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Background
The escalating rate of obesity in the United States has received much attention from health professionals and policy makers.  Obesity in the adult population translates into increased prevalence of chronic diseases such as cardiovascular disease, hypertension, diabetes, and renal failure (1).  Health implications aside, the economic burden of obesity is sufficient justification for public action.  In 2002, the direct costs of treating obesity-related conditions were an estimated $92 billion to $117 billion.  An additional estimated $56 billion were lost in earnings as a result of missed days and premature death (2).  

Although researchers have a better understanding of the economic and health consequences of obesity in adults, the epidemic certainly does not exclude children (3). In 2004, the Institute of Medicine called the prevention of childhood obesity a national priority (4).  The prevalence of childhood overweight has doubled in the past three decades and continues to increase nationwide (5).  Overweight adolescents are more likely to become obese adults, and it is difficult for obese adults to achieve successful long-term weight loss (6).  Overweight children have more health complications and have an increased progression of obesity-related chronic conditions into adolescence and adulthood (3).  Therefore, it is imperative to direct time and resources to obesity prevention during childhood in order to protect future generations from the numerous consequences of obesity.


Increasingly, policy makers point to the school food environment as an avenue to combat childhood overweight.  Schools play a powerful role in influencing children’s food choices.  No institution has more continuous contact with young children than schools (7).  Many children have the opportunity to eat at least twice a day at school, especially in low-income schools where school breakfast and lunch are provided either for free or at a reduced rate.  Some children eat more that half of their daily calories at school (8).  This makes schools a prime target for initiatives and programs that seek to instill healthful behaviors in children.  In fact, school-based initiatives may be the most feasible way to affect change in dietary behaviors of children at a population level because of the ability to enforce food policies in the school setting. 

An intriguing association exists between increasing obesity rates and consumption of fruits and vegetables.  Evidence reported in the World Health Report 2003 shows that adequate consumption of fruits and vegetables can decrease the risk of obesity (9).  According to the 2001 Youth Risk Behavior Survey, only 21% of high school students reported eating five or more servings of fruits and vegetables per day (10).  Changing the food environment around fruit and vegetable intake is considered a positive way to encourage health-promoting behaviors in youth.

The most successful school-based interventions that aim to promote the consumption of fruits and vegetables do so from several directions, including increasing availability, providing nutrition education, and involving parents and guardians (11).  This multi-component approach is the basis for the “Eat Better, Feel Better Project” at T.T. Minor Elementary in Seattle, Washington. The project is part of the national initiative, Healthy Eating by Design (HEBD), funded by the Robert Wood Johnson Foundation.  The “Eat Better, Feel Better Project” attempts to positively impact the food environment for school-aged children and their families (12).  T.T. Minor Elementary was also selected as one of twenty-five schools across Washington State to receive free fruits and vegetables from the U.S. Department of Agriculture's (USDA) Fresh Fruit and Vegetables program (13).  Key elements of the project were the inclusion of a project dietitian, the incorporation of a salad bar in the lunchroom, nutrition curriculum for students and teachers, family nights, cooking demonstrations, and the development of a school garden.
If the “Eat Better, Feel Better” project is successful, it could lay the foundation for policy change in the school food environment.  Evaluation of this intervention is essential for future policy development and continued funding.  This report intends to explain the evaluation activities and present results to determine if the “Eat Better, Feel Better” project combined with the USDA’s Fresh Fruit and Vegetable grant, increases students’ fruit and vegetable consumption at T.T. Minor Elementary school.  The following logic model illustrates the key components of the project by linking the necessary inputs, the planned activities and the expected outcomes.  The evaluation presented in this paper focuses on the short-term and intermediate outcomes presented in the logic model.
Eat Better, Feel Better Project

Logic Model

	Inputs
	
	Activities
	
	Short-Term Outcomes
	
	Intermediate Outcomes

	· Robert Wood Johnson Foundation grant

· Students

· Parents/Guardians

· T.T. Minor Teachers, School Administrators


and Staff

· School Facilities

· Community Partners

· Local farmers and other 
   suppliers

· Feet First Staff

· Culinary Experts

· School Volunteers

· UW/CPHN

· UW/ECOR

· UW Students


	(
	· Create Healthy Eating Committee

· Hire project Dietitian 

· Conduct school environment assessment

· Purchase and set up salad bar 

· Develop nutrition and physical activity curriculum for students and teachers

· Conduct family nights and cooking demos; incorporate healthy eating messages

· Conduct bi-monthly student taste-testing events

· Develop school garden project

· Submit proposals for ongoing funding

· Perform process and outcome evaluation
· Produce project video
	(
	· Partnerships and collaborations are developed and working

· Capacity of school environment to support policy is increased 

· Knowledge and awareness about nutrition and physical activity is increased among students, teachers, staff and parents

· Stakeholders are aware of project purpose

· Financial support for nutrition and physical activity efforts increases 

· Results of evaluation drive future recommendations
	(
	· The school environment models nutrition and physical activity policies

· Students, parents, staff and teachers increase their intake of fruits and vegetables

· Students, parents, staff and teachers increase their level of physical activity.

LONG-Term Outcomes
· Successful project is replicated in other schools

· Decreased obesity

· Decreased incidence of chronic disease



Methods

Study Design
This study was an evaluation of nutrition interventions in T. T. Minor, an elementary school in the Seattle School District.  Since no baseline data on fruit and vegetable consumption were available at T. T. Minor, Martin Luther King, Jr. (MLK) Elementary School, which has similar demographics to T. T. Minor but did not have additional nutrition programs, served as our comparison school.  All study procedures were approved by the Institutional Review Board.  Signed assent forms were required from children in order for them to participate in the study.  In addition, passive consent was obtained from parents or guardians of the children.

