C CHOLAR
OMMONS University of South Florida

USE B Scholar Commons
Graduate Theses and Dissertations Graduate School
3-24-2016

An Assessment of Elementary School Children’s
Diet and Physical Activity Levels

Karen Tamara Serrano Arce

Follow this and additional works at: http://scholarcommons.usf.edu/etd
b Part of the Nutrition Commons, and the Public Health Commons

Scholar Commons Citation

Serrano Arce, Karen Tamara, "An Assessment of Elementary School Children’s Diet and Physical Activity Levels" (2016). Graduate
Theses and Dissertations.
http://scholarcommons.usf.edu/etd/6143

This Thesis is brought to you for free and open access by the Graduate School at Scholar Commons. It has been accepted for inclusion in Graduate

Theses and Dissertations by an authorized administrator of Scholar Commons. For more information, please contact scholarcommons@usf.edu.


http://scholarcommons.usf.edu/?utm_source=scholarcommons.usf.edu%2Fetd%2F6143&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarcommons.usf.edu/?utm_source=scholarcommons.usf.edu%2Fetd%2F6143&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarcommons.usf.edu?utm_source=scholarcommons.usf.edu%2Fetd%2F6143&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarcommons.usf.edu/etd?utm_source=scholarcommons.usf.edu%2Fetd%2F6143&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarcommons.usf.edu/grad?utm_source=scholarcommons.usf.edu%2Fetd%2F6143&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarcommons.usf.edu/etd?utm_source=scholarcommons.usf.edu%2Fetd%2F6143&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/95?utm_source=scholarcommons.usf.edu%2Fetd%2F6143&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/738?utm_source=scholarcommons.usf.edu%2Fetd%2F6143&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarcommons@usf.edu

An Assessment of Elementary School Children’s Diet and Physical Activity Levels

Karen T. Serrano Arce

A thesis submitted in partial fulfillment
of the requirements for the degree of
Master of Science in Public Health
with a concentration in Health Education
Department of Community and Family Health
College of Public Health
University of South Florida

Major Professor: Karen Liller, Ph.D.,
Lauri Wright, Ph.D.,
Wei Wang, Ph.D.

Date of Approval:
March 16, 2016

Keywords: Nutrition, physical activity, children, after school program

Copyright © 2016, Karen T. Serrano Arce



ACKNOWLEDGMENTS

First, I would like to express my sincere appreciation to my committee members for the
time and support that they provided in order for me to complete this thesis project. I would like
to thank Dr. Karen Liller who always made herself available to guide me. I would also like to
thank Dr. Lauri Wright who ignited my interest in food insecurity and constantly assured me that
everything would work out. Also, thanks to Dr. Wei Wang who managed to patiently explain
biostatistics in a way that enabled me to understand. Thank you all for your guidance throughout
my education and the completion of this thesis.

I would also like to thank my family who helped me in their own ways to complete my
thesis. Thanks to my parents, who taught me what it means to persevere despite the challenges
that get in the way. Thanks also to my brother Exor Serrano Arce who never once doubted in my
abilities.

Finally, I would like to thank the principals, students, and the staff involved with the
HOST program. Thank you for allowing me to visit your schools and kindly assisting me with

all that I needed.



TABLE OF CONTENTS

|3 A 0 121 o 1TSS 1
YN 0] 1 ¢ 1o AR RUUSRRTR v
Chapter One: INtrOAUCTION .........eeeuiieeiiiecie ettt et e e e st e e saeeesaseeesaeesnsaeesnseeennnes 1
Statement of the Problem..........cccuiiiiiiiiiiiiciieeeeee et 2
PUIPOSE ...ttt et e e et e e s et e e e et e e e e e aae e e e e ntteeeeenaaaeeeennraes 2
ReSearch QUESTIONS .....c.uviiiiiiiiie e ettt e e e et e e e et e e e e e araeeeeennneas 3
Chapter Two: ReVIEW Of LItETatUrIe .......ccoviiiiiieiiiie ettt e e e e e e e 4
Interaction of Genes and the Environment ............c.cccooveeeiiiieiiieniieeciecceeeee e 4
ReECTEAtIONAl ACHVITIES ...ieiiiiieiiieeiieeeiieeeiee et e et e et e e e e eeaeeesaeeeseaeesssaeessseeessseeesnseeenns 5

Youth Health BEhaVIOrs ........coocviiiiiiiiiii ettt e aee e eree e 6
Demographics Relating to Diet and Physical ACtIVILY .....cc.oeevviieiiieeiiiecieecee e 8

L€ <) 1T (S U STUUURPSRRR 8

Grade LeVelS ..ccuuvieiiiiecieece ettt et e e e s e e aae e 9
SOCIOECONOMIC STATUS ..eevvvieeirieeeiiieeieeeieeeite e et eeeteeesteeesbee e eaeeesseeesaeesnseeessseeas 9

FOOd INSECUTILY ..eeiiiiieeiiieciicece ettt et saee e 9

POLICIES .uviiiniiieeiiee ettt ettt e et e et e et e e et e e essaeeessaeeessaeeensaeeenraeennseeeenree s 11
Parental INTIUENCE .......cuviiiiiiieie et e e e s e e enree s 12
Marketing INTTUENCE .......cocouiiiiiiiecie et e s 13
Children’s AWATEIIESS .....cccveeeiiieeeiiireeiieesteeesteeesteeesteeesteeesseessseessseessseessseeesseeesssees 15
Opportunities for INTETVENTION ..........eeviiieiiieeiiie ettt eree e e e e eaee e 16

SCHOOI SEEHNE ..ttt e e st e e e eeetbeeensaeeessaeesasaeennnes 17
After-School Care Programs ..........ccceocveeiiiieeiiieeciee et e e e evae e evee e s 19
Chapter Three: Study MethodsS ........oicviiieiiieciie et e v e e e e e saee e 22
N 11016 | B o) Ty WSS 22

e T T o1 1 USRS 22
PTOCEAUIES ...oiiiiiieeiieeee ettt et e et e et e e et e e e taeeentaeeessaeesssaeesnseeenareeas 23
SEIf-REPOTTING ....vveeeeiieeciie ettt e se e st e e staa e e sbeeesseeessaeeesnseesasaeennnes 23
Physical Questionnaire for Older Children and Youth Risk Behavior Survey..... 24

Day In The Life Of QUEStIONNAITE .........eeeevieeiiieeiiieeiee et eeevee e 26

All AbOUt YOU YEStErday .....eeeievieeiiieeiiie ettt et eaee e s 28

Healthy Eating INAEX .......cccviiiiiieiiiecceeee et 29



DEMOZIAPNICS ....viieiiiieciiie ettt et ettt e et e e eeetae e eaaeeesbeeesnseeesnseeas 31

Data Analysis Plan.........coooooiiiiie e 32

POWET ANALYSIS ..eeeeitiieiiieiie ettt st e 32

What are the dietary patterns of third, fourth, and fifth graders? ........................ 32

What is the relationship between dietary and demographic factors? ................... 33

Do the dietary factors differ based on physical activity levels? ............ccccveennee. 33

Chapter FOur: FINAINES ....ccviieiiiieiiieciieecee ettt e e see st e e s e e essaeeesaeessaeessneeessseeenns 35
Pilot TeSt FINAINGS ...oeeciviieiiiiecee ettt ettt st e e esrae e s e e ennee s 35
Questionnaire ModifiCatioNS.........cc.eeeeieiiiiieieiiiie et e eeaee e 35

RESPONSE RALES ... et e et e e e e ebaee e e eneees 36
DS 21 o A 11 1<) o 1 USSR 36
Dietary and DemoOGraphiCs .........ccccuiieiiiiieiiieeeiieeciee et et e eireeeeveeseeeeesaeesnaaeesnseeesnreees 38
Dietary Factors and Physical Activity Levels.......ccocoeviieeiiiieiiiieiieeieeeeeee e 39
Chapter FIVE: DISCUSSION .....iieiiiieitieeeiieeeteeeeieeesteeeeteeestaeestaeesseeessseeesssaeessseessseeassseesssseessseeenns 40
FOOA INSECUTILY ..eeeiiiieeiiieciee ettt et e e e et e e et e e esta e e e nsaeesssaeesnsaeesnseees 40

SCROOL IMEALS.......eiiiiie ettt ettt ettt e e st e s 41
PRYSICAL ACTIVITY 1eeitiieeiiieeiie ettt ettt e et e et e et e e et e e estaeesssaeeensaeeensaeesssaeesnseeennseeas 41

StUAY LIMIEAtIONS ...eeeuviiiiiiieciieeciieeeiee ettt e e st e e st e e sebee e sbeeesseeessaeeessseesaseeennnes 42
ReCOMMENAALIONS ..ottt ettt et ettt e e saeeens 43

FULUTE STUAIES ...ttt et et e st ens 44
RETEIEIICES ...ttt ettt et e s bt e e bt e sabeebeesaeeeneeas 46
TADLES ..ttt ettt ettt h e bt h e e bt e bt e bt e nat e e b e e eateenteas 57
Appendix A: IRB Approval [eter.......ccueiiiiiiiiieeieeeeeee et 61
Appendix B: Hillsborough County Public Schools Review Committee Approval Letter............ 63
Appendix C: Copyright Permission from DIL ..........ccccooiiiiiiiiiiiiecceeeeee e 65
Appendix D: Physical Activity Questionnaire (Elementary School) ..........cccccvvvviiiiiiiincieennnnn. 66
Appendix E: Youth Risk Behavior Survey (Middle School).........cccceevvieviiieniiiiiieeieeeeee, 67
Appendix F: Day in The Life Of QUEeSHONNAITE ........cccvieriiieeeiiieriieeeieeeeieeesiee e eeeeeeveeeseeee s 68
Appendix G: All about You Yesterday QUESHIONNAITE .........eeevveerireeriieeriieerveeeiieeerneeeeveeeseneees 69

i



Table 1.

Table 2.

Table 3.

Table 4.

Table 5.

Table 6.

Table 7.

Table 8.

Table 9.

Table 10.

Table 11.

Table 12.

