98 percent) and would like the program to be offered more frequently (96
percent). Student opinions mirrored those of their parents and the program administrators. Almost all
students (97 percent) wanted the program to continue. While the majority of students (86 percent)
agreed that the fruit and vegetable snacks “looked and tasted good,” students expressed a decided
preference for fruits.
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Conclusions

The increase in fruit and vegetable consumption of one-third cup per day among students in schools
participating in FFVP is important because population dietary changes are generally small and
incremental. While there is no consensus as to what constitutes a meaningful change in fruit and
vegetable intake, it is generally accepted that children with the lowest intakes are at greatest risk of
poor health outcomes, and that the greatest benefit would be conferred by increasing intakes of fruits
and vegetables among this group (USDA & DHHS, 2010). Further, children from socioeconomically
disadvantaged families tend to have the lowest intakes of fruits and vegetables.” By focusing on
higher need schools, FFVP specifically targets this at-risk group. Thus, increasing fruit and vegetable
intakes by this population even by small amounts may confer a health benefit.

Further research on FFVP to understand more about how the program can affect fruit and vegetable
consumption would be beneficial. Future investigations could consider exploring how nutrition
education can best be used to reinforce the direct impact of providing fresh fruits and vegetables to
students. Examining how variations in implementation affect outcomes and providing “best practices”
for States and school districts could help maximize program impacts. Investigating ways to
specifically increase vegetable intake could be particularly useful. Finally, studying longer term
impacts, both over multiple years of FFVP exposure and after students have left elementary school
and are no longer participating in FFVP, would provide valuable information to policy makers.

*  See, for example, Krebs-Smith et al., 1996; Darmon and Drewnowski, 2008; Dubowitz et al., 2008; Lorson

et al., 2009.
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Chapter 1: Introduction

The U.S. Department of Agriculture (USDA) Fresh Fruit and Vegetable Program (FFVP) is intended
to improve overall diet quality by providing healthful foods and helping children learn more healthful
eating habits. FFVP, which currently operates nationwide, provides funding for the distribution of
free fresh fruits and vegetables to students in selected elementary schools with high rates of free and
reduced-price meal enrollment. The selected schools are reimbursed for providing fresh fruits and
vegetables to students during the school day, outside of normal school breakfast and lunch meals.

Under the 2008 Farm Bill (P.L. 110-234), the Richard B. Russell National School Lunch Act (NSLA)
was amended to authorize the expansion of FFVP to selected schools nationwide. As part of this
authorizing legislation, the Secretary of Agriculture was tasked with conducting an evaluation of
FFVP to determine whether FFVP increased consumption of fruits and vegetables, induced other
dietary changes such as decreased consumption of less nutritious foods, and/or influenced other
outcomes among children in participating schools.

Abt Associates Inc. and its partner, the Dr. Robert C. and Veronica Atkins Center for Weight and
Health at the University of California, Berkeley, conducted the evaluation for the USDA Food and
Nutrition Service (FNS) during the 2010-2011 school year.

In this chapter, we first discuss the nutritional and statutory context for the evaluation and then
present the detailed study objectives and the conceptual model underlying the analysis. In the
following section, we discuss previous research conducted on FFVP and research on similar
programs. The final section provides a guide to the organization of this report.

1.1 Nutritional Context

Reducing the prevalence of obesity among children and adolescents in the U.S. by 10 percent is a key
national health objective in Healthy People 2020 (DHHS, 2011). However, data from the ongoing
National Health and Nutrition Examination Surveys (NHANES) show the combined prevalence of
overweight and obesity for U.S. children and adolescents aged 2—19 years to be 32 percent for boys
and 31 percent for girls (Ogden, 2010a). Moreover, there was no improvement in obesity rates among
U.S. children and adolescents from 1999-2000 through 2009-2010 (Ogden, 2012). While no
socioeconomic group is immune, overweight and obesity are more prevalent among children and
adolescents of lower socioeconomic status; prevalence is up to 10 percent higher among children in
the lowest income group compared with the highest (Gordon-Larsen et al., 2003; Wang & Zhang,
2006; Ogden et al., 2010b).