Lunchroom Observations
In order to obtain an objective measure of the eating habits of the schoolchildren, trained study staff observed the fruit and vegetable intake of fifth-grade students during the lunch period on three separate days at both the intervention (T. T. Minor, n=17) and comparison (MLK, n=15) schools.  Prior to the observations, study staff was trained on how to visually estimate portion sizes and practiced a mock observation. The study staff was instructed to minimize their interaction with the children and to try to be as unobtrusive as possible.  

On the observation days, the children were told by their teacher that the study staff was there to see what their lunchtime was like, and that they should leave their lunch at the table when they were finished.  Each member of the study staff was randomly assigned to observe 1-4 children during the lunch period, and recorded all the fruit and vegetable items (including 100% fruit juice) eaten by the children.  After the lunch period was over, the observers measured and recorded the remaining quantities of fruits and vegetables left at the table using standard measuring cups, and used this to calculate total fruit and vegetable consumption for each child.  A team leader ensured that all observation forms were properly completed.  

Student Survey
The self-efficacy for eating fruits and vegetables among the fifth-grade students was assessed by a self-administered survey with questions such as, “For a snack, I think I can choose my favorite fruit instead of my favorite candy bar” (see Appendix 1 for survey form).  These questions were rated on a five-category Likert scale, from “I disagree very much” to “I agree very much.”  The survey was distributed and collected at each school by the students’ usual teacher.  Student surveys were administered to the fifth grade students at T.T. Minor and the fourth and fifth grade students at MLK.  The survey was administered prior to the lunchroom observations at MLK and after the lunchroom observations at T.T. Minor.  
Key Informant Interviews

Trained study staff conducted key informant interviews with T. T. Minor teachers and staff members (n=19, response rate=59%) as well as parents and guardians of T. T. Minor fifth graders (n=11, response rate=55%) in order to evaluate the perceived effectiveness of the “Eat Better, Feel Better” program.  The teachers and staff were asked questions about their experiences with the program, the eating behavior of the students, and their own eating behavior.  The parents and guardians of T. T. Minor students were asked about the foods their family eats and about their experience with programs at T. T. Minor. 

Statistical Analysis of Quantitative Data

From the lunchroom observations, the total amount of fruits and vegetables eaten per child per day was obtained.  The mean amount consumed by each child across the observation days was calculated; if a student was absent from lunch on an observation day, only data from the days he or she was present were used.  The average amount of fruits and vegetables consumed by fifth-grade students per lunch period was then calculated for each school.  The mean total vegetable, total fruit, and total fruit and vegetable intakes at T. T. Minor were compared to those at MLK.  Generalized estimating equation (GEE) was used to estimate the regression parameters for the simple linear regression model used in the analysis.  Because the unit of analysis was at the school level rather than the individual level, a GEE estimated model allowed for the computation of standard t tests adjusted for repeated observation on the students, and thus a more accurately estimated variance. 

Data on self-efficacy was obtained from the student surveys.  The five categories were collapsed into two (Disagree: “I disagree very much,” “I disagree a little,” and “I am not sure;” or Agree: “I agree a little” and “I agree very much”).  The difference between the two schools was then analyzed using the chi-square test. When expected values were less than 5, Fisher’s exact test was used.  

Data on dietary recall was also obtained from the student surveys.  The answers to questions on number of servings of fruits and vegetables over the past day were grouped into binary form (three or more servings and fewer than three servings).  The chi-square test was performed to test for an association between the intervention status (T.T. Minor: exposed; MLK: control) and the intake of fruits.  The Fisher's exact test was used to test for the association between the intervention status and the intake of vegetables.

For all analyses, a two-sided p-value of <0.05 was considered statistically significant.  All statistical procedures were carried out using Stata® version 9.0 (StataCorp LP, College Station, TX, USA).
Analysis of Qualitative Data  

Following the interviews with school personnel, parents, and guardians of T. T. Minor students, two members of each interview team conducted the qualitative analyses.  Answers to each question were compiled in a list or spreadsheet.  Responses to the structured interview questions (such as "yes/no" questions) were summarized numerically.  Both interview questionnaires included a number of open-ended questions and prompts for additional detail.  After an initial review of all of the participant responses, recurring issues and emergent themes were highlighted and grouped for each question. The frequency of responses related to each theme was determined by listing the respondents' codes next to each issue they had identified.  Key quotes emphasizing main points, suggestions, and unique comments were also compiled. After completing a review and summary of the interview responses individually, both members of the analysis teams compared results to identify any missed themes and verify consistent interpretation of the responses.
Results

Seventeen out of 21 students at T.T. Minor participated in the study with a participation rate of 81%.  At MLK, 15 out of 20 students participated in the study with a participation rate of 75%.  At both schools, the students who did not participate declined the opportunity.  In addition, there were a slightly higher proportion of males at T.T. Minor than at MLK (see table 1).
	Table 1:  Characteristics of the Students Participating in the Study

	Characteristic
	T.T. Minor (n=17)
	MLK (n=15)

	Gender1
	59% females, 41% males


	67% females, 33% males



1 calculated by the proportion of students participating in the study.
Student Surveys

Self-Efficacy Questions:  Fifty-seven percent of the students at T.T. Minor responded that they agreed "a little" or "very much" to the question asking if they could eat a vegetable served for lunch at school compared to 20% of students at MLK (p=0.04).  There were no significant associations for any other self-efficacy questions (see table 2).

