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Objectives. We evaluated the effects of a Department of Education Fresh Fruit and Vegetable Program (FFVP) on food consumption
habits in an inner-city, San Francisco high school. Methods. One intervention high school received a California state grant from the
Department of Education to distribute fruit biweekly from fall 2008 to spring 2010 and coordinate associated nutrition education.
Students completed 1793 surveys at the intervention school and 778 surveys at a comparison school that assessed fruit, vegetable,
fast food and soda consumption habits. Pearson’s chi-squared tests were used to compare consumption of foods. Results. At the
end of the intervention period, the percentage of students consuming soft drinks once or more per day was significantly lower in
the intervention versus comparison school (3.1% versus 8.9%, P = 0.01). Consumption of candy once or more per week was also
lower in the intervention versus the comparison school in fall 2009 (55.7% versus 64.0%, P = 0.01). No significant changes in fruit
and vegetable consumption were observed in the intervention or comparison schools. Conclusions. Fruit distribution programs in
high schools may decrease high school students’ consumption of soft drinks and candy.

1. Introduction

Rising rates of overweight among school-aged children have
been linked to decreases in school-related physical activity,
rising consumption of fast foods and soft drinks, poor eat-
ing behaviors, and increased television viewing [1–3]. In
adults, fruit and vegetable consumption is associated with
lower adiposity [4, 5], lower energy intake [6, 7], and reduced
risk of chronic diseases associated with obesity [8]. Among
children, fruit and vegetable consumption is associated with
lower weight and body mass index [9–11]. Despite these
potentially beneficial effects, fruit and vegetable consump-
tion is below recommended levels among children. Recent
data from the 2009 Youth Risk Behavior Survey (YRBS)
indicated that only 22.3% of high school students had eaten
fruits and vegetables five or more times per day in the
previous 7 days [12, 13]. Meanwhile, 29.2% of high school
students had drunk a bottle, can or glass of nondiet soda
daily during the last 7 days [13].

The Fresh Fruit and Vegetable Program (FFVP) is
a federal program developed by the US Department of

Agriculture in 2002 in part to increase fruit and vegetable
consumption among low-income children and concomi-
tantly address the obesity epidemic [14]. The federal Con-
solidated Appropriations Act of 2008 (PL 110–161) allocated
$9.9 million to establish the FFVP in all 50 states and
the District of Columbia. In 2008, the Farm Bill increased
funding for the program to $1.2 billion to support the
continued growth of the number of elementary schools
participating. California received $2.5 million in 2008 from
the Department of Education, the agency that administers
the program in California, to fund students participating in
the program at $50–55 per student anticipating that by 2011
California would receive $9 million for the program. Schools
that participate in the program are required to be in the
National School Lunch Program and in the School Breakfast
Program, and 50% of the student body needs to be eligible
for free or reduced-price meals [14].

As federal funding for the FFVP is expected to increase
in coming years, it is important to review the effectiveness
of these programs to increase fruit and vegetable intake and
the impact on overall dietary intake. Although the FFVP has
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been in place since 2002 in a variety of rural and urban
settings, few studies have evaluated the overall impact of
the FFVP. Most evaluations have assessed impact on fruit
and vegetable intake without reviewing the impact of these
programs on overall dietary intake, including fast food or
soda consumption. As nutrition education is a necessary part
of the FFVP programs and previous studies have suggested
an association between fruit and vegetable intake and better
health outcomes in children, these types of evaluations are
needed.

Previous studies of FFVP have generally found a positive
impact of the program on fresh fruit and vegetable intake. A
study from 25 schools in Mississippi found that the FFVP
increased fruit consumption among 8th and 10th grade
students by 0.34 and 0.61 servings per day, respectively, as
well as increased the variety of fruits and vegetables tried
by students [15]. Similarly, a study evaluating the FFVP at
a high school in Houston, Texas [16], found students at the
intervention school were more likely to consume fruit, 100%
fruit juice and vegetables five or more times per day in the
preceding day than students in the comparison school at
the end of the intervention period. In a study of 25 schools
in Wisconsin, intervention students reported an increased
willingness to try new fruits and vegetables [17]. Moreover,
4th graders at the intervention schools were also more likely
to choose a vegetable as a snack instead of chips/candy
although these differences were not seen in children in older
grades [17].

