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The purpose of this study was to evaluate the impact of the MyPyramid 
Color-bar Signage System, which is a unique, targeted environmental 
change for school cafeterias paired with nutrition education, designed to 
increase fruit and vegetable consumption among Kindergarteners in an 
inner city school. The color-bar system is an educational tool to assist 
pre-readers with choosing a variety of colors at their meals. A nutrition 
education lesson designed to teach students about MyPyramid and the 
signage system was introduced to students in the intervention school 
Kindergarten classrooms during the week that the signage system was 
implemented in the cafeteria. A second school served as the control. 
Students' food selection was assessed using photographs of student 
trays. Post-consumption trays were collected and food was measured to 
assess plate waste and calculate consumption. 
At baseline, total consumption between schools was not significantly 
different [intervention: n=49, 307.0 g (SD 112.43); control: n=48, 326.0 g 
(SD 116.96)]. At follow-up mean total consumption did not differ by school 
[intervention: n =44, 335.6 g (SD 120.34); control: n=72, 349.6 g (SD 
117.79)]. Though there was no difference in percent vegetable 
consumption, percent fruit consumption was significantly higher in the 
intervention school (68.9% (SD 38.71)) compared to the control school 
(51.9% (SD 39.5) p=0.0391). Data from this study will inform full 
implementation and evaluation of the program system wide, which, if 
successful, may serve as a model nationwide for targeted nutrition 
education linked to school environmental changes. 

Childhood overweight and obesity are current public health threats, 
and compared to national rates, Knox County boasts a higher-than-
average rate of childhood overweight/obesity (1). Although several 
dietary factors may play a role in preventing and treating childhood 
obesity, diets high in fruit and vegetable are associated with lower risks 
of overweight and obesity (2-6).  It is theorized that daily intakes of 
adequate fruits and vegetables lower overall daily energy density and 
increase fiber intake, which may lead to greater satiety (7). Increasing 
consumption of fruits and vegetables is a potential strategy for 
decreasing overweight/obesity (8,10). It is theorized that early, 
repeated exposure to fruits and vegetables may increase the 
establishment of lifelong positive dietary patterns (10,12).  Therefore,  
Knox County Schools adopted a system of My Pyramid visual materials 
linked with classroom nutrition education, which targets fruit and 
vegetable consumption in all Kindergartners attending KCS facilities.
The target population was Kindergarteners, in 2 urban public 
elementary schools, serving primarily low-income and minority 
students, as this is the population at highest risk for childhood 
overweight/obesity (13-14), later development of diseases associated 
with overweight/obesity (15-16), low consumption of fruits and 
vegetables (9), and lack of access to fruits and vegetables in local food 
stores (17-18). The My Pyramid Color-bar Signage System is designed 
to be a color-coded educational tool to assist pre-readers with 
choosing a variety of colors at their meals. 
This was a quasi-experimental design, taking advantage of a planned 
environmental change, as well as development of a novel 
measurement technique. One school delayed implementation of the 
My Pyramid food signage system until January 2009, and served as 
the control.  The intervention school began the signage system in 
November 2008. There were four kindergarten classes with 75 
students enrolled in the control school and four kindergarten classes 
with 78 students enrolled in the intervention school.
We hypothesized that  Kindergartners, exposed to an environmental 
change paired with classroom nutrition education, would consume 
more fruits and vegetables compared to children without the exposure. 

Figure 1. Sample cafeteria poster for 
the MyPyramid Color-bar Signage 
System
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Figure 3. Baseline Consumption, in grams Figure 4. Follow-up Consumption, in grams

MyPyramid and how to use the MyPyramid Color-bar Signage System was introduced to students in the 
intervention school classrooms during the week the color-bar signage system was implemented in the 
cafeteria.  The education and signage were always paired and this project evaluated the entire 
exposure. An example of a cafeteria poster is shown in Figure 1. 

Assessment of Consumption

Photographs of trays (See Figure 2)

 Disposable trays were pre-labeled with numbered, removable stickers 
 After meals were purchased, research assistants guided children to a small table where a 

digital camera was mounted 
 Research assistants removed the numbered sticker, and placed the sticker on either a pink 

or a blue card to Identify the child’s gender 
 This card was placed beside the tray and a photograph was taken

 Test meals

 At both schools, 3 samples of each offered food was collected, weighed, and a mean weight 
(in grams) calculated

 Creation of Consumption Variables

 Upon completion of the meal, a team of research assistants collected, carefully wrapped, 
and labeled the trays

 Wrapped trays were transported to a university laboratory where individual foods were 
measured (in grams) and recorded

 Each photograph was independently assessed by two research assistants and a “tray” 
created on a spreadsheet

 Average weights of test foods were used for the weight of food selected
 Actual weights of remaining foods were then added to the spreadsheet
 Consumption was created from the difference between these two variables
 If this variable was negative, it was critically assessed and removed from analysis if 

greater than 110% of the food served
 If less than 110% of food served, then this variable was considered to be zero, or 

nothing consumed
 For each food group, the weights of individual foods were summed, allowing an overall 

food group consumption variable

These data were collected at baseline (October) and at follow-up (January)

Institutional Review Board approval  was received for this project, with the following constraints: in the 
event that a child’s face was captured in the photograph, the data would not be used.

Baseline (Figure 3) - 48 trays from the control school and 46 trays from the intervention school were available for 
baseline data analysis. T-tests revealed that vegetable intake was significantly higher in the control school  
compared to the intervention school (58.5 vs 35.1 g; p=0.0014) , though this was driven by fried potato 
consumption.  When fried potatoes were removed from the analysis, vegetable consumption was not different 
between schools (9.2g vs 2.9 g, control vs. intervention; p=0.088). However, intakes of vegetables decreased 
dramatically upon removal of fried potatoes.

Follow-up (Figure 4)  - At follow-up, 72 trays from the control school and 44 trays from the intervention school 
were available for analysis. The control school consumed significantly more vegetables than the intervention 
school (92.8 g (SD 43.02) vs 31.1 g (SD26.86), respectively; p=<0.0001). However, analysis of vegetable intake 
with fried potatoes removed was not possible, as the intake was negligible at both schools.  Fruit intake was 
significantly higher in the intervention school compared to the control school (63.2 g (SD 45.86) vs. 28.5 g (SD 
34.6), respectively; p=<0.0001) and this was also significantly higher than baseline (data not shown).  Students in 
the intervention school also consumed significantly more bread than did students in the control school (34.6 g 
(SD 15.98) vs 17.3 g (SD 18.7), respectively; p=<0.0001), though the control school students consumed 
significantly less bread at follow-up than at baseline (data not shown). There were no differences between 
schools in terms of milk, meat, or overall intake. 

Figure 2. Example of photographs of student trays

Independent sample t-test, significance at < 0.05) •ANOVA, controlling for baseline vegetable intake, significance at < 0.05; p=0..0259
** p = <0.0001

Based on results of this pilot study, it is apparent that increasing fruit intake among Kindergarteners, using the 
MyPyramid Color-bar Signage System, seems to be achievable. Analysis of vegetable intake revealed that 
Kindergartners are overwhelmingly choosing fried potatoes, which is not surprising. However, if these are 
being selected over other, healthier options, it is likely that future interventions should target improving the 
nutrient profile of this popular  selection, while further increasing the visibility and appeal of more nutrient-
dense vegetables. Therefore future interventions designed to increase intake of nutrient-dense vegetables 
among Kindergartners should incorporate these strategies in addition to use of the MyPyramid Color-bar 
Signage System of environmental change and classroom nutrition education.
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