	Table 2:  Evaluation of Self-Efficacy for Students at T.T. Minor vs. MLK

	Survey questions (Self-efficacy)
	P for χ2 test

	I think I can eat a vegetable that is served for lunch at school1
	0.04

	I think I can eat a fruit that is served for lunch at school1
	0.21

	I think I can choose my favorite fruit instead of my favorite cookie for a snack1
	0.71

	I think I can choose my favorite fruit instead of my favorite candy bar for a snack1
	0.27

	I think I can choose my favorite raw vegetable with dip instead of my favorite cookie for a snack1
	0.70

	I think I can choose my favorite raw vegetable with dip instead of my favorite candy bar for a snack1
	0.25

	I think I can choose my favorite raw vegetable instead of chips for a snack1
	0.10

	I think I can eat a serving of vegetables for dinner1
	0.34

	I think I can eat my favorite fruit instead of my usual dessert for dinner1
	0.71


1The χ2 test or Fisher’s exact test was performed
Fruit and Vegetable Intake Questions:  When asked, "How many times did you eat fruit, yesterday?" 63% of the students at T.T. Minor reported consuming three or more fruits compared to 27% of students at MLK (p=0.05).  Thirty-six percent of the students at T.T. Minor reported consuming three or more vegetables on the previous day, compared to 7% of students at MLK, with the difference nearing significance (p=0.08) (see table 3).
	Table 3:  Evaluation of Fruit and Vegetable Intake for students at T.T. Minor vs. MLK

	Survey questions (diet recall)
	P for χ2 test

	How many times did you eat fruits yesterday1,2
	0.05

	How many times did you eat vegetables yesterday1,2
	0.08


1The χ2 test or Fisher’s exact test was performed

2Categorized as <3 fruits/vegetables or ≥3 fruits/vegetables
Lunchroom Observations

On Day 1, the average fruit intake for T.T. Minor students was 0.50 cups compared to 0.32 cups for students at MLK.  Although, the average vegetable intake at both schools was similar, a high proportion of students at T.T. Minor used the salad bar (69%).  On Day 2, MLK students consumed more fruits (0.39 cups) than students at T.T. Minor (0.15 cups).  However, on that same day, the intake of vegetables was considerably greater for students at T.T. Minor (0.30 cups) compared to MLK (0.03 cups).  On Day 3, the average fruit intake for T.T. Minor was lower (0.18 cups) than the intake at MLK (0.30 cups).  The average vegetable intake at both schools was similar on Day 3.  At T.T. Minor the salad bar utilization rate was the lowest on Day 3 (7%).  A consistent decline in the use of the salad bar was observed over the three observation days.
	Table 4:  Summary of Daily Lunchroom Data 
	

	Item
	T.T. Minor  
	MLK  

	School Lunch on Day 1 1
	13/13 (100%)
	12/15 (80%) 

	School Lunch on Day 2 1
	15/17 (88%)
	10/15 (67%)

	School Lunch on Day 3 1
	13/14 (93%)
	6/9 (67%)

	
	
	

	Used Salad Bar Day 1 1
	9/13 (69%)
	NA

	Used Salad Bar Day 2 1
	6/17 (35%)
	NA

	Used Salad Bar Day 3 1
	1/14 (7%)
	NA

	
	Mean,  (Min, Max)
	Mean,  (Min, Max)

	Fruit Intake on Day 1 
	0.50 cups (0, 1.4)
	0.32 cups (0, 1.4)

	Fruit Intake on Day 2 
	0.15 cups (0, 1)
	0.39 cups (0, 1.4)

	Fruit Intake on Day 3 
	0.18 cups (0, 1)
	0.30 cups (0, 0.8)

	
	Mean,  (Min, Max)
	Mean,  (Min, Max)

	Vegetable Intake on Day 1 
	0.15 cups (0, 1)
	0.14 cups (0, 0.6)

	Vegetable Intake on Day 2 
	0.30 cups (0, 1.25)
	0.03 cups (0, 0.25)

	Vegetable Intake on Day 3 
	0.05 cups (0, 0.25)
	0.06 cups (0, 0.5)

	
	Mean,  (Min, Max)
	Mean,  (Min, Max)

	Total Fruits and Vegetables Intake on Day 1 
	0.58 cups (0, 1.8)
	0.45 cups (0, 1.4)

	Total Fruits and Vegetables Intake on Day 2 
	0.45 cups (0, 1.6)
	0.43 cups (0, 1.4)

	Total Fruits and Vegetables Intake on Day 3 
	0.23 cups (0, 1)
	0.37 cups (0, 1.2)


1 includes the total number of children who ate lunch that day

Over the three observation days, T.T. Minor students consumed 0.07 cups (95% CI: -0.31, 0.16) fewer fruits than MLK students (p= 0.97).  Overall, the intake of vegetables for students at T.T. Minor was 0.09 cups (95% CI: -0.03, 0.22) more than students at MLK (p=0.12).  T.T. Minor students consumed 0.01 cups (95% CI: -0.27, 0.26) fewer total fruits and vegetables (p= 0.97).  In conclusion, there were no statistically significant differences between T.T. Minor and MLK students’ consumption of total fruits, total vegetables, and the combined total fruits and vegetables.
Parent and Guardian Interviews at T.T. Minor

Participation Rate:  Eleven out of 20 parent and guardian interviews were conducted with a participation rate of 55%.  An incorrect telephone number was the primary reason individuals did not participate.  Among the respondents, 36% had one child, 27% had two children, 18% had three children and 18% had four children attending T.T. Minor.
Family Behaviors:  In response to the question, “What do you think makes a meal healthful?” the most frequent response was a balanced menu that incorporates different food groups.  A few people stated that vegetables and reduced fat foods made meals healthful.  Healthy cooking methods (baking, grilling, and sautéing), advanced planning and preparation, and having healthy ingredients available were the most frequent responses when participants were asked, “What makes it easy to prepare and eat healthful meals?”  Limited time, not having healthy foods available, difficulties with preparation and planning, and differences in family members’ food preferences were given as reasons it is difficult to prepare and eat healthful meals.
Nearly all of the respondents indicated that bananas, oranges, apples, and grapes were fruits they buy most often.  Other fruit choices included strawberries, kiwi, and peaches.  When asked about vegetables, about half of the respondents indicated they buy greens, broccoli, corn, green beans, cabbage, lettuce/salad, spinach, and carrots.  