International studies of fruit distribution programs have
also found positive benefits. In Norway, a free fruit distri-
bution program significantly increased students’ fruit and
vegetable consumption, both during the intervention and at
followup three years later [18, 19].

The San Francisco Unified School District (SFUSD) has
a history of developing progressive district-wide nutrition
policies beginning in 2003, which included requiring the
elimination of foods that did not meet food minimal federal
nutrition standards, setting maximum levels for fat and
sugar per item sold, limiting portion sizes, and limiting soft
drink sales [20]. San Francisco applied for and received an
FFVP grant in 2008 in an effort to improve the nutrition
and health at one of San Francisco’s largest and most
diverse high schools. The grant was written in collaboration
between parent volunteers, students who had been active in
a pilot program supported by the district’s Student Nutrition
Services in the prior year, school staff, and teachers. As a
part of the FFVP process, an evaluation component was
included to assess fruit, vegetable, fast food, and soft drink
consumption prior to the start of the program as well at the
end of the school year.

2. Methods

2.1. Design and School Specifics. This quasi-experimental
study used pre- and postintervention surveys to assess fruit
and vegetable intake as well fast food, pizza, and soft drink
consumption among students at two San Francisco high
schools using a food frequency questionnaire. As described
above, the intervention school was awarded a California state

grant from the Department of Education (Fresh Fruit and
Vegetable Program) during 2008-9 and 2009-10, while the
other school did not receive a fruit distribution program and
served as a comparison school.

During the 2008-9 school year, there were 1,128 students
enrolled in the intervention school (54% Asian American,
23% Latino, 9% African American, 5% white, and 9% other),
with 41% on the free lunch program and 18% on the reduced
lunch program. The comparison school had an enrollment
of 636 in the same time period (40% Asian American, 20%
Latino, 18% African American, 6% white, and 16% other),
with 38% enrolled in the free lunch program and 20% in the
reduced lunch program.

The Institutional Review Board (Committee on Human
Research) at the University of California, San Francisco
approved this study in 2008. None of the authors have any
financial or other conflicts of interest.

2.2. Intervention. Fresh, seasonal whole fruits were provided
to students from fall 2008 to spring 2010 at the intervention
school 2 times a week. Before the start of school, in the
morning, student volunteers prepared a basket of fruit for
each English class or homeroom class in conjunction with
school food service staff. English and homeroom classes
were chosen as all students participate in at least one of
these classes; this distribution plan ensured that each student
received fruit on the days it was delivered to the school.
Student volunteers subsequently coordinated the delivery of
fruit baskets to classrooms with help from school staff and
teachers. Fruit was also made available in the after school
program daily with support and coordination from the after
school staff. Examples of fruits included in the program were
apples, pears, peaches, melons, berries, and bananas among
others; fruit was locally grown, organic, and whole seasonal
fruit.

Nutritional education was also provided at the interven-
tion school including handouts on the nutritional compo-
nents of distributed fruits described as a “fruit fact”. The
intervention school also organized biannual health fairs to
expose students to nutrition education through games and
activities, presentations from local nutrition experts, and
tastings of different fruits. A mandatory health education
class at the intervention school also incorporated 10 lessons
on nutrition and physical activity, featuring the additional
information on the fruits served in the FFVP.

2.3. Survey Instrument. Food surveys assessing fruit and
vegetable consumption habits were distributed to students at
the intervention school in fall 2008 and at both the inter-
vention and comparison schools in spring 2009, fall 2009,
and spring 2010. Food frequency surveys were distributed
by high school staff to English and homeroom teachers. In
the classroom, teachers gave students 10 minutes to complete
the survey and students had the option to not participate.
Teachers also had the option to not distribute the surveys.
On completion, teachers collected the surveys and returned
them to the school office where study staff collected them.
The survey responses were entered into a spreadsheet for data
analysis.
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Table 1: Demographic characteristics of high school students participating in a fresh fruit program in an intervention school and a
comparison school.

