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/Abstract )

Background: Visual art is often included in nutrition education with youth; however, the benefits of this inclusion have not been
independently evaluated.

Aims: This study investigated the impact of visual art on the effectiveness of nutrition education to improve knowledge, attitudes,
and dietary behavior of children.

Methods: Six classes included two, 30-minute sessions of nutrition education and art activities. Pre-test, post-test, three arm in-
tervention study: control (n=27), standard art (n=22), and enhanced art (n=33) at six summer day camps with children ages 8-12
years old.

Results: From baseline to post, participants in the standard and enhanced groups had increases in nutrition knowledge (p<0.05).
Statistically significant increases were found in intentions to reduce fat for all groups. A minimal but significant decrease in dietary
behaviors related to fruits and vegetables were observed in the control group.

Discussion: Using visual art activities along with traditional nutrition education could increase nutrition knowledge more effec-

tively than nutrition education alone.

N

Conclusions: Nutrition-related art activities should be considered for inclusion in child nutrition education interventions.

J
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Introduction

Engagement in arts has been suggested to produce many
benefits to one’s health, including physiological, psychological,
and social. Incorporation of the arts into healthcare can
encourage a healing environment, affecting health issues “from
post-traumatic stress disorder to autism, mental health, chronic
illnesses, Alzheimer’s and dementia, neurological disorders and
brain injuries, premature infants, and physical disabilities”[1]. A
growing body of research supports the concept that art therapy
and creativity can improve overall quality of life for patients in a
variety of healthcare settings [1,2].

Many health programs have focused on the incorporation
of art education to yield health behavior change but education
alone may be insufficient to stimulate behavior change. However,
knowledge and attitudes can change with education and have a
powerful influence on healthy behavior change [3-7]. The Sensory
Stimulation Learning theory posits that the learning process is
enhanced when the learners’ senses are stimulated [8] as happens
during the kinesthetic process of creating visual art. The art-health
framework, proposed by Davies et al. indicates that more active
forms of art engagement, including creating and making art, can
directly impact mental, social, and physical health [9].

Visual arts, dance, and theater are several art forms that
have shown different levels of success when used with children in

1
Educ Res Appl, an open access journal
ISSN: 2575-7032

Volume 2018; Issue 03



Citation: Forman A, Colby S, Gellar L, Spence M, Riggsbee K, et al. (2018) My Painted Plate: Art Enhances Nutrition Education with Children. Educ Res Appl: ERCA-

153. DOI: 10.29011/2575-7032/100053

nutrition education programs [10-16]. A study published in 2013
revealed positive effects of arts-based learning with third grade
students using a combination of movement and visual art activities
including yoga, music, movement and meditation, creative
writing, coloring, making collages, and drawing [17]. The students
showed improvement in overall health and behavior at the end of
the sessions. In 2016 another study found statistically significant
improvements in nutrition and exercise behaviors of fourth and
fifth graders using arts-based and activity-based learning methods
during a 5-week program [18]. Art activities such as making model
portion control plates using construction paper cut-outs for portion
sizes were used to increase students’ nutrition knowledge and
positive health behaviors. These studies indicate that interactive
learning could potentially be more effective than standard teaching
methods for increasing health knowledge and behavior [17,18].

Drawing versions of MyPlate on paper is a common visual
art activity used by some nutrition education programs. These
visual art activities often involve drawing and coloring on papers
or paper plates with outlines of food or portion sizes [19-25].
However, differences in the intensity and impact of nutrition-
related art actives have not been tested. This study was designed
to determine how including art in a nutrition education program
for children impacts their dietary behaviors, nutrition attitudes,
and nutrition knowledge. This was investigated for both over all
inclusion of art and by differing intensity levels of the included
art using a randomized cluster control trial design based on the
Sensory Stimulation Learning theory and the Knowledge-Attitude-
Behavior (KAB) model [3,26].

Methods

Summer camps (n=6) were assigned randomly into one of
three different groups: Control, Standard art, or Enhanced art. The
summer camp directors informally verbally reported they perceived
that overall the six summer camps served similar populations and
were in similar neighborhoods. Eligibility criteria included being
8 to 12 years of age and attending one of the camps. Parents were
informed about the study and an opt-out procedure was utilized.
No parents opted out of the program.