Although the evidence is not completely consistent, epidemiologic studies have shown that increased
consumption of fruits and vegetables is associated with a reduction in long-term obesity risk (He et
al., 2004; Ledoux, 2010). Because fruits and vegetables are relatively high in water and fiber, their
increased consumption is thought to contribute to lower overall dietary energy density and total
energy intake. Consistent with this hypothesis, experimental interventions involving the addition of
fruits and vegetables to the diet have demonstrated short-term effectiveness in reducing body weight
in some cases, particularly when paired with advice to reduce dietary fat and/or overall energy intake
(Rolls et al., 2004; Jebb, 2005; Carlton-Tohill, 2007). Additionally, epidemiologic and cohort studies
have consistently found a relationship between increased fruit and vegetable consumption and
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reduced risk of heart disease and some cancers (Steinmetz & Potter, 1996; Riboli & Norat, 2003;
Dauchet et al., 2006).

On this basis, authoritative bodies, including the 2010 Dietary Guidelines for Americans (USDA &
DHHS, 2010) and Healthy People 2020 (DHHS, 2010), have issued recommendations for population
increases in fruit and vegetable intakes. The U.S. Institute of Medicine (I0OM, 2012) also urges school
action to increase student fruit and vegetable intake along with other changes to prevent obesity.

Despite the evidence of the health benefits of higher consumption of fruits and vegetables, and
authoritative recommendations to increase population intakes, relatively few children and adolescents
consume five or more servings a day: 78-87 percent of 9-18 year olds consume less than the
minimum recommended amounts of fruits and 95-98 percent consume less than the minimum
recommended amounts of vegetables (Krebs-Smith et al., 2010).

The Role of Schools. Children spend a substantial proportion of their time in school, and meals and
snacks consumed at school are a large share of total daily consumption of food and nutrients for many
students (DHHS, 2007; Lin et al., 1999). Most of the fruits and vegetables consumed by students are
eaten at school (Gordon et al., 2007). School is thus a promising context in which to deliver
interventions to increase children’s consumption of fruits and vegetables (Wechsler et al., 2000;
Kubik et al., 2003; French, 2005).

Through the School Breakfast Program (SBP) and the National School Lunch Program (NSLP), the
federal government has long had a major role in school nutrition policy and child food consumption.®
The Healthy, Hunger-Free Kids Act of 2010 (P.L. 111-296) seeks to improve the nutritional content
of school meals through performance-based reimbursement rates and simplified eligibility criteria, as
well as by providing additional funding for farm to school and school garden programs to improve
schools’ access to fresh produce.

However, NSLP and SBP meals are not the only foods children consume in school. “Competitive
foods,” defined as foods and beverages offered in schools outside school meals programs, are
increasingly available and appear to represent an increasing share of student diets (Gordon & Fox,
2007). In its 2007 report, Nutrition Standards for Foods in Schools: Leading the Way Toward
Healthier Youth, the IOM recommended that the federally reimbursable school nutrition programs be
the main source of nutrition at school and that opportunities for foods available outside the school
meals programs be limited. Further, in its 2012 report, Accelerating the Progress in Obesity
Prevention: Solving the Weight of the Nation, the IOM recommends that the U.S. Department of
Education and school districts adopt the strictest interpretation of the IOM school meal and
competitive food standards.

FFVP is responsive to this recommendation and complements existing efforts to improve the
nutritional content of foods served in schools by offering free fresh fruits and vegetables outside of
regular meal times. The FFVP approach of offering free fruits and vegetables is consistent with
evidence that students’ food choices are price sensitive (French et al., 2004) and the plausible
conjecture that price is particularly salient for children from lower income families (Drewnowski &

> For more information on the National School Lunch Program and the School Breakfast Program see the

FNS school meals programs website at http://www.fns.usda.gov/cnd/.
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Darmon, 2005). FFVP provision of fresh fruits and vegetables to all students, regardless of economic
status, in lower income schools free of charge may therefore be an effective tactic for inducing
consumption of fruits and vegetables in place of less healthful foods available for purchase in schools.

1.2  Statutory Context

FFVP has its origins in the Fresh Fruit and Vegetable Pilot Program, which was authorized as part of
the 2002 Farm Bill (the Farm Security and Rural Investment Act of 2002; P.L. 107-171). The pilot
was intended “to identify best practices for increasing fresh fruit and vegetable consumption among
students, and to determine the feasibility and students’ interest.”® By the 2005-2006 school year, the
pilot program was operating in 14 States and several Indian Tribal Organizations.