Student Eating Behaviors:  When the parents and guardians were asked whether they were aware that there was a new salad bar in the school lunchroom, the majority of the respondents replied “yes.”  Of the individuals who were aware of the salad bar, all indicated that they thought their children used it.  Most of the respondents were also aware that fresh fruits and vegetables were available for morning snacks, and the majority of these respondents indicated that they thought their children ate them.  Most respondents indicated that they were aware of the nutritionist at T.T. Minor.  The majority thought she had made a difference in how their children ate.  Specific comments included: 

“They are getting a more balanced meal for one of their meals because of having a nutritionist.”

“They take the information and incorporate it.  My oldest child tries to incorporate one of the messages taught which is to drink 8 glasses of water per day.  [He/she] eats salad without dressing on it because it is unhealthy.”

“They have been introduced to food at the food fair.  It's neat!  Now they watch for the signs for the farmers' market because they want to go.”

When asked if their children talked more about fruits and vegetables this school year than before, the majority of parents and guardians responded “yes.”  One respondent stated, “Yes, especially after the food fair with the fruits and vegetables.”  Half the respondents indicated that their children mentioned trying new fruits and vegetables at school.  Almost all the respondents indicated that their children asked them to buy more fruits and vegetables.  Of the three respondents who answered “no,” one indicated that his wife does all of the shopping.  Almost all respondents thought their children were eating more fruits and vegetables than they did last year.
When the parents and guardians were asked whether their family was eating more fruits and vegetables now than they did last year, more than half responded “yes.”  

Concluding Comments:  At the end of the interview, parents and guardians were asked if they would like to share any additional comments.  Over half of the parents and guardians shared comments on their perceptions of the program including:  

"I really like the program; it's great to have health options." "It's a good program because it's hard to introduce different foods with our culture and society."

"Keep up the salad bar. Bless you!"

"Having a salad bar is a great thing.  It's making kids more aware of healthy foods."

"It's so nice to have the salad bar."

"The salad bar is an awesome display."
	Table 5: Parent and Guardian Interview Responses (n=11) 
	
	

	 “Yes/No” Questions
	Yes
	No

	Did you know that there is a new salad bar in the school lunchroom?
	8 (73%)
	3 (27%)

	-If yes, do you think your children us it?
	8 (100%)
	0 (0%)

	Did you know that fresh fruits and vegetables are available for morning snacks at T.T. Minor?
	8 (73%)
	3 (27%)

	-If yes, do you think your children us it?
	6 (75%)
	2 (25%)

	Did you know that there is a nutritionist (Miss Katie) at T.T. Minor?
	8 (73%)
	3 (27%)

	-If yes, do you think that this has made a difference in how your children eat?
	6° (75%)
	1° (18%)

	Have your children been talking about more fruits and vegetables during the school year than before?
	8 (73%)
	3 (27%)

	Have they mentioned trying new fruits and vegetables at school?
	6 (55%)
	5 (45%)

	Have your children asked you to buy more fruits and vegetables?
	9 (82%)
	2 (18%)

	Do you think your children are eating more fruits and vegetables than they did last year?
	7* (64%)
	2* (18%)

	Is your family eating more fruits and vegetables now than you did last year?
	7 (64%)
	4 (36%)


° 1 parent/guardian answered “I don’t know”
* 2 parents/guardian answered “yes” for fruits and “no” for vegetables
Teacher and Staff Interviews at T.T. Minor

Participation Rate:  Nineteen out of 32 teacher and staff interviews were conducted at T.T. Minor with a participation rate of 59%.  Scheduling difficulties was the most common reason individuals did not participate.
Perceptions of the Fruit and Vegetable Programs:  When asked whether the new salad bar, group sessions for staff, family nights, and nutrition education programs for students had been a burden, all of the respondents replied “no.”
Nearly all of the respondents indicated that the programs were worth the extra effort.  Reasons cited included changes in the students’ food choices at the mid-morning snack and lunchtime, and availability of nutritious enjoyable fruit and vegetable options. The importance of the family nights, nutritionist involvement in morning celebrations, and other learning opportunities were also noted.
Most respondents indicated that they would like to see the salad bar and fruit and vegetable snacks continue.  Twenty six percent (26%) of respondents indicated that they would like to see all of the programs continue. Comments about the program’s benefits included: 

“Provided adults and kids with a new state of mind.”

“Introduced students to new foods that they might have thought they would not like.”