Six classes of nutrition education were conducted over the
course of three weeks with the three groups of children (Control
n=51; Standard arm n=54; and Enhanced art n=62) from summer
day-camps. Classes were delivered by trained nutrition students
under the supervision of a Registered Dietitian. Two classes, one
hour each, were given each week. The first 30 minutes consisted of
the same nutrition education instruction for all groups. The second
30 minutes were for art activities that differed between groups.
The control group received non-nutrition related art lessons, the
Standard group used paper plates to draw their meals using the
MyPlate template, and the Enhanced group used ceramic plates

to paint their meals using the MyPlate template. By the end of the
program, each participant in the Enhanced group who had attended
all sessions of the three-week program had painted six dinner-
sized plates. Researchers heated the plates in a kiln (furnace) to
permanently adhere the paint and render them food safe. Plates
were then returned them to the participants post-assessments. All
procedures were approved by the [Blinded] Institutional Review
Board.

Assessments (baseline and post intervention) included a
survey (demographics, dietary behaviors, nutritional knowledge
and attitudes related to food) and dinner meal recall. The recall only
included the previous evening meal because the participants ate
breakfast, lunch, and snacks together as part of their summer camp.
Thirty questions from the What Do You Think? Questionnaire [27]
were used for the nutrition knowledge section with possible scores
ranging from 0-100% correct. Forty-three questions from the
Coordinated Approach to Child Health (CATCH) Evaluation Tool
were used to evaluate dietary behaviors and attitudes related to
food[28]. The food behavior portion of the CATCH tool included
three sections: reduce fat, fiber, and fruit and vegetable intake [28].
Both questionnaires were previously validated for this population
[27,28]. A multiple pass method [29] was used to conduct the
Evening Meal Recalls (EMR) with each child individually to
determine their MyPlate recommendation adherence. Food
models and measuring cups were used to aid in the recalls. Trained
research assistants conducted all survey and EMR data collection
and the same research assistants later performed all data entry. A
Registered Dietitian with extensive research experience supervised
all training.

A five-point, Likert-like scale “smileyometer” [30] was used
in four questions that were added to the post-assessment to identify
how much the participants’ enjoyed the program, the likeability
of the lesson leaders, and the participants’ interest to learn more
about nutrition.

Analysis

If a child was absent for four or more of the lessons or
was absent during the post-assessment, they were classified as
a non-completer and were not included in data analysis. IBM’s
Statistical Package for the Social Sciences (SPSS) Version 22.0
[31] was used for survey data analysis. Nutrition Data System for
Research software version NDSR (2013) and Standard data entry
procedures from the Nutrition Coordinating Center, University of
Minnesota, Minneapolis, MN [32] were used for dietary intake
(EMR) data analysis. The children’s adherence to using MyPlate
for their meal and consuming each food group was determined
by using a modified version of the Food Group Servings Count
System software. Dairy, vegetable, fruit, protein, and grain intake
amounts were compared to the National School Lunch Program
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(NSLP) minimum requirements [33] since these were MyPlate
compliant and based on an individual meal as compared to a total
day average provided by MyPlate alone.

Changes in nutrition knowledge, attitude, and behavior of
the different groups over the two time points were measured using
ANOVA individual repeated measures. Data were then split by
group to examine significant interactions. Paired t-tests were used
to identify any significance of change in scores within the groups.
An ANOVA with Tukey’s post hoc comparisons was then run to
identify any differences between the group mean differences with

significance value of p <0.05.

Results

At the end of the study, 82 of the 167 children recruited
at baseline completed the study including all assessments
(completers). Baseline measurements did not differ between
completers and non-completers using independent sample t-test at
a p>.05. Additionally, there were no differences in demographics
using an independent sample t-test for age and Chi Square for
gender and race at baseline (see Table 1).

Participant Demographic Characteristics by Group
Characteristics ControMleflll"oilg I()n=27) Standz]l\l/*[(i :,;,riusl:) (n=22) Enhanlcve;ga(jl:gl])) (n=33) '{\(/)[Zz;l n(r:g]Z))
Age,y 9.1+1.0 99+1.5 99+1.3 9.6+1.3
n (%) n (%) n (%) n (%)
Sex
Male 15 (55.6) 15 (68.2) 12 (36.4) 42 (51.2)
Female 12 (44.4) 7 (31.8) 21 (63.6) 40 (48.8)
Race/ethnicity
Black 16 (59.3) 13 (59.1) 18 (54.5) 47 (57.3)
White 8(29.6) 7 (31.8) 10 (30.3) 25 (30.5)
Other 3(11.1) 2(9.1) 5(15.2) 10(122)

Table 1: Participant Demographic Characteristics by Group.