Characteristics
Intervention school Comparison school

Pa

n % n %

Total

Sexb

Male 965 54.8 390 50.9
0.19

Female 797 45.2 376 49.1

Grade

9 710 39.6 348 44.7

<0.01
10 477 26.6 223 28.7

11 248 13.8 132 17.0

12 358 20.0 75 9.6

Fall 2008

Sex

Male 360 54.0 NA NA

Female 295 44.2 NA NA

Grade

9 233 34.9 NA NA

10 141 21.1 NA NA

11 106 15.9 NA NA

12 187 28.0 NA NA

Spring 2009

Sex

Male 95 52.8 100 51.80
0.90

Female 85 47.2 93 48.10

Grade

9 93 50.3 96 48.70

0.43
10 45 24.3 43 21.80

11 19 10.3 16 8.10

12 28 15.1 42 21.30

Fall 2009

Sex

Male 378 54.2 168 50.0
0.30

Female 319 45.8 168 50.0

Grade

9 286 40.4 153 45.1

<0.01
10 197 27.8 98 28.9

11 121 17.1 73 21.5

12 104 14.7 15 4.4

Spring 2010

Sex

Male 132 57.4 122 51.50
0.35

Female 98 42.6 115 48.50

Grade

9 98 42.1 99 40.90

<0.01
10 94 40.3 82 33.90

11 2 0.9 43 17.80

12 39 16.7 18 7.40
a
Pearson’s chi-square test.

bTotals may be less than n due to missing data.
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Surveys were anonymous and included demographic
questions about sex, age, and grade level in addition to
general questions about food consumption. Food consump-
tion questions included the following: how many times in
a week do you eat fruit (including oranges, apples, pears,
plums, melons, berries, peaches, and other fruits), vegeta-
bles (including salad, carrots, tomatoes, squash, broccoli,
asparagus, zucchini, potatoes, corn, and other vegetables),
fast food (including McDonald’s, Burger King, and Wendy’s),
pizza, soft drinks (including colas and sodas), chips, candies,
and other food items. We also assessed the consumption of
traditional Mexican/Central American foods such as tacos,
tortas and burritos given the relatively high percentage of
Latino students enrolled at both schools. Response options
were: never, once per month, once every two weeks, and one,
two, three, four, five, six, or seven times per week. Students
were not surveyed on portion sizes. Study authors (J. M.
Wojcicki and M. B. Heyman) were asked by the nutrition
committee at the San Francisco high school to design the
survey and conduct data analysis as part of the school’s
overall evaluation process of the FFVP. The comparison
school was chosen for its similar sociodemographic profile
to the intervention school.

2.4. Statistical Analysis. Consumption of individual fruits
and vegetables were summed into total fruit and total
vegetable categories and means and standard deviations
were calculated. Additionally, food and beverage data was
categorized in dichotomous groupings. Fruit and vegetable
groupings were based on the 2005 Dietary Guidelines for
Americans from the United States Department of Health
and Human Services and the Department of Agriculture
[21]. The following categories were created: ≥1x/day and
<1x/day for fruits, ≥3x/week and <3x/week for vegetables,
≥1x/week and <1x/week for fast food, ≥1x/day and <1x/day
for soft drinks, and ≥1x/week and <1x/week for pizza.
Mean consumption of different items was compared using
t-tests and categorical grouping was compared using chi-
squared tests. Chi-squared tests were subsequently used to
compare consumption of specific food items between the
intervention and comparison schools at similar time points.
To be included in the analysis, students had to provide
full demographic data. Data were analyzed using SPSS for
Windows (version 12.0, SPSS Inc., Chicago, IL).

3. Results

Surveys from fall 2008 to spring 2010 were returned from
1885 intervention school students and 842 comparison
school students. Of these, only students who provided
complete demographic information and food consumption
data were included (1793 (95.1%) intervention school and
778 (92.4%) comparison school students).

Sex did not differ between the intervention and com-
parison schools (Table 1). In both the intervention and
comparison schools, ninth graders had the highest represen-
tation of completion of study questionnaire (39.6% in the
intervention school and 44.7% in the comparison school).