The 2008 Farm Bill (the Food, Conservation, and Energy Act of 2008; PL 110-234) converted the
pilot program into the nationwide FFVP.” USDA FNS administers the program through States. States
are required to solicit applications from individual elementary schools, to select specific elementary
schools for funding, and to provide oversight of school implementation. Schools are to use FFVP
funds to make fresh fruits and vegetables available to students at times other than at meal service
periods and at no cost to students. USDA considers nutrition education critical to the program’s
success and schools are strongly encouraged to provide appropriate nutrition education in conjunction
with the distribution of fresh fruits and vegetables.

Initial funding for the program was $40 million during the 2008-2009 school year, rising to $65
million in 2009-2010, and then to $101 million in 2010-2011, the year in which data for this
evaluation were collected. Funding rose to $150 million in the following school year, and continues at
that level thereafter, indexed for inflation. Funding is to be allocated “to schools with the highest
percentages of low-income students, to the maximum extent practicable” (language is from the
legislation), at a level of $50 to $75 per student over the school year, or roughly $2 per week.®

Beyond any immediate impact on food intake, USDA views FFVP as an important catalyst for
changing consumption behaviors. By introducing students to fresh fruits and vegetables in the school
context, FFVP is meant to encourage both short-term and long-term shifts towards increased fruit and
vegetable consumption at home as well as in school. Such shifts in ongoing food choices would be
expected to reduce childhood obesity, leading to better health outcomes. Indeed, the goals of FFVP
are to:

e Create healthier school environments by providing healthier food choices.

e Expand the variety of fruits and vegetables children experience.

e Increase children’s fruit and vegetable consumption.

®  Language is from the USDA FFVP Fact Sheet.
http://www.fns.usda.gov/cnd/FFVP/Resources/FFVPfactsheet.pdf.

Officially, The Food, Conservation, and Energy Act of 2008 amended the Richard B. Russell National
School Lunch Act (NSLA). FFVP is described in Section 19 of the amended NSLA.

Spending per week calculated by dividing annual per student spending by 38 weeks (average length of the
school year).
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e Make a difference in children’s diets to impact their present and future health.’

1.3 Evaluation Objectives

The FFVP authorizing legislation mandated an evaluation of the program with several key objectives
to determine whether children experienced, as a result of participating in the program, increased
consumption of fruits and vegetables and other dietary changes, such as decreased consumption of
less nutritious foods. In response, FNS developed an evaluation with two components: (1) an impact
study to estimate program impacts on participating students and schools; and (2) an implementation
study to examine how FFVP operates in the selected schools.

The impact component of the evaluation estimates the impact of FFVP on two primary outcomes
among students in participating schools on days when FFVP fruits and/or vegetables were distributed:

o Total quantity of fruits and vegetables consumed.

e Total energy intake (also referred to as total caloric intake),'® allowing the assessment of
whether any additional fruit and vegetable consumption was in addition to or in place of other
foods consumed.

In addition to these primary focal outcomes, FFVP activities are hypothesized to impact a wide array
of secondary outcomes at both the student and school level. The study examines the impact of the
program on secondary outcomes, including exploratory analysis of:

e Students’ consumption of other foods, including snack foods.

o Dietary status of students, measured by nutrient intake and total consumption relative to
various nutrition standards.

e Student attitudes towards fresh fruits and vegetables.
We also examine the impact of FFVP on the school environment, specifically:
o Nutrition education offered to students.

e Auvailability of competitive foods.

o Differences in school meals, as measured by fruits and vegetables served and the number of
meals served.

The implementation component provides descriptive and contextual information about FFVP
operations. In this report, we examine:

e The FFVP application process, including the characteristics of applicant and participating
schools.

°  Goals as stated in USDA FFVP Handbook (USDA, 2010).

10 «“Total energy intake” is the preferred terminology among nutrition researchers, consistent with language

used in the Dietary Reference Intakes (DRIs), the most recent set of dietary recommendations established
by the Food and Nutrition Board of the Institute of Medicine (I0M, 2005).
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e Implementation of FFVP, including distribution methods and frequency, types of fruits and
vegetables offered, nutrition education provided, partnerships established in support of the
program, and perceptions about the program.

e Student participation in FFVP, including self-reported frequency of participation,
characteristics of participants vs. nonparticipants, reasons for not participating, and
satisfaction with the program.