“Changed what people are willing to be seen eating. You used to see Big Gulps and fried foods…Not any more.”
Several people also felt that the nutrition education, family nights, and morning celebrations should be continued.  Some respondents indicated that these components of the program “made nutrition a priority” and “got people excited to try new things.” However, it was also noted that the education components would be unlikely to make a difference if the healthful fruit and vegetable options were not also available. As an example, one person commented: “All the talking in the world about how wonderful fruit is will not make a difference if the fruit is not there.”
	Table 6: Teacher and Staff Interview Responses (n=19)

	“Yes/No” Questions
	Yes
	No

	Were the programs a burden to you?
	0 (0%)
	19 (100%)

	Was it worth the extra effort?
	17 (89%)
	2 (11%)

	Have you noticed a change in the eating behaviors for the students?
	19 (100%)
	0 (0%)

	Have you tasted any fruit or vegetable that was new to you since the beginning of the year?
	15 (79%)
	4 (21%)

	Are you eating more fruits and vegetables now than you did last year?
	19 (100%)
	0 (0%)

	Has having a salad bar caused you to eat more fruits and vegetables than last year?
	17 (89%)
	2 (11%)

	Has having a nutritionist on staff led you to change your eating behavior?
	10 (53%)
	9 (47%)


When asked which of the programs they would like to eliminate, almost all of the teachers and staff replied “none.”  Some respondents noted the programs’ value in changing students’ food choices – “The programs have been good. Kids who would normally have Cheetos® will choose fruits and vegetables instead.  They love the salad bar.” Staff also noted changes in their own eating patterns due to the programs – “I have made an effort to eat salad with the kids at least 3 times per week.” One staff member indicated that continuing the group sessions for staff were not critical because they could obtain information from other programs, if necessary.
In response to the question, “What if anything would you like to see changed or improved?” the most frequent responses were to increase variety and to increase the accessibility [image: image4.png]I disagree| I disagree | I am not | I agree a | I agree
very a little sure little  |[very much|
much



of the salad bar and snack items.  Several respondents noted that the variety in the salad bar had decreased and became repetitive over time.  Some indicated that the addition of some condiments like olives, baby corn, and croutons would be appealing.  A number of respondents mentioned the importance of the fruit and vegetable snacks, but noted that apples and bananas were provided too frequently.  Some students did not eat bananas and were tired of apples after receiving them for several months. The accessibility of the salad bar, particularly for young children, was also addressed in several responses.  Suggestions included lowering the salad bar height or adding a ramp so all students could see the contents and reach it to serve them. At the current height, smaller students had difficulty seeing what options were available and needed to ask for help to get items from the bar.  Providing more pre-portioned packages with sliced vegetables and fruits was recommended for younger children and for the mid-morning snack.  It was noted that this would help to increase accessibility and reduce waste because many students were not able to finish a whole apple in the time allocated for snack. Please see figure 1 and the Recommendations section of this paper for more information on teacher and staff suggestions. 

Student Eating Behaviors:  All of the respondents indicated that they had noticed changes in the students’ eating behaviors.  Staff frequently observed that students of all ages were eating more fruits and vegetables:
“They eat fruit, vegetables, and salad—consistently!  Many of them eat a salad daily.  They now take it for granted that it is all there.” 

“They want to have them.  They probably get more fruit and vegetables and recognize healthy foods.”

“They eat more fruit during their snack time.”
Additionally, many respondents noted that students were daring to try new foods and had changed their perceptions of which foods are a treat.  As a result, the students were consuming less “junk food” than before. One respondent commented:
“The students are definitely responding to healthy food better than expected. They have seemed excited and willing to try new things. This will help them in long run to make healthier choices.  As an example, in the after school computer program, they often will leave behind items like crackers and take fruit and vegetables instead.  More than would be expected.”
Students’ awareness of healthy food items has also increased.  Teachers noted that they are “talking about it” more and have an increased awareness of what they are putting in their bodies.  One staff member observed kindergartners pretending to buy fruit, vegetables and salad while playing house and commenting that the foods were healthy. 

When asked what contributed to these changes in the students’ eating behaviors, several respondents identified the general availability and increased exposure to fruits and vegetables.  The programs also provided a range of opportunities to see and talk about healthful foods.  Discussions in class, morning celebrations, and other activities have broadened the opportunities to “get the message out” to students, staff, and families.  Some staff described notable changes in the food culture and environment in the school: 

“Culture around food has changed a bit, the kids still love their Cheetos® but they also want to try fruits and vegetables more.”

“More interesting, engaging food environment”

“[The students] watch what each other are eating and talk about it in class.”

“It is not about what is cool to eat anymore.”

“Teachers are eating lunch with the kids and lots of them do have salads.”
Several respondents indicated that the opportunity to sample unfamiliar foods was an important contributor to the intervention’s success. The students were excited to participate in the taste tests at the morning celebrations and to tell the nutritionist about the new fruits and vegetables that they had tried. Staff members also noted that allowing students to sample foods and select items from the salad bar empowered the students, giving them control over what and how much they ate.

Teachers and Staff Eating Behaviors:  When asked if they were personally eating more fruits and vegetables each day than they had been doing before the program was introduced, all of the respondents replied positively. The majority of responders indicated they were consuming “a lot” more of both fruits and vegetables, many of which were new to them. Additionally, a few subjects reported that their vegetable intake had greatly increased, although fruit consumption stayed the same as it was at baseline. One subject reported her fruit and vegetable intake increased slightly. This last subject volunteered the fact that she was a vegetarian and was already very conscious of consuming plenty of fruits and vegetables at home. No subjects reported a decrease in fruit and vegetable consumption. 
The subjects who indicated they were eating more fruits and vegetables were asked if the lunchroom salad bar had contributed to this increase. Again, a majority of respondents said that the salad bar was the main reason behind this increase in consumption, as faculty and staff could use the salad bar free of charge. Some even reported that instead of packing a lunch or going out to eat, they preferred to prepare a salad from the fruits and vegetables provided. A couple subjects indicated that the salad bar did not increase their intake. Again, one of these subjects was the aforementioned vegetarian and the other did not like salad and therefore did not partake in the salad bar in particular.  

Respondents were asked “Has having a nutritionist on staff led you to change your overall eating behavior? How has your behavior changed?” The overwhelming majority of respondents indicated that having a nutritionist at the workplace and attending her “lessons” made them more knowledgeable, more conscientious, and/or more aware of proper nutrition and what they were eating.  Approximately one third of subjects reported the presence of a nutritionist directly caused them to eat healthier and several reported that they were now also exercising more frequently. As one subject stated, “[I] work out more because I feel better about what I am eating.”