Table 2: Baseline weekly fruit and vegetable consumption data at
intervention school in fall 2008.

Food na (%) Mean ± SD

Fruit ≥ 1 time/day

No 345 (52.7%)

Yes 310 (47.3%)

Total fruitb 8.97 ± 8.82

Apple 2.31 ± 2.08

Melon 1.72 ± 2.00

Orange 1.89 ± 2.08

Pear 1.65 ± 1.98

Plum 1.63 ± 1.94

Vegetables ≥ 3 times/day

No 597 (91.1%)

Yes 58 (8.9%)

Total vegetablesc 9.13 ± 8.68

Asparagus 0.59 ± 1.26

Broccoli 1.34 ± 1.70

Carrot 1.26 ± 1.78

Corn 1.16 ± 1.54

Potato 1.52 ± 1.77

Salad 1.74 ± 2.01

Squash 0.49 ± 1.06

Tomato 1.46 ± 2.03
a
Total n = 655 but categories do not always add up to 655 due to missing

data.
bTotal fruit consumption based on sum of individual fruit consumption.
cTotal vegetable consumption based on sum of individual vegetable
consumption.

Overall survey response was highest in the intervention
school during fall and then declined during the spring time
points.

The high response rate to our first survey at the
intervention school (58.1% of the total school) prior to the
beginning of the intervention in fall 2008 provides a detailed
snapshot of fruit, vegetable, and fast food consumption
in this inner-city population. At this timepoint, 47.3% of
students reported consuming one or more fruits per day over
the past seven days with mean weekly consumption of fruits
being 8.97 ± 8.82 (Table 2). Only 8.9% of students reported
consuming three or more vegetables per day over the past
seven days (Table 2).

Intervention school students at baseline also reported
consuming fast food (25.6%), pizza (21.2%), chips (53.7%),
and candy (55.8%) one or more times per week (Table 3).
Fourteen percent of students reported consuming soft drinks
one or more times per day for the preceding seven days.
Fewer students in the intervention school (3.1%) consumed
soda one or more times per day compared with students
in the comparison school (8.9%) at the end of the study,
in spring 2010. Consumption of candy declined in the
intervention school (55.7% eating candy one or more times
per week in fall 2009 and 56.3% in spring 2010), in contrast
to the comparison school (64.0% and 64.8%, resp.; P = 0.01
and P = 0.07).
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Table 3: Baseline weekly food consumption data at intervention
school in fall 2008.

Food na %

Fast food ≥ 1 time/week

No 483 74.4

Yes 166 25.6

Pizza ≥ 1 time/week

No 508 78.8

Yes 137 21.2

Sandwich ≥ 1 time/week

No 213 33.8

Yes 418 66.2

Burrito ≥ 1 time/week

No 529 85.0

Yes 93 15.0

Taco ≥ 1 time/week

No 553 86.3

Yes 88 13.7

Torta ≥ 1 time/week

No 572 91.1

Yes 56 8.9

Beans ≥ 1 time/week

No 467 73.8

Yes 166 26.2

Salsa ≥ 1 time/week

No 496 78.1

Yes 139 21.9

Chips ≥ 1 time/week

No 293 46.3

Yes 340 53.7

Candy ≥ 1 time/week

No 284 44.2

Yes 358 55.8

Ice cream ≥ 1 time/week

No 343 54.1

Yes 291 45.9

Cake ≥ 1 time/week

No 365 56.7

Yes 279 43.3

Soft drink ≥ 1 time/day

No 561 86.4

Yes 88 13.6

Milk ≥ 1 time/day

No 437 68.6

Yes 200 31.4

Juice ≥ 1 time/day

No 526 83.8

Yes 102 16.2

Water ≥ 1 time/day

No 240 37.6

Yes 399 62.4
a
Total n = 655 but categories do not always add up to 655 due to missing

data.