Exhibit 1.1 illustrates the conceptual model that guided the impact and implementation analyses. The
model depicts the hypothesized relationships between program activities, anticipated short-, medium-,
and long-term impacts on students and the school environment, and contextual factors that may
moderate anticipated impacts. The hypothesized pathways depicted therein provide a structure for
sequential consideration of intermediate and final outcomes in our exploratory analyses.
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Exhibit 1.1: Conceptual Model of FFVP Activities and Impacts

KEY PROGRAM ACTIVITIES

CONTEXTUAL EFFECTS
ON IMPACTS

Final Evaluation Report

OUTCOMES

MAIN IMPACTS OF FFVP ON STUDENTS

SHORT-TERM MEDIUM-TERM LONG-TERM

school meals

Provision of free fresh fruits
& vegetables to elementary
school students during the
school day, outside of

Student demographic &
socioeconomic characteristics:
- Income

- Gender

- Race/ethnicity

- Grade level

Improved perceptions of, attitudes toward, familiarity with, and
preferences for fruits & vegetables

¥ ¥

Increased Increased
consumption of fruits [—» consumption of fruits
& vegetables during & vegetables in all

implementation:

partnerships

Encouragement of best

1
|
1
1
¥
'y
|
1
1

the school day contexts
¥ ¥
Decreased Decreased
consumption of less consumption of less
nutritious foods N nutritious foods in all
during the school day contexts
v ¥ v

practices in program

- Nutrition education
- Federal, State, & local

- School policies fora
healthier food environment
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Variations in program
implementation:

- Nutrition education
- Federal, State, & local
partnerships
- School policies for a healthier
food environment
- Variation in fruit & vegetable
distribution:

» amount

» frequency

» timing & duration

» mode of distribution

» type

» variety/ quality/

presentation

Improved overall dietary quality (improved micro- and
macronutrient profile; increased adherence to DRIs, DGAs,
MyPyramid guidelines, AMDRs; increased HEI score)

¥

Lower prevalence of
obesity & related
conditions

¥

Improved health
outcomes

¥

Reduced disparities
in dietary quality,
obesity, & health

IMPACTS OF FFVP ON SCHOOL ENVIRONMENT

- Lesser availability of competitive foods
- More fruits & vegetables in school meals
- Change in number of school meals served
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1.4 Previous Research

The current study is the first rigorous evaluation of the nationwide FFVP. There have been three other
limited studies of earlier phases of the program. The first study, conducted by USDA’s Economic
Research Service (ERS), used experiences with the pilot program to explore the feasibility of
distributing fresh fruits and vegetables during the school day. That evaluation reported that the
program was popular among students, teachers, staff, administrators, and policymakers. Four key
factors were identified by ERS as integral to the success of the pilot:

o High levels of cooperation, communication, and commitment among staff, principals, and
teachers, perhaps due to the voluntary nature of participation.

e Strong support from States and other partners outside schools.
e Program flexibility allowing each school to develop its own implementation plan.

e Ample funding (averaging roughly $94 per student per year during pilot program) allowing
schools to provide higher quality fruits and vegetables, as well as “value-added products,”
such as presliced or individually packaged items, and condiments such as dip to be served
with vegetables (Buzby et al., 2003).

The ERS study did not however collect data to allow an analysis of the causal impact of the pilot
program on children’s dietary intake.

The second study, conducted by the Centers for Disease Control and Prevention (CDC), used a pre-
post design to explore impacts of a CDC-funded fresh fruit and vegetable program in Mississippi on
child nutrition. As in FFVP, schools participating in the CDC program distributed fresh fruit and
vegetables to all students in the school, regardless of income, at no cost during the school day. The
study, conducted in 25 schools, was relatively small and had limited statistical power. It included
surveys of 725 students about their attitudes, preferences, and consumption of fruits and vegetables
and 24-hour recall interviews with 200 students.

The study found that the CDC program increased the variety of fruits and vegetables ever tried among
the three grades sampled (5th, 8th, and 10th grade). Among 8th grade and 10th grade students only,
overall consumption of fruit (but not vegetables) increased, along with positive attitudes and
preferences for fruits. However, consumption of fruits and vegetables among 5th grade students
remained unchanged, and their reported preferences and attitudes towards fruit and vegetables
worsened (Coyle et al., 2009).