LIST OF TABLES

Number (N) of Participants per Gender at each Grade Level..........c.cccccveveveennennee. 57
Number (N) of Participants per Grade Level at each Site .........cccccocvveeviieecieenciieenee. 57
Number of Participants by Gender at each Site ..........cccceeeiiieiiiieniieeeeceeeeeee 57
Number (N) and Percentage of Participants per Overall HEI Categories .................. 58
Frequencies of HEI Categories by Gender ...........cccoecvveeviieeiiieeciieeiee e 58
Frequencies of HEI Categories by Grade level .........cccooevveeeiiinciiicieceee e, 58
Frequencies of HEI categories by Site.......cccoevvviieiiiieiiieeiieeieeeee e 58
ANOVA based 0N GENAETS......cccuiiiuiiiiiiiieeieeiee ettt et 59
ANOVA based on Grade Levels.......cocooiiiiiiiiiiiiiiieeeeeeeeee e 59
ANOV A 0T SIEES ... eutieiiietteite ettt st b e sttt e st e b e saeeeeeas 59
Logistic Regression for Physical ACHVILY ......cceieevieeiiieeiiieeiie e 60
Logistic Regression for Sedentary Levels .......c.ccoovvvveiiieeiiieciiiecieeeeeeeeeee e 60

111



ABSTRACT
With prevalence rates of obesity among children and adolescents steadily rising, childhood
obesity and overweight has become a public health concern. Publically funded elementary
schools are in a unique position to provide children with opportunities regarding the promotion
of physical activity and healthy nutritional behaviors. Purpose: The purpose of this study was to
conduct exploratory research to investigate the dietary habits of elementary school students
enrolled in four Hillsborough County Out-of-School Time (HOST) care programs. Methods:
The study utilized a quantitative, non-experimental study design. The instruments that were used
in this research included a new questionnaire that was titled “All about You Yesterday”. This
paper questionnaire was a combination of questions from the Physical Questionnaire for Older
Children, Youth Risk Behavior Survey, and Day in The Life Of Questionnaire. The
questionnaire gathered information about what the students had eaten the day before. It also
allowed for collection of students’ gender, age, and grade level, physical activity levels, and the
amount of time they spent being sedentary. Dietary data collected from the questionnaire was
inputted into the ASA-24-Kids program for calculating Healthy Eating Index scores. Scores
were examined to categorize the children’s diets as: poor, needs improvement, and good. This
data was plotted into SAS to determine if there were patterns. The relationships between dietary
and demographic factors were analyzed. A logistic regression model was used to test the
association between dietary scores and amount of physical activity. Results: A total of 91
students participated in this study. The average score was categorized as needs improvement, as
were the majority of the students’ diets. The findings showed a pattern that diets improved from

v



third to fourth grade and declined in fifth grade. More males had diets that were categorized as
needs improvement rather than poor, and site C had the most students with diet in the needs
improvement category. However, none of the covariates were significant. The models used to
test the association between the HEI scores and the amount of physical activity produced large p-
values (> 0.05), which indicates weak evidence against the null hypothesis that states that there is
no association. The same was true for the association between sedentary levels and the HEI
categories. Conclusions: The study showed that, regardless of having the opportunity to eat
nutritious meals, a great number of after-school children had diets that were categorized as poor.
Findings also showed that there was no association between diet and the amount of physical
activity that the after-school children participated in; nor did the diets have an association with
the sedentary levels reported. Recommendations: In an effort to improve the diets of
elementary school children, schools should encourage their students to try fruits and vegetables
that are being offered through taste tests. If the meals that are offered during the taste tests are
enjoyed then they should be offered as part of the school’s lunch or snack. After school
programs should also offer these taste tests and include short nutritional lessons into their

programs where children are also given the opportunity to cook and eat healthy snacks.



CHAPTER ONE:

INTRODUCTION

Obesity is a condition in which the body accumulates an abnormally large amount of
adipose tissue, or fat (DeAngelo, Kalumuck, & Adln, 2014). A body mass index greater than or
equal to 30 is an indicator of obesity (American Heart Association, 2015). This condition carries
with it a multitude of problems including high blood pressure, type 2 diabetes, and heart disease
(Centers for Disease Control and Prevention [CDC], 2013). Additionally there can be many
social and emotional effects such as depression, stigmatization, and lower academic achievement
(LaChausse, 2012).

The Council of Scientific Affairs from the American Medical Association suggests that for
weight loss, an obese individual should follow a nutritionally balanced, low energy diet while
engaging in regular physical exercise. For youth, participating in regular physical activity has
numerous health benefits; it decreases the chance for childhood obesity and is associated with positive
mental health outcomes (Beets, Beighler, Erwin, & Huberty, 2009).

In the United States, the majority of youths attend publically funded elementary schools
(Beets, Weaver, & Moore, 2015a). Outside of a regular school day, afterschool programs are
one of the largest settings that serve youth (Beets et al., 2015b). The fact that these sites are
mandated to schedule physical activity opportunities and serve meals to children would put them
in a unique position to provide young children with opportunities regarding the promotion of
physical activity and healthy nutritional behaviors (Hinkley, Carson, & Hesketh, 2014).

1



Statement of the Problem

Over the years, major areas of concern in public health nutrition have shifted from
problems of nutritional deficiency to problems of excesses and imbalance (Kennedy, Ohls,
Carlson, & Fleming, 1995). Now, with the prevalence rates of obesity among children and
adolescents steadily rising childhood obesity and overweight have become of substantial clinical
and public health concern (Kohl & Hobbs, 1998). The rates of obesity from 1980 to 1990
approximately doubled (Berkey et al., 2000). The US Surgeon general has declared childhood
obesity to be an epidemic since the condition carries with it significant adverse health
consequences (Cawley, Frisvold, & Meyerhoefer, 2013). The casual links between diet and
chronic diseases become clearer as time passes (Kennedy et al., 1995).

More recent data, gathered from the National Health and Nutrition Examination survey
(NHANES), estimated that 16.9% of US children and adolescents are obese and another 14.9%
are overweight (Fryer, Carroll, & Ogden, 2014). It is estimated that 40% to 70% of obese
children will become obese adults in their later years (Zapata, Bryant, McDermott, & Hefelfinger,
2008). Reasons for this include dietary and activity behaviors that are established during
childhood (Zapata et al., 2008). Such behaviors are difficult to modify after lifelong habits are
established (Berkley et al., 2000).

Purpose

The purpose of this study was to conduct exploratory research to investigate the dietary
habits of after-school students who are enrolled in the Hillsborough County Out-of-School Time
(HOST) care program. The participants in this study were third, fourth, and fifth graders
enrolled in four elementary schools located in Hillsborough County, FL with HOST programs.

As this study investigated the diet of various students who are attending such programs, the



results found will be useful in aiding public health professionals interested in developing a
nutrition-based intervention for after-school childcare programs.
Research Questions
The research questions for this study were:
*  What are the dietary patterns of third, fourth, and fifth graders?
*  What is the relationship between dietary and demographic factors?

* Do the dietary factors differ based on physical activity levels?



CHAPTER TWO:

REVIEW OF LITERATURE

Interaction of Genes and the Environment

It has been shown that obesity can run in families, and that children with obese parents
are at greater risk than those of thin parents (Birch & Fisher, 1998). However, in the US not
enough time has lapsed for there to have been major genetic changes to the population to solely
blame genetics for the obesity epidemic (Birch & Fisher, 1998). The interaction of genes and
the environment influences phenotypes for intake and expenditure, which suggests that the
environment and other behavioral factors could contribute to obesity being common in families
(Birch & Fisher, 1998).

Prior studies done regarding genetic differences being attributable to obesity describe
the population and do not study individuals (Birch & Fisher, 1998). Therefore, these studies do
not provide information on the way that the environment interacts with genes during
development to produce childhood obesity (Birch & Fisher, 1998). While study results do show
that the rank order of body fat is relevant to one’s family, these are also the same individuals
with whom they are sharing their environment (Rosenbaum & Leibel, 1998). An alternative
explanation to familial obesity could be that the family environment encourages certain
behaviors. An example is demonstrated in a study that investigated parental adiposity and
daytime activity levels of four to eight-year-olds. The parental adiposity was inversely

correlated with the four to eight-year-olds daytime activity levels (Rosenbaum & Leibel, 1998).
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In turn, the degree of adiposity in four to eight-year-olds was significantly and positively
correlated with parental adiposity (Rosenbaum & Leibel, 1998).

It is extremely difficult to define or control the environment of humans, which is why a
direct cause and effect cannot be made (Rosenbaum & Leibel, 1998). Nevertheless, although
the cause of obesity is complex and multifactorial, environmental factors are clearly important
in its development (Berkey etal., 2000). What seems to be the best reasoning behind the
childhood obesity epidemic would be the interaction of genes with an environment that
encourages a sedentary lifestyle and an over-consumption of calories (Rosenbaum & Leibel,
1998).

Recreational Activities

A longitudinal study conducted with a cohort of boys and girls, between the ages of nine
to 14 (Berkey et al., 2000), examined BMI, the details of diet, physical activity, and other
recreational activities such as watching television and playing video games (Berkey et al., 2000).
Larger increases in BMI were seen among girls who reported a higher caloric intake, less physical
activity, and more time participating in recreational activities. BMI increased in boys who
reported spending more time participating in recreational activities (Berkey et al., 2000).

Even when corrected for history of obesity, adiposity and the amount of time spent
watching television are significantly correlated (Rosenbaum & Leibel, 1998). Although it is
unclear whether inactivity and television viewing causes obesity or whether obese children are
less physically active because of other secondary factors such as social stigmatization; what is
commonly concluded is that television watching encourages inactivity and the consumption of

calorically dense food (Rosenbaum & Leibel, 1998).



Youth Health Behaviors

A way to determine the risk factors and cause of weight gain among youth would be to
monitor their health behaviors (Larson, McArdle, Robertson, & Dunton, 2015). In 2008
researchers took a more in-depth look at the diet and physical activity of youth and their
contributions to the childhood epidemic of obesity. The study participants were from 73 different
Florida public middle schools, and aged 12 to 14 years old (Zapata et al., 2008). The findings
demonstrated that the dietary and physical activity behaviors and knowledge among the middle
school youth were setting the stage for the obesity epidemic to continue (Zapata et al., 2008).
Less than 22.8% of the youth reported meeting recommendations for daily fruit and vegetable
intake and only 17.8% correctly identified the daily recommendation (Zapata et al., 2008).
Nearly 22% of the participants (21.9%) reported that they drank three or more glasses of milk per
day during the past week, while 26% drank two or more sodas per day (Zapata et al., 2008).
Sugar sweetened beverages have gained prominence in forms such as soft drinks, fruit drinks,
vitamin waters, sports and energy drinks (Bea et al., 2015). In addition, unflavored milk intake
among young children has declined whereas flavored milk and fruit juices have increased (Bea et
al., 2015). Consumption among youth is approximately two times what it was in the 1970s and
sugar sweetened beverages consumption triple between the ages of two to six and 13-18 years
(Beaetal., 2015). The largest percentage of added sugars beverages in the American diet comes
from soda, energy drinks, and sports drinks (Bea et al., 2015). The main reasons given when
asked why youth drank these beverages were: good taste, quenched thirst, and gave extra energy
needed to improve sports performance (Community on Nutrition and the Council on Sports
Medicine and Fitness, 2011). However, most children and adolescents meet the electrolyte

requirements by eating a healthy balanced diet, which means that sports drinks offer little to no



advantage compared to plain water (Community on Nutrition and the Council on Sports Medicine
and Fitness, 2011). Additionally, sports and energy drinks are not indicated for use in replacing
meals or snacks or as a replacement for low fat milk or water (Community on Nutrition and the
Council on Sports Medicine and Fitness, 2011).