It should be noted that several subjects stated that since they were eating healthfully prior to the school year, they personally did not benefit from the nutritionist.  However, they did agree that the nutritionist was a wonderful resource to have available.  One subject reported that the nutritionist’s “lessons” were during a time of day that seemed to be more convenient for faculty than for staff personnel.  This respondent reported that the “incorporation of nutrition education into a staff person’s day was clumsy” and could use improvement next year. 

Concluding Comments:  Finally, participants were asked if they would like to share any additional comments. Over two thirds of the subjects commented that they would like to see this program continue next year as they enjoyed the programs and appreciated the hard work that went into them. Almost half of the subjects reported that these programs have directly helped the students:
“I think it really has been very beneficial to kids.  At the beginning of intervention, I didn’t really think about it – kind of wrote it off. But now, I think it is great and have seen great improvements. Kids really like the salad bar”

“I really hope they have it again next year.  Seeing kids choose fruits and vegetables over chips – for example, they are excited to see what kind of fruit they will have each day at mid-morning snack. The programs have made me sit down, talk, eat, and watch the kids at lunch.  More of a community; it brings staff and kids together.”
In addition, a couple of individuals suggested improvements for the program next year, such as focusing more on parent education and integrating nutrition education into the students’ studies and activities. Several reported visible changes in the students due to this program and one mentioned that this type of intervention should be started in other schools, particularly middle schools.
Discussion

The “Eat Better, Feel Better” project at T.T. Minor Elementary is a prime example of a school-based initiative to promote healthful eating that puts research into practice. The effectiveness trial presented in this paper evaluates the impact of the multi-component school-based intervention to promote fruit and vegetable intake delivered under real-world conditions (14, 15).  Projects like “Eat Better, Feel Better” provide an important bridge between science and practice by demonstrating the effectiveness of evidence-based research in a real-life environment. 

In this study, lunchtime fruit and vegetable consumption was quantitatively similar among the two classes observed at the intervention and control schools.  This lack of a significant intervention effect may not be surprising given the mixed results demonstrated in other small school-based effectiveness trials. Stables et al. recently profiled state health agency 5 A Day school-based interventions and found that only four of the seven projects reviewed significantly increased fruit and vegetable consumption (average effect size 0.4 servings) (15). Similar to our study, all seven studies employed a quasi experimental design and targeted school-aged children in underserved and low socioeconomic status populations from third grade to fifth grade. The intervention strategies included classroom and other behavior change activities with some emphasis on environmental and policy changes.  The small sample size (n=32) in our study is a key difference from the projects that showed significant results described by Stables et al. which had sample sizes ranging from 319 to 2684. It is highly likely that the constraint of a small sample size limited our ability to detect a difference in lunchtime fruit and vegetable consumption between our control and intervention schools.
Although no differences were found in fruit and vegetable intake measured during the lunch observations, the student surveys found significant differences in daily fruit and vegetable intake.  When asked “Yesterday, how many times did you eat a fruit?” students from the intervention school reported a significantly greater intake of fruit (p=0.05) than the comparison school. When asked the same question about vegetable intake, students from the intervention school reported a greater vegetable intake than the comparison school with this difference nearing significance (p=0.08).  This self-reported intake may provide a better estimate of daily fruit and vegetable consumption than could be identified through observations of only one meal (lunch).

To adequately evaluate this multi-component intervention, qualitative measures were necessary to capture the full impact of this program. The overwhelmingly positive responses provided through key informant interviews with school personnel, parents, and guardians offers solid qualitative evidence that Eat Better Feel Better was effective.  All of the teachers and staff interviewed (n=19) indicated that they had observed changes in the students’ eating behaviors over the year including increased fruit and vegetable consumption by students of all ages (pre-kindergarten through fifth grade).  Additionally, in interviews with parents and guardians of fifth graders (n=11), 82% thought that their children were eating more fruit and/or vegetables than they did the previous year. These parents and guardians also indicated that their children had asked them to buy more fruits and vegetables than they had in the past.  

The discrepancy between the lunch observation data and student, staff, and parent reports of increased fruit and vegetable intake may be attributed in part to the mid-morning fruit or vegetable snack.  As a recipient of funding from the USDA’s Fresh Fruit and Vegetable program, T.T. Minor provides a fruit or vegetable snack to all students.  The impact of this portion of the program was captured by responses from staff.  Teachers noted that students were eating more fruit during the morning snack time instead of the packaged chips and crackers that they had received in the past.  Similarly, in an evaluation of the Fruit and Vegetable Pilot Program, the USDA’s Economic Research Service (ERS) reported that students brought fewer unhealthful snacks to school as a result of the program. Student responses in the ERS analysis were positive and indicated an increased willingness to try new fruits and vegetables. Parents in this pilot study also reported that their children were asking for more fruits and vegetables at home (16).  We did not find any multi-component interventions including daily fruit or vegetable snacks in our review of the literature.  However, a stand-alone fruit and vegetable snack program in seven primary schools in Denmark significantly increased fruit intake by 0.35 servings a day in the intervention schools (17). 

