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ABSTRACT
Purpose

The current epidemic of childhood overweight has laadchvariety of school-based efforts
to address the issue. This study reports on the firsyéars of a three year evaluation of one
school district’s comprehensive intervention to tramsfgschool foodservices and dining
experiences, offer cooking and gardening programs, and irgagraition and food systems

concepts into the academic curriculum.

M ethods

This three-year prospective study, enrolled 327 4th and &ttegg in a mid-sized school
district in California, and followed them into middieh®ol. Intervention exposure was
determined through interviews with school staff, and thraigtent surveys. Student
knowledge and attitudes were assessed annually by questipanairgudent behavior was
assessed annually by 3-day food diary. Household informatasrgathered by parent
guestionnaire. Changes in knowledge, attitudes and behaviercaepared by level of
intervention exposure using analysis of covariancewiser differences were evaluated using

Bonferroni’s test at a procedure-wise error rate of 5%.

Results
After controlling for family sociodemographic background, shislenost exposed to the
intervention increased their consumption of fruitd aagetables by nearly 0.5 cups (1 standard

serving) while students least exposed decreased their comsatp0.3 cups (p<.05). Students
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most exposed to the programming also showed a signifiognadter increase in preference for

fruit and green leafy vegetables, compared to studentselgassed to the programming (p<.05).

Conclusions
Future research is needed to better understand the retapoetance of the different

components of such a program, and their cost-bensfitselh as health impacts.

Keywords. school food service; gardening and cooking programs; frditvagetable;

elementary school; middle school; child obesity preeanicommunity-based
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INTRODUCTION

The school has been identified as a key setting foremehting nutrition-related obesity
prevention programs in the United States [1-7]. Becaud#s &ind vegetables are low energy
dense foods that are high in essential micronutriemtsan be expected to reduce obesity risk
[8], such programs have often aimed at increasing fraitv@getable (F&V) intake. The
success of these programs varies widely; some have secr&aowledge [9-10]; several have
increased preference for fruits and/or vegetables [9,1d]adaw have increased consumption
of fruit and/or vegetables [11-15]. When increases in EQWsumption are observed, the effect
is more likely to be seen with fruits than with veagdes [13-15]. In the United States, garden-
based programs have been of interest and appear to havegpéaermmproving children’s
eating behaviors [16]. Regardless of the type of intermenthere is a need for more rigorous
evidence-based studies to identify effective child obeséygmtion strategies [16], especially
studies that involve the community in their developmeut immplementation, larger sample sizes
and longer follow-up duration.

This paper reports findings from the first two years ofradtyear evaluation of a
comprehensive, multi-component school-based intervedesigned to transform school lunch
and offer education in nutrition, health and the environmHEns effort, which began in 2004,
was the result of a collaborative effort among a-sm@d school district in California, an
organization dedicated to education for a sustainable liaingj,a private foundation based in the
community. The vision of this community public/privatetparship was to provide all students
with healthy, appealing seasonal school meals made @roaiyt grown and sustainable
ingredients, along with experiential learning in instruaiagardens, cooking classes and the

school dining room, which connected to formal academic stgje
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Our evaluation aimed to examine the impact of the ietégron on nutrition-related
outcomes, academic performance and physical fitnessrdpust will discuss only nutrition-
related outcomes, namely, knowledge, attitudes and bebavigecifically, we hypothesized
that students most exposed to the intervention will
1) show greater increases in nutrition knowledge;

2) show positive changes in attitudes toward healthy eaghgwors (including preference for
fruits and vegetables) and sustainable ways of procuring food

3) consume more fruits and vegetables while in school,

4) consume more fruits and vegetables outside of schoet,@fthtrolling for family

sociodemographic characteristics (race/ethnicity and psuegtucation).

METHODS
Study design

The above hypotheses were tested using data collected theifirst two years of a three-
year prospective study of fourth and fifth graders. Thispeotive design was chosen (instead of
a traditional randomized controlled trial) to take adagatof the wide variability in the
implementation of the intervention among distridi@als. It compared changes in the outcomes
of interest among students who were differentially egdds the intervention (due to school
differences in intervention development), thus allmyvior evolution of the intervention to

continue ‘naturally’ during the evaluation, and eliminating heed for a group of “control”
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schools. Fourth and fifth graders were selected tavdtlo an assessment of the cumulative
impact of exposure to the intervention for elementtuglents making the transition into middle
school, a critical period in terms of changes inatigbehavior [17].

