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ABSTRACT
UNDERSTANDING FOOD LITERACY AND ITS USE IN A TECHNOLOGY-

DRIVEN NUTRITION EDUCATION PROGRAM FOR ADOLESCENTS

SEPTEMBER 2017
CATHERINE A. WICKHAM, MS, RD, UNIVERSITY OF SAINT JOSEPH
Ph.D., UNIVERSITY OF MASSACHUSETTS AMHERST

Directed by: Associate Professor Elena T. Carbone

One in three adolescents in the U.S. is overweight or obese. The dietary habits of
this population are concerning as few meet current dietary recommendations for
consuming fruits and vegetables. Equally troubling among this group is the consumption
of sugar-sweetened beverages and the lack of physical activity. Studies that investigate
the link between nutrition knowledge, attitudes, and behaviors have shown mixed results
and new methods to investigate this relationship are needed. Food literacy is a new term
that has risen out of the health and nutrition literacy fields. Food literacy seeks to
examine the complex relationship between knowledge, attitudes, and behaviors from the
perspective of food and not individual nutrients. Adolescence is a unique life stage when
there is development of decision-making skills. Food literacy programs are ideally suited
to this stage because the concept focuses on building capacity to operationalize healthy
decisions regarding food. New methods are also needed, to help increase engagement and
participation in food-related programs. Adolescents are digital natives. Eighty-seven
percent have access to a computer, 88% have access to a cellphone, and 92% go online

daily, from these devices. Driving the use of cellphones is social media and text



messaging. In fact, 91% of adolescents use their cellphone for texting, sending an average
of 67 messages/day. Adolescent’s pervasive use of technology, in particular cellphones,
provides an opportunity to investigate the potential of this medium to engage participants
in education about food. Another novel method to engage adolescents in food-related
education is the use of community-based participatory research (CBPR). CBPR is a
collaborative approach that includes community members in the research process. The
approach incorporates sharing of ideas between community members and researchers,
values mutual decision-making, and empowers participants to plan activities and make
changes they see as beneficial to their community. CBPR is not often used with
adolescents, and no current research has used CBPR to inform a technology-driven, food
literacy program for low-income, ethnically diverse adolescents. Filling this gap will add
to the understanding of the use of innovative programs and ideas to engage adolescents

and help them develop healthy eating behaviors.
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CHAPTER 1

INTRODUCTION

Over two-thirds of the adult population is overweight or obese, and the number of
overweight and obese adolescents is increasing.' Dietary behaviors and physical activity
have become a focus of attention to reverse this trend. Adolescents are consuming far
fewer healthy foods such as fruits and vegetables and more foods such as sugar-
sweetened beverages.”” Also, adolescents are not meeting the current recommendations
for physical activity.* Traditional nutrition education and weight loss programs have had
little impact on moving participants to healthy dietary behaviors. Therefore, it is time to
take a step back to gain a better perspective on how people interact with food at the most
basic level.

Often, literacy is thought of in an educational setting as the foundation on which
other skills and learning opportunities develop. In recent years, research has focused on
the importance of health and nutrition literacy as a means to navigate the complex health
and nutrition environments.® Emerging from health/nutrition literacy is a new concept —
food literacy. Food literacy (FL) is the foundation on which individuals can build a
healthy relationship with food.” Adolescences is a distinct lifecycle stage regarding both
maturation and cognitive development.*® During this time youth are acquiring and testing

81011 and as such, it is the ideal time in which to integrate a FL

decision-making skills
program in an effort to build life-long healthy behaviors. However, motivating
adolescents to participate in a FL program may require innovative methods.

Technology is ubiquitous and adolescents are the most digitally-driven segment of

the population.' The field of nutrition has started to examine the role of technology as an



influencing factor for dietary change. Computer or website use has been the most widely
studied, but recently literature has begun to emerge regarding the use of cellphones.'* "
The driving force of change in the technology landscape is the use of social media and
texting. These popular features of mobile technology allow people to connect with others
around the block or around the world. Developing a technology-driven, FL program is an
innovative concept that may appeal to adolescents. However, additional methods are
needed to develop generationally appropriate programs and materials.

Community-Based Participatory Research (CBPR) is a process by which
community stakeholders work with researchers to identify key needs and develop
programs that are more pertinent to their lives and communities.'"'® Though not widely

used with adolescents, CBPR is a best practice that engages participants in the research

process. This engagement helps develop meaningful programs for all involved.



CHAPTER 2

LITERATURE REVIEW

2.1 Diet Quality

2.1.1 Current Trends

Over the last 35 years, obesity in adults has more than doubled." In this same
period, obesity in adolescents has quadrupled.' There is some evidence that obesity has
decreased in young children 2-5 years-old'’; however, currently over 75% of adults®® and
one-third of adolescents®' are overweight or obese. This increase in overweight/obesity is
a concern for the health and well-being of the population as children and adolescents who
are overweight are more likely to be overweight as adults.”>** There are also long-term
health implications that arise from child and adolescent overweight/obesity as the
condition is associated with increased risk of morbidity (type II diabetes, heart disease,
hypertension, and stroke) in adulthood.*

Despite a plethora of nutrition-related recommendations, the population, in
general, has difficulty putting these recommendations into action and creating lasting
behavioral changes. Recent reports indicate that 76% of adults do not meet the current
recommendations for 1 2 - 2 cups of fruits daily and 87% do not meet the current
recommendations for 2-3 cups of vegetables.”® Among adolescents, consumption of fruits
and vegetables is equally troubling, as the median number of times per day (a proxy for
servings) that fruits and vegetables are consumed is just 1.0 and 1.3, respectively, which
is far below the recommended amount.’

The consumption of sugar-sweetened beverages (SSB) is a primary source of

added sugar in the diets of Americans and has been identified as a contributing factor to



overweight/obesity.””*® The American Heart Association has recommended reducing the
consumption of added sugar to no more than 100 to 150 (24-36 grams) kcals per day for
adults and less than 100 kcals (25 grams) per day for children and adolescents 2-18 years-
0ld.”° The annual U.S. per capita consumption of soda is approximately 650 eight-
ounce cans of soda’' (40.63 gallons) -- the equivalent of 4225 teaspoons or over 37
pounds of sugar per year.”>** In comparison, global estimates of soft drink consumption
are only 11.4 gallons per person.” Although overall U.S. soda consumption is declining
(84 kcals/day in adolescents and 45 kcals/day in adults from 1999-2010 totals),
adolescents 12-19 years-old drink more sugary beverages than any other age group (155
kcal/day vs. 151 kcal/day, respectively).” Calories from SSB also account for a larger
portion of overall energy intake in adolescents (10.4%) vs. adults (6.9%).>”* Nationally
one in four adolescents reports drinking at least one soda each day and nearly 70% report
drinking one or more sugar-sweetened beverage daily.”

Not only are the dietary habits of adolescents troubling, but lack of physical
activity is also a concern. Current recommendations indicate that adolescents should
participate in at least 60 minutes or more of physical activity each day.* Adolescents are
not meeting these recommendations, and according to the 2013 Youth Risk Behavior
Surveillance Survey, only 27.1% of high school students reported participating in 60
minutes of physical activity each day.**® Gender differences are also apparent with only
17.7% of females and 36.6% of males meeting the daily recommendations for physical

activity.



2.1.2 The Role of Dietary Knowledge, Attitudes, and Behaviors

Adequate nutrition and physical activity are important factors to help adolescents
achieve optimal growth and maturation.”*”® Also, proper nutrition and physical activity
are essential to reduce the risk of chronic diseases such as obesity, type II diabetes, and
heart disease.”’*® However, adolescents are consuming too few fruits and vegetables, too
many sugar-sweetened beverages, and participating in too little physical activity.”’
While social determinants such as socioeconomic status, education, health and access to
healthcare, housing, and neighborhoods set the stage for health and well-being,” the role
that food knowledge and related food skills play in eating behaviors -- particularly for
adolescents who are learning and testing foundational lifestyle skills -- is less well
known.