It has been reported that children as young as seven to eight years old are ingesting 16
mg of caffeine a day and 24 mg a day among nine to ten year olds (Community on Nutrition
and the Council on Sports Medicine and Fitness, 2011). Frequent or excessive intake of these
drinks can substantially increase the risk for overweight or obesity in children and adolescents
(Community on Nutrition and the Council on Sports Medicine and Fitness, 2011). Yet the sales
of sports and energy drinks are increasing; in 2006 sports drinks were the third fastest growing
beverage category in the US, after energy drinks and bottled water (Community on Nutrition
and the Council on Sports Medicine and Fitness, 2011).

The US Surgeon General attributes school cutbacks in physical education (PE) to the
rise in childhood obesity (Cawley et al., 2013). He urges that all elementary school systems
mandate PE for children to be physically active in school (Cawley et al., 2013). Increasing
physical activity is an important part in the effort to reduce child obesity and schools can play
an important role (O’Malley, Johnston, Delva, & Terry-McElrath, 2009). Yet, rates of PE
participation nationwide remain low and they decline sharply as grade levels increase
(O’Malley et al., 2009). Enrollment into PE in many schools is optional. Enrollment in a
school may be correlated with the area’s socioeconomic status, and there may be selection bias
since physically fit students are more likely to enroll (Cawley et al., 2013). Additionally, PE
classes may not involve much physical activity (Cawley et al., 2013). In the Zapata, et al.

(2008) study, over 70% (72.3%) of middle school students reported participating in vigorous



physical activity for at least 20 minutes on three or more days during the past week, and 33.6%

reported engaging in moderate activity for 20 minutes on five or more days in the past week.

However, only 22.7% correctly identified the recommendations (Zapata et al., 2008). Many

studies showed that males are significantly more active than females (Crocker, Bailey,

Faulkner, Kowalski, & McGrath, 1997). Most physical activity in children takes place in

organized programs outside of schools (Berkey et al., 2000). A national survey of US youth in

grades four to 12 found that actively commuting, such as walking or biking to school, was

related to a higher likelihood of frequent moderate physical activity (O’Malley et al., 2009)
Demographics Relating to Diet and Physical Activity

Gender
Gender seems to have a role in physical activity and in diet quality. Numerous studies

have shown that boys exhibit significantly greater participation in physical activities than girls
(Trost et al., 2002). Furthermore, girls seem to withdraw from sport clubs at a much higher rate
than boys, which contributes to the decrease in the frequency of their overall physical activity
levels (Vilhjalmsson & Kristjansdottir, 2003). Results investigating the cause behind these rates
suggest that schools affect boys and girls differently through PE classes. Girls are believed to
have negative PE experiences that cause a lower level of interest and involvement in leisure time
physical activity (Vilhjalmsson & Kristjansdottir, 2003). PE time and other types of physical
activity however seem to be complements for boys, leading them to be more active in structured
physical activities like organized sports (Cawley et al., 2013). In regards to diet however, girls
seem to eat healthier snacks than boys (Thomas, Nelson, Harwood, & Neumark-Sztainer, 2012).
Sports drinks also appear to be less commonly consumed by female sport participants (Thomas

etal., 2012).



Grade Levels

Older children are more likely to be overweight/obese. The reason behind this could be
because grade levels also play a role in the physical activity level and diet of children (Moreno,
Johnson-Shelton, & Boles, 2013). Physical activity declines during childhood. Studies have
shown that physical activity levels have a significant inverse relationship with grade level (Trost,
2002). As children grow older the level of freedom that their parents give them to buy the food
that they want also increases. This ability, especially at concession stands or recreational
centers, plays a large role in the nature of children’s food and beverage consumption (Thomas et
al., 2012).

Socioeconomic Status

Socioeconomic status (SES) has a relationship with physical activity levels and
diet quality (Moreno et al., 2013). Children from families with higher SES are more likely
to have access to physical activity opportunities throughout the week and weekend and are
therefore more physically active (Beck, 2015). Also, schools that serve populations of
higher SES have more physically fit students because they require their students to be in
PE for longer times or offer better PE courses (Cawley et al., 2013). A large body of data
shows that diet quality also follows a higher SES gradient and that lower quality diets tend
to be consumed by groups of limited economic means (Darmon & Drewnowski, 2008).

Food Insecurity. Food insecurity is the condition of having inadequate access to
food; it is also a social determinant of health (Chi, Dinh, Fonseca, Scoot, & Carle, 2015).
In the past this condition has been associated with being underweight (Tester, Lang, &
Laraia, 2015). However, in recent years studies have suggested a positive association

between food insecurity and obesity, especially among elementary school aged children



(Kaur, Lamb, & Ogden, 2015). It has been shown that an association does exist among
food security, income, and diet quality (Nackers & Appelhans, 2013). Also, lower food
security and income is associated with decreased healthful food intake and variety
(Nackers & Appelhans, 2013).

A suggested reason for the occurrence of obesity among those who are food insecure
involves the costs of certain foods. With limited resources, food insecure families
disproportionately rely on feeding their children cheaper foods which tend to have lower
nutritional value (Tester et al., 2015) Research has also shown that food-insecure individuals
experience higher levels of binge eating episodes (Tester et al., 2015). Although unfavorable
eating behaviors are common among children regardless of food access in the household, as
many as one-third of children and adolescents with obesity have binge eating episodes. It has
been suggested that this could be a manifestation of the additional pressure of worry about food
(Tester et al., 2015).

Along with food insecurity, lack of physical activity is also associated with a higher BMI
(Fram, Ritchie, Rosen, & Frongillo, 2015). Both food insecurity and stress are associated with
greater consumption of energy-dense foods (Fram et al, 2015). It has been suggested that these
associations are interconnected. For example, a child who feels tired and worried because of
food shortages may choose not to participate in physical activity, which would increase his/her
risk of becoming overweight or obese (Fram et al., 2015). Similarly, a child who knows and
worries that food is limited may overeat energy-dense foods when they are available, anticipating

future feelings of hunger and in order to soothe feelings of stress (Fram et al., 2015).
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Policies

In regards to physical activity and nutritional policies the US has captured the attention of
many policy makers (Terry-McElrath, O’Malley, Delva, & Johnston, 2009). Even though
obesity prevention policies represent one of many leverage points within a system, they are very
important ones to note since implementing policy changes could improve the rates of childhood
obesity (Beets, Webster, Saunders, & Huberty, 2013).

Currently, approximately two-thirds of US public schools report meeting recess
recommendations and few have a form of PE (Carlson et al., 2013). As mentioned previously,
although almost all states require school based PE participation, the requirements are generally
low (O’Malley et al., 2009). A potential reason behind this could be the inconsistency in policies
regarding PE in schools. Some schools may offer PE but it is not required that students enroll in
it and schools in different states differ in whether they recommend or even require a minimum
number of minutes/week that students spend in PE classes (Cawley et al., 2013). Even when
state PE mandates do exist, findings found that there is weak compliance by schools and that
compliance varies with grade and year (Cawley et al., 2013). A study in New York found that
students in kindergarten through third grade received only 72% of the PE class time and that
students in grades third through fifth received only 77% of the PE class time (Cawley et al.,
2013).

California passed legislation in 2013 requiring each child who attends a state funded
after-school program to participate in 30 minutes of daily moderate-to-vigorous physical activity
(Beets et al., 2013). While it is a good attempt to regulate the amount of physical activity that
children accumulate, legislation does not require reporting the children’s physical activity (Beets

etal., 2013). Although raising the number of mandated minutes could increase physical activity
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among youth, states could also achieve that goal by better enforcing their existing PE mandates
(Cawley et al., 2013).

Regarding nutrition, US legislation has been introduced to set new nutritional standards
for the food and drinks that schools sell to students outside of the cafeteria (Community
Nutrition and the Council on Sports Medicine and Fitness, 2011). Additionally, a few school
districts have attempted policy changes related to sports drinks (Community on Nutrition and the
Council on Sports Medicine and Fitness, 2011). Even so, the availability of non-nutritious foods
and beverages in schools has become nearly universal (Terry-McElrath et al., 2009).
Connecticut has been the only state which has been able to pass legislation barring sports drinks
and enhanced waters in schools (Community on Nutrition and the Council on Sports Medicine
and Fitness, 2011).

Nevertheless, after-school care programs have been making progress in regards to the
guidelines for the nutritional quality for their snacks. The United States Department of
Agriculture (USDA) has put in place specific nutritional guidelines for after-school programs
that take part in their snack reimbursement program (Beets et al., 2013). The USDA also
agreed to reimburse the food care program when at least 50% of the children who are
attending qualify for the federally assisted national school lunch program (Beets et al., 2013).
The programs are held accountable with this policy. USDA can refuse to reimburse snacks
that do not meet the nutritional guidelines (Beets et al., 2013).

Parental Influence
The food environment that parents provide for their children plays a role in shaping
their children’s preferences and food acceptance patterns (Birch & Fisher, 1998).

Consequently, parents have a great deal of influence when it comes to what their children are
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eating. Students have identified parents and schools as their top two sources for learning about
healthy eating (Zapata et al., 2008). Parents also have an influence on whether their child is
physically active after school. However, this could also be counterproductive since parental
concerns about neighborhood safety, including worries over traffic and stranger danger, have
been associated with a decrease in child outdoor play after school (Zapata et al., 2008).

For children who play sports, there are additional obstacles that parents need to
confront in order for their children to eat healthy; including time as the limiting factor (Thomas
etal., 2012). Although some parents are able to make adjustments to fit meal times around
sports, many indicate that it requires additional planning (Thomas et al., 2012). Meanwhile,
unhealthy foods are readily available in sport settings and the majority of children want these
food items (Thomas et al., 2012). Some parents may rationalize that unhealthful eating is
allowed because their child is exercising and will “work it off” (Thomas et al., 2012). In some
instances, food becomes a reward to celebrate the children’s hard work by having post-game
treats commonly brought by the parents (Thomas et al., 2012).

Furthermore, nutritional messages from the mass media influence the types of food
and beverages that parents buy for their children to consume in conjunction with sports’
activities (Thomas et al., 2012). These marketing strategies may compromise the parents’
knowledge about nutrition and sports and lead to questions about what types of snacks are
healthful and convenient as well as which food items provide energy and improve
performance (Thomas et al., 2012).

Marketing Influence
It has been shown that children who participate in sports are more physically active

than nonparticipants, but the influence of youth sports on dietary habits may not be as positive
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as parents may think (Thomas et al., 2012). Some studies suggest that child athletes actually
consume more calories overall and are more likely to consume sports drinks and items from
fast food restaurants than nonparticipants (Thomas et al., 2012). One suggested reason for this
is that the foods that are conveniently available for athletes are high in calories and sugar.
Convenience stores, concession stands, and fast food restaurants serve foods that are popular,
convenient, and easy to transport which makes this behavior easy to accommodate into a busy
schedule that includes sports (Thomas et al., 2012).