Student exposure to the intervention was determined égviatving school staff, reviewing
relevant curricula and programming, and observing schoolemagnts. Student knowledge
and attitudes, and student behavior were assessed annualigdiipnnaire and 3-day food
diary, respectively. Family and home information wgaéhered using a one-time questionnaire
administered to parents to allow for the consideratfgrotential confounding factors in the
analysis. The protocol for this project was approved bythgersity of California at Berkeley's
Committee for the Protection of Human Subjects.

Sample size

It was estimated that a final sample of 174 participatsld be needed to detect a
difference of 0.5 servings in F&V consumption betwego groups, assuming a standard
deviation of 1.15, type | error of 0.05, and type Il errod.@0. Based on past experiences, we
anticipated an average yearly attrition rate of 22.5%aaneixclusion rate of 10% (due to
incomplete or poor quality data), giving a targeted sampleo$i2a0.

Participants

Four elementary schools provided a potential pool of 414Hand fifth graders for
recruitment. These four schools were selected to proh@evidest possible range in the degree
of intervention development, with two schools having enménted the intervention to a greater
degree than all other schools (‘HIGH’ intervention depehent), and the other two schools
having implemented the intervention to a lesser degreeathather schools (‘LOW’

intervention development). As students entered middied in the second year of the study, a



Accepted for publication by the Journal of Adolescent Hdaécember 15, 2009

‘MEDIUM’ category of intervention development was addedettect the range of
programming offered at all of the district's middle solso

Student recruitment involved presentations to school par&i classroom teachers,
parents, and students. English and Spanish invitationstioipate were addressed to parents
and sent home with students; a coordinator at each Isieledibated communication, providing
language translations as needed. Parent consentquaredefor participation but students were
also asked for their written assent. The students fneedo decline to participate at any time.

A total of 327, or 79%, of all fourth arfifth graders in the four schools enrolled in the study.
Approximately 13% of families declined the invitation to papate, 6% did not respond, and
2% left the school district mid-year, or had significapécial learning needs that precluded their
ability to participate in the study. Inthe second yddhe study, 49 students had left the school
district and three students were chronically absem gohool. Of the remaining 275 students, 6

declined to participate in year 2, leaving 269 participating studetit® second year.

Data Collection

Sudent exposure to the intervention:

Key informant interviews with 18 teaching and administeastaff were conducted to assess
the degree of intervention development at each eleneanhd middle school in the district.
Features indicating the degree of development of eéetvention component were given
points, which were summed to provide a ranking of theals (Figure 1). School rankings were
confirmed with district and partner staff. Schoolestdd for the evaluation were reassessed
annually through interviews with 10-15 teaching and dining staffducted by the same

researcher using an interview guide.
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Sudent knowledge, attitudes, and preference:

Student knowledge about, and attitudes toward nutritiad &nd the environment, and
student preference for fruits and vegetables were evaluaiegl a questionnaire that was
developed in collaboration with school staff and progaotners responsible for the relevant
curricula; this questionnaire was administered during tiaes Curricular learning objectives
provided the basis for developing the knowledge and attitudei@pu®sStudents’ preferences
for a list of 12 fruits and vegetables (used or introducembaking or gardening classes) were
assessed using a 4-point scale (never tasted=0, don'tHikdike it a little=2; like it a lot=3).
The questionnaire was reviewed by school staff and pretiestacrding among students of
similar age as the participants.

Student food behavior:

Food behavior was assessed annually in spring using a 3-ahgiéog previously
developed for similar aged children for the NHLBI Growtid édealth Study [18]. To achieve
guality food records and a high response rate, trained ces&aiff met with participating
students in the classroom for about 45 minutes on a Maodaain the students to record their
food intakes for the following three days (Tuesday throligrsday); classroom teachers
reminded the students daily to record their food intak€se food diary was collected on the
Friday of the same week during another 45-minute classressios, by a research team of
about 5-8 members who reviewed the food diary with eactest individually. During this
time, the participants also completed the questionnaicrided above. To address language
barriers, at least one bilingual assistant was pregergupport the timely return of food records,
participants received appropriate incentives each yedmeaninders from their teachers (during

class) and research staff (via phone).
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Family characteristics.