The relationship between nutrition knowledge and behaviors is difficult to define,
and the literature on this topic has been inconsistent at best.*”*! In some instances, studies
showed an association between higher nutrition knowledge and better dietary practices

42-50

such as higher fruit or vegetable intake.***°° In other research, there were no

51-56

significant relationships, and in still others, correlations were found for nutrition

57-60 58,59

knowledge and demographic factors such as age, gender, educational level,*" "
but not better dietary practices.*' Often a person has factual (declarative) knowledge but
does not have procedural knowledge®® (i.e., knowledge to put facts into action). For
example, at a basic level, a person may know that vitamin C is an important vitamin, but
he or she may not know what foods provide vitamin C, or how to cook these foods to

maximize retention of the vitamin. Also, self-efficacy, the confidence in one’s ability to

perform a task®® may or may not be present. It is a potential disconnect between the two



forms of knowledge (declarative and procedural) and the concept of self-efficacy that
offers an explanation of how knowledge does not necessarily translate into practice.***!
The association between nutrition knowledge and eating behaviors in adolescents is not
well understood,””® yet unhealthy eating behaviors are often cited as contributing factors
to the growing prevalence of obesity. Therefore, understanding the relationship between

nutrition knowledge, attitudes toward healthy foods, and health-promoting behaviors is

crucial to help tip the scale of overweight and obesity in the right direction.
2.1.3 Dietary Studies — Cross-Sectional

A cross-sectional study by Beech et al* assessed the relationship between
knowledge, attitudes and eating practices related to fruits and vegetables among 2213
adolescents, 56% female, 84% white. Fewer than 40% of respondents answered
knowledge questions correctly, and only 9% indicated they consumed the recommended
5-6 servings of fruits and vegetables each day. Despite lower knowledge and fruit and
vegetable consumption levels, participants had a medium to high level of self-efficacy in
their ability to eat fruits and vegetables.®” This study was descriptive and focused on
correlations between knowledge and attitudes and knowledge, attitudes, and behaviors;
however, direct measurement of consumption was not carried out. Also, this study relied
on self-reported responses, which can result in responder bias. Social desirability
(providing answers that one thinks are socially acceptable or similar to what others might
think) is a concern with using self-reported surveys.””""

Similarly, a 2001 cross-sectional study found nutrition knowledge and healthy

eating behavior scores to be low for a group of 532 (54% female), 10-13 year-olds

(Grades 6-8)."° On a self-report questionnaire 69% of 6™ graders answered nutrition



knowledge questions correctly and only 47% and 46% of 7" and 8"-grade students
respectively, answered these questions correctly. There was no correlation between
nutrition knowledge and eating behavior in male or female 6"-grade students or male 7"-
and 8"-grade students. There was, however, a significant correlation (P<.006) between
knowledge and eating behaviors for girls in the 7" and 8"-grade.*’ Regarding knowledge
and behaviors, findings of this study were similar to those in Beech et al; however,
differences were reported based on gender. This is an important outcome that needs
further research as programs may need to offer components that will engage both males
and females.

In another study of nutrition knowledge and behaviors, 117 high school students
(17-19 years-old, 62% female) were asked to complete a self-reported questionnaire.””
Dietary knowledge was low, with only 73% showing an understanding of nutrition terms,
63% understanding sources of food, and 57% understanding connections between diet
and disease. Consumption varied by gender with fewer boys reporting daily consumption
of fruits (67.4%) and vegetables (54.5%) as compared to girls (80% fruits and
vegetables). Girls consumed more sweets on a daily basis than boys 76.4% vs. 52.3%,
respectively while boys consumed more soft drinks than girls 47.7% vs. 36.1%,
respectively. Television was the primary source of food and nutrition information, but
close to half (48.8% boys and 53.5% girls) reported getting information from the
Internet.” Participants in this study showed a low level of nutrition knowledge and in
particular a lack of understanding regarding the connection between diet and disease.
Adolescents may have difficulty thinking about the future and how actions today will

affect future outcomes.*® Using a media outlet that adolescents feel comfortable with (i.e.,



the Internet) to deliver nutrition education has potential to increase nutrition knowledge
and ultimately move participants toward behavior change.” As with the previous study,
researchers here observed gender differences; however, this time the differences were in
consumption patterns. More research is needed to comprehend what impact gender
differences have on nutrition knowledge and consumption patterns.

While nutrition knowledge and eating behaviors are necessary to understand,
physical activity and self-efficacy for health-related behaviors are additional variables
that have a role in overweight/obesity. A recent study investigated the nutrition
knowledge, eating behaviors, physical activity, and self-efficacy of adolescents in a
nationwide sample in South Korea.”* Participants (N=3531, mean age 10.7, 51.6%
female) were classified by BMI as normal weight or overweight/obese groups. Nutrition
knowledge was moderate (8.2 out of 10 points) and no statistically significant knowledge
differences were seen between groups. The authors pointed out certain discrepancies in
knowledge as only 50% of participants correctly indicated what it meant to eat a balanced
diet or were able to identify what “no added sugar” means when listed on a juice label.
Regarding eating behaviors, 87% of respondents reported eating a variety of foods, and
contrary to the authors’ initial thoughts, a greater percentage of overweight/obese vs.
normal-weight participants reported eating a variety of foods (37% vs. 35%) or not
having an unhealthy diet (64% vs. 55%). Physical activity (frequency and duration) was
significantly different and in favor of normal weight vs. overweight/obese boys and girls
(P<.01 and P<.001, respectively). Total self-efficacy (eating and physical activity) was
moderate (31.9 out of possible 40 points) and both total and physical activity self-efficacy

were significantly lower (P<.01 and P<.001, respectively) for overweight vs. normal



boys. Physical activity self-efficacy was also significantly lower (P<.01) for overweight
vs. normal girls.”* Unlike the previous studies mentioned, this study did not assess
correlations between nutrition knowledge and behaviors, so no associations between
these variables can be drawn. However, similarly to each of the previous studies, the
potential for social desirability bias exists. The authors failed to address the difference
that may be inherent in the responses of those who are overweight/obese vs. those who
are not, particularly for nutrition-related information. Previous research has indicated that

75,76

females have a greater degree of socially desirability bias than males and research has

also shown that a higher BMI is associated with underreporting of energy intake.”””®

The relationship between knowledge, attitudes, and behaviors is complex and not
easily explained. Current research with adolescents suggests that knowledge and positive
attitudes do not always translate to behavior change and further supports the notation of a
disconnect between factual and procedural knowledge and self-efficacy. The previous
studies were all cross-sectional and observational and can therefore provide only a broad
snap shot of what is happening regarding nutrition knowledge and behaviors and health-

related outcomes including overweight/obesity. To see if there is a relationship between

these variables it is important to look to behavioral interventions.

2.1.4 Dietary Studies — Interventions

A cluster randomized intervention by Amaro et al”’ examined the potential of a
food-related board game to provide nutrition knowledge and increase healthy dietary
behaviors of 241, female (n=108), adolescents, 11-14 years old. Participants in the
intervention group played a board game, designed to provide nutrition knowledge based

on the Mediterranean diet, for 15-30 minutes each week for 24 weeks. The control group



did not play the game. Both groups completed pre- and post-intervention questionnaires
to assess knowledge and dietary behaviors. Findings showed a significant (P<.05) pre-
post intervention difference between groups for nutrition knowledge and a significant
(P<.01) between groups difference for vegetable intake; however, an association was not
found for nutrition knowledge and vegetable intake. Significant findings were not
identified for physical activity or weight. The board game included only a limited number
of cards (80 nutrition- and 20 physical activity-related).” Since the same game was
played over a period of 24 weeks, the increases in nutrition knowledge may simply have
been memorization of the repeated information from the cards. Additional limitations of
this study include a homogeneous population (all Caucasian), and assessment method
(non-validated food frequency and physical activity questionnaire). The study was also
short-term, and exposure to the intervention was for very short periods of time (15-30
minutes).