In addition to the convenience of these foods, the types of marketing that many food
and beverage companies partake in specifically appeals to youth (Thomas et al., 2012). Sports
and energy drinks especially are being marketed to children and adolescents for a wide variety
of inappropriate uses (Community on Nutrition and the Council on Sports Medicine and
Fitness, 2011). Drinking of sports drinks suggests optimization of athletic performance and
replacement of fluid and electrolytes lost in sweat during and after exercise (Community on
Nutrition and the Council on Sports Medicine and Fitness, 2011). Energy drinks promise a
boost of energy, decreased fatigue, enhanced concentration, and mental alertness (Community
on Nutrition and the Council on Sports Medicine and Fitness, 2011). The marketing also
focuses on themes and strategies that are popular among youth such as an urge for rebellion,
risk taking, and adventure seeking (Gallimberti et al., 2013).

It has been shown that children request foods that are more frequently advertised on
TV, and that TV viewing is correlated with caloric intake (Berkey et al., 2000). However,
parents report that the marketing is even more influential when their children see professional

athletes consuming the product and one needs to use the product in order to perform better
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(Thomas et al., 2012). They then begin to associate athleticism and the surgery drinks that are
being advertised.
Children’s Awareness

Although parents do have a unique role in promoting healthy behaviors, children are
also decision makers and able to demonstrate independent thinking when it comes to their
eating and activity behaviors (Economos et al., 2012). A study conducted in the Midwest
examined eight to 12 year olds’ awareness of the obesity epidemic. When asked, children
overwhelmingly agreed that being a healthy weight was important, with 91.1% responding that
it was somewhat or very important to not be overweight (Economos et al., 2012). For children
who consider themselves overweight, it was one of their top worries (Economos et al., 2012).
They were also able to give both health related and socially related reasons for why being
overweight at their age was important (Economos et al., 2012). The study showed that 14-17
year olds perceived weight status as negative and associated it with self-poor academic
performance, regardless of their actual weight (Economos et al., 2012). Other studies have
produced similar findings where children believe that being overweight can negatively affect
other aspects of their lives, besides health. By age seven, children identify overweight
silhouette drawings as being less attractive, having fewer friends, and being less smart than the
thin silhouette (Birch & Fisher, 1998). Even before puberty, which is when fat deposition
occurs in girls, gender differences in weight concerns and dieting prevalence are already
emerging (Birch & Fisher, 1998). Such perceptions are dangerous and can lead to other eating
disorders. It is important to teach children that this is not what should be focused on when

trying to achieve reaching a healthy weight.
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When asked an open-ended question to children about what adults need to know to help
children their age be of healthy weight, the answers given seemed to show a good
understanding of the problem. Over41% (41.6%) of the children gave food/nutritional based
responses, over nine percent (9.2%) gave physical activity related responses, over 19% (19.4%)
gave responses involving both nutritional and physical activity, and the remainder gave neither
nutrition nor physical activity or non-responses (Economos et al., 2012).

Based on this study it seems as though children do have a good understanding of
the issues regarding weight, nutrition, physical activity, and related socio-behavioral
factors. Examining their perceptions and adding their voice into childhood obesity
interventions will allow them to have an influence over future policies and decisions which
should increase the likelihood of success (Economos et al., 2012).

Opportunities for Intervention

Due to schools being mandated to schedule physical activity opportunities and serve

meals to children, it would seem that the school environment would be a natural place to
consider practices and policies that may affect students’ physical activity and nutritional intake
(O’Malley et al., 2009). The Institute of Medicine recommends that children expend
approximately 50% of daily energy at school (O’Malley et al., 2009). Moreover, several
objectives set in Healthy People 2020 focus on meeting the physical activity recommendations
by increasing physical activities in schools in different forms (Office of Disease Prevention and
Health Promotion, 2015). These include daily PE and increased walking and bicycling to school
(O’Malley et al., 2009). Although PE is currently mandated in school, compliance remains low,
meaning that an intervention could achieve the goal of increasing physical activity among youth

by focusing on enforcing the existing mandates (Cawley et al., 2013).
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After-school programs also have a large student enrollment and can concentrate their
efforts in increasing healthy behaviors as well. Most programs are required to schedule an
average of 60 minutes of physical activity opportunities each day (Beets, Weaver, & Moore,
2015a). These programs have an opportunity to promote healthy eating habits since they must
offer snack time (Beets et al., 2015b).

School Setting

Schools have become the focal point for interventions designed to increase the health
enhancing physical activity of children (Beets et al., 2009). Regular PE attendance is an
excellent way to increase a students’ physical activity, as well as a chance to provide students
with the knowledge, attitudes, and skills to engage in lifelong physical activity. However, as
mentioned previously, the lack of policies and compliance between schools suggest that instead
schools should adopt multiple physical activity supportive practices (Carlson et al., 2013).

Nutritional intake among school children is also influenced by the school’s
environment. More than one quarter of daily energy is consumed while at school and among
those who participate in school meals, the level reaches almost 50% (Terry-McElrath et al.,
2009). Although breakfast is provided at the majority of schools for all children, most school
breakfast participants are low income compared to school lunch participants (Terry-McElrath
et al., 2009).

School opportunities for physical activity and nutrition alone cannot eliminate the
obesity issue, but they can assist (Beets et al., 2013). School-based interventions that combine
information on physical activity and dietary habits have been developed and have shown
success (Fairclough et al., 2013). However, messages about physical activity and healthy

eating should be promoted beyond the school environment and into the wider family unit
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(Fairclough et al., 2013). Parental education is important in order to ensure that there are
consistent nutrition and physical activity practices done at home (Alkon et al., 2014). For
additional benefits, the interventions should also focus on the positive aspects of physical
activity and healthy eating rather than body weight or obesity prevention, have low participant
burden, and be of low cost (Fairclough et al., 2013).

A smaller scale intervention would involve promoting commuting to and from school
by walking or biking. This is one of three school-based policies with high potential to increase
physical activity among youth (Madsen et al., 2015). In addition to increasing physical activity
this promotion could also lead to improving diet. A study done in 2015 examined the food
purchasing behaviors of students who commuted to school. It was found that active commuting
was not a risk for additional food purchasing or for the consumption of sweets and snack-type
foods (Madsen et al., 2015). Only 16% of the fourth and fifth grade students who were
involved in the study reported purchasing foods during their commute (Madsen et al., 2015).
On the contrary, students who commuted by car showed a significantly higher intake of sweets
and snack-type foods purchased (Madsen et al., 2015). The reasoning behind this is that when
a child leaves school by car, parents may contribute to an unhealthy diet by buying snacks
during the commute (Madsen et al., 2015). This may be a result, as mentioned before, of the
types of marketing that children are exposed to on the commute home and the “nag factor,”
which is when children request unhealthy items from their parents (Madsen et al., 2015).
Meanwhile, parents who encourage and who could potentially be supervising active
commuting, may have more healthy habits overall and are installing those habits into their

children (Madsen et al., 2015).
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After-School Care Programs

Despite the advantages that schools have in regards to their ability to promote physical
activity and nutritional eating habits, they do have limitations. The most prominent of these
limitations include time constraints (Beets et al., 2009). An estimated 6.6 million youth in the
US participate in after-school programming at an average of 8.1 hours per week and an
additional 27 million families are interested in after-school programming if it were available
for them (Beets et al., 2009). After-school programs serve a diverse range of youth, the
majority of whom are of elementary age and from low-income schools (Beets et al., 2013).
The main reason why these programs play a critical role in combating childhood obesity is
that after-schools program do not detract from the school (Beets et al., 2009). These programs
also offer a safe environment for children to engage in for physical activity (Beets et al.,
2009). Additionally, one fifth of a child’s daily intake of fresh/frozen fruits and vegetables
could come from the snacks that these programs offer (Beets et al., 2013).

A truly effective intervention would be one that results in children wanting to be active
outside of the physical activity program and even when they are no longer involved in the
program (Beets et al., 2009). It is simpler to shape a child’s health behaviors early in life since
these behaviors can be carried into adulthood and decreases their risk of developing chronic
diseases (Drummond et al., 2009). After-school centers would be a good place for an
intervention to take place since many US children spend the majority of their waking hours
out of home and in the child care setting (Natale, Lopez-Mitnik, Uhlhorn, Asfour, & Messiah,
2014). Yet health and nutrition are often overlooked in after-school program curricula (Natale

etal., 2014)
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It has been shown that the amount of time which children spend outside while at a
program is associated with higher levels of physical activity participation (Hinkley et al.,
2014). However, many studies conducted in after-school centers show that children are not
receiving the recommended number of healthy foods nor sufficient time for physical activity
(Alkon et al., 2014). This could be because many childcare providers rely on their own
nutrition and physical activity habits rather than the national recommendations (Alkon et al.,
2014). The way that the staff interacts with the children, either by encouraging or
discouraging physical activity, and whether they take responsibility for leading activities can
have a substantial impact on the children’s physical activity engagement (Beets et al., 2013).
In a similar way, staff members also influence the attitudes and beliefs that the children who are
under their care have towards food, which in turn affects the nutritional habits of those children
(Natale et al., 2014). Since eating is typically a social occasion, childcare programs could
provide opportunities for fostering healthy food preferences by modeling nutritional
behaviors (Birch & Fisher, 1998). Therefore, it is essential that the staff be properly trained
and educated on nutrition.

After-school programs have the potential to provide children moderate to vigorous
physical activity but current research suggest that children’s moderate-vigorous physical
activity levels are insufficient to meet suggested benchmarks (Weaver et al., 2015). Studies
show that children spend the majority of their physical activity time participating in sedentary
and/or light activities (Weaver et al., 2015). One study estimated that children would need to
participate for 3.4 hours in physical activity in an after-school program just to accumulate 30
minutes of moderate-vigorous activity (Weaver et al., 2015). When staff played the game

with children, children still did not accumulate more intensive physical activity time (Weaver
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et al., 2015). This suggests that the factor, which is influencing children’s accumulation of
moderate-vigorous physical activity, is the type of physical activities opportunities that are
offered. These are commonly divided as organized or free play activities (Weaver et al.,
2015).

Additionally, games that have elimination as a primary component decrease the
children’s opportunities to be physically active (Weaver et al., 2015). Those types of games
also reduce the percentage of girls willing to be engaged in the game (Weaver et al., 2015). In
general, girls tend to accumulate fewer minutes of physical activity, are more engaged in
sedentary activities, and are less likely to achieve physical activity policy benchmarks in
comparison with boys (Beets et al., 2013). Several studies indicate that girls would rather
participate in single gender physical activities because they may be embarrassed in physical
activity settings, have lower self esteem related to physical activity, and that boys dominate

physical activity opportunities (Weaver et al., 2015).
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CHAPTER THREE:
STUDY METHODS
Study Design
This study utilized a quantitative, non-experimental study design. The main goal of this
study was to investigate the dietary habits of elementary school students who are enrolled in the
Hillsborough County Out-of-School Time (HOST) care program.

The research questions that this study aimed to answer were:
*  What are the dietary patterns of third, fourth, and fifth graders?
*  What is the relationship between dietary and demographic factors?

* Do the dietary factors differ based on physical activity levels?