Parents or guardians of students were asked to completetagugise (English or
Spanish) that sought information about sociodemographicacesistics, and home
environment including family attitudes and behaviors with reg¢a food preparation and eating
patterns. The questionnaire was reviewed for wording glantl relevance by research and
school staff, and a small convenience sample of parents.

Operationalizing variables

Student exposure to the various components of the intervention was assessed in two ways: (i)
at the student level by summing years of exposure to scho&ing and garden programs
assessed by student questionnaire; and (ii) at the selvabbly interviewing school staff to
determine the types of kitchen, garden and food-relatedgrsgavailable in each school for
each year that the student participants were in school.

Sudent knowledge about and attitudes toward nutrition, food and the environment, and
student preference for fruits and vegetables were operationalized by appropriately scoring
relevant questions and summing the scores. The nutaitidriood environment knowledge
scores were derived by summing the number of correctesgagw questions that were based on
the curriculum, while attitude and F&V preference weresssd by summing Likert-scale
responses. For the Likert-scales, Cronbach’s alpéHicents for the combined attitude (16
items) and F&V preference (12 items) scores were 0. Da&hcespectively but were lower for
the following sub-scales: food-related attitude (4 ijem8.5; health-related attitude (4 items) =

0.3; environment-related attitude (5 items) = 0.5; and prefertanr fruit (3 items) = 0.3.
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Sudent food behavior was quantified by the average number of standard 8-ouncetups
fruits, vegetables and dairy foods, and the average nurhbences of grains consumed per
day, estimated from the food diaries.

Family sociodemographic and home environment charactenséce represented by
categorical responses. Parent’s education was repeddgnmother’s (female guardian’s)
education except when only father’s education was availabl

Data management and analysis

All questionnaire data were double-entered using Epid&ta,(Denmark). Food diary data
were entered into a relational database (Access, 20@8oaaift Corporation, Redmond, WA)
specifically designed for analyzing dimensions of foods naallysconsidered in standard
nutrient analysis programs (e.g. snacks high in salt, sugHor fat). A registered dietitian was
trained to enter the data and she in turn, trained asdlglsupervised nutrition students to enter
the food diary data. Each year, at least 25 food diaries medomly selected by the dietitian
who checked the data entered against the food diariesnuirhber of food items recorded on
any given day ranged from 3 to 26, with 95% of the particgeatording 5 items or more. An
additional layer of data quality control was imposed byally inspecting box plots of F&V,
dairy food, and grain intakes to detect outliers. Thesephmis were created using the statistical
software, SAS, version 9.1 (SAS Institute, Cary, N@)ich was also used to analyze the data. A
total of 21 food diaries were re-examined. Of these, taned were incorrectly entered, and one
(estimating 25 cups of vegetable intake) was considered queske and dropped from analysis.

Food groups (fruits and vegetables, dairy foods and graings)deéined to be consistent

with USDA'’s ‘My Pyramid’ food groupings; fruit juice vgaincluded in the estimation of fruit

10
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servings. Controversial plant-based items such as pdtgie and ketchup were not included in
the vegetable estimates.

Characteristics of the students were summarized usingsaea standard deviations for
continuous variables and frequency distributions for categlorariables. To compare changes
in knowledge, attitudes, and behavior, and relate thesrgdosure to the intervention, two
approaches were used. One approach employed multivaretedpres to examine the
association ofumulative years of exposure with cooking or gardening programs, controlling for
school history (same school from kindergarten vs. d@iffeschools). The second approach
grouped the students according to the schools they attended (higher or lower developed schools),
and used analysis of covariance to examine group diffesenachanges in knowledge and
attitude scores, and food consumption. Both approacheobeatfor baseline values and
sociodemographic characteristics. Multiple comparisosi®vadjusted for using Bonferroni’s

test at a procedure-wise error rate of 5%.