In another school based intervention, Singh et al®” examined the effectiveness of a
dietary and physical activity behavior intervention for 1108 adolescents, 50% female,
mean age 12.7 years-old. Participating schools were randomized to intervention or
control groups. The intervention included 11 lessons delivered in the class by teachers
and focused on behavior changes related to energy intake and output. Environmental
elements such as advising schools on changes to cafeteria selections, encouraging
additional physical education classes and offering more opportunities for physical activity
(biking to school) were made to intervention schools. Control schools followed regular
practices. Participants were assessed at baseline, 8-months, 12-months, and 20-months

for anthropometrics (skinfold assessments, waist circumference, and BMI). Also, screen
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time, activity, consumption of sugar-sweetened beverages, and snacks (sweet and savory)
were assessed. Findings indicated that after the 20-month follow-up girls and boys in the
intervention group reported smaller increases in skinfold measurements (-2.0 mm; 95%
Cl, -3.9t0 -0.1 and -1.1; 95% CI, -4.4 to 0.2, respectively) than control groups. No
significant differences in BMI were found for girls or boys in the intervention or control
groups. Both boys and girls in the intervention group reported significantly lower
consumption of sugar-sweetened beverages (approximately 250 ml/d difference) at 8-
months and 12-months, but no significant between-group differences were found at 20-
months.*® Teachers reported that the program delivery was complicated and took more
time than anticipated. While it is hard to interpret the impact of the teachers’ feeling
regarding the program, it is possible that it had a bearing on how the information was
conveyed to students and as such is a study limitation. Also, selection bias is a concern as
schools self-selected to participate. Although there were some positive changes in
skinfold measurements and a reduction in sugar-sweetened beverage consumption the
program components lasted only 11 sessions, which may not be long enough, and
changes in the school environment may not have been significant enough or consistent
across intervention schools to precipitate a behavior change.

In yet another program delivered in the school environment, researchers examined
short-term (15 days) and long-term (12-month) effects of a nutrition intervention.®'
Adolescents (12-13 years-old, 49% female), were randomized to an intervention group
(n=98) or a control group (n=93). Teachers were trained in the program content and
delivered the program over a 12-week period. Anthropometrics (height and weight) and

dietary assessments (food frequency questionnaire) were collected at baseline, 15 days
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and 12-months after the conclusion of the program. Short-term findings indicated
significant, (P<.001) reductions in energy intake, total and saturated fat intake, and
increases in protein intake for intervention participants. At 12-months, total and saturated
fat reductions and increases in protein remained significant (P<.001). Analysis of
individual food categories indicated significant reductions in red meat (P=.028), and
increases in consumption of poultry (P=.041), ready-to-eat cereals, and fruits (P=.036) at
15 days. These results remained for red meat (P=.021), poultry (P=.034), ready-to-eat
cereal (P=.001) and fruit (P=.048) at 12-months. No short-term differences were found
for BMI; however, significant (P<.001) decreases in BMI were found for the intervention
group at 12-months.®' While within group differences were analyzed, the authors did not
examine between-group differences, which may have represented a clearer picture of the
effect of the intervention. Limitations of the study included small sample size and short
duration of exposure to the program elements (12-weeks). Although this study was longer
than many and researchers stated the study was long-term, by definition long-term is
considered greater than 12-months.*

In a two-year study by Gortmaker et al** 1,295 6™-and 7"-graders (mean age 11.7,
48% female, 67% white) in Massachusetts were randomized by the school to an
intervention or control group. The Planet Health obesity prevention program focused on
behavioral changes including increasing fruit and vegetable and decreasing high-fat food
consumption, reducing television viewing, and increasing physical activity. The program
used Social Cognitive Theory® to inform development and focused on social and
environmental elements that influence behaviors. The intervention included training for

teachers, classroom curriculum, and physical activity materials. The prevalence of
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obesity in girls decreased significantly (P=.03) in the invention school and increased
2.2% in the control school at follow-up. Larger effects were seen in African American
girls (P=.007) although the sample size was small in intervention (n=9) and control
(n=15) groups. The prevalence of obesity in boys decreased in both control and
intervention groups 2.3% and 1.5%, respectively. Regarding behavioral changes, girls in
the intervention showed positive changes in fruit and vegetable consumption (P<.003)
and total energy intake (P<.05). No significant behavioral changes were noted for boys.*
Although knowledge does not necessarily indicate behavior change, nutrition knowledge
was not assessed at all in this study, which makes it difficult to determine if the cause of
the dietary behavior changes for girls was related to the program or due to other factors.
Also, the differences in behavioral changes between girls and boys warrant additional
analysis. As in the previous cross-sectional studies, this study used self-report of dietary
consumption. Other limitations of this study include cluster randomization of schools and
not randomization of individuals, and lower enrollment of ethnically diverse populations
(numbers for some groups were so small that analyses could not be performed). While
this study was 2 1-months, intervention programming occurred only during the school
year and therefore exposure was not consistently maintained.

In a 4-year, physical activity randomized control study (N=954) 6™ graders (12-
years-old, 50% female) were cluster-randomized by schools to intervention and control
groups.® The program included education for physical activity and sedentary behaviors
as well as opportunities to engage in physical activity at school during lunch and break
times. As part of the program, before and after school activities were also arranged for

participating students. Intervention participants had a smaller increase in BMI (P=.01)
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than the control group. Seventy-nine percent of intervention participant showed positive
physical activity behaviors (defined as at least one additional physical activity per week)
at 4 years, compared to only 47% of control participants. Supervised physical activity
increased from baseline to 4 years in the intervention group and decreased in the control
group (P<.0001).* This was a long-term study, and it did show positive results as an
obesity prevention program, but the results are not as strong as a weight-loss program
since those who were overweight at baseline were still overweight at the four years.
Because the intervention had several different components, it is difficult to determine
which elements had the greatest impact on the findings. In addition, although physical
activity is important in weight loss and maintenance, dietary factors are also important.
Although the authors mention that “a few dietary questions” were asked on the
questionnaire, no results from those findings were presented.

Each of the interventions discussed above included different program elements
and examined different outcomes. Several did not track nutrition knowledge or dietary
behaviors such as fruit and vegetable consumption, or include a health-related outcome
(e.g., overweight/obesity), which makes it difficult to compare results across studies. A
2006 meta-analysis of obesity prevention programs for children and adolescents provides
an excellent synthesis of 64 prevention programs from 1980 — 2005.*® One of the most
significant findings was that 79% of programs evaluated did not produce statistically
significant weight loss effects. In fact, the average effect size (»=.04) was negligible and
provides further evidence that interventions have had only limited success in changing

weight loss behaviors. Findings from these studies indicate that programs for adolescents
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had greater effects than those for children, which suggests that delivering obesity

prevention programs at this stage in the lifecycle may be especially beneficial.*®

2.1.4.1 Summary

Dietary cross-sectional and intervention studies that have examined the
associations between knowledge, attitudes and dietary practices in adolescents, are
limited by numerous factors. These limitations include small sample sizes, study design,
varying program duration and lack of long-term (>12 months) follow-up. Furthermore,
cross-sectional studies, while helpful in determining associations between variables,
cannot show causation and findings from these studies must be viewed cautiously.
Focusing on the elements that make programs successful is important in finding solutions
for improving dietary behaviors; however, this is challenging to do as programs include a
broad range of components. The variation in age groups across studies is also problematic
and makes it difficult to compare results as nutrition needs and cognitive development
vary between age groups.®'? Also, although self-report is a standard method of collecting
information on dietary behaviors it is subject to reporter bias. While it is well known that
knowledge alone does not guarantee positive changes in dietary practices, knowledge is
still an important part of the process that must be operationalized to achieve desired
behaviors.