Study authors note that their findings are subject to several important limitations. Because of the one-
group pretest-posttest study design, they cannot rule out the possibility that positive impacts on
variety ever tried and on fruit consumption are attributable to factors other than program participation
that changed over time. Additionally, despite the large number of outcomes and age groups
considered, the estimates were not adjusted to account for multiple comparisons, increasing the
likelihood that the statistically significant impacts identified were in fact due to chance.
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The study authors further suggest that, because nutrition education activities and other
complementary strategies were not required as part of the CDC program,** and because many
Mississippi schools experienced start-up and implementation challenges, the intervention may have
been relatively weak overall (CDC, 2006).

A third quasi-experimental study, using a cross-sectional post-intervention survey, compared fruit and
vegetable consumption in two high schools in Texas: one school receiving FFVP and the other school
not receiving FFVP (Davis et al., 2009). Data on frequency of fruit and vegetable consumption over
the preceding seven days were collected at the end of the school year using seven questions from the
Youth Risk Behavior Surveillance System. Significantly more students in the intervention school
than students in the comparison school reported eating fruit at least one time per day (59 versus 41
percent, respectively). There were no group differences in vegetable intake. It should be noted,
however, that this relatively small quasi-experimental study relied only on a post-intervention survey
and did not include a baseline assessment of fruit and vegetable intake.

In addition, FNS prepared several reports describing FFVVP operations based on participating schools’
year-end reports and on informal conversations with program operators and State agency staff. These
reports noted the ongoing popularity of FFVP with students, parents, school administrators, and
foodservice staff in participating schools, as well as continued strong interest in FFVP participation,
with States “overwhelmed” by applications from schools wishing to participate (USDA, 2007).

Previous studies of other school-based interventions attempting to increase fruit and vegetable
consumption have found positive impacts of the programs examined. However, the evidence is
largely limited to relatively small random assignment studies and controlled clinical trials, mostly
focused on local or regional interventions with relatively small sample sizes. Knai et al. (2006) found
positive effects on fruit and vegetable intake of 0.3 to 0.9 mean servings per day in 10 of the 15
studies included in their review. A recent systematic review of interventions to promote fruit and
vegetable consumption among elementary school children also reported several effect sizes between
0.2 and 0.35 mean servings per day (Delgado-Noguera et al., 2011). A large Canadian study of over
1,200 students in 26 elementary schools found a greater effect (0.49 mean servings/day) of fruit and
vegetable intake among the group receiving free fruit and vegetable snacks and enhanced nutrition
education compared to the control group (He et al., 2009). The interventions reviewed in these
studies were primarily school-based, extended over months or years, and included one or more of the
following components: integration of nutrition education on fruits and vegetables into the school
curriculum; computer-based programs for child learning and goal-setting related to fruit and
vegetable consumption; school meal and other food service changes; free or subsidized fruits and
vegetables offered at school; promotional campaigns such as posters and videos; teacher training; and
parent involvement. Considering the limitations of previous studies, the present study was designed to
rigorously evaluate FFVP.

1 See Reynolds et al. (2000), Story et al. (2000) and Perry et al. (2004) for evidence of the importance of

nutritional education efforts in conjunction with the distribution of fresh fruits and vegetables.
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1.5 Organization of the Report

The balance of the report proceeds in seven chapters. The next chapter discusses the study
methodology, including the design for both the impact and implementation components of the
evaluation. Chapter 2 also provides information on the sampling strategy, data collection activities,
and analytic methods.

Then, Chapters 3, 4, and 5 present findings from the implementation analysis: Chapter 3 discusses the
FFVP school application process, Chapter 4 provides details of how FFVP is being implemented in
participating schools, and Chapter 5 discusses student experiences.

Impacts of FFVP on students are presented in Chapter 6 and program impacts on the school
environment are described in Chapter 7. Chapter 8 summarizes the findings, discusses their
implications, and considers directions for future research.
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Chapter 2: Design, Data, and Methods

FNS’s objectives for the evaluation—examining how FFVP has been implemented in participating
schools and estimating its impact on students served—required a study design that could address two
competing objectives. Our design used regression discontinuity methodology to estimate program
impacts, supplemented by an additional sample to describe program implementation. This chapter
first discusses the evaluation design and in the second section provides an overview of data collection
activities in support of the design. In the final section of the chapter, we discuss the analytic methods
used to address the research objectives.