11
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RESULTS

Sociodemographic and relevant home characteristics

Sociodemographic and home environment characteristice @itticipants are shown in
Table 1. In addition, home environment characterisiitsrdd by race/ethnicity (p<.05) but not
by parent’s education (data not shown in table). Studemts fion-Hispanic white families were
more likely to eat out than other families (63 % vs. 38%ile African American families were
less likely to eat dinner together (35% vs. 65%) and preparerdisimg fresh ingredients (33%
vs. 56%).

Characteristics of student exposure to the intervention

The number of years of exposure to cooking and garden prograsnsstimated based on
self-reports. More than one third of the students regaorté ever having hadaoking class,
while only 15% of the students reported not ever having lgardening class. About 18% and
28% of the students reported having attended a cooking clhssgardening cladsr 5 years
or more, respectively. Student exposure to the interventionalssassessed by grouping
participants according to the level of intervention depeient at the schools they attended. For
both study years, nead9% of the students were in schools that had the astdf
intervention development, while 27% were in schools Wexe at the highest levels of
intervention development. About 12% moved from a schbalhigh level of intervention
development in the baseline year to a school at arl@wvel of intervention development in the
following year. About 22% moved from a less developed schiblohseline to a higher

developed school in the following year.

12
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Knowledge and attitudes

Mean knowledge scores in the nutrition domain were highemg students attending
the highest developed schools(H) in the baseline year after adjusting for studeatigr
race/ethnicity, parent/guardian education and household en¢bable 2), compared to students
attending the least developed schoolsl(] However, mean changes in knowledge scores from
the first to the second year of the study did not diffemtervention exposure. Attitudes toward
food, heath, environment and school did not show cemigiatterns or significant differences
(data not shown). Preference for fruit and green leafyetables increased the most among
students in the highest developed schools H, adjusting for baseline preferences (Table 2).
Food behavior

At baseline, consumption of fruits and vegetables didlifter between schools at different
levels of intervention development (Table 3). In y&au,tthere is a notable increase in intake of
fruits and vegetables by 0.46 cups (0.9 standard servings) aneosigitlents in the HH group,
adjusting for baseline consumption, grade, race/ethraaityparent’s education. In comparison,
students in the L, L group showed a decrease in F&V intake by 0.32 cups (0.6 sthnda
servings) from baseline to year two. Much of the increéast@ke in the H- H group is
attributable to an increase in vegetable consumption.

Comparisons were made for foods eaten during school hodirguaside school hours.
During school hours, students most exposed to the intévagihit — H) increased their
consumption of fruits and vegetables by 0.2 cups while stusgisexposed to the intervention
(L - L) showed a decrease of 0.3 cups (p<.05). Outside schod, leosimilar trend was

observed but was not significant (Figure 2).

13
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DISCUSSION

Our findings support the hypothesis that garden- and cookingteaseation, along with
changes to the school food environment, has a pob#iliavioral impact on F&V consumption.
Students most exposed to intervention activities demadedtem increase of nearly 0.5 standard
cups, while students least exposed showed a decrease of 0.3luapscrease was largely
driven by vegetable consumption, and is particularly era@pog since several studies have
demonstrated that school interventions increase fiiaikénbut not vegetable intake [13-15].

In the United States, there are few reports of suagkessiiti-component school-based
interventions addressing nutrition education and the s@malonment simultaneously.
McAleese [12] reported that garden-based nutrition educh#idra positive impact on intakes of
both fruits and vegetables. In Canada and Europe, resgamtts of school interventions that
distributed free fruits and vegetables reported increadesit and/or vegetable consumption in
the amount of 0.4 servings and 0.2 portions respecti¥8l2(].