Adolescent overweight/obesity is a public health concern and additional research
into behavioral or lifestyle change programs is important for the prevention and treatment
of obesity.**"* However, adolescents pose a unique challenge when developing
effective programs because they process information differently from other lifecycle

stages.*!’ To move this complex field of research forward, it will be important to
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examine how adolescents understand and interact with food at a foundational level. In

doing this, novel forms of programming will be developed.
2.2 The Literacies of Health, Nutrition, and Food

2.2.1 Literacy Background

Reading, writing, basic mathematics, speech, and speech comprehension define
the foundational skills of literacy.® These skills vary throughout life and are thought to
change depending on an individual’s situational context.*° For example, despite having
a college degree, a 45-year-old person may experience a deterioration of vision which
affects his or her ability to read. Literacy skills are essential for carrying out activities of
daily living, particularly those related to health, nutrition, and food. For instance, a simple
task such as scheduling and keeping a doctor’s appointment is largely based on an
individual’s ability to comprehend speech, read, write, and even calculate basic math
(e.g., time to leave for the appointment). Capacity to use a nutrition label or prepare a
recipe requires both reading and math skills. Literacy helps individuals navigate through
important tasks related to health and well-being.”*"

The National Adult Literacy Survey (NALS) is a task-oriented literacy assessment
focused on activities of everyday life.”> In 2003, over 19,000 participants took part in the
NALS.** Participants were provided with text and asked to accomplish specific tasks.
Several of the tasks included skills such as locating information in text (e.g., age of a
person), comparing or contrasting information (e.g., different views on a topic). In other
instances participants were asked to extract information from complex text and tables

(e.g., locate a series of numbers in a table and develop a graph to display).”*”* Scores

were based on the ability to accomplish the requested tasks. Findings indicate that
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approximately 30 million Americans had below basic prose literacy (e.g., ability to read,
understand and use information in written material such as news stories, brochures, and
instructional resources).”” Twenty-seven million people have below basic document (e.g.,
ability to read, use, and understand, non-continuous written material such as food labels,
application forms, or bus schedules).” While 46 million have below basic quantitative
literacy (e.g., understand and perform calculations related to numbers appearing in
written information such as bank statements or order forms).”> Older adults (>65 years
old) had the lowest average literacy score among all age groups for prose (23% below
basic), document (27% below basic) and quantitative (34% below basic).”*** Among 16-
18 year-olds, only 11% had below basic skills for prose and document literacy and 28%
had below basic quantitative skills.”” While a higher percentage of adolescents had basic
literacy skills, fewer were proficient in these same skills.”” This is concerning because the
average person reads at an eighth-grade (~13-14 years-old) level and 20% read at a fifth-
grade (~10-11 years-old) level or below.”**” Despite this, much of our health information
is written above an eighth grade reading level.”>*® Recognizing the importance of the link
between literacy and health is the foundation upon which the field of health literacy has

emerged.

2.2.2 Health Literacy Background

Health literacy is a cognitive skill grounded in the functional elements of literacy;
namely, print and oral literacy, as well as numeracy and conceptual knowledge.” In
addition to these fundamental or functional elements, are the concepts of interactive
literacy and critical literacy.>® Interactive literacy skills involve the ability to obtain,

process, and apply information in cultural, technological or scientific situations.™
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Critical literacy requires the ability to analyze and apply essential information to navigate
the larger societal environment (healthcare systems, built environments, policies, etc.).>

These higher order health literacy components necessitate the processing and application

of health concepts at the individual and societal levels.>

Health literacy has the potential to affect large segments of the population. In
2003, the NALS included a section on health literacy about health-related behaviors and
actions.” Results from this survey indicated that nearly 9 in 10 Americans, were not
proficient in health literacy and had difficulty navigating the healthcare system.”* The
youngest participants (16-18 years-old), were less likely to be proficient in health literacy
(8%) compared to all other age groups, excluding those 65 and older (3%).”*

There are many definitions of health literacy.”’ These definitions often vary based
on the context in which the concept is used, (i.e., whether health literacy is viewed as an
individual issue or a public health concern).” The most widely used and accepted
definition was provided by the Institute of Medicine in their comprehensive review of the
subject in 2004.”° “Health literacy is the degree to which individuals can obtain, process,
and understand the basic health information and services they need to make appropriate
health decisions.””° This definition addresses the individual, but also how the individual
works within a larger environment or system. In 2010, the Affordable Care Act added the
term “communicate” to highlight the need for patients to communicate health care needs
and concerns.”

Health literacy is a significant public health concern. It can predict an individual’s
health status more strongly than any other factor, including socio-economic or

employment status, educational attainment or even racial or ethnic group.” Low health
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literacy can negatively impact an individual’s ability to navigate the healthcare
system.’®!%%1% Also, it can affect a person’s capacity to manage chronic diseases, follow
a healthy diet, monitor medication, and read educational materials.”'°%!! Individuals
with low literary skills are also more likely to be admitted to the hospital and be
readmitted after initial discharge.””""'%*'™ Overall, health literacy affects morbidity and
mortality and puts individuals and the entire health care system at risk.””'*"'*! Estimates
are that the additional costs of low health literacy on an individual level are between $143
and $7,798 per person per year.'”” On a public health level, these increased costs may
range from 3 to 5% of total healthcare costs.'®

Educational attainment and reading level are often used as a proxy for health
literacy level. However, low health literacy can affect individuals of all economic,
educational and health levels.'*'"” For instance, if a highly educated person has just been
diagnosed with cancer the diagnosis may be so startling that it is difficult for the
individual to comprehend what needs to be done for his/her health care. On the other
hand, a single mother who has a high school education and is caring for a child with
diabetes is very likely to have a high level of health literacy in relation to her child’s
health care, despite relatively few years of formal education. The literature on health
literacy is filled with stories on the impact of health literacy and context-specific
situations.”™'%*

There are many ways in which health literacy is measured and the Health Literacy
Tool Shed database includes 128 different measures.'” Three tools which have been

widely used to help establish the relationship between health literacy and health outcomes

are the Rapid Estimate of Adult Health Literacy in Medicine (REALM), The Test of
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Function Health Literacy in Adults (TOFHLA) and the Newest Vital Signs (NVS).'®-'!!
These are just three of the many tools cited in the literature and touted as health literacy
measures; however, the question remains as to what aspect of health literacy they truly
measure. None of these instruments provides participants with the opportunity to process
and apply information within a healthcare context; yet, these are two critical components
of the health literacy definition.