Fruit consumption did not differ significantly between
students at either schools. In spring 2009, 43.9% of students
at the intervention school and 38.9% of students at the
comparison school reported consuming fruit one or more
times per day for the past seven days (P = 0.32) (Table 4).
Fruit consumption rates remained similar at the end of the
intervention period (43.5% at the intervention school and
41.8% at the comparison school, P = 0.71). In spring 2009,
10.0% and 11.9% of students reported consuming vegetables
3 or more times per day for the past seven days at the in-
tervention and comparison schools, respectively (P = 0.55).
In fall 2009, the comparison school actually had higher veg-
etable consumption (14.0% with ≥3x/day) while the com-
parison school had 9.8% (P = 0.04) although in spring 2010
there were again no differences in vegetable consumption
between students at the two schools.

Dietary data analyzed as continuous variables versus cat-
egorical (results not shown) did not reveal any significant
differences.

4. Discussion

The results of this evaluation suggest that the fruit distribu-
tion pilot program at an inner-city high school may serve to
displace soft drinks from students’ diets. Norwegian studies
have similarly reported that fruit distribution programs
decrease intake of soda, candy, and chips among students
during a fruit intervention period [18, 19]. However, the
Norwegian school fruit program reported no significant
changes in soda, candy, and chips consumption during a
three-year followup [18].

The potential replacement of soft drinks by school
fruit distribution programs is noteworthy given the rising
consumption rates in school-aged children [22]. Moreover,
increased consumption of sugar-sweetened beverages has
been implicated in rising rates of childhood obesity [23, 24].

At baseline, approximately 48% of students in the inter-
vention school reported eating one or more fruits per day
for the last seven days while only 9% of students reported
eating the recommended dietary guidelines of three or more
vegetables per day [21]. A study in Texas reported similarly
low consumption rates; only 13% of students reported con-
suming three or more vegetables per day [16]. In a national
survey, rates were also low with only 21% of high school
students consuming five or more servings of fruits and
vegetables per day for the preceding seven days [13].

Fruit consumption rates remained similar at the inter-
vention and comparison schools before and after the inter-
vention, despite the fact that fruit was distributed daily at
the intervention school. Possible explanations for this lack
of change were that students did not consume the fruits that
were distributed, students who consumed the fruits did not
fill out the surveys in equal numbers with those who did
not, or that students did not include the school-distributed
fruits in the survey response calculations. In contrast, fresh
fruit and vegetable distribution programs in Texas [16] and
Mississippi [15] have demonstrated significant increases in
fruit consumption among students during the intervention
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period. No significant changes in vegetable consumption
were reported at the intervention or comparison schools,
similar to results from other school fruit distribution pro-
grams [15, 16].

Socioeconomic status has been shown to significantly
impact dietary behaviors [25]. Persons living in higher-
income neighborhoods report higher levels of fruit and veg-
etable consumption compared to persons in lower income
neighborhoods [26]. Adolescents living in two-parent house-
holds report significantly higher fruit and vegetable con-
sumption than adolescents in single-parent households [27].
Fast food restaurants are more prevalent around schools
in lower-income neighborhoods than schools in higher-
income neighborhoods [28, 29]. Similarly, soft drinks are
more heavily promoted in schools with students from lower
socioeconomic backgrounds [30]. Fresh fruit distribution
programs may therefore help to ensure that all children have
access to healthy foods, and particularly improve the dietary
intake of children from lower-income backgrounds.

This study contains several limitations. We did not assess
follow-up consumption patterns in individual students;
cross-sectional studies were conducted at all time points and
children were not tracked. Changes in food consumption
over the course of the school year may have been influenced
by seasonality or other unknown trends. Student response
rates were low, which may limit the generalizability of results.
The brief survey used to assess fruit, vegetable, and other
food intake over the last seven days may have limited validity
when compared with 24-hour dietary recall assessments [31].
Finally, longer-term effects of the program remain to be
determined.

This study suggests that fruit distribution programs in
high schools may have the effect of displacing students’ con-
sumption of soft drinks and fast food. However, further
research is required to better understand the mechanisms
and effects of fruit distribution programs on students’ overall
diets and health. Fruit distribution programs may be an
important component of future comprehensive school nutri-
tional programs and should be further supported, moni-
tored, and evaluated by schools and researchers.
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