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Abstract: The Dietary Guidelines for Americans serve as a basis for developing federal nutrition education materials for 
the public, such as MyPlate. MyPlate is a visual cue that uses food groups as a guide to building healthy plates at 
mealtime. The objective of this study was to determine factors associated with child familiarity with MyPlate guidelines 
and to determine if typical meals met MyPlate guidelines using food models. A convenience sample of 250 children 
(aged 7-13 years) and their parent/guardian were recruited at a local science and history museum. Children viewed a 
picture of the MyPlate icon and were asked to identify the picture. Next, participants used a nine-inch plate to build a 
typical meal (meals that they would regularly consume) from a buffet of food and beverages models (>65 items to 
choose from). Research team members took photographs of the plates. A Registered Dietitian Nutritionist determined 
the percentage of plates that met MyPlate guidelines. Eighty-six percent of children recognized the MyPlate icon upon 
viewing the image; 7.6% could accurately identify the icon by name. When participants were asked to build a typical 
meal, however, only 3.43% met MyPlate guidelines. The results of this study suggest that despite being familiar with 
MyPlate, children built typical meals that did not meet MyPlate guidelines.  
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INTRODUCTION 

Nearly one in three children are overweight or 
obese [1-3]. Obesity is associated with immediate and 
long-term health problems for children and is a serious 
public health issue [4-11]. If left untreated, obesity in 
childhood is likely to continue into adulthood leading to 
a greater risk of diabetes and progressively worse 
cardiovascular outcomes [2]. The most common cause 
of obesity in children is a positive energy balance due 
to caloric intake in excess of caloric expenditure, 
combined with a genetic predisposition for weight gain 
[12]. Thus, early dietary patterns and behaviors in 
childhood can have long-term health consequences 
and underscore the need to explore children’s 
understanding of current nutritional guidelines and their 
intent to eat healthy meals. 

The U.S. Department of Agriculture (USDA) and the 
U.S. Department of Health and Human Services jointly 
issue the Dietary Guidelines for Americans targeting 
healthy Americans aged two years and older to 
promote health and reduce the risk of major chronic 
diseases [13]. In 2011, the current food guide, MyPlate, 
was unveiled. MyPlate is an uncomplicated visual cue 
prompting individuals to use food groups as a guide to 
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building healthy plates at mealtime. MyPlate consumer 
messages from the Center for Nutrition Policy and 
Promotion’s MyPlate resources include: Everything you 
eat and drink over time matters; the right mix can help 
you be healthier now and in the future; make half your 
plate fruits and vegetables: focus on whole fruits and 
vary your veggies; make half your grains whole grains; 
move to low-fat or fat-free milk or yogurt; vary your 
protein routine; drink and eat less sodium, saturated 
fat, and added sugars; and start with small changes to 
make healthier choices you can enjoy. Yet, in the U.S., 
the overall diet quality of children is suboptimal [14]. It 
has been shown that boys and girls ages four to eight 
years of age have low average intakes of vegetables, 
dairy, and whole grains in comparison to recommended 
intake levels [15]. Moreover, boys and girls ages nine 
to thirteen years fall short of recommended intake 
levels for vegetables, dairy, whole grains (low-average) 
and fruits (low) [15]. All children exceed intake for 
added sugar [15]. Although MyPlate is widely used, few 
researchers have evaluated child awareness or 
familiarity. In addition, little is known about the extent to 
which a typical meal chosen by children would meet 
the MyPlate guidelines.  

The objectives of this study were to: 1) determine 
factors (parent factors: race, ethnicity, income, 
education, and health literacy; child factors: age, 
gender, and weight status) associated with child 
familiarity of MyPlate; 2) assess children’s familiarity 
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with MyPlate; and 3) identify the percentage of typical 
meals that met MyPlate guidelines.  

MATERIALS AND METHODS 

Study Design 

The Institutional Review Board approved this study 
before recruitment and data collection (Approval 
Number: 1610-084-1709CR). Written informed consent 
(adults) and parent permission/child assent were 
obtained prior to participation in the study. This study 
utilized a cross-sectional descriptive design which 
involved one study visit that lasted approximately 15-20 
minutes. All testing occurred at a local museum. Data 
collection occurred on Tuesday evenings and Saturday 
afternoons from November to December for a total of 
ten data collection sessions. Tuesday evenings were 
Family Night at the museum during which public 
schools from the Fort Worth area received free 
admission and free transportation to and from the 
children’s museum.  