Health literacy is a complex and dynamic concept that blends health knowledge
and health action to help empower people to achieve better health outcomes. Despite an
increase in interest in health literacy, the concept is not often discussed in the field of
nutrition.” Health literacy is an essential element in many nutrition-related management
skills, such as self-monitoring (e.g. weight and blood glucose), analyzing food labels for
carbohydrate content or laboratory values for lipid levels, and navigating the complex

and extensive healthcare environment to access proper care for diet-related conditions.''*

114

2.2.3 Nutrition Literacy Background

Nutrition literacy is a subset of health literacy because at its core nutrition is tied
to disease prevention and ultimately overall health.”'"® There is no standardized meaning
or definition of “nutrition literacy;” however, Silk and colleagues developed the
following working definition: “The degree to which individuals can obtain, process, and
understand the basic nutrition information and services they need to make appropriate
nutrition-related decisions.”"°

Like health literacy, nutrition literacy can be thought of in terms of three domains:

functional, interactive, and critical."'” For someone with diabetes, functional nutrition
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literacy can include the ability to read a nutrition label to determine the number of
carbohydrates. At the interactive level, this individual would be able to analyze the
carbohydrate information from the label and apply it to his/her daily food selections.
From a critical domain level, this individual may use nutrition label information to
understand how government policy and regulation impacts not only his/herself but the
role the policy plays on a larger scale in helping or hindering others with diabetes.
Few efforts have been made to assess or measure nutrition literacy. Several

"8 and The Nutrition Literacy

nutrition literacy tools such as the Nutrition Literacy Scale
Assessment Instrument' " have begun to emerge from the literature. Even with these new
measures, health literacy tools such as the Newest Vital Sign and the Nutrition Label
Survey are often used as a proxy for Nutrition Literacy. However, these health literacy
tools have not been validated to measure the unique nature and attributes of nutrition
literacy.”
2.2.4 Health Literacy and Nutrition Literacy Studies

Diabetes self-management skills rely heavily on literacy-, health literacy-, and
nutrition literacy-related competencies, including reading and numeracy. Research in this
area has shown some association between literacy, numeracy and health outcomes. For
instance, in a cross-sectional study by Williams et al'"* of individuals with hypertension
and type II diabetes, participants with diabetes (n=114) who had inadequate health
literacy (assessed with TOFHLA) had less knowledge of the symptoms of hypoglycemia

than those with adequate health literacy (P<.001)."'"

Although the study showed a trend
toward poorer health outcomes (i.e., higher blood glucose and A1C levels) among

participants with lower health literacy, there was no significant relationship.'"
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In another cross-sectional study, Schillinger et al'*® found that participants
(N=408), with type II diabetes, were twice as likely to have poorer control of their
condition (A1C >9.5%; adjusted OR, 2.03; 95% CI, 1.11-3.73; P=.02) than those with
higher health literacy (measured with s-TOFHLA). The study further reported a
statistically significant relationship between health literacy level and diabetes-related
outcomes, such as retinopathy even after adjustment for self-report vs. billed status
(adjusted OR, 2.33; 95% CI, 1.19-4.57; P=.01)."* Williams et al'"® did find an
association with the length of time an individual had diabetes and their diabetes
knowledge. Schillinger et al'* did not address length of time with the condition and it is
possible the longer a person has the condition, the greater their exposure to the medical
terms such as those listed on the TOFHLA form.

Both of the previous studies were cross-sectional in design and can only indicate
the association between health literacy and diabetes-related outcomes. A 2016
intervention that sought to improve medication adherence for patients with diabetes
provides evidence of the effect of a video program.'?' Participants with lower literacy
levels (measured by REALM) showed significantly greater improvements in self-efficacy
(P=.02) after watching a series of diabetes-related videos. Also, fewer participants with
lower literacy reported problems in taking prescribed medicines (mean 6.14 at baseline
and 5.03 at follow-up).'*! Limitations of this study included small sample size (N=51)
and low exposure to videos (mean number of videos watched were 3.7 out of 8 videos),
and self-reported responses including health status. In addition, 80% of the participants
were female and black or African American, which makes it difficult to generalize the

results to other populations.
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Much like the rising rates of diabetes, there has been an overall increase in the
prevalence of overweight/obesity'?; yet, the relationship between health or nutrition
literacy and weight (overweight/obesity) has not been well studied. Components of health
literacy related to nutrition skills; namely, numeracy, have been touched on in the
literature. For instance, in a 2008 study by Huizinga et al'** 160 participants with a mean
BMI >30 were significantly more likely to have low numeracy (<9" grade level), than
those with a BMI <30 (P=.033). In addition, when numeracy was treated as a categorical
variable, participants with low numeracy (<9"-grade level) had a higher mean BMI than
those with a higher numeracy level (>9"-grade), 27.9 (SD 6.0) and 31.8 (SD 9.0),
respectively.'” These low numeracy skills were in contrast to relatively high reading and
pronunciation skills (mean of 61 out of 66 points on REALM) thus suggesting that a
particular component of literacy (i.e., numeracy) needs to be addressed. While this is a
possible conclusion based on the results, the study did not test a real world understanding
or use of numeracy (e.g., reading of nutrition label, label values, or recipe adjustment).
Health literacy and the proxy numeracy need to be assessed in relationship to actual
dietary behaviors in order to gain a true understanding of the impact of these variables on
overweight/obesity.

Kennen et al'** examined the relationship between prose literacy and weight-
related knowledge and readiness to lose weight among obese patients (N=210). Although
this study did not look at health literacy per se, it incorporated health literacy-related
components such as accessing overall health and taking appropriate action to improve
health. When participants were asked to complete a REALM assessment, many could not

read the following words on the form: obesity (43%), diabetes (39%), nutrition (28%),
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calories (22%) and exercise (17%). When participants were asked if weight affects
health, only 50% of those with lower literacy, (<6"-grade level) said yes, as compared to
72.5% of people with higher literacy, (>9"-grade level). In addition, a smaller percentage
of participants with lower literacy believed they needed to lose weight (84.9%) or wanted
to lose weight (80.3%) than those with higher literacy (97.1% and 94.2%,
respectively).'** Future studies should look to include a sample of participants who are
not overweight/obese so a comparison can be made across all weight categories. What is
revealed could provide clues to the differences between groups. While the study design,
cross-sectional, does not show a true relationship between low literacy and
overweight/obesity there are perhaps connections to an understanding of what impact low
health literacy has on understanding or managing overweight/obesity.

While the findings across the previous two studies are mixed, there is some
evidence of a relationship between lower health literacy and weight management skills.
Weight loss and maintenance is a complex task that requires an understanding of what
constitutes a healthy diet. The Dietary Guidelines for Americans include
recommendations for the general population, which is intended to provide guidance on

""" examined the

healthy eating.'® A 2011 cross-sectional study (N=376) by Zoellner et a
association between Healthy Eating Index (HEI) Scores and health literacy levels in a
population from the rural lower Mississippi Delta. The HEI is based on the Dietary
Guidelines for Americans and is a measure of how well a diet adheres to the overall
recommendations.'?® Higher HEI scores represent greater adherence to the Dietary

Guidelines. Participants in this study were primarily African American (67.6%), did not

have a college degree (71.5%), and came from households with an income level

24



<$20,000/year (55.0%). When adjusted for demographic variables, results from this study
indicated for each 1-point increase in health literacy there was a 1.21-point increase in
Healthy Eating Index scores (P<.01). Health literacy was also positively associated with
subcomponent HEI scores for whole fruit (P<.03), total vegetables (P<.01), dark green
and orange vegetables and legumes (P<.01), oils (P<.01), and solid fat, alcohol, and
added sugar (P<.01). Participants with a high likelihood of limited health literacy
consumed more calories (119 kcal/per day) from sugar-sweetened beverages than

participants with adequate health literacy.'"'

Though it is not possible to truly generalize
these results to other populations the implication is that higher literacy levels may be
related to better-eating practices.

Portion size estimation and label reading are essential components in
understanding and maintaining healthy eating practices. Several studies have assessed
these issues in relationship to literacy. In 2009 Huizinga et al'*” examined the association
between literacy, numeracy, and skills needed in portion-size estimation. Participants
(N=164) were administered the REALM and the Wide Range Achievement Test — 3"
Ed., (WRAT-3). Findings from the study indicated that lower literacy and numeracy
skills were associated with overestimation of portion size. Fifty-five percent of people
with lower literacy and 95% with lower numeracy overestimated portion size compared
to participants with higher literacy (17%) and numeracy (65%).'?’ Estimating portion size
and reading labels are complex tasks and use many different types of literacy-related
skills such as reading and numeracy. Portion estimation is a necessary, albeit, overlooked,

skill required in the management of weight loss and diabetes, and is a major component

of processing and understanding nutrition labels. Additional research is needed to
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understand how people navigate the process of portion estimation, how they comprehend
the difference between portion size and serving size, and how this impacts their use of
nutrition labels.