To our knowledge, this is one of the first evaluation issudf a comprehensive multi-
component school-based intervention that involves dhenaunity; uses a prospective study
design as well as rigorous dietary methodology to as$esgyes in the children’s diets; and
adjusts for family sociodemographic characteristicscidgsiemographic characteristics may
confound positive findings with regard to interventions sucthias For example, race/ethnicity
and parent’s education may influence the home environmevdys that determine food-related
behaviors. In our study, race/ethnicity was associatddwarious aspects of the home
environment including frequency of eating family dinner togethating out and using fresh
ingredient to prepare dinner. However, family sociodenpycacharacteristics are unlikely to

explain the observed increase in F&V consumption instunly. Not only did we control for

14
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race/ethnicity and parent’s education in our analysésettmentary schools with the highest
level of intervention development happened to be schuitiisthe higher percentages of students
qualifying for free or reduced-price school lunch (55% vs. 35%)

Several study limitations should be noted. First, slshwere not randomized and control
schools were not established. Some schools in thctllsad implemented their own food-
related interventions over many years, and this gave @ah@éistinct advantage over other schools
in implementing the multi-component comprehensive intgiwa. Therefore, this evaluation
took advantage of school differences in interventioretbgpment, and used a prospective study
design that measured student exposure to the interveSgoond, the low Cronbach’s alpha
coefficients for the sub-attitudinal and fruit prefererscales may reflect multi-dimensional
constructs or the small number of items measured andlpaetxplain the inconsistent findings
with regard to food, health and environment attitudes. Thithile the food diary appears to be a
more valid method for assessing diet in children aged 1% yewl older [18], some students in
the lower grades had difficulty completing the food dmrkeffort was made to mitigate this
effect by promptly reviewing food diaries after completibmaddition, bilingual research staff
assisted students whose primary language was not Engfiste the students’ cognitive
abilities in the younger grades may have limited thescdptions of foods, and biased their
estimates of food amounts consumed [21], analysis afatdiected from only the fourth
graders resulted in the same inferences with regare tefféxcts of intervention development on
change in F&V consumption. Fourth, to increase respoai®s, students were asked to record
their food intakes on three weekdays instead of on weslalay weekend days; dietary
behaviors of the students on weekend days may vary coaisigdrom what is reported here.

Finally, the intervention did not target the home envmnent, and the greater increase in F&V

15
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consumption observed among students most exposed todghesimion was statistically
significant only for foods consumed during school hoursweéler, for foods consumed outside
school hours, a similar trend was observed, as wadeawariance in consumption, suggesting
that a larger sample size may be necessary to dieéceffect of a school-based intervention on

F&V consumption outside school hours.

CONCLUSION

Our findings strongly suggest that a comprehensive schstolctlintervention that includes
regular attendance and hands-on learning in garden and cotdssgooms, in conjunction with
a changed school meal program matched to nutrition, envirdngerdening and cooking
lessons, can be effective in increasing preferenca Variety of fresh produce, and F&V
consumption among fourth to sixth grade children in pubhost Whether these increases will
continue or be maintained in higher grades as the childten adolescence and peer influences
assume a larger role in determining adolescent behakéongjns to be investigated. While
there is some evidence supporting the tracking of diet &eildhood into young adulthood [22-
24], there is also evidence that F&V consumption decliueig adolescence [17,24]. One
study of students from Minnesota reported that fruit coygion decreased by 41% and
vegetable consumption by 25% between third and eighth grade [17].

It should be noted while the increases in F&V consumptidhe most exposed group are
encouraging, mean consumption levels fall below theeatirecommendation of 7-8 servings
[25]. Students most exposed to intervention activitielsabeut 70% of dietary
recommendations, while students lest exposed to intéowvesttivities met only 50% of dietary

recommendations.

16
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This study will conclude with a third year of data coliect allowing for the cohort to be

followed as they progress to middle school. Schoolptanan important role in promoting

healthy eating behaviors and preventing obesity; the higbtabcosts of obesity, in terms of

increased morbidity and mortality, and decreased econmmdtictivity [26] provide a

compelling reason to involve schools in the fight agaobeisity. Future research is needed to

understand the relative importance of the differentpmoments of such a program, and their cost-

benefits as well as health impacts.
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FIGURE 1: How degree of inter vention development was assessed

Attributes of each intervention component were deteechiand then rated using a Likert scale. These rafiogs (
each attribute) were summed to provide a total sco@mfles of attributes rated for each intervention corepb
are shown below. The number of attributes rated vérosad fourteen for School Food to six for Lesson Integrati