Participants

Data were collected thorough purposive sampling during the HOST after-school program
located at four Hillsborough County elementary schools. These after-school programs were
representative of other HOST after-school sites that are located throughout Hillsborough County
in terms of grade level, age, race and ethnicity. Participants were third, fourth, and fifth graders
attending the HOST program at these elementary schools. The age of the participants was
between eight to 11 years old. The after-school children involved in this study were the same as

the elementary school children from these schools.
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Procedures

Permission and support was received from the HOST area manager of the schools.
Parents were informed about the research study via a written description that included the
principal investigator’s contact information in case they had any questions or concerns. The
descriptions and the informed consent form were sent home two weeks before the study. The
parents were asked to send back the complete informed consent a week before data collection.

The University of South Florida Institutional Review Board and the Hillsborough County
Public School Research Committee approved this study before children were allowed to
participate. All parents signed a consent form and verbal assent was obtained from each child
prior to receiving the questionnaire. All participating children were given a paper questionnaire
requesting information on their diet for the past 24 hours, physical activity, and demographics.
No identifiable information was obtained on the questionnaire and all data remained anonymous.

Due to a lack of questionnaires available for this particular age group (eight to 11 year
olds), a new questionnaire was developed titled “All about You Yesterday.” This paper
questionnaire was a combination of questions from the Physical Questionnaire for Older
Children (PAQ-C), Youth Risk Behavior Survey (YRBS), and the Day in The Life Of
Questionnaire (DIL). PAQ-C and YRBS are available for public use and permission for the use
of the DIL questionnaire was obtained (Appendix C). This new questionnaire was pilot tested
among HOST students at a similar school in terms of demographics. The participants in the pilot
test followed the same procedures as those involved in the main study.
Self-Reporting

A major challenge in studies with children is the ability to obtain reliable and valid

measurements of physical activity (Crocker et al., 1997). Although each method has strengths
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and limitations, the lack of a gold standard makes it difficult to determine the best method of
assessing physical activity (Crocker et al., 1997). Other than the use of movement sensors (e.g.
pedometers and accelerometers) the method of choice for assessing physical activity has been
self-report (Biddle, Gorely, Pearson, & Bull, 2011). This method is of low cost, there is a lack
of staff burden, has a quick administration time, and it is possible to test large numbers of
children in a short time period (Crocker et al., 1997). Although data may be influenced by a
child’s ability to accurately recall activity levels, memory recall can be enhanced through the
use of memory cues, especially time related cues or a listing of common physical activities that
children can check off on a questionnaire (Crocker et al, 1997).

Children between the ages of seven and nine are thought to be too young to complete a
food questionnaire, but parents may be unaware of what their children eat during a regular
school day (Edmunds & Ziebland, 2002a). Meanwhile, dietary-assisted 24-hour food recall has
been shown to yield greater validity in assessing children’s dietary intake than other methods
(Madsen et al., 2015). Along with physical activity, food information is likely to be stored in
the memory as part of the day’s events (Edmunds & Ziebland, 2002a). To aid in recall and to
provide data of sufficient accuracy cues and prompts should be used to assess specific aspects
of children’s diet (Edmunds & Ziebland, 2002a).

Physical Questionnaire for Older Children and Youth Risk Behavior Survey

The PAQ-C is a questionnaire given to eight-14 year olds in order to measure their
moderate to vigorous activity level (National Obesity Observatory, 2012). The YRBS is
commonly given to ten to 21 year olds in order to monitor six types of health-risk behaviors, of
which unhealthy dietary behaviors and inadequate physical activity are included (Centers for

Disease Control and Prevention, 2015).
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An assessment of the instruments used for self reported physical activity was conducted
through systematic searches and reviews and supplemented with expert panel assessment (Biddle
etal., 2011). A score of one meant that it was weak, the statistical value of the instrument was
zero, and scores three or less in either intraclass association, effect size, or kappa scores. Two
was considered moderate with the statistical value equal to one or two and scores four or five in
either intraclass correlation, effect size, or kappa scores. Three was a strong rating with a
statistical value of one or two and scores six or seven in either intraclass correlation, effect size,
or kappa scores. For validity, the PAQ-C and YRBS both received a score of three regarding the
quality of study score that was demonstrated and their statistical strength was given the score of
two (Biddle et al., 2011). For reliability, both instruments received a score of two (Biddle et al.,
2011). This means that the validity for both instruments is strong to moderate, and their
reliability is moderate (Biddle et al., 2011).

Crocker (1997) provided evidence that the PAQ-C has acceptable item-scale properties,
reliability, and internal consistency (Bai, 2012). In addition, the PAQ-C has demonstrated
sensitivity in determining the activity differences between boys and girls and differences across
seasons, making it so that the scale reliability for females and males is acceptable (Crocker et al,
1997). These characteristics support the statement that the PAQ-C is a valid questionnaire when
assessing children’s general level of physical activity (Bai, 2012). Additionally, PAQ-C is easy
to administer, complete and code, and is of low burden to both the deliverer and the respondent
(National Obesity Observatory, 2012).

The YRBS is a national survey that was developed in 1990 to monitor health risk
behaviors among youth and adults in the US. It is commonly given in schools every two years

(Centers for Disease Control and Prevention, 2015). Unhealthy dietary behaviors and inadequate
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physical activity are two of the behaviors that are included in the YRBS (Centers for Disease
Control and Prevention, 2015). As mentioned previously, the assessment conducted by Biddle et
al. (2011) provided scores that showed this instrument to have strong to moderate validity and
moderate reliability.

Questions from the PAQ-C that have been used for the questionnaire involve physical
activity, which is essential to answering the third research question. However, PAQ-C has no
questions about screen time, which is why questions from the YRBS were included. The YRBS
does ask children questions regarding the length of time spent watching television and/or playing
computer or video games. Although this type of survey is typically conducted among middle
and high school students, the questions used to determine amount of screen time that children
partake in is important to include in this questionnaire (Eaton et al., 2013). This information
provides the amount of time spent on these recreational activities, which can be related to
overweight/obesity status (Berkey et al., 2000). These types of questions are also appropriate to
include because they are simple to read and comprehend for this population. A test that is
commonly used to measure readability is the Simple Measure of Gobbledygook (SMOG) test. It
attempts to match the reading level of the material to the understanding level of the reader
(National Literacy Trust, 2015). Based on the SMOG level, the physical activity questions from
the YRBS are appropriate for children in elementary school. The answers to the questions taken
from these surveys will be used to determine if dietary factors differ based on physical activity
levels.

Day in The Life Of Questionnaire

DIL is commonly used to provide a 24-hour dietary recall in seven to 11 year olds

(National Obesity Observatory, 2012). Among seven to nine year olds it is considered to have
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good validity and test-retest reliability. For nine to 11 year olds it was considered to be adequate
(National Obesity Observatory, 2012). Two rounds of completion for the Day in the Life Of
questionnaire were conducted at four different schools to assess reliability (Edmunds &
Ziebland, 2002b). Observations and parents’ records were collected for the same school day.
The DIL was given to the children the following day, and with one exception, each class
repeated the data collection on the same weekday, two weeks later (Edmunds & Ziebland,
2002b). School A provided a DIL mean of 2.29 for the first round and 1.68 for the second. This
was explained by the fact that vegetables were not included in the school lunch on the second
day that the data were collected (Edmunds & Ziebland, 2002b.). School B showed the DIL
means being 1.23 and 1.20, School C 1.74 and 1.88, and school D 1.40 and 1.48, respectively
(Edmunds & Ziebland, 2002b). Comparisons between Rounds 1 and 2 showed few significant
differences, indicating the DIL has good test-retest reliability (Edmunds & Ziebland, 2002b).
The inter-rater reliability was assessed based on the level of agreement in coding between
different coders (Edmunds & Ziebland, 2002b). Two researchers independently identified the
numbers of fruit, vegetables, and totals for a sample of the DILs for six variables. These
comparisons were assessed using kappa, which indicated good, or very good agreement between
coders (Edmunds & Ziebland, 2002b). The DIL kappa score for the totals was .855 and the
observation kappa score was .899; fruit scores were .849 and .755 and vegetables scores were
.924 and .833, respectively (Edmunds & Ziebland, 2002b). These levels of agreement were
similar to each other and to those found in an early study by Simons-Morton et al. (1992) that
compared observations of school lunches with primary school aged children (Edmunds &

Ziebland, 2002b). Since the DIL performed either well or acceptably on tests regarding validity,
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reliability and sensitivity, it can be recommended as a method of collecting data about children’s
food consumption (Edmunds & Ziebland, 2002a).

It is important to note that this questionnaire is not typically completed in exam
conditions and that children are able to talk to each other while completing the information. This
is helpful since occasionally children are reminded by their neighbors about what they had been
doing during their break at school, or where they go after school (Edmunds & Ziebland, 2002a).
The spaces on the questionnaire for the children to draw pictures were also useful since it gave
the children who finished sections quickly a task to complete while others had a chance to finish
(Edmunds & Ziebland, 2002a).

Questions taken from DIL included dietary information, which allowed calculation of the
Healthy Eating Index (HEI) scores used in the study. All three of the research questions required
dietary information, which made these scores essential. Although the PAQ-C and the YRBS
were not used to derive HEI scores, questions from these questionnaires were still needed. The
third research question relates to physical activity levels, and whether associations existed
between the HEI scores and the amount of physical activity that the children reported.

All About You Yesterday

As mentioned previously, a new questionnaire was developed for this study titled “All
about You Yesterday” (Appendix G). Pictures were included in the title page, demographic
questions, and throughout the questionnaire for easier readability. This should have helped build
memory cues for students recalling their diets from the day before. Four food and drink pictures
were provided in the answer choices to the diet questions so that the students were able to
indicate the amounts that they ate/drank. Three “face” pictures were provided for the physical

activity questions to indicate how vigorous the activities were for the students.
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The paper questionnaire was a combination of questions from the PAQ-C, the YRBS, and
the DIL. The PAQ-C contains questions regarding types of physical activity (Appendix D).
Questions 43 and 44 from the YRBS were used regarding screen time when watching television,
playing video and/or computer games (Appendix E). The new questionnaire followed the DIL’s
format in order to gather data on the students’ diets. It also incorporated questions numbered 4
and 9 from the DIL, which includes how students travel to and from school in an effort to
measure physical activity (Appendix F).

Although the DIL questionnaire is occasionally given to seven- to nine-year olds, the
three questionnaires that were used for the development of the new questionnaire are mainly
used with older children. This is why the researcher decided to not use the same questions
verbatim. Instead items were modified so they were age-appropriate. This questionnaire was
then pilot tested to see if the children could comprehend the questions. The pilot test was
conducted with after-school students at a similar school in relation to demographics.
Additionally, the researcher was available to ensure that the students understood what was being
asked.

Healthy Eating Index

The definition of an index is a single number derived from a series of observations and
used as an indicator or measure (Guenther, Reedy, Krebs-Smith, & Reeve, 2008). The HEI
provides a summary assessment across components and can be used in the same way that other
indexes are used (Guenther et al., 2008).