Nutrition Knowledge

At baseline the Control, Standard, and Enhanced groups of
the study scored 63.6%, 68.3%, and 58.3% correct (respectively) on
the nutrition knowledge What Do You Think? Questionnaire [27].
At the post-assessments the Control group scored decreased to 61%
correct while the Standard and Enhanced groups average scores
increased to 76.3% and 68.7%, respectively. Baseline and post-
tests results for the three groups are presented in Table 2. Repeated
measures ANOVA revealed significant difference between time and
group [F(2,79)=4.780, p=.011]. The observed power for the overall
interaction was 0.780. To determine if knowledge increased within
each group, separate paired t-tests were run. Nutrition knowledge
over time did not change for the Control group (p=0.447). However,
there was a significant increase in nutrition knowledge over time
for both the Standard group (p=0.006) and Enhanced art group
(p=0.003). An ANOVA with Tukey’s post hoc comparisons on
the difference between baseline and post change scores were run

to determine any differences between the groups. No significant
differences between the Enhanced group and Standard group
were indicated by Tukey’s post hoc comparisons (p= 0.877)
which means they both improved the same amount. However, the
Enhanced group increased significantly more than Control group
(p=0.011). No significant differences were revealed between the
Standard and Control (p=0.075) groups. This indicated that there
were no differences between the standard and enhanced group,
however there were differences between the enhanced and control
group and differences between standard and the control group
approached significance. Power analysis based on current means
estimated that if the study had recruited 36 per group, differences
between all groups would have been found with a power of 0.8.
Based on this approaching significance, the initial ANOVA that
showed significant improvements in knowledge for both standard
and enhanced from pre to post and the additional power analysis, it
can be concluded that both the standard and enhanced approaches
improved knowledge over control conditions.
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Comparison of Nutrition Knowledge by Group and Time

Time Point Control Standard Enhanced
Mean (Std. Deviation) n=27 Mean (Std. Deviation) n=22 Mean (Std. Deviation) n=33
Baseline 19.1 (4.5) 20.5* (4.8) 17.5%(6.9)
Post 18.3*(5.2) 23.0° (4.9) 20.6™ (6.0)
aSignificant changes (p<.05) in the mean score for nutrition knowledge from baseline to post assessment, determined by repeated measures
ANOVA.
bSignificant changes (p<.05) in the mean score for nutrition knowledge difference from baseline to post assessment, determined by paired sample
t-test.
Table 2: Comparison of Nutrition Knowledge by Group and Time.
Food Attitudes was run on question responses and no differences were

For the CATCH construct of Intentions to Reduce Fat, there
was a statistically significant overall time difference. Repeated
Measures ANOVA revealed that Scores increased for all groups
at the post-assessment [F(1,79)=8.699, p=0.004]; but revealed no
significant interaction [F(2,79)=1.641, p=0.200] and no overall
group effect [F(2,79)=1.312, p=0.275]. No other changes in food
attitudes were observed.

Dietary Behavior

The CATCH Evaluation Tool constructs and EMR were
used to measure dietary behaviors. Repeated Measures ANOVA
results revealed that there was a significant interaction of time by
group for the CATCH Behavioral construct of fruits and vegetables
[F(2,79)=3.367, p=0.040], but no significant change by time or
by group for the EMR. To explore the interaction, paired t-tests
were run to determine which group had a significant change for
the CATCH Behavioral construct of fruits and vegetables. Only
the Control group significantly decreased their reported healthy
eating behaviors related to fruits and vegetables from pre to post
test (p=0.015) with a difference of 2 points between the means.
This change, while statistically significant, represents a marginal
practical change in the overall score as the construct includes
eight questions with a possible score range of 8-31. An ANOVA
was run to determine if the amount of change differed between
groups (F(2,79)=3.367, p=0.040). Tukey’s post hoc differences
found a statistically significant difference in means scores baseline
to post-assessment between the Control and Enhanced groups
only (p=0.034) but no difference was found between Control and
Standard (p=0.690) or Standard and Enhanced (p=0.278).

Program Enjoyment

Survey responses revealed the majority of the participants
(95.1%) liked the art activities, 91.5% enjoyed the nutrition

found between the three groups [F(8,52)=0.785, p=0.617].
Discussion

Nutrition-related visual art was found to significantly
increase the children’s nutrition knowledge, no matter the intensity
of the visual-art resource. The Control group also participated in
non-nutrition visual art activities; since there were no difference in
the control group in any variable from pre to post intervention, this
indicates that the art activities alone did not enhance the nutrition
learning. As in previous studies that found art to be effective in
improving nutrition education outcomes, [11,14,15] the findings
of this study provide evidence to support using visual art in
nutrition education to improve nutrition knowledge with children.
It is imperative to identify ways to produce positive outcomes
in nutrition education programs when there is limited funding
and resources available for these programs. Since no greater
improvements in knowledge occurred with more cost intensive
art activities, nutrition-related art using low-cost approaches
appears to be a feasible way to increase nutrition knowledge with
children.