Teachers and parents also described greater availability and opportunities to sample fresh fruits and vegetables in other school-based activities such as morning celebrations, after-school clubs, and family nights.  Staff were notably surprised that students had chosen fresh fruits and vegetables over cake at a family night event and left crackers behind in an after-school computer program. This anecdotal evidence suggests that students increasingly preferred and were able to select fresh fruits and vegetables instead of less healthful options. The reported change in student preferences resulting from increased exposure and taste test opportunities is an important outcome. Resnicow et al. identified preference as the primary independent social-cognitive predictor of fruit and vegetable intake in children (18).
The behavioral changes suggested by staff may also be associated with greater self-efficacy for eating fruit and vegetables among the fifth grade students in the intervention school. In particular, students in the intervention school reported a significantly greater ability to choose a vegetable that is served for lunch at school than those in the control school, (p=0.04). According to Blanchette et al., self-efficacy is a key concept in social cognitive theory and reflects perceived confidence in the ability to engage in a particular behavior.  Some literature suggests that increased self-efficacy may play a role in improving fruit and vegetable consumption in children (19).  Some literature suggests that increased self-efficacy may play a role in improving fruit and vegetable consumption in children (19, 20). 

One factor that may have contributed to the null findings in the lunchroom observation is the observed decrease in variety and accessibility (e.g. easy to eat, cut up properly, etc) of the fruits and vegetables in the salad bar over the course of the three days. On day one of the observations, a larger variety of fruits and vegetables were available and they were offered in an accessible way (e.g. cut up in bite size pieces).  Examples included quartered kiwi and mango cubes.  Both were popular with the students. However, by the third day of observations, there were fewer fruits and vegetables available and the only fruits offered were Valencia oranges, which were in a stainless steel bowl on top of the salad bar, out of sight and reach of the students, and a bowl of Granny Smith apples.  Valencia oranges are difficult to peel, and apples may take longer to eat than pre-cut fruits.  In a 15 minute lunch period these barriers may limit a student’s ability or willingness to choose fruits and vegetables from the salad bar. 

Variety and accessibility were also addressed by several teachers and staff when asked what they would like to see changed or improved.  Some noted that the variety in the salad bar and for mid-morning snacks had decreased.   Many also felt that lowering the height of the salad bar and providing foods in bite size pieces or offering pre-portioned packages would improve access, particularly for younger children.

Current research also identifies variety and accessibility as important mediating variables in fruit and vegetable consumption among children.  In a recent study, Adams et al. compared two elementary schools with salad bars to two schools offering pre-portioned servings of fruits and vegetables (21).  In this study, the presence of a salad bar alone was not associated with greater fruit and vegetable consumption.  However, they found a significant positive relationship between variety or number of items offered and fruit and vegetable consumption after adjusting for sex and grade (p<0.05). The schools with the pre-portioned packages offered five items, while the schools with the salad bars offered four and seven items respectively.  A trend in increasing consumption was observed as variety increased whether offered through a salad bar or in pre-packaged servings.  Interestingly, the schools with increased variety also had less plate waste.  It was observed that students took smaller amounts of fruits and vegetables when more variety was provided, but either ate more or all the foods taken, resulting in greater overall consumption.
Our study shared several similarities with that of Adams et al. (21). The pre-packaged fruits and vegetables used by two of the schools in the study were similar to the options offered at our control school which provided four or five selections daily (ex. salad, baby carrots, canned peaches, and whole bananas). Adams et al. also observed that less variety in fruits and vegetables was offered at the end of the week and this correlated with decreased intake. This might explain our observation of a decreasing trend of salad bar use over the three observation days (Salad bar use on Wed: 69%, Thurs: 35%, Fri: 7%). It seems plausible that supplies are depleted throughout the week, resulting in fewer remaining options at the end of the week.  If this is the case, modifications in purchasing practices or examining practices related to use of leftovers might provide an avenue for increasing salad bar use.

Finally, an important finding in this evaluation was the project’s impact on food choices and health-related behaviors reported by T.T. Minor personnel.  All of the teachers and staff interviewed reported that they were eating more fruits and vegetables than they did in the previous year. 89% indicated that this change was a result of the salad bar, and 79% indicated that they had tried a new fruit or vegetable during the program.  Several noted that they were eating salads with the children at lunch. One respondent observed that the programs “changed what people are willing to be seen eating. You used to see Big Gulps and fried foods…Not any more.”  Another surprising result was that some respondents volunteered that they were exercising more as a result of the nutrition interventions.  One commented: “[I] work out more because I feel better about what I am eating.”  These impacts on teacher and staff health behaviors and the relationship between teacher modeling and student food choices are areas that warrant further consideration.

Limitations
Many of the limitations in this study relate to the challenges of conducting a research-based intervention under the constraints of real-world conditions (e.g. environment, time, budget). The ideal research design would have utilized a randomized controlled trial with the ability to collect both baseline and follow up data.  However, due to the limited time frame of this evaluation, baseline data collection was not possible. Therefore, the assumption that the two schools were identical in fruit and vegetable intake before the intervention was made.

Other limitations of the data collection relate to limited time for training observers and lack of blinding. Previous studies reported measuring inter-observer reliability and validity (22-24).  Due to inadequate resources and time constraints, training was a limitation in this study and may possibly contribute to the inter-observer error in estimating portions.  Observers were not blinded to the status of the schools (i.e. intervention and control). It is possible that this could also have contributed to either an overestimation or underestimation of fruit and vegetable intake during the lunch observations.  Also, due to the close proximity required for the observations, students were aware that they were being observed.  This may have caused them to alter their typical eating patterns on the observation days.  Having knowledge of being observed could have also influenced their responses on the survey.  Initially, both schools were to complete the surveys prior to lunchroom observations.  However, due to unforeseen circumstances in the intervention school, their surveys were not completed until after the lunch room observations.  