The HEI has been used to measure compliance with dietary guidance since 1995. The
HEI-2010 is the latest iteration and can be based on one or several days of intake data (National

Cancer Institute, 2015b). Currently the USDA is using the HEI to monitor dietary changes in the

29



nations (Guenther et al., 2008). It is important to take notice that an HEI score for an individual
does not represent usual intake as meeting dietary recommendations should be achieved over
time (National Cancer Institute, 2015b).

The principal investigator inputted the obtained dietary data into a system known as the
Automated Self-Administered 24-hour Recall-Kids (ASA-24Kids), which is a version of the
original ASA-24 but designed for children (National Cancer Institute, 2015a). Both versions are
web-based tools that are commonly used to collect multiple 24-hour recall data, manage study
logistics, and obtain data analyses (National Cancer Institute, 2015a). These tools are freely
available for use, by researchers, clinicians, and teachers (National Cancer Institute, 2015a).

The ASA-24Kids produces variables needed for obtaining a Healthy Eating Index (HEI)
score, which is a sum of scores from 10 components (Angelopoulos, Kourlaba, Kondaki,
Fragiadakis, & Manios, 2009). The first five components of the HEI relate to the intake of
grains, vegetables, fruits, dairy and meat and how compliant intake is with the USDA’s Food
Guide Pyramid recommendations (Angelopoulos et al., 2009). The next 4 components assess the
degree of adherence to recommendations from Dietary Guidelines for Americans regarding total
fat, saturated fat, cholesterol, and sodium intake (Angelopoulos et al., 2009). The final
component examines the variety of foods in a diet. Scores between 0 and 10 are assigned to all
of these components (Angelopoulos et al., 2009). If a diet receives an HEI score equal to or less
than 50, it is categorized as poor, a score of 51-80 it is categorized as needs improvement, and a
score of 81 or greater is categorized as a good diet (Angelopoulos et al., 2009).

Two SAS programs were available to calculate the HEI scores from the variables that the
ASA-24Kids produces (National Cancer Institute, 2015b). These programs can also be used to

calculate the mean HEI total and component scores for individuals (National Cancer Institute,
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2015b). Since this study is focusing on one day’s worth of data only, the SAS code for
calculating HEI-2010 scores for one intake day for an individual was used. The program has
been tested using SAS, version 9.2 and uses analysis files from ASA24-Kids (National Cancer
Institute, 2015b). These files involve components from the Daily Total Pyramid Equivalents and
the Individual Food and Pyramid Equivalents. They should be in Comma Separated Values
(CSV) format and can be downloaded from the ASA-24 researcher’s web site (National Cancer
Institute, 2015b). HEI-2010 has 12 components, some of the components come directly from
ASA24-Kids output but others must be created (National Cancer Institute, 2015b). This program
carries out 6 steps and the HEI-2010 scoring macro is used at the end to calculate densities for
each HEI-2010 component and applies the scoring algorithm to calculate the HEI scores
(National Cancer Institute, 2015b).

Two evaluations of the HEI provide evidence that it is sensitive enough to detect
meaningful differences in diet (Guenther et al., 2008). Through a principal components analysis
it has been shown that that the multidimensional nature of diet quality demonstrates that the
individual components of the HEI provide equally valuable and important information and can
therefore be considered a valid and reliable index (Guenther et al., 2013).

Demographics

Currently, data suggest that certain demographics play a role in the levels of physical
activity and in the diet quality of children. Numerous studies have shown that boys exhibit
significantly greater participation in physical activities than girls (Trost et al., 2002). Girls,
however, seem to consume a diet of healthier quality (Thomas et al., 2012). Grade levels seem

to play a role as well since studies have shown that physical activity declines during childhood
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(Trost, 2002). Grade levels affect diet too, with unhealthy food and beverage consumption
increasing among older children (Thomas et al., 2012).
Data Analysis Plan

A power analysis determines what size the sample is required to be in order to detect an
effect with a given degree of confidence (Kabacoff, 2014). It also enables researchers to
determine the probability of detecting an effect of a given size with a given level of confidence,
under sample size constraints (Kabacoff, 2014).

Power Analysis

A priori power analysis for this study was conducted. The statistical test chosen was a
linear multiple regression: random model. This test is used to determine whether a group of
predictor variables can significantly predict an outcome variable. The second research question
examined if HEI scores could be predicated by gender, grade level, and site location. The third
research question examined if physical activity levels could predict the HEI category.

It was hypothesized that there would be a moderate positive relationship for this study
and the alternative hypothesis was: H1 =.36. Alpha 1 was .05, which is the probability of
rejecting the null hypothesis (H0=0) when it is actually true. Power was inputted as .95, which
was probability of detecting an effect if it is really there.

These parameters were inputted with the software G*Power and the results indicated that
in a multiple regression model with four predictor variables there is a 95% chance of correctly
rejecting the null hypnosis (HO=0) with 48 participants. With a total number of 91 participants,
there were enough children to have power in the study.

What are the dietary patterns of third, fourth, and fifth graders?

An HEI score for each individual was calculated. These scores were examined to see
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which of the three categories the children’s diets were categorized as (poor, needs

improvement, and good). The outcome data was then plotted in SAS to determine if there were
any patterns.

What is the relationship between dietary and demographic factors?

The relationship between dietary and demographic factors was analyzed by comparing the
individual HEI categories to the answers provided to the demographic questions. Additionally,
because this study took place at four different sites, the site locations were analyzed as variables
to determine if there were differences with regards to the outcome.

The three covariates, gender, grade level, and site location were analyzed using
ANOVA to test differences across levels of the covariates. If a significant difference was
detected, a post-hoc analysis was to be conducted to inspect potential trends of HEI scores with
respect to covariate values.

Do the dietary factors differ based on physical activity levels?

In regards to the third research question, a cumulative logistic regression model was used.
Cumulative logistic models are most appropriate for ordinal categorical outcome variables. This
approach imposes linear model on logarithm of cumulative odds up to each threshold of
categories, thereby making the whole range of ordinal categories binary at that threshold
(Agresti, 2007). Estimated odds ratio for a predictor can be interpreted as being in higher
categories, for example, versus in lower categories in general.

This model tested the association between the HEI scores and the amount of physical
activity that the children reported. This showed whether physical activity levels predicted the

HEI significantly. The same was done to test the association between the HEI score and the
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amount of time spent being sedentary while watching television, playing video/computer games,

and talking on the phone.
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CHAPTER FOUR:
FINDINGS

Pilot Test Findings

The developed questionnaire was pilot tested at a smaller after school program and seven
after-school students participated, including six females and one male. Four students were in the
third grade, one student was in the forth grade, and the remaining two students were in the fifth
grade. The average HEI score from these students was 48.20, which would fall under the
category of poor. None of the students’ diets were categorized as good, three were categorized
as needs improvement, and four were categorized as poor.

Questionnaire Modifications

The pilot test was conducted to determine if the questionnaire was written in a way that
students would be able to comprehend the questions that were being asked. The original
questionnaire asked students if they played video or computer games during the day. During the
pilot test, students were confused if the question was asking about video games or computer
games. Based on this, modifications were made to the questionnaire separating this question into
two individual ones. Once all students were done with the questionnaire, the researcher inquired
about the difficulty of the questions. The students indicated that the questions were easy to
understand and that the questionnaire was simple to complete. The researcher also asked if the
students thought any question should be removed. No students indicated that a question should

be removed, however one indicated that a question regarding cell phones should be adding since
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they spent more time on the phone than on the computer or playing video games. A question
regarding time spent on the phone was included in the final questionnaire.
Response Rates

There were 118 children who were eligible to participate in the main study. Ninety-one
students participated (77%). Of the children who were eligible but did not participate, 24 did not
have parental consent and the remaining three refused to participate. There were 52 female
students and 39 males (Table 1). Grade level varied with 35 students in the third grade, 30
students in the fourth grade, and 26 students in the fifth grade (Table 1). Twenty-seven students
participated at site A, 25 students at site B, 24 students at site C, and 15 students at site D (Table
2). Tables 2 and 3 show the distribution of students by gender, grade, and site.

Dietary Patterns

As mentioned previously the categories of the children’s diets were based on the HEI
scores. If a diet received a score equal to or less than 50 it was categorized as poor, a score of
51-80 was categorized as needs improvement, and a score of 81 or greater was categorized as a
good diet (Angelopoulos et al., 2009). The average HEI score from this study was 51.40, which
would fall under the category of needs improvement. None of the students’ HEI scores were
categorized as good, the majority (51.65%) were needs improvement, while the rest were poor
(Table 4).

The findings suggested that students’ diet improve when they go from third to fourth
grade, and then decline when they go into fifth grade (Table 6). The HEI scores for the third
graders ranged from 24.76 to 80.27. The average score was 51.1, which would categorize it as
needs improvement. Fourth grade was the only grade where the number of diets in the needs

improvement category was greater than those in the poor category. HEI scores for this grade
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ranged from 22.43 to 77.31. The average was 55.6, which would also categorize it as needs
improvement. The HEI scores for fifth graders ranged from 25.62 to 62.64, with the average
being 46.97, categorizing it as poor.

Additionally, the findings showed that more male students had diets which were
categorized as needs improvement, while females had a higher number of diets categorized as
poor (Table 5). The HEI scores for females ranged from 22.43 to 80.27 with the average being
49.94. Male HEI scores ranged from 25.62 to 77.92, with the average being 53.35. In
examining the ranges, the averages scores of both genders were not greatly different. Although
the females’ average HEI score was categorized as poor it was less than two points away from
being categorized as needs improvement and the highest range was less than a point away from
being categorized as good.

Out of the four sites where this study was conducted, site C was the site with the most
students’ diets in the needs improvement category. The students’ HEI scores from that site
ranged from 26.33 to 80.27 with the average of these scores being 54.44. Site D also had more
diets in the needs improvement category rather than poor but the numbers reported were less
compared to the other three sites (Table 7). The scores from this site ranged from 24.76 to 77.92
with the average being 53.37. Sites A and B reported about the same number of diets in their
categories, both had more students whose diets were in the poor category than in the needs
improvement. However the average for the HEI scores in site A was 49.74 and site B’s average
was 49.10. Both of those average scores were less than two points away from being categorized
as needs improvement. HEI scores from site A ranged from 25.62 to 69.92 and site B scores

ranged from 22.43 to 77.31.
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Dietary and Demographics

The individual HEI categories were compared to the answers provided for the
demographic questions. The three covariates, gender, grade level, and site location were then
analyzed using ANOVA to test the differences across the levels of the covariates. The separate
tests that were conducted produced three different p-values. The p-value for comparing genders
was .2591 (Table 8). The p-value produced from the test analyzing the relationship between
grade levels and HEI scores was .0744 (Table 9). Finally, the p-value resulting from analyzing
site locations was .4986 (Table 10). These results suggest that none of the covariates have
differences that are significant enough to explore the potential trends of the HEI scores.

Although the results found in this study were not significant, prior research shows that
gender differences do exist in regards to dietary habits and physical activity. For example, males
tend to prefer meat, fish, and poultry foods while females prefer fruits, vegetables, and starchy
types of foods (Caine-Bish & Scheule, 2009). Males also tend to consume more dairy than
females (Hanson, Neumark-Sztainer, Eisenberg, Story, & Wall, 2015). Also, females engage in
fewer physical activities (Crocker et al., 1997). Exploring such patterns would assist public
health professionals in developing interventions.