Although there were changes found in the CATCH Behavioral
construct of eating fruits and vegetables, no changes were found
in CATCH Behavioral constructs of reducing fat and eating fiber
or the children’s adherence to using MyPlate for their meal by
consuming each food group. Lack of behavior change may have
been in part because of the brief time span between assessments and
the small number of teaching sessions. Other nutrition education
programs for children using similar methods but with positive
change outcomes in both knowledge and behavior were conducted
using 12 or more lessons [11,15,33]. Many successful nutrition
education programs often occurred throughout an entire school
year [34,35]. This study used a summer camp-based design which
limited the number and length of lessons. However, these results
revealed an increase in nutrition knowledge from only attending
four to six lessons; Dietary behavior change may require more time
and lessons. Additionally, there was no parental component in this
program; previous research has indicated that parental involvement

lessons, 92.7% liked their nutrition lesson teacher, and
76.8% wanted to learn more about nutrition. MANOVA
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may help produce more positive behavior change [29].

Another factor possibly associated with the lack of changes
found in the CATCH constructs of reduced fat or increased fiber
intake may be associated with the dietary behaviors questionnaire
itself. The CATCH Curriculum and evaluation tools have been
considered appropriate for use in this age group by the National
Institutes of Health; however, a number of concerns with this
tool were discovered during this study. Three children reported
that they were vegetarians and were not sure how to respond to
questions related to meat preference. Four children experienced
difficulty answering questions about diary preferences since they
were physiologically unable to consume diary milk products.
They reported using rice-milk or soymilk alternatives at home.
Alternative dietary measurement tools considered for use in this
study that do take into consideration these dietary issues were
not used because they had not been validated for use with the age
group included in this study [30].

Differences in adherence to MyPlate recommendations
were assessed using the evening recalls but differences in dietary
behaviors were not assessed using the evening recalls. Three 24-
hour dietary recalls (two on non-consecutive week days and one
on a weekend day) would have been needed in order for recalls
to be used to assess changes in dietary behaviors. This was not
feasible given the limitations of the summer camp schedules. Other
commonly reported issues with dietary assessments involving
children include social desirability and dietary recall biases despite
the acceptance of recalls for dietary assessment [36,37].

Another major limitation of this study was the high attrition
rate generating a small sample size. There is increased confidence
in the differences identified during statistical analysis as being true
differences since they were found with even smaller sample sizes
than were indicated as needed to find differences between groups
during post hoc power analysis. If there had been larger sample
sizes, itwould have been possible that statistical differences between
Standard and Enhanced groups might have been observed.

Exclusion of non-completers, while reducing the sample
size, was done to ensure that all participants included in the data
analysis had received greater than half of the information provided
during the study. Conservative definitions of completers and non-
completers were used since children who were unable to attend
four or more lessons would have missed learning about three of the
five food groups displayed on MyPlate, potentially decreasing the
averages of knowledge gain related to lack of exposure instead of
effectiveness of the program. There were a number factors leading
to absences. Participants and camp directors reported absences
were due to events such as doctor appointments, illnesses,
injuries, family trips, moving, and enrollment in other day camps
or weeklong camps occurring at the same time. Other day-camp
based interventions have shown a similar attrition rate [34, 38].

Another limitation related to the sample was the lack of
detailed demographic information necessary to compare baseline
similarities or differences between the summer camp participants.
Although the summer camp directors reported that they perceived
the camps served similar populations and neighborhoods, this was
an informal assessment. Because of perceived lack of potential
parental participation, more detailed information on individual
camper demographics was not collected.

Despite these limitations, this research provides evidence for
the positive impact of visual art activities in nutrition education
with children. It is well recognized that changes in nutrition
knowledge alone are not the same as behavior change [3,4,26].
However, it often seen that the behavior change process does
involve changes in knowledge thus rendering knowledge an
essential piece of the behavior change process [3,4,5,6,7]. This
research provides evidence on how visual art has the ability
to catalyze positive changes in knowledge, which may assist in
promoting positive changes in behavior to a greater extent than
what is seen in programs that do not use visual art. Assessment
tools that more effectively assess constructs of food attitudes and
diet behavior and a longer-term program should be used to further
test this theory.
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