2.1 Overview of Design

The design for the evaluation required separate samples for the two study components: the impact
study and the implementation study. This section discusses the rationale for the different samples and
how they were selected.

The main Congressional research questions are explicitly causal in nature. For various student- and
school-level outcomes, we wish to compare outcomes under FFVP to what outcomes would have
been without FFVP, holding all else equal. In practice, we can never observe outcomes with and
without FFVP for the same child in the same time period. Instead, while we observe outcomes for
children in FFVP schools, we need to estimate what outcomes would have been in the absence of the
program for these students.

Random assignment, universally considered ideal for estimating causal impacts, was not possible in
this evaluation due to the legislative requirement that FFVP funds be allocated in each State to the
highest need schools. Recent developments in methods research suggest that when appropriate,
regression discontinuity (RD) designs are the strongest possible alternatives when random assignment
is not feasible.'? Specifically, RD designs are not subject to the standard omitted variables critique of
guasi-experimental strategies.

The RD approach used in this evaluation leverages the requirements States must use in determining
which schools receive FFVP funding. Specifically, the FFVP legislation and FNS guidance require
that available FFVP funds be allocated in each State to the highest need schools, where poverty is
defined by the percent of students eligible for free and reduced-price school lunch (FRPSL) in the
previous school year. Our RD design estimates impacts by comparing students in schools
immediately above and below the funding cutoffs in each of the sampled States. The last few schools
to get FFVVP and the first few schools not to get FFV/P differ only very slightly in percent of students
eligible for FRPSL. Within this narrow FRPSL window, it is implausible that the trivial differences in
FRPSL eligibility percentages between the groups could explain any differences in dietary outcomes.
Therefore, when appropriate statistical tests allow us to conclude that a difference in outcomes
between schools with and without FFVP is not due to chance, such a difference can reasonably be
attributed to FFVP."

12 See for example, Cook, 2008; Dinardo and Lee, 2010.

B Inavalid RD application, correlates of the outcome—observed and unobserved—should be balanced

between units near the cutoff that do and do not get the intervention. With respect to observed correlates,
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The nature of the RD design is such that the schools (and students) included in the RD sample are not
nationally representative. By contrast, the implementation study is intended to provide detailed
information on how FFVP is implemented in all participating schools across the country, which
requires a national probability sample of participating schools. For the implementation study, the
sample of participating schools used in the impact study was therefore supplemented with a randomly
selected sample of participating schools that were not included in the impact study.

Impact Sample

In selecting the sample for the RD design, we used a four-stage sampling strategy, selecting States,
schools, classrooms, and students.'* The design comprised:

e Stage 1: Selection of States. In the first stage of sampling, we randomly selected 16 States
from the 48 contiguous States and Washington, DC, using probability proportional to size
(PPS) sampling within strata defined by Census region and percent of children who are non-
Hispanic white.™ All seven FNS regions were represented in the sample.

e Stage 2: Selection of Schools. In the second stage, we drew a total of 256 schools. These
schools were not selected randomly. Instead, we chose applicant schools closest to each
State-specific FFVP funding cutoff: 128 schools participating in FFVP directly above State-
specific funding cutoffs and 128 nonparticipating schools directly below State-specific FFVP
funding cutoffs. We sampled more schools in larger States and fewer schools in smaller
States.

e Stage 3: Selection of Classrooms. In the third stage, we randomly selected three classrooms
in each school from grade levels eligible for the evaluation (grades 4, 5, and 6)."°

e Stage 4: Selection of Students. In the final stage, we randomly selected 10 students from
each of these classrooms, and attempted to complete interviews with at least 8 of these
students (allowing for student absences, lack of parental consent, and school scheduling
issues).

this assumption is testable (and we test it below). Section 8.2 (Limitations) discusses other threats to RD
validity (non-adherence to the assignment rule based on a score and a cut-off value; the local nature of the
argument for the consistency of RD) and other limitations of the approach (the local nature of the RD
estimates). That section also discusses the steps we have taken in our design and the tests that we have done
to address these issues.