Serving sizes represented on the nutrition label often vary from the actual portion
size of the product. For example, a 20-0z soda bottle is considered 2.5 servings. In a
study that examined the relationship between literacy and numeracy and patients’
understanding of nutrition labels, 200 participants were administered a series of literacy
and numeracy tests including the REALM, WRAT-3, and the Nutrition Label Survey
(NLS).'?® The NLS was developed to assess an understanding of nutrition label
information and has not been validated. There was a statistically significantly association
between literacy level and performance on the NLS. Participants with higher literacy and
numeracy skills performed better on the survey than participants with lower literacy and
numeracy skills (P<.0001 for both). In addition, 68% of participants could not calculate
the amount of carbohydrate in a 20-o0z bottle of soda.'*® Limitations of this study included
its cross-sectional design and lack of validation of the NLS. It is not possible to draw a
conclusion that performance on the NLS will equate to actual dietary practices. To

determine this, a participant’s actual dietary practices must be assessed.

2.2.4.1 Summary

A limitation of the studies described above is their cross-sectional design. Cross-
sectional studies often help address the initial questions needed in the research process
and can contribute to identifying gaps and the direction for future studies.'*’ However,
without the inclusion of a control group, or the use of an intervention to analyze the effect

of change, no direct causal link can be drawn between health or nutrition literacy and any
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component of a disease outcome. Future studies that include control groups, track health
and nutrition literacy changes over time, and assess actual dietary changes in relationship
to health and nutrition literacy level, may provide a better understanding of the
connection between health and nutrition literacy and nutrition-related outcomes.

It is estimated that 90% of the U.S. population does not have the necessary skills
and ability to navigate the complexity of the healthcare system, and adolescents and older
adults may be the least prepared to do so.”* The increasing prevalence of
overweight/obesity and comorbidities such as type II diabetes, cardiovascular disease,
and hypertension make it imperative to understand potential links between health and
nutrition literacy and these conditions. Moving forward it will be important to understand
the complex relationship between health and nutrition literacy, and dietary behaviors. By
definition health and nutrition literacy are about more than just understanding a concept,
they are about interpreting how to use knowledge and applying the knowledge to
improve health and well-being.”® Regarding, nutrition literacy this extends to

understanding how to use food-related knowledge.

2.2.5 Food Literacy Background

The rise in overweight/obesity has led researchers to investigate potential
mechanisms for developing healthy dietary eating habits. The term FL is a relatively new
concept used to describe the relationship between food knowledge, skills, and
behaviors.”'**'** 1t is rooted in the idea that we eat food, not nutrients and yet people are
often asked to conceptualize or interact with food on a nutrient level."** Therein is the
disconnect and highlights the need to examine the role FL plays in helping people

understand, interact, and engage with food in a healthy way.
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There is no consensus about the meaning of FL; the term is often operationalized
in different ways, depending on the context or framing of its use.”**!**3% An early
definition closely resembled the definition for health literacy.'*® Vidgen and Gallegos'**
expanded on earlier definitions of FL to include “the scaffolding that empowers
individuals, households, communities or nations to protect diet quality through change
and strengthen dietary resilience over time. It is composed of a collection of inter-related
knowledge, skills, and behaviors required to plan, manage, select, prepare and eat food
to meet needs and determine intake.”'>* This definition recognizes the collaborative
nature of food-related knowledge and behaviors and identifies the FL specific domains of
planning and managing, selecting, preparing and eating food.

The role of FL within the constructs of health and subsequent nutrition literacy is
not clear. In 2011 Vidgen and colleagues'®' conducted a qualitative study with food
experts (food industry professionals, chefs, and nutrition professionals) in an attempt to
discern the relationship between FL and nutrition. Some food experts believed that FLL
was indirectly related to nutrition and mediated by social determinants as well as
individual food preferences.”'*! Others felt that nutrition knowledge was a subset of FL.
While still, others believed the concepts mutually exclusive comprising different
dimensions of knowledge, attitudes, and skills.”"*! In a viewpoint by Velardo,"*° FL was
positioned as a component of nutrition literacy linked through the relationship between
dietary knowledge and practical food skills. This theory is supported by Pendergast et
al"*” who also referenced the term as a subset of health literacy. In 2012 Vidgen and
colleagues'* conducted a second study this time with adolescents. Here the relationship

between FL and nutrition reformed as an input and outcome."** FL with its four domains
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APPENDIX S

PROGRAM EVALUATION SURVEY

FuelUp&Go! Program Evaluation

1. What influences the decisions you make about the fruits you eat? Circle all the answers that make

sense for you.

Taste

Texture (what it feels like in mouth)
Smell

If it’s available at home

If it’s available at school

Friends (if they eat it)

Family

Cost

Other

What influences the decisions you make about the vegetables you eat? Circle all the answers that

make sense for you.

Taste

Texture (what it feels like in mouth)
Smell

If it’s available at home

If it’s available at school

Friends (if they eat it)

Family

Cost

Other

What influences the decisions you make about the sugar added beverages you drink? Circle all the

answers that make sense for you.

Taste

Texture

Smell

Availability at home
Availability at school
Friends

Family

Cost

Other
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FuelUp&Go! Program Evaluation

4. What influences the decisions you make about the amount of exercise you do? Circle all the

answers that make sense for you.

* How tired | am

¢ Amount of homework | have to do

* Amount of time | want to spend watching TV or playing computer games
*  What my Friends do

*  What my Family does

¢ Other

We would like to know what you thought about different parts of this program.
What did you think about each of the following?

5. Wearing a fitness tracker

Don’t
Know/Didn’t
Didn’t Like at All Didn’t Like Sort of Liked Liked Really liked a lot Do
6. Syncing the fitness tracker to my phone
Don’t
Know/Didn’t
Didn’t Like at All Didn’t Like Sort of Liked Liked Really liked a lot Do
7. Visiting the FuelUp&Go! Website
Don’t
Know/Didn’t
Didn’t Like at All Didn’t Like Sort of Liked Liked Really liked a lot Do
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FuelUp&Go! Program Evaluation

8. Getting text messages

Don’t
Know/Didn’t
Didn’t Like at All Didn’t Like Sort of Liked Liked Really liked a lot Do
9. Doing the weekly challenge
Don’t
Know/Didn’t
Didn’t Like at All Didn’t Like Sort of Liked Liked Really liked a lot Do
10. Completing the weekly FuelUp& Go Card
Don’t
Know/Didn’t
Didn’t Like at All Didn’t Like Sort of Liked Liked Really liked a lot Do
11. Tasting new weekly recipes
Don’t
Know/Didn’t
Didn’t Like at All Didn’t Like Sort of Liked Liked Really liked a lot Do
12.Weekly food clue
Don’t
Know/Didn’t
Didn’t Like at All Didn’t Like Sort of Liked Liked Really liked a lot Do
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FuelUp&Go! Program Evaluation

13. Weekly tip
Don’t
Know/Didn’t
Didn’t Like at All Didn’t Like Sort of Liked Liked Really liked a lot Do
14. Weekly take home bags
Don’t
Know/Didn’t
Didn’t Like at All Didn’t Like Sort of Liked Liked Really liked a lot Do

15. Learning about ways advertisers try and get my attention and money

Don’t
Know/Didn’t
Didn’t Like at All Didn’t Like Sort of Liked Liked Really liked a lot Do
16. Learning about the 4 levels of protection
Don’t
Know/Didn’t
Didn’t Like at All Didn’t Like Sort of Liked Liked Really liked a lot Do

17. Learning about Nutrition Facts Label, protectors and items from the dark

side
Don’t
Know/Didn’t
Didn’t Like at All Didn’t Like Sort of Liked Liked Really liked a lot Do
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FuelUp&Go! Program Evaluation

18. Learning about exercise and water

Don’t
Know/Didn’t
Didn’t Like at All Didn’t Like Sort of Liked Liked Really liked a lot Do
19. Learning about sugar added beverages
Don’t
Know/Didn’t
Didn’t Like at All Didn’t Like Sort of Liked Liked Really liked a lot Do

Tell us what you did with the following items packed in your take home bags.