Participants 

Initial recruitment for the study consisted of a 
museum patron email, flyer, website, and on-site 
display. Children and their parent/guardian were 
recruited at the local museum using convenience 
sampling. Inclusion criteria were children 7–13 years 
old of any weight/physical activity status and their 
parent/guardian (≥18 years old) who spoke sufficient 
English to participate in research activities. Some 
parents had multiple children who met inclusion criteria 
and participated in the study. Exclusion criteria were 
individuals (children or parents) who were not 
cognitively or physically able to participate in the 
research activities [16]. 

Procedure and Measures 

Before data collection, nine dietetics students and 
four nursing students were trained on all study 
procedures by study investigators. All testing occurred 
at the local museum from November-December. On 
Tuesday evenings and Saturday afternoons during that 
timeframe, approximately five to seven research team 
members, including dietetics and nursing faculty and 
students, were present during data collection. 
Research personnel would arrive approximately 20-30 
minutes prior to each data collection period to set up 
the area for testing. Stations and food models were set 
up in the exact same manner systematically every time 
for a consistent testing environment. In addition, the 

team set up a privacy screen for anthropometric 
measurements and designated specific stations for 
consent and survey completion. After written 
consent/assent was obtained, each child and parent 
were given a participant ID and separated for data 
collection.  

Measurements - Children 

Anthropometrics  

Children’s height and weight were measured using 
a digital scale (Seca 803, Chino, CA, USA) and a 
portable stadiometer (Hopkins #680215, Hopkins 
Medical Products®, Caledonia, MI, USA). Using this 
data, Body Mass Index [BMI] (kg/m2) was calculated as 
a continuous variable. Specific study procedures for 
height, weight, and BMI percentiles have been 
previously described elsewhere [16]. Waist 
circumference (WC) and hip circumference (HC) were 
measured in duplicate to the nearest 0.1cm using a 
tape measure (Seca, Chino, CA, USA). Waist-to-hip 
ratio (WHR) was calculated and recorded.  

MyPlate Familiarity  

Children were shown a laminated image of the 
MyPlate (full plate; ChooseMyPlate.gov) and asked if 
they could identify the icon. Research personnel 
recorded the participant response as Yes, No or Don’t 
know. Next, participants were asked (while viewing a 
picture of the MyPlate image) - “Could you tell me what 
it is?” Responses were recorded as MyPlate, No, or 
Other. If the response was noted as Other, research 
personnel recorded the specific participant response.  

Food Models 

As a proxy, participants then completed the task of 
building a typical meal selecting from the food models 
provided (MyPlate Food Model Kit, Fast Food Model 
Kit, NCES Health and Nutrition Education, Olathe, KS, 
USA; Mexican Fast Food, Nasco, Fort Atkinson, WI, 
USA). Food models (> 65 items available) included a 
variety of fruits, vegetables, grains, protein, dairy, pre-
built meals (i.e. pizza, enchiladas, and tacos), and 
beverages. For each of the ten periods of data 
collection, the food models were set up systematically 
for consistency across data collection sessions. At the 
start of the measurement, children were provided with 
a nine-inch plate and were asked to build a typical meal 
(meals that they would regularly consume) from a 
buffet of food and beverage models (>65 items). 
Children were instructed to choose any 
foods/beverages that represented a typical meal for 
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them. Once the participants made their typical meal, 
research team members took photographs of the 
plates. A Registered Dietitian Nutritionist visually 
analyzed the photos to determine the food groups 
represented (absent, adequate, additional servings), 
percentage of plates that met MyPlate guidelines, and 
plates that included junk food and cola.  

Parents/Caregivers 

While the children were completing measurements, 
parents completed demographic questions. Parent 
characteristics (age, gender, marital status, race, 
ethnicity, income, years of education) and child 
characteristics (age, gender, grade in school) were 
recorded and previously reported [16].  

Statistical Analyses 

The IBM SPSS version 24 statistical package 
(SPSS Inc., Armonk, NY) was used, and all values are 
expressed as mean±standard deviation (SD) unless 
otherwise indicated. Descriptive statistics included 
frequency and percentages for categorical variables 
and means (SD) for continuous variables. Using 
random-effects modeling, the research team examined 
associations between selected predictors (parent race, 
ethnicity, income, education, child age, gender) and the 
dependent variables, familiarity with MyPlate and 
typical meal. Frequencies were tabulated for non-
continuous variables, including familiarity with MyPlate 
and some demographics. Statistical significance was 
set at p<0.05.  