14 Appendix A provides more detail on the strategy and specific implementation issues at each stage,

including response rates. Appendix Exhibit A.1 provides a graphical depiction of the sampling plan and
unit counts at each level.

> In order to ensure adequate representation of geographical and racial/ethnic subgroups in the treatment and

comparison samples, we selected States within strata defined by Census region and percent of children who
are non-Hispanic white. (Note that students of all races/ethnicities were included in the analysis). See
Appendix A for further details.

6 While all elementary students in participating schools receive FFVP, this study focused on older

elementary ages as some aspects of data collection (e.g. self-reports of intake and related attitudes and
behaviors) were not suited to younger children.
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To select the sample of schools at Stage 2, we rank-ordered all eligible applicant schools from highest
to lowest along the main selection criterion dimension (i.e., percent of students eligible for free and
reduced-price lunches). The RD sample includes schools as close as possible to the State funding
cutoff. Schools just above the funding cutoff that participated in FFVP during the 2010-2011 school
year served as the treatment schools. Schools just below the cutoff, which while eligible for the
program did not participate due to funding limitations, served as the comparison schools.

This four-stage sampling plan yielded an initial target sample size of 24 students per school, and a
total of 6,144 students (3,072 participating and 3,072 nonparticipating) from the 256 schools.

Due to issues that arose during data collection and cleaning (described in Appendix A), we completed
5,890 student interviews in 252 schools (an average of approximately 23 per school, slightly below
the target sample size of 24). From this full sample, our analytic sample excludes 330 students for
whom data on gender, grade level, race/ethnicity, or FRPSL eligibility were not reported by either
students or parents. The full analytic sample size was therefore 5,560 students in 252 schools. For
some analyses, we used a preferred analytic sample that includes only the 214 schools within two and
a half percentage points of each State’s funding cutoff. That sample included 4,696 students.

Implementation Sample

As noted above, the RD sample is not a random sample of all FFVP schools. In order to obtain
nationally representative estimates for the implementation study, we drew a supplemental school
sample using a two-stage design, selecting States and then schools within States. The first-stage
sample consisted of the 16 States selected for the impact sample.

At the second stage, within each of the 16 States we created two strata of schools participating in
FFVP:

1. Schools selected for the impact sample that are above the State-specific cutoff."’
2. All remaining schools in the State that participated in FFVP.

Schools in the first stratum (stratum 1) were selected with certainty for the implementation sample.
Across the 16 States the first stratum included 128 participating schools. Schools in this stratum
participated in both the impact and the implementation components of the evaluation.

For the second stratum (stratum 2), we selected an initial random sample of 565 participating schools.
The first step involved assembling a sampling frame of stratum 2 FFVP schools for each of the 16
States. A key goal of the sample design was to have a self-weighting national sample of stratum 2
FFVP schools. The second step therefore took into account the selection probability of each of the
States and the number of stratum 2 FFVP schools in the State to determine the number of sample
schools to allocate to each State. In the third step SAS PROC SURVEYSELECT was used to draw a
simple random sample (without replacement) of schools from each State. Details of the sample
design are presented in Appendix A.

7" The schools in the impact study sample below the cutoff did not implement FFVP and therefore do not

contribute to the implementation study.
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The full implementation sample thus consists of 128 schools from the first stratum and 565 schools
from the second stratum, or 693 FFVP-participating schools across the 16 States. During the data
collection period, some schools in stratum 1 that were not initially selected to operate FFVP received
funding, thus increasing the number of treatment schools in the impact sample. In addition, a smaller
number of sampled treatment schools chose not to operate the program. The final implementation
sample thus includes 698 FFVP schools.

As described in more detail below, school implementation data were collected from three web
surveys (to minimize respondent burden). Response rates exceeded 80 percent for each of the web
surveys, resulting in 554 to 599 school-level responses. With appropriate sample weighting this
sample yielded nationally representative estimates for the implementation analyses, as required.

2.2 Data Collection Activities

The goals of this study require assembling information from a wide variety of information sources,
including States, school principals, School Food Authority (SFA) directors, school food service
managers, teachers, parents, and students.