Check one answer per item.

20. Pineapple

O Ate them
Gave them to my parents

O
O Gave them to a friend or family member
O

Didn’t use them/threw them away

21. Craisins

O Ate them

Gave them to my parents

[¢)
O Gave them to a friend or family member
[¢)

Didn’t use them/threw them away

22. Apples

O Ate them

Gave them to my parents

O
O Gave them to a friend or family member
[¢)

Didn’t use them/threw them away
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FuelUp&Go! Program Evaluation

23. Chickpeas
O Ate them
O Gave them to my parents

O Gave them to a friend or family member
Didn’t use them/threw them away

24. Diced Tomatoes
O Ate them
O Gave them to my parents
O Gave them to a friend or family member
Didn’t use them/threw them away

25. Carrots
O Ate them
O Gave them to my parents
O Gave them to a friend or family member
O

Didn’t use them/threw them away

26. Bananas
O Ate them
O Gave them to my parents
O Gave them to a friend or family member
Didn’t use them/threw them away

27. What did you find the most difficult to do during the program? Why?

28. What was the easiest thing for you to do during the program? Why?
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FuelUp&Go! Program Evaluation

29. What was your favorite thing you learned in the program?

30. If you could change one thing about the program what would you change?

31. What is one thing you learned in the program that you will use?

How will you use it?

Name

Thank You!
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APPENDIX T

DIETARY INTAKE AND PHYSICAL ACTIVITY SURVEY WINTER AND
SPRING PROGRAMS

Fruit, Vegetable, Beverages and Physical Activity Survey

The next 8 questions ask about food you ate or drank during the past 7 days. Think about all
the meals and snacks you had from the time you got up until you went to bed. Be sure to
include food you ate at home, at school, at restaurants, or anywhere. only one answer
per question. Think about each question carefully but remember there are no right or wrong
answers.

1. During the past 7 days, how many times did you drink 100% fruit juices such as orange juice,
apple juice, or grape juice? (Do not count punch, Kool-Aid, sports drinks, or other fruit-flavored
drinks.)

I did not drink 100% fruit juice during the past 7 days

1 to 3 times during the past 7 days

4 to 6 times during the past 7 days

1 time per day

2 times per day

3 times per day

N

4 or more times per day

2. During the past 7 days, how many times did you eat fruit? (Do not count fruit juice.)
| did not eat fruit during the past 7 days

1 to 3 times during the past 7 days

4 to 6 times during the past 7 days

1 time per day

2 times per day

3 times per day

m 0 o0 T

4 or more times per day

3. During the past 7 days, how many times did you eat green salad?
| did not eat green salad during the past 7 days

1 to 3 times during the past 7 days

4 to 6 times during the past 7 days

1 time per day

2 times per day

3 times per day

™m0 o0 T

4 or more times per day
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Fruit, Vegetable, Beverages and Physical Activity Survey

4. During the past 7 days, how many times did you eat potatoes? (Do not count French fries, fried
potatoes, or potato chips.)

| did not eat potatoes during the past 7 days

1 to 3 times during the past 7 days

4 to 6 times during the past 7 days

1 time per day

2 times per day

3 times per day

4 or more times per day

™ 0 oo T

5. During the past 7 days, how many times did you eat carrots?
| did not eat carrots during the past 7 days

1 to 3 times during the past 7 days

4 to 6 times during the past 7 days

1 time per day

2 times per day

3 times per day

4 or more times per day

™m0 oo T

6. During the past 7 days, how many times did you eat other vegetable? (Do not count green
salad, potatoes, or carrots.)

| did not eat other vegetables during the past 7 days

1 to 3 times during the past 7 days

4 to 6 times during the past 7 days

1 time per day

2 times per day

3 times per day

4 or more times per day

™ 0 o0 T

7. During the past 7 days, how many times did you drink a can, bottle, or glass or soda or pop,
such as Coke, Pepsi, or Sprite? (Do not count diet soda or diet pop).

| did not drink soda or pop during the past 7 days

1 to 3 times during the past 7 days

4 to 6 times during the past 7 days

1 time per day

2 times per day

3 times per day

4 or more times per day

m e oo T
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Fruit, Vegetable, Beverages and Physical Activity Survey

8. During the past 7 days, how many times did you drink a bottle or glass of plain water? Count
tap, bottled, and unflavored sparkling water.

1 did not drink water during the past 7 days

1 to 3 times during the past 7 days

4 to 6 times during the past 7 days

1 time per day

2 times per day

3 times per day

4 or more times per day

m e oo T

The next 3 questions ask about the physical activity you do. Physical activity can include
dancing, jumping rope, walking, playing basketball, swimming, riding a bike and more.
only one answer per question. Think about each question carefully but remember there are no
right or wrong answers.

9. During the past 7 days, on how many days were you physically active for a total of at least 60
minutes per day? (Add up all the time you spent in any kind of physical activity that increased
your heart rate and made you breathe hard some of the time.)

0 days

1day

2 days

3 days

4 days

5 days

6 days

Sm e o0 oo

7 days

10. In an average week when you are in school, on how many days do you go to physical
education (PE) classes?

0 days

1 day

2 days

3 days

4 days

"o o0 T

5 days
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Fruit, Vegetable, Beverages and Physical Activity Survey

11. In an average week how long is each of your physical education (PE) class?
a. 15 minutes

20 minutes

25 minutes

30 minutes

30-45 minutes

Greater than 45 minutes

~o oo o

12. During the past 12 months, on how many sports teams did you play? (Count any teams run by
your school or community groups.)

a. Oteams

b. 1team

c. 2teams

d. 3 ormore teams
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Fruit, Vegetable, Beverages and Physical Activity Survey

Demographics

How old are you?

Are you:
o Male
o Female

Are you Hispanic or Latino?
Yes
No
o Don’t know/not sure
o I'd rather not say

Which one or more of the following would you say is your race? (Check all that apply)

o White

o Black or African American

o Asian

o Native Hawaiian or other Pacific islander
o American Indian or Alaska Native

o  Other (please specify)

o Don’t know/Not sure

o I'd rather not say

Name: Date

Thank You!
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APPENDIX U

KNOWLEDGE ATTITUDE AND BEHAVIOR SURVEY WINTER AND SPRING

PROGRAMS

FuelUp&Go!
Knowledge, Attitudes, and Behaviors

This survey will ask you questions about your nutrition and physical activity knowledge, how you feel
about certain foods and types of physical activity, and how well you understand health information.
There are no right or wrong answers.

Answer the following statements and questions about nutrition and physical activity. Please
choose only one answer per question.

Fruits and Vegetables

1.

Eating fruits and vegetables protects you from diseases

[e]
[¢]

True
False

What are the 5 food groups?

[e]

[e]

[e]

Protein, Fat, Grains, Dairy, Vegetables
Protein, Grains, Dairy, Fruits, Vegetables
Protein, Milk, Fat, Legumes, Grains
Protein, Grains, Vegetables, Fruits, Milk

How many servings of fruits do you think teens should eat each day to be healthy?

o

O 0 O O

1 serving

2 servings

3 servings

4 servings

5 or more servings

How many servings of vegetables do teens your age need every day to be healthy?