School School Garden Cooldng Lesson
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o Freshly prepared o« Tablesand chairs o Paid vs. oPaid vs. o Sacademic class
meals for dt-down wolunteer garden voluneteer lessons
+Foodisvisually eating specialist teacher cooking incorporated into
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messages vear (ranged instruction per and vicevers
incona stent with from noneto 24 wear (ranged
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Degree of interventiodevelopmer = N; + N+ N3+ Ny + N5 where I is the sun
of the ratings for all attributes for each interventiomponent.
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Figure 2: Change in adjusted®’ mean fruit and vegetable consumption (cups) by timing of consumption®
by intervention exposures'4 in Year 1 and Year 2
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! Adjusted for baseline consumption, grade, race/ethnicity and parent’s/guardian’s education.

2 “During school hours” defined by school bell schedules for a standard school day, and does not include any before or after
school programming or sports. Food/beverage consumed at any other time was considered to be “Outside school hours”.

® Each elementary school was rated as having high (H) or low (L) intervention development, and each middle school was rated

as having high (H), medium (M) or low (L) intervention development. Participants were grouped based on the level of
intervention development at the schools they attended in the baseline and follow-up year of the study.

* Four students without complete food diary records in both baseline and year 2, and one student with questionable food diary
data were excluded from analysis. Sample sizes for each intervention exposure group: H->H (70), H > M/L(31), L > M/H
(57) and L - L (106).

* Pairwise differences were evaluated using Bonferroni’s test at p<0.05, and significant differences are indicated by matching
superscripts. Error bars represent standard errors.
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Table 1: Sociodemogr aphic and home environment char acteristics

Baseline examination

Follow-up examination

(2006-07) (2007-08)
N=327" N=269"
Sociodemogr aphic Characteristic (% distribution)
Grade: Fourth 52.9
Fifth 47.1 56.9
Sixth - 43.1
Gender: Male 41.6 41.6
Female 58.4 58.4
Race/ethnicity:  White 26.6 27.1
African American 21.4 21.6
Latino 13.5 14.1
Asian 8.0 7.4
Mixed/Other/Unknown 30.6 29.8
Mother’s/female guardian’s education:
High school or less 17.5 18.3
Some college 27.6 27.4
College degree 18.5 19.8
Graduate school 36.4 34.5
Father’'s male guardian’s education
High school or less 23.9 24.1
Some college 20.6 19.9
College degree 21.9 20.8
Graduate school 33.6 35.2
Household income:
< $40,000 39.1 39.4
$40,000-$79,999 21.4 225
> $80,000 39.5 38.1
Home environment characteristic (% of all studentg)
Eat out at least once a week 46.9 46.3
Eat family dinner togeth@veryday 59.4 59.3
Use fresh ingredients to prepare dinner everyday 51.5 50.8

T Actual Ns vary due to missing values

2 All home environment characteristics were associatddrace/ethnicity at p<.05
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Table 2: Adjusted mean knowledge and food prefer ence scor es by intervention exposure*?

Intervention All participants (N=269)
Exposure Group | H_H (N=72) | H-M/L (N=32) | L-M/H (N=58) | L-L (N=107)
K nowledge scor es
Nutrition (maximum possible score = 8)
Year 1 3.32 3.20 2.67 2.712
Year 2 3.85 3.42 3.33 3.36
Change 0.74 0.35 0.39 0.41
Food Environment (maximum possible score = 12)
Year 1 6.80 6.49 6.31 6.16
Year 2 7.91 7.57 7.75 7.05
Change 1.17 1.00 1.28 0.67
Combined Knowledge Score (maximum possible score = 20)
Year 1 10.12 9.69 8.97 8.88
Year 2 11.76 10.99 11.08 10.42
Change 181 1.30 1.80 1.20
Prefer ence scores
Fruit Preferenééstrawberries, persimmons, pears)
Year 1 2.58 2.58° 2.22 2.16°
Year 2 2.7 2.50 2.42 2.3
Change 0.29 0.04 0.13 0.05
Green Leafy Vegetable Preference (chard, spinale), ka
Year 1 1.28 1.58 0.94 0.96
Year 2 1.87 1.40 1.1% 1.18
Change 0.66™¢ 0.0F 0.08 0.1¢
Other Vegetables Preference (beets, winter squast, lpell peppers, radishes, green beans)
Year 1 1.89 1.80 1.45 1.66
Year 2 219 1.71 1.62 1.77
Change 0.26 -0.02 0.05 0.08
Total Food Preference Score
Year 1 1.9% 1.92 1.48° 1.62
Year 2 2.1% 1.83 1.68 1.76
Change 0.32 -0.01 0.10 0.09