In this section, we provide a brief overview of our general approach to collecting information from
each of these groups and our objectives for each. We proceed in this description sequentially through
the four sampling stages as described in the previous section: States, schools, classrooms, and
students. The student data collections are of primary importance for the impact analysis and the other
data sources provide information for the implementation analysis.

Data for the study were collected during the school year (SY) 2010-2011. Exhibit 2.1 presents
information for each group of respondents and each data collection instrument on the number of
respondents sampled, the number completing the survey, and the resulting response rates. Survey
instruments can be found in Appendix F.
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Exhibit 2.1: Data Collection Activities: Sample Sizes and Response Rates

Number Response
Data collection instrument Sample Sample size  completed rate (%)
State CN Director web survey
Round 1 Universe 54 50 93
Round 2 Universe 54 48 89
SFA director web survey
District-level data Impact & 340 298 88
Implementation
School-level data Impact & 811 695 86
Implementation
Principal web survey Impact & 811 666 82
Implementation
School food service manager Impact (FFVP 133 129 97
survey schools only)
Teacher survey Impact (FFVP 380 329 87
schools only)
Parent survey Impact only 7,518* 5,949 79
Student survey and 24 hour Impact only 7,518* 6,004 80

dietary recall

*Includes some ineligible students—primarily sampled students that we did not attempt to interview as we had
already completed 24 interviews in the school. Parents were included in the sample only if their child was
sampled and parent surveys were only used if the student completed the interview.

States—Child Nutrition Agencies

State Child Nutrition (CN) agencies in the 16 randomly selected study States provided data on
schools that applied and were selected to participate in FFVVP. These data were used for sampling and
when combined with information from the Common Core of Data (CCD)*® provided additional detail
on the characteristics of FFVP applicant and participating schools.

All State Child Nutrition Directors were asked to respond to two rounds of web surveys to collect
data on FFVP implementation. Topics included: selection of FFVP schools, State guidance and
oversight, State-level partnerships established in support of FFVP, and FFVP costs. Most survey
guestions were developed and pretested specifically for this study. Where possible, we used validated
guestions from other surveys.

Currently, 54 CN agencies operate FFVP, including those in the 50 States, DC, Puerto Rico, Guam,
and the Virgin Islands. Response rates for the two rounds of surveys were 89 percent and 93 percent.

8 CCD school characteristics data used in the analysis were for SY 2009-2010. We used this year because

States selected FFVP schools for SY 2010-2011 during the spring/summer 2010. Selection was based on
the percentage of students in schools eligible for free and reduced-price lunches as of fall 2009.
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Schools—SFA Directors, Principals, School Food Service Managers

SFA directors of the districts in which sampled schools were located provided most of the
information about FFVP implementation in the schools. For each sampled school, this included data
on methods of distribution, frequency with which FFVP was offered to students, and specific fruits
and vegetables offered. SFA directors also reported on the availability of competitive foods offered in
SFA-operated venues in the schools. Finally, these respondents provided information on SFA-level
partnerships established to support FFVP and their attitudes about FFVVP. Sampled FFVP schools
were located in 302 different districts and an additional 38 districts contained non-FFVP schools
included in the impact sample. SFA directors from all 340 districts were asked to complete the web
survey. Response rates exceeded 85 percent.

Principals in the sampled schools were asked to complete a web survey that collected data on
nutrition education activities occurring in the school, competitive foods available to students at the
school, partnerships established at the school level in support of FFVP, and attitudes about the
program. Principals from all 811 schools sampled to participate in the evaluation—impact or
implementation component—were included in the survey effort. The response rate for the survey was
82 percent.

School food service managers in the FFVP schools included in the impact sample completed a brief

survey focused on their perceptions of and attitudes towards FFVP. School food service managers in
133 FFVP schools in the impact sample were asked to complete this self-administered survey as part
of the in-school data collection activities.'® The response rate for the survey was 97 percent.

Most questions asked of SFA directors, school principals, and school food service managers were
developed and pretested specifically for this study. Where possible, we used validated questions from
other surveys.

Classrooms—Teachers

Teachers in sampled classrooms of FFVP schools (average 3 classrooms per school) in the impact
sample completed a short self-administered survey focused on their perceptions and attitudes about
FFVP. Most survey questions were developed and pretested specifically for this study. Where
possible, we used validated questions from other surveys. In total, 380 teachers in the sampled
classrooms received the survey and 87 percent of them completed