¢}

O 0O 0 O

1 serving

2 servings
3 servings
4 servings
5 servings

How many teaspoons of sugar does the average American consume in a day?

o

O O O O

9

13

17

22

| don’t know
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FuelUp&Go!
Knowledge, Attitudes, and Behaviors

How many teaspoons of sugar equals 4 grams of sugar?
o Yateaspoon

1 teaspoon

2 teaspoon

1 tablespoon

| don’t know

O O O O

Which of the following counts as sugar?
o honey

high fructose corn syrup

dextrose

brown rice syrup

all of the above

O O O O

On average, a 20 oz. bottle of soda has how many teaspoons of sugar?
o 1tsp

4 tsp

8 tsp

12 tsp

16 tsp

O O O O

How many minutes of physical activity do you think teens should get each day to be healthy?
o At least 15 minutes each day

At least 30 minutes each day

At least 60 minutes each day

At least 90 minutes each day

| don’t know

O O O O

Why is physical activity good for teens?

o Helps keep you from getting sick

o Helps you pay attention in school

o Builds healthy bones and muscles to keep you strong
o Gives you more energy

o All of the above
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FuelUp&Go!
Knowledge, Attitudes, and Behaviors

Attitudes

Now we want to know what you think about eating fruits and vegetables. There are no right or wrong
answers, just your opinion. Please circle the answer that best describes how much you disagree or
agree with each sentence below. only one answer per row.

Fruits and Vegetables Please choose your answer.
11.If | eat fruits and vegetables every | Idisagree | Idisagree | lamnot | Iagreea I agree
day I will... very much a little sure little very much

become stronger A B [§ D E
have stronger eyes A B [§ D E
have a nicer smile A B [§ D E

be healthier A B [§ D E
think better in class A B C D E
have more energy A B C D E

My family will be proud of me A B [« D E

12. At home often do you have fruits to eat?

o Never

o Sometimes
o Always

o |ldon’t know

13. At your home how often do you have vegetable to eat

o Never

o Sometimes
o Always

o |don’t know

14. How often do your parents eat fruit?
o Never

A few days a week

Most days a week

Every day

| don’t know

O O O O

15. How often do your parents eat vegetables?
o Never
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Knowledge, Attitudes, and Behaviors

A few days a week
Most days a week
Every day

| don’t know

O O O O

FuelUp&Go!

Sugar Sweetened
Beverages/Water

Please choose your answer.

16. If | drink water instead of sugar | disagree | |disagree I am not | agree a | agree
sweetened beverages I will... very much a little sure little very much
become stronger A B ¢ D E
have a nicer smile A B ¢ D E
be healthier A B ¢ D E
think better in class A B C D E
have more energy A B ¢ D E
My family will be proud of me A B C D E

17. At your home how often do you have sugar sweetened beverages?

o Never
o Sometimes
o Always

o |don’t know

18. At your home how often do you have water to drink?

o Never

o Sometimes
o Always

o |ldon’t know

19. How often do your parents buy sugar sweetened beverages?

o Never

A few days a week
Most days a week
Every day

| don’t know

O O O O

20. How often do your parents drink sugar sweetened beverages?

o Never
o Afew days a week
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FuelUp&Go!
Knowledge, Attitudes, and Behaviors

o Most days a week
o Every day
o |ldon’t know

21. At school how often are sugar sweetened beverages available to purchase?
o Never

A few days a week

Most days a week

Every day

| don’t know

O O O O

22. At school how often is water available for you to drink?
o Never

o Afew days a week

o Most days a week

o Everyday

o ldon’t know
Physical Activity Please choose your answer.
23. If | were to be physically active | disagree | |disagree I am not I agree a | agree

most days it would... very much alittle sure little very much
help me be healthy A B ¢ D E
make me embarrassed in front of others A B c D E
be fun A B [§ D E
get or keep me in shape A B [§ D E
be boring A B [§ D E
make me better in sports A B [§ D E

24. At home | have sports equipment (such as balls, bicycles, skates) to use for some types of
physical activity
o Strongly disagree

Disagree

Neither agree nor disagree

Agree

Strongly agree

O O O O

25. There are playgrounds, parks, or gyms close to my home that are easy for me to get to
o Strongly disagree
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FuelUp&Go!
Knowledge, Attitudes, and Behaviors

Disagree

Neither agree nor disagree
Agree

Strongly agree

O O O O

26. | feel safe being outside and physically active in my neighborhood by myself
o Strongly disagree

o Disagree

o Neither agree nor disagree

o Agree

o Strongly agree

Please choose your answer.

27'Dfurin%a typicaldwleek, how Never timelﬁveek time::I:veek timelzssl-v?eek pally

often does an adult in your

household...
encourage you to do physical activity? A B c D E
do a physical activity or play sports with A B c D E
you?
provide transportation to a place where A B c D E
you can do physical activities or play
sports?
watch you participate in physical A B c D E
activities or sports?
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FuelUp&Go!
Knowledge, Attitudes, and Behaviors

Behaviors

Now we’d like to find out how much you agree or disagree with each of the statements below. There
are no right or wrong answers, just your opinion. Please circle the answer that best describes how
much you disagree or agree with each sentence below. only one answer per row.

Fruits and Vegetables Please choose your answer.

28.1 Think | can... | disagree | |disagree | am not | agree a | agree
very much a little sure little very much

write my favorite fruit or vegetable on A B c D E

my family’s shopping list

ask someone in my family to buy my A B c D E

favorite fruit or vegetable

go shopping with my family for my A B c D E

favorite fruit or vegetable

pick out my favorite fruit or vegetable at A B C D E

the store and put it in the shopping

basket

eat a fruit for breakfast every day A B C D E

eat a vegetable for lunch every day A B C D E

eat 2 or more servings of fruit or fruit A B c D E

juice each day

eat 3 or more servings of vegetables A B c D E

each day

eat 5 or more servings of fruits and A B c D E

vegetables each day

Sugar Sweetened

Please choose your answer.

Beverages/Water
29.1 Think I can... I disagree | |disagree I am not | agree a | agree

very much a little sure little very much
drink water instead of sugar sweetened A B c D E
beverages
drink 8 glasses of water a day A B c D E
ask my family to drink water instead of A B c D E
sugar sweetened beverages
can explain to my family how much A B c D E
sugar is some common sugar
sweetened beverages
tell a friend | don’t want to drink sugar A B c D E
sweetened beverages
tell friends why | don’t want to drink A B c D E
sugar sweetened beverages

7
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Knowledge, Attitudes, and Behaviors

FuelUp&Go!

Physical Activity

Please choose your answer.

30.1 Think | can... | disagree | |disagree I am not | agree a | agree
very much a little sure little very much

be physically active most days after A B c D E

school

ask my parent or adult to do physically A B c D E

active things with me

ask my parent or other adult to sign me A B C D E

up for a sport, dance, or other physical

activity

be physically active even if it is very hot A B c D E

or cold outside

ask my best friend to be physically A B c D E

active with me

be physically active even if | have a lot A B C D E

of homework

be physically active no matter how busy A B C D E

my day is

be physically active no matter how tired A B c D E

| may feel

Health Information

The following questions ask about health information provided in different formats.

31. How often do you need to have someone help you when you read instructions, pamphlets, or

other written material from your doctor or pharmacy? Choose only one answer.

Never Rarely Sometimes Often Always
| | | | |
[ [ [ [ |
1 2 3 4 5
O O O O O
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FuelUp&Go!
Knowledge, Attitudes, and Behaviors

32. How well do you understand health information in newspapers, magazines, OR in brochures in a
doctor's office OR clinic? Choose only one answer.

Do Not Understand Understand Understand Understand
Understand A Little Most of it Very Well  Completely

1 3

2 4 5
O O O O O

33. How well do you understand health information on the Internet? Choose only one answer.

Do Not Understand Understand Understand Understand
Understand A Little Most of it Very Well Completely

1

2 3 4 5
O O O O O

What is your Name

Thanks for completing the survey!
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