Time and resource constraints were also important limitations in the key informant interviews with T.T. Minor staff, parents, and guardians.  It was necessary to complete the interviews within a two to three week time-frame and some of the staff could not be reached during this period.  Several parents or guardians could not be contacted due to incorrect or out-dated phone numbers. As a result, the completion rates were 59% for the staff interviews and 55% for the interviews with parents and guardians of the fifth grade students.  If willingness to participate in the interviews was related to perceptions or experiences with the program, a self-selection bias may have occurred.  Additionally, awareness that the project was related to the nutrition programs at T.T. Minor could have resulted in respondent bias. Interviewees that had participated in or benefited from the intervention may have felt pressured to report positive outcomes or socially desired behaviors.  While the interview feedback was almost consistently positive, the inability to compare the information to baseline data was also a limiting factor.
In conclusion, although we did not find statistically significant differences in fruit and vegetable consumption between the two schools, this was likely largely driven by the small sample size of our study.  However, the responses from school staff, parents, and guardians were overwhelmingly positive and it is apparent that they believe the intervention to be successful; indeed, they hope it can continue for years to come.  These results demonstrate that school-based intervention programs can have a positive effect on children's views of fruits and vegetables.

Recommendations

Future Intervention Evaluations

Ideally, a randomized controlled trial based on multiple schools would be used in the future to capture the real effects of the intervention. Moreover, for future studies a larger sample size is required to achieve the power to detect a possible difference between the groups. A larger sample size would prevent results from being influenced by additive effects of peripheral factors, such as low availability of fruit and vegetable variety or inconsistency between lunchroom observers. A future study should also consider the morning snacks at T.T. Minor and how they may influence lunchtime fruit and vegetable consumption. To avoid such a problem, the evaluation should be designed to include a 24-hour dietary recall or to incorporate an additional observation during snack time. Furthermore, to avoid variation between observers, intensive training should be provided in advance.  
Recommendations for the Intervention Program
Our results indicate that accessibility of fruits and vegetables is important. Lowering the height of the salad bar will enable younger children to access fruits and vegetables more easily. In addition the variety and the size of the offered fruits and vegetables also seemed to affect consumption. Efforts should be made to minimize repetition of the fruits and vegetables offered over a certain period of time. The time reserved for lunch could be extended to allow children to have enough time to choose and revisit the salad bar. Family nights were considered successful, indicating that future interventions should integrate more family-oriented nutrition education to further improve the eating habits of the children outside of school. Teachers and staff should constitute an important target of any school intervention since they are the role models for the students. In our study they were very satisfied with the intervention. 
The overwhelmingly positive response provided by school staff, parents and guardians offers solid qualitative evidence that the “Eat Better, Feel Better” project was effective and impacted the community in a meaningful way.  Therefore, we would recommend a well-planned, multi-component community nutrition intervention in the future.
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Appendix 1
Fifth Grade Student Survey
Please  (  your answer
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	1. For lunch at school, I think I can…
	
	
	
	
	

	A) eat a vegetable that is served
	
	
	
	
	

	B) eat a fruit that is served
	
	
	
	
	

	
	
	
	
	
	

	2. For a snack I think I can choose…
	
	
	
	
	

	A) my favorite fruit instead of my favorite cookie
	
	
	
	
	

	B) my favorite fruit instead of my favorite candy bar
	
	
	
	
	

	C) my favorite raw vegetable with dip instead of my favorite cookie
	
	
	
	
	

	D) my favorite raw vegetable with dip instead of my favorite candy bar
	
	
	
	
	

	E) my favorite raw vegetable with dip instead of chips
	
	
	
	
	

	
	
	
	
	
	

	3. For dinner I think I can….
	
	
	
	
	

	A) eat a serving of vegetables
	
	
	
	
	

	B) eat my favorite fruit instead of my usual dessert
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	4. Yesterday, how many times did you…(please circle the number of times)

	Eat fruit? (do not count fruit juice)
	0
	1
	2
	3
	4
	5 or more

	Eat vegetables? (count salads but don’t count potatoes that were fried)
	0
	1
	2
	3
	4
	5 or more


5. Did you try a new fruit this year that you have never tried before?            FORMCHECKBOX 
 yes                    FORMCHECKBOX 
 no

If you checked yes, what new fruit did you try?






6. Did you try a new vegetable this year that you have not tried before?       FORMCHECKBOX 
 yes                    FORMCHECKBOX 
 no

If you checked yes, what new vegetable did you try?






7.  What are your favorite fruits?

   What are your favorite vegetables?

THANK YOU FOR TAKING OUR SURVEY!!
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Figure 1:  Teacher and Staff Recommendations





Increase variety of salad bar items and snacks.


More variety of food on the salad bar.  It got repetitive after a while.


Provide more condiments like olives, baby corn, or croutons.


The kids have been getting lots of apples and bananas for snack. Lots of them won’t eat bananas and are getting tired of apples.





Increase accessibility.


I would like to see the salad bar lowered in height so all kids can reach it. Salad bar is out of reach for younger kids. They need to ask for help.  


More packaged portions would help younger kids.


Provide snacks in more manageable pre-packaged portions.  It is difficult for the younger students to eat an entire apple in one sitting.  





Suggestions for the classes and activities.


More flexible activity schedules.


The activities should be more organized, integrated, and target-specific.


Include more in-depth health information at family nights.  Set up booth or health fair.  


Must find a way to entertain the kids while the guardians are being educated.  


Cooking demos during family nights. 


Offer more staff education.  





Other suggestions.


Add a composting program especially for lunch scraps.


Acoustics in the lunch room are awful.  It gets uncomfortably noisy.  I was hoping some of the grant money would go toward something to absorb the sound.


More time with staff. Katie is only here one time per week.  The presence is missed, kids ask about her, Ms. Jackie, and the garden.


Increase coordination and integration with school staff. At monthly nutrition info meetings, get info to staff too.
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