Along with producing HEI scores the ASA-24Kids program also produced scores of how
compliant each student’s intake was of grains, vegetables, fruits, dairy and protein with the
USDA’s Food Guide Pyramid recommendations and assigned scores between 0 and 10
(Angelopoulos et al., 2009). The majority of the students in this study reported eating low
amounts of fruits and vegetables. The average score for fruit in this study was 2.86 and 2.44 for
vegetables. Females reported eating slightly higher amounts of fruits and vegetables; their

average score was 3.04 for fruits and 2.52 for vegetables while the average scores for males were
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2.63 for fruits and 2.33 for vegetables. Grain and protein levels were reported in higher amounts.
The average overall score for grains was 4.29 and 4.32 for protein. Females reported eating
higher amounts of grains, 4.55 compared to 3.95 for males. However, the average protein score
for females was slightly lower at 4.22 while the males’ average was 4.42. Dairy intake was the
food group with the highest score in both groups with the overall average being 7.91. Although
it was the group with the highest score, the females’ average score was lower than the males,
being 7.51 while the males’ score was 8.44.

Dietary Factors and Physical Activity Levels

Originally, a cumulative regression model was to be used to test the association between
the HEI scores and the amount of physical activity and being sedentary that the children
reported. However, since the outcome measure had only two categories, a logistic regression
model was used instead. Both models produced a large p-value (> 0.05), which indicates weak
evidence against the null hypothesis that states that there is no association between the physical
activity and the HEI categories. The same can be said with the association between sedentary
levels and the HEI categories.

While not statistically significant, the poor category reported an odds ratio of being
physically active as .8271 with a 95% confidence interval of [0.451-1.519] (Table 11). This
suggests that for a student with a diet in the poor category the odds of being physically active are
about 17% lower than those with a diet in the needs improvement category. The odds ratio of
being sedentary was reported as 1.4151 for a student whose diet is in poor category, with a 95%
confidence interval of [.737-2.718]. This suggests that the odds of being sedentary and having a
poor diet is about 40% greater than for a student who has a diet that needs improvement (Table

12). However this odds ratio was not statistically significant.
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CHAPTER FIVE:

DISCUSSION
Food Insecurity

As defined previously, food insecurity is the condition of having inadequate access to
food (Chi et al., 2015). However, the students involved in this study all had access to breakfast
and lunch. These meals had to meet specific nutritional standards. Fruits and vegetables had to
be offered daily as two separate meal components (Department of Agriculture, 2012). Half of
the grains had to be whole grain and meat or a meat alternative had to be offered (Department of
Agriculture, 2012). Also, milk had to be available and be fat-free or low fat (Department of
Agriculture, 2012). The snacks at the HOST program also had to follow these standards, and
were free of charge to all those who attended. Therefore students at these schools are being
offered food of nutritional value.

Furthermore, those from households of limited economical means have the option of
obtaining lunches at a reduced price or for free. Although this study did not explore the
socioeconomic status among these children, the percentages of the students who were eligible for
free and reduced lunch at the schools were examined. School A had 69% of its students eligible
for free and reduced lunch, School B 75%, School C 76%, and School D 89% (Florida
Department of Education, 2015). In comparing the percentages of the students who were eligible
for free and reduced lunch and the HEI scores at these schools, it appears the free and reduced
lunch program is having an effect on the students’ diets. Sites C and D both had higher numbers

of students eligible for free and reduced lunch, and the majority of their
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students’ diets fell under the category of needs improvement rather than poor. Sites A and B had
a lower number of students eligible for free and reduced lunches, and had the majority of their
students’ diets categorized as poor.
School Meals

A potential reason explaining why the results showed that none of the covariates
demonstrated significant differences, would be that the students’ diets are too similar. This study
focused solely on third, fourth, and fifth graders who attended the same after school program and
as mentioned before all of the schools provided their students the opportunity to eat breakfast,
lunch, and a snack at the school. Regardless of their gender, grade level, or the school they
attended, the meals that were offered to the students had the same nutritional value as all other
Hillsborough County Public Schools. Therefore, it would stand to reason that if all students
were eating the same or similar meals, their HEI scores would also be similar.

There were twenty-eight students who were the exception to this because they reported
eating a packed lunch. Their scores ranged from 28.78 to 80.27. With the average being 51.85,

which would be categorized as needs improvement.

Physical Activity

A potential reason why physical activity did not have a relationship with HEI scores is
that the children participating in the after-school program were exposed to the same amount of
physical activity opportunities. HOST is mandated to provide the children with the opportunity
to be physically active. Children who are leaving school could potentially be going home and no
longer taking part in any form of physical activity, or perhaps participating in an after-school

recreational activity such as club sports.
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Study Limitations

A major limitation in this study is that it relied on the self-reports of children and
included a 24-hour food intake and activity levels recall ability that may have influenced the
results. However, the principal investigator was present to answer any questions or concerns.

There were 27 children who were eligible to be part of the main study but because of
various reasons did not participate. This could have caused a selection bias due to non-consent.
However, due to lack of data, it is not possible to evaluate the sample equivalence.

Although evaluations of the HEI provide evidence that it is a valid and reliable index, the
ranges of the scores are unequal which would be a limitation for this study. A score could range
from 0 to 50 and be categorized as poor, but must fall between 51 and 80 to be categorized as
needs improvement, and be 81 to 100 to be considered a good diet. As shown in this study these
ranges make it difficult for a diet to be considered good, which is a potential reason why no
child’s diet was categorized as good. One participant’s diet was 80.27, less than one point from
being categorized as good, yet it was characterized as needs improvement.

This sample for the study may not be representative of all elementary school students.
Recruitment for this study was done through purposive sampling of elementary school students
who were enrolled in the HOST after-school program at four elementary schools, rather than
obtaining a random sample of after-school students from those elementary schools. Conducting
a random sample of the elementary school students would have increased the study’s potential of
being more representative of all elementary school students. Additionally, this study was

conducted in one county and included only four after school programs.
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Recommendations

As previously mentioned, Hillsborough County Public Schools offers its students the
opportunity to eat nutritious meals. Yet, the findings in this study showed that a great number
of children, almost 49%, had diets that were categorized as poor. While this study was being
conducted it was observed that even though the students were being offered fruits and
vegetables with their meals, they were not eating them. Instead, they were placing them on the
share table, which was a table designed for students to leave unopened food that they do not
want so that another student has the opportunity to eat the food. Yet, few students were picking
up the food left on the share table, resulting in an accumulation of unwanted fruits and
vegetables. However, when a chocolate chip cookie was left on the table, it was taken quickly.
This may be a result of the social desirability of these types of food. Children do not typically

perceive fruits and vegetables as tasty compared to a cookie.

In an effort to address this, schools should make an effort to encourage their students to
try the fruits and vegetables that are being offered in a nontraditional way. For example taste
tests could be conducted where children are encouraged to try a meal, which contains a fruit or
vegetable, to determine if they like it or not. If the meals that are offered during the taste tests
are enjoyed then that meal could be offered as part of the school’s lunch or snack. Involving the

students in making meal changes could also increase their level of participation.

The after-school programs could also have taste tests and take it one step further by
including short nutritional lessons into their programs. These lessons could focus on teaching
the students the importance of eating healthy, what makes a meal healthy, and at the end of the

week provide them with the chance to make and eat a healthy snack. These snacks would need
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to be age appropriate and taking a part in this activity would have to be enjoyable for the

children.

It would be advantageous for after-school programs to partner with local food providers
so that produce and other healthy meal items could be sent home for the family to try the recipes
that the children had learned to cook. This could particularly be helpful in areas where it is
known that families are food insecure. If these nutritional lessons and meals could be added to
the after-school curriculum, a study could be done pre- and post-program to compare how these

students perform on nutritional scales.

Future Studies

This study examined after-school students’ diets, however it needs to be supported with
further investigation. Since the questionnaire “All about You Yesterday” was newly developed
for this study, future studies should include measurements of validity and reliability.

Future studies should be done comparing after-school program students’ HEI findings
among students from one SES level with those students from another SES level, to determine if
there is a relationship between SES levels and the diets of the after-school students. The study
should also examine the SES of elementary students who are in an after-school program and
those who are not, to further explore the relationship. Additionally, a qualitative component
should be added to this study in which parents and children are interviewed in order to explore
their reasoning’s behind eating habits. This could serve in determining if they are food insecure
and if that is influencing them in making their dietary decisions.

An effort should be made to make future studies more representative of all elementary
school students. Recruiting a random sample of elementary school students to participate would

be advantageous. In addition, a future study with a larger sample size may lead to discovering
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more significance in the findings. Future studies could include more after-school programs in

Hillsborough County and other counties throughout the State of Florida.
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TABLES

Table 1 Number (N) of Participants per Gender at each Grade Level

Third Fourth Fifth n

Females 21 17 14 52
Males 14 13 12 39
Total N 35 30 26 91

Table 2 Number (N) of Participants per Grade Level at each Site

A B C D n

Third 10 10 8 7 35
Fourth 9 11 6 4 30
Fifth 8 4 10 4 26
Total N 27 25 24 15 91

Table 3 Number of Participants by Gender at each Site

A B C D n

Female 13 15 15 9 52
Male 14 10 9 6 39
N 27 25 24 15 91
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Table 4 Number (N) and Percentage of Participants per Overall HEI Categories

Needs
Good Improvement Poor Total
N 0 47 44 91
Percentage 0% 51.648% 48.352% 100%
Table S Frequencies of HEI Categories by Gender
Good Needs Poor
Improvement
Females 0 23 29
Males 0 24 15
Total N 0 47 44
Table 6 Frequencies of HEI Categories by Grade Level
Good Needs Poor
Improvement
Third graders 0 16 19
Fourth graders 0 20 10
Fifth graders 0 11 15
Total N 0 47 44
Table 7 Frequencies of HEI Categories by Site
Site Score: Good Score: Needs Score: Poor
Improvement
A 0 12 15
B 0 10 15
C 0 15 9
D 0 10 5
Total N 0 47 44
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Table 8 ANOVA based on Gender

Source df SS MS F p
Between 1 259.54013 259.54013 1.29 0.2591
groups
Within 89 17908.81930  201.22269
groups
Total 90 18168.35943

Notes: According to the p value from this test the differences between genders are not
significant enough to explore the potential trends of the HEI scores.

Table 9 ANOVA based on Grade Levels

Source df SS MS F p
Between 2 1041.79574 520.89787 2.68 0.0744
groups
Within 88 17126.56369  194.62004
groups
Total 90 18168.35943

Notes: According to the p value from this test the differences between grades are not
significant enough to explore the potential trends of the HEI scores.