RESULTS 

Demographics 

Participant characteristics are reported in Table 1. 
Participants included 160 parents and 250 children. 
Fifty-three parents had more than one child participate 
in the current study. Age of parents/caregivers ranged 
from 24 to 80 years (39±9.97yrs). According to 
parent/caregiver reports, 71.4% were Caucasian, 
28.7% were non-White, 32.5% were Hispanic, 16% 
were non-Hispanic African American, 5.2% were Asian, 
and 7.5% reported other. A total of 48.8% had obtained 
less than a four-year college degree. Parents indicated 
monthly household income by checking one of six 
categories from 0 to >$100,000; 44.1% indicated 
monthly household income >$75,000. Approximately 
12% of the sample reported an annual income at or 
below the U.S. poverty threshold of $24,600 for a 
family of four in 2017 [17]. Of the children who 
participated, 42% were boys and 58% were girls. 

According to their BMI percentiles-for-age, 53% of 
children had a healthy weight status, while 45.6% were 
overweight or obese.  

Table 1: Parent and Child Demographics 

Characteristic Number (%) 

Parent/Caregiver (n=160) 

Mean Age 39 years (SD 9.97) 

Female 151 (70.9%) 

Race/Ethnicity 

Caucasian 152 (71.4%) 

African American 34 (16.0%) 

Asian 11 (5.2%) 

Other 16 (7.5%) 

Ethnicity 

Hispanic 67 (32.5%) 

Education 

Some H.S. 6 (2.8%) 

H.S. Graduate 29 (13.6%) 

Trade School 19 (8.9%) 

Some College 50 (23.5%) 

College Degree 67 (31.5%) 

Graduate Degree 42 (19.7%) 

Family Income 

< $25,000 26 (12.2%) 

$25,000-$34,999 32 (15.0%) 

$35,000-$49,999 33 (15.5%) 

$50,000-$74,999 28 (13.1%) 

$75,000-$99,999 52 (24.4%) 

> $100,000 42 (19.7%) 

Child (n=250) 

Mean Age 8.9 years (SD 1.6) 

Boys 103 (42%) 

Girls 147 (58%) 

Weight Status 

Underweight 4 (1.6%) 

Healthy Weight 132 (53%) 

Overweight 61 (24.4%) 

Obese 53 (21.2%) 

Waist-to-Hip Ratio 0.87 (SD 0.06) 

 
MyPlate Familiarity 

Eighty-six percent of children (n=215) reported 
familiarity with MyPlate, while 12.8% reported that they 
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were not familiar (n=32) with the image.  There was a 
small percentage of children (1.2%; n=3) that did not 
know if they had seen the MyPlate image (see Figure 
1). Of those who reported familiarity with the MyPlate 
image, 7.6% could identify MyPlate by name, while 
36% said don’t know and 55% said other. Common 
responses for the 55% marked as others are reported 
in Table 2. Figure 2 shows 47.9% of eleven-year-olds 
and 54.5% of twelve-year-olds were able to identify 
MyPlate by name. In comparison, only 3% of 8-year-
olds, 4.4% of 9-year-olds, 8.5% of ten-year-olds and 
12.5% of 13-year-olds could identify MyPlate by name. 
A chi-square test was performed to examine the 
relation between MyPlate identification and age and 
showed significant differences, X2 (12, N=272) = 0.89, 
p<0.001.  Eight-year-olds answered yes significantly 
less than expected (-2.6), while 11- and 12-year-olds 
answered yes significantly more than expected (5.6 
and 3.2 respectively, p<0.05). No factors (parent 

factors: race, ethnicity, income, education and health 
literacy; child factors: age, gender, and weight status) 
were associated with child familiarity of MyPlate. No 
correlates were found between demographic 
characteristics of the parent/caregivers and children’s 
familiarity with MyPlate. 

Food Models – Building a Typical Meal 

Of the 250 plates children built to represent a typical 
meal, 46 typical meals were excluded by research 
investigators for being unrealistic or excessive (see 
Figure 3). The average number of items/meal of the 46 
plates excluded was 7.54±2.67. Therefore, 204 typical 
meals were analyzed for this current study. The 
average number of items on each plate was 4.98±1.72 
items. Grapes were the most frequently selected item 
(51/204 = 25.0%), while the least selected item was the 
fried fish square (2/204 =0.01%).  