! Each elementary school was rated as having high (tdofll) intervention development, and each middle schesl rated as
having high (H), medium (M) or low (L) intervention devahoent. Participants were grouped based on the level of
intervention development at the schools they attended ivetbadine and follow-up year of the study.

2 Adjusted for grade, race/ethnicity and parent’s/guardian’sagidng and where change is the outcome of intereshafseline
value (relevant knowledge or food preference variables).

3 Actual Ns may vary slightly due to non-response to spuestions.

* Derived from responses to the following questions: How nsamyings of fruits and vegetables do you think are hettbypt

each day; which food has the most sugar; which food hamdkefat; which food has the most fiber; which lunch hastbst

variety of healthy foods; which statements are true abouffibighfood; which statements are true about trans fatghwhi
food would be the healthiest to give you energy you need toisador a long time.

Derived from responses to the following questions: Where cwesin a corn tortilla come from; how do fresh tomatoe

become canned tomato soup; which food is the best for the@emeant; which food is least “processed”; what does a plant

use to capture energy from the sun; apples and pumpkins ane @pen which season; peas and asparagus are rip&in C

which season; lemons and oranges are ripe in CA in whasos; peaches and zucchini are ripe in CA in which seabkah; w

do plants need to survive; what is the first thing you shdolto make a salad; how do you think people can help make les

trash and waste.

®Maximum possible average score in each produce categorfike a (ot); lowest score possible = 0 (never tasted)

abed elopairwise differences were evaluated using Bonferréessat p<0.05, arsignificant differences within each
knowledge or food preference score category are indicatethtmhing superscripts.
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Table3: Consumption of fruit, vegetable, dairy foods, and
grains' by intervention exposure*®

Intervention All participants (N=264)
Exposure H-H H-M/L L -M/H L-L
Group (N=70) | (N=31) | (N=57) | (N=106)
Daily fruit servings (cups)
Year 1 1.32 1.02 1.27 1.30
Year 2 1.34 0.90 1.24 0.96
Change 0.04 -0.29 -0.03 -0.31
Daily vegetable servings (cups)
Year 1 0.83 1.01 0.86 0.93
Year 2 1.30 1.10 0.87 0.9%
Change 0.4 0.13 -0.04 -0.002
Daily fruit and vegetable servings (cups)
Year 1 2.15 2.04 2.13 2.23
Year 2 2.63 2.00 2.12 1.9
Change 0.46 -0.16 -0.06 -0.32
Daily dairy’ servings (cups)
Year 1 1.47 1.69 2.02 1.49
Year 2 1.78 1.39 1.96 2.01
Change 0.21 -0.28 0.10 0.41
Daily grain servings (ounces)
Year 1 6.11 6.57 6.86 6.84
Year 2 6.44 571 6.86 7.00
Change -0.32 -1.12 -0.04 0.11

! Defined by consumption of fruit, vegetable, dairy foods, anthg, measured
in cups or ounces.

2 Each elementary school was rated as having high (té)wofl) intervention
development, and each middle school was rated as having high€tium
(M) or low (L) intervention development. Participantsrevgrouped based
on the level of intervention development at the scho@yg attended in the
baseline and follow-up year of the study.

3 Adjusted for grade, race/ethnicity, and parent's/guardiaiusation., and
where change is the outcome of interest, for baseline cqutisum

* Four students without complete food diary records in batblive and year
2, and one student with questionable food diary data were exicitain
analysis

® Dairy group includes: dairy milks, enriched/fortifiggy and rice milks,
yogurt, cheese, milkshakes and ice cream

aP pajrwise differences were evaluated using Bonferrorstsaiep<0.05, and
significant differences are indicated by matching supetscri
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