Table 10 ANOVA for Sites

Source df SS MS F p
Between 3 486.22538 162.07513 0.80 0.4986
groups
Within 17682.13405  203.24292
groups 87
Total 90 18168.35943

Notes: According to the p value from this test the differences between sites are not significant
enough to explore the potential trends of the HEI scores.
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Table 11 Logistic Regression for Physical Activity

Parameters df Estimate Standard Wald p OR 95% Wald
Error Chi- Confidence
Square Limits
Intercept 1 0.2261 0.5207 0.1886  0.6641
PA 1 -0.1898 0.3100 0.3749  0.5403 0.8271 0.451 1.519

Notes: A large p-value (> 0.05) indicates weak evidence against the null hypothesis, which
states that there is no association between the physical activity and the HEI categories.

Table 12 Logistic Regression for Sedentary Levels

Parameters  df Estimate  Standard Wald p OR 95% Wald
Error Chi- Confidence
Square Limits
Intercept 1 -0.833 0.7656 1.1846 0.2764
Sed 1 0.3472 0.3329 1.0875 0.2970  1.4151 0.737 2.718

Notes: A large p-value (> 0.05) indicates weak evidence against the null hypothesis, which
states that there is no association between the sedentary levels and the HEI categories.
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IRB APPROVAL LETTER
l SF RESEARCH INTEGRITY AND COMPLIANCE
Institutional Review Boards, F'WA No. 0000166
12901 Bruce B. Downs Blvd., MDC035 & Tampa, FL 33612-479¢
UNIVERSITY OF (813)974.5638 & FAX(813)974.709]

SOUTH FLORIDA

December 23, 2015

Karen Serrano Arce
Community and Family Health
Tampa, FL 33647

RE: Expedited Approval for Initial Review
IRB#: Pro00023713
Title: An Assessment of Elementary School Children’s Diet and Physical Activity Levels

Study Approval Period: 12/23/2015 to 12/23/2016
Dear Ms. Serrano Arce:

On 12/23/2015, the Institutional Review Board (IRB) reviewed and APPROVED the above
application and all documents contained within, including those outlined below.

Approved Item(s):
Protocol Document(s):
Protocol_Verl 12.18.15

Consent/Assent Document(s)*:

Informed Consent.pdf
Child Assent (Verbal which is not stamped)

*Please use only the official IRB stamped informed consent/assent document(s) found under the
"Attachments" tab. Please note, these consent/assent document(s) are only valid during the
approval period indicated at the top of the form(s).

It was the determination of the IRB that your study qualified for expedited review which
includes activities that (1) present no more than minimal risk to human subjects, and (2) involve
only procedures listed in one or more of the categories outlined below. The IRB may review
research through the expedited review procedure authorized by 45CFR46.110 and 21 CFR
56.110. The research proposed in this study is categorized under the following expedited review
category:
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(7) Research on individual or group characteristics or behavior (including, but not limited to,
research on perception, cognition, motivation, identity, language, communication, cultural
beliefs or practices, and social behavior) or research employing survey, interview, oral history,
focus group, program evaluation, human factors evaluation, or quality assurance methodologies.

[This study involving child participants falls under the minimal risk category 45 CFR 46.404:
Research not involving greater than minimal risk..]

As the principal investigator of this study, it is your responsibility to conduct this study in
accordance with IRB policies and procedures and as approved by the IRB. Any changes to the
approved research must be submitted to the IRB for review and approval via an amendment.
Additionally, all unanticipated problems must be reported to the USF IRB within five (5)
calendar days.

We appreciate your dedication to the ethical conduct of human subject research at the University
of South Florida and your continued commitment to human research protections. If you have
any questions regarding this matter, please call 813-974-5638.

Sincerely,

DL 2D,

John Schinka, Ph.D., Chairperson
USF Institutional Review Board
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HILLSBOROUGH COUNTY PUBLIC SCHOOLS REVIEW COMMITTEE APPROVAL
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School Board — Superintendent of Schools
April Griffin, Chair - i Jeff Eakins
Cindy Stuart, Vice Chair %Q ¢ i
Chief of Staff
Doretha W. Edgecomb = Alberto Vazquez Matos, Ed.D.
Sally A. Harris Hlll b 1
Carol W. Kurdell sborough County Deputy Superintendent
Meli: Snivel . ~ . - Van A
St SUeYs PUBLIC SCHOOLS an Ayres
. o Lo . Chief of Schools
Fneedlinee in Sitncalion Larry Sykes, Ed.D.
December 10, 2015 Chief Information and Technology Officer
Anna Brown, Ph.D.
Director

Assessment and Accountability
Ms. Karen Serrano Arce Samuel R. Whitten
514 Valencia Park Drive

Seffner, FL. 33684
Dear Ms. Arce:

The Hillsborough County Public School district has agreed to participate in your research proposal, An
Assessment of Elementary School Children’s Diet and Physical Activity Levels. A copy of this letter must
be available to all participants to assure them your research has been approved by the district. Your
approval number is RR1516-39. You must refer to this number in all correspondence. Approval is given
for your research under the following conditions:

1) Participation by the schools is to be on a voluntary basis. That is, participation is NOT
MANDATORY and you must advise ALL PARTICIPANTS that they are not obligated to
participate in your study.

2) If the principal agrees the school will participate, it is up to you to find out what rules
the school has for allowing people on campus and you must abide by the school’s check-
in policy. You will NOT BE ALLOWED on any school campus without first following the
school’s rules for entering campus grounds.

3) Parent permission must be obtained for all students involved in your research. You
must indicate in your letter to the parent all the types of data you will be collecting (i.e.,
race, gender, FCAT scores, etc.). You must have this consent before you begin your
research of data.

4) You must coordinate your research with Debbie Zenk, Supervisor of HOST Program, or
her designee. Ms. Zenk can be reached at Debbie.zenk@sdhc.k12.fl.us or 813-744-8941
x306.

5) Confidentiality must be assured for all. That is, ALL DATA MUST BE AGGREGATED SUCH THAT
THE PARTICIPANTS CANNOT BE IDENTIFIED. Participants include the district, principals,
administrators, teachers, support personnel, students and parents.

6) All student data MUST be DESTROYED when the project has been completed.

7) Research approval does not constitute the use of the district’s equipment, software,
email, or district mail service. In addition, requests that result in extra work by the
district such as data analysis, programming or assisting with electronic surveys, may
have a cost borne by the researcher.

0. School A Center ¢ 901 East Kennedy Boulevard » Tampa, Florida 33602
School District Main Office: 813-272-4000 « P.0O. Box 3408 » Tampa, Florida 33602 » website: www.sdhc.k12.fl.us
A and A ility Office: 813-272-4341 ¢ Fax: 813-272-4340
e-mail: i k12.fl.us
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December 10, 2015
Page 2

8) This approval wiLL EXPIRE ON 5/18/2016. You will have to contact us at that time if you
feel your research approval should be extended.

9) A copy of your research findings must be sent to us for our files and must be submitted
to this department.

SERVE VOLUNTEER FORMS/FINGERPRINTING:

Your proposal indicates that you will come into contact with students. You must be
FINGERPRINTED as a VENDOR. You will NOT BE ALLOWED to do your research until
the process _has been completed. Your institution should be a vendor in the
vendorbid.net system. Request the instruction packet for fingerprinting as a vendor
from the Assessment, Accountability & Evaluation Office. YOU MUST present to the
principal THE FOLLOWING: THIS APPROVAL LETTER, AND YOUR YELLOW BADGE
INDICATING YOU HAVE BEEN FINGERPRINTED.

Good luck with your endeavor. If you have any questions, please advise.

Sincerely,

Theodore Dm

P
Manager of Evaluation
Assessment, Accountability and Evaluation

TD/mt

cc: Debbie Zenk, Supervisor, HOST Program
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APPENDIX C:

COPYRIGHT PERMISSION FROM DIL

Dear Karen

Thank you for your email and enquiry about A Day in the Life Questionnaire, once you have purchased a copy of the manual, you can use
the questions.

The questionnaire and manual costs £50 (UK Sterling). Please can you ask your institution to raise a Purchase Order for this amount,
addressed as follows:

University of Oxford, Primary Care Health Sciences,Radcliffe Observatory Quarter, Woodstock Road, Oxford OX2 6GG, United Kingdom
Then please scan the Purchase Order and email it to me, we will then send your institution an invoice for payment. When | receive your
purchase order | can then send you a copy of the manual and questionnaire. | can send you paper or electronic copies, or both, please

let me know your preference.

Kind regards, Caroline
Caroline Jordan
HERG Administrator

UNIVERSITY OF ;JﬁFllﬁAoiAYRTEEANTROEF ”Athena
: SWAN
USRS [EALTH SCIENCES | Siiver nvan

T: +44 (0)1865 289328 E: hergadmin@phc.ox.ac.uk

www.phc.ox.ac.uk | @OxPrimaryCare

Nuffield Department of Primary Care Health Sciences, University of Oxford
Gibson Building 1st Floor, Radcliffe Observatory Quarter, Woodstock Road, Oxford, OX2 6GG
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APPENDIX D:

PHYSICAL ACTIVITY QUESTIONNAIRE (ELEMENTARY SCHOOL)

2. In the last 7 days, during your physical education (PE) classes, how often were you very active
(playing hard, running, jumping, throwing)? (Check one only.)

Tdon’t O PE ...ovveeiveeeceeeeeeeeeceeeeeee e 0]
Hardly eVer .......cccveevieinieireercerce e o
Sometimes .... O]
QUItE OFEEN ..o 0]

AIWAYS <ot o
3. In the last 7 days, what did you do most of the time at recess? (Check one only.)

Sat down (talking, reading, doing schoolwork)...... O

Stood around or walked around .............c.ccoevvevenenen. Q

Ran or played a little bit

Ran around and played quite a bit .........c.cccceceeeenee. 0]

Ran and played hard most of the time ..................... 0]
4. In the last 7 days, what did you normally do at lunch (besides eating lunch)? (Check one
only.)

Sat down (talking, reading, doing schoolwork).......OQ

Stood around or walked around .............cccvevevennnen. Q

Ran or played a little bit ................ ...0O

Ran around and played quite a bit .........cccccceeenenee. o
Ran and played hard most of the time ..................... o

5. In the last 7 days, on how many days right after school, did you do sports, dance, or play
games in which you were very active? (Check one only.)

6. In the last 7 days, on how many evenings did you do sports, dance, or play games in which
you were very active? (Check one only.)
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APPENDIX E:

YOUTH RISK BEHAVIOR SURVEY (MIDDLE SCHOOL)

On an average school day, how many hours do you watch TV?

OEmUN®p

I do not watch TV on an average school day
Less than 1 hour per day

1 hour per day

2 hours per day

3 hours per day

4 hours per day

5 or more hours per day

On an average school day, how many hours do you play video or computer games or use
a computer for something that is not school work? (Count time spent on things such as
Xbox, PlayStation, an iPod, an iPad or other tablet, a smartphone, YouTube, Facebook or
other social networking tools, and the Internet.)

A.

OMEOOW

I do not play video or computer games or use a computer for something that is not
school work

Less than 1 hour per day

1 hour per day

2 hours per day

3 hours per day

4 hours per day

5 or more hours per day
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APPENDIX F:

DAY