 
Figure 1: The extent of MyPlate familiarity in children ages 7-13 years. Children were shown the MyPlate image and asked if 
they could identify the image. Research personnel recorded the participant response as Yes, No or Don’t know. Values are 
presented as percentages.  

 

Table 2: Identification of MyPlate – Other  

Description of MyPlate – Other Percentage 

What you’re supposed to eat 31.5% 

Naming of food category (i.e. fruits, vegetables, dairy, grains, proteins), different types of food 17.5% 

Food plate 16.0% 

Healthy plate/meal 14.7% 

Food chart, graph, or diagram 9.8% 

Food pyramid 6.3% 

Other – “foods you like, that’s the limit of foods you’re supposed to have each day, eat your colors program at school.” 2.8% 

Tells you where to put your food 1.4% 
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Of the 204 plates, 3.43% (n=7) met MyPlate 
guidelines, meaning one-half of the plate was 
fruits/vegetables, one-quarter of the plate included a 
protein, one-quarter of the plate included a grain, and a 
dairy serving was present. Table 3 lists the presence or 
absence of food groups and whether there were 
adequate servings or additional servings on the plate. 
The majority of children did not include a whole grain, 
and more than half of the children did not include a 
dairy or vegetable serving. Conversely, one-quarter of 
the children chose an additional serving of refined 
grains or fruit. Over one-third of children included junk 
food or cola in their typical meal, although more than 
half included milk (57.4%%; see Table 4). Not all 
typical meals included a beverage.  

DISCUSSION 

This study adds to the body of research on MyPlate 
familiarity, adoption, and dietary choices of children by 
proxy. This study aimed to determine the factors 
associated with child familiarity of MyPlate guidelines; 
assess children's familiarity with MyPlate; determine 
the makeup of typical meals (using food models), and 
identify the percentage of typical meals that met 
MyPlate guidelines. Interestingly, we found no 
association between factors (parent factors: race, 
ethnicity, income, education and health literacy; child 
factors: age, gender, and weight status) and child 
familiarity of MyPlate. We found that the majority of 
children (~86%) recognized the MyPlate icon upon 
viewing the image; however, only 7.6% could 

 
Figure 2: The extent of MyPlate identification by name in children ages 7-13 years. While viewing the MyPlate image, children 
were asked, “Could you tell me what it is?” Responses were recorded as MyPlate, No, or Other. Values are presented as 
percentages.  

 

  
Figure 3: Examples of unrealistic/excessive typical meals that were excluded from further analyses. Of the 250 plates children 
built to represent a typical meal, 46 typical meals were excluded by research personnel for being unrealistic or excessive. 
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accurately identify the icon by name. These findings 
indicate that since MyPlate was unveiled in 2011, the 
majority of children are familiar with the updated 
guidelines. Yet when participants were asked to build a 
typical meal, only seven plates (3.43%) met MyPlate 
guidelines. Thus, the overwhelming majority of the 
typical meals would not be considered healthy. The 
basic premise of MyPlate is that everything an 
individual eats and drinks over time matters for optimal 
health now and in the future. Our findings highlight the 
importance of emphasizing nutrition principles and 
encouraging children to aim for a healthier eating 
pattern over time.  

Other results of the study that merit discussion are 
the meals the children typically consume. Although the 
current study did not examine diet quality, previous 
studies have assessed the relationship between 
MyPlate familiarity and diet quality [18]. In that study, at 
least 81% of Americans who expressed familiarity with 
MyPlate also reported superior diet quality, and this 
number was increased (87.5%) among those who 
recounted trying MyPlate [18]. Researchers showed 
that familiarity with MyPlate positively correlated with a 
respondent’s overall pattern of using nutrition 
information when eating outside the home [18].  

Eating more vegetables and fruit is a 
recommendation of the 2015 Dietary guidelines, but 
children and adolescents are not meeting 
recommendations [19]. In our study, more than half of 
the children did not build a typical meal to include a 
vegetable serving (see Table 3).  Previous studies 
report similar findings, with significant implications for 
obesity [20-22]. One-quarter of the children in this 
sample included an additional serving of refined grains 
(simple carbohydrates) or fruit, implying their intent to 
consume these in a typical meal. This finding is of 
particular concern, given the theoretical link between 
overconsumption of simple carbohydrates and obesity 
and cardiovascular disease [23,24].  

The beverage selection was another important 
finding of this study. Only 141 children selected a 
beverage as part of their meal. Encouragingly, 57.4% 
selected milk as their choice beverage. However, 
32.6% of children selected a beverage that was 
sweetened with added sugars (sugar-sweetened 
beverage [SSB]) as part of their daily consumption. 
SSBs encompass a variety of drink types, including 
sodas/soft drinks, juices with added sugar, Kool-Aid, 
sports drinks, energy drinks, and sweet tea [25-27]. 
Bleich et al. reported that 63.5% of children aged 6–11 
and 65.4% of adolescents aged 12–19 reported 

Table 3: Typical Meal Compositions  

Food Group (Out of 204 meals) Absent Adequate Serving Additional Servings 

Fruit  73 (35.8%) 80 (39.2%) 51 (25.0%) 

Vegetable  110 (53.9%) 52 (25.5%) 42 (20.6%) 

Grain  

Whole grain  170 (83.3%) 32 (15.7%) 2 (1.0%) 

Refined grain  60 (29.4%) 91 (44.6%) 53 (26.0%) 

Protein  38 (18.6%) 131 (64.2%) 35 (17.2%) 

Dairy  114 (55.9%) 73 (35.8%) 17 8.3%) 

Count; %. Reasons why the typical meals did not meet MyPlate guidelines. 
 

Table 4: Beverages 

Beverages (n=141) Number Percentage 

Milk  81 57.4% 

Cola  46 32.6% 

Water 6 4.26% 

Tomato juice 5 3.55% 

Apple juice 2 1.42% 

Cranberry juice 1 0.71% 
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consuming at least one SSB on a given day [28]. 
However, children in our study were half as likely to 
choose an SSB versus the national average. SSB 
consumption in children and adolescents is a public 
health issue, as research suggests that reducing SSB 
consumption would improve children’s overall health 
[29].  

 In summary, over 47% of our sample had an 
unhealthy weight status, which is 1.5 times the national 
rate of obesity (32%). While we did not find an 
association between weight status and MyPlate 
familiarity in our sample, we do recognize the 
significance of their inability to meet MyPlate guidelines 
when asked to build a meal they would typically 
consume. The need for intervention is clearly 
demonstrated through this descriptive analysis of 
familiarity with MyPlate among children and families in 
a museum setting.  

LIMITATIONS 

There were some limitations in the current study 
that have been previously reported [16]. Children may 
have been subject to social desirability bias while 
choosing what to place on their plate as they may have 
believed healthier options would be viewed favorably 
by others. Another limitation was utilizing food models. 
The plates may not have accurately reflected what 
children eat, as portion sizes may not be 
representative. Further, we did not ask children if they 
ate prior to building their typical meal, presuming that 
hunger may have influenced their selections or even 
led some to build a plate that may have been deemed 
excessive. Lastly, since we had only 15 minutes for 
data collection in a busy museum environment, we did 
not ask participants if they gained an understanding of 
MyPlate, nor if they could build a plate that met 
MyPlate guidelines.  

CONCLUSIONS 

The present findings indicate that the majority of 
children in our study were familiar with MyPlate. 
However, despite this familiarity with MyPlate, only 
3.43% of typical meals met MyPlate guidelines. Meals 
were least likely to include whole grains, dairy and 
vegetables, and most likely to exceed 
recommendations for refined grains and fruit, which 
closely resembles data from USDA. Although the 
children were not specifically asked to build a plate that 
met MyPlate guidelines, successful implementation of 
the MyPlate guidelines would presumably mean more 
children would build representations of a typical meal 

that meets the guidelines. Judging from our sample, 
the MyPlate guidelines may not be creating the 
behavior change necessary to change consumption 
habits. Parents, teachers, school food providers, and 
the healthcare system could improve by collaborating 
efforts in addressing low child nutrition literacy. Future 
studies are needed to investigate the ability of children 
to build a plate that meets MyPlate guidelines in 
addition to a typical meal, comparing the two for 
nutritional content in a variety of populations. In 
addition, further exploration of the relative roles of 
children and their parents in meal decisions would 
inform nutrition health education. We encountered 
several children who were familiar with dietary 
guidelines, but the majority demonstrated that they did 
not choose a typical meal representing recommended 
food groups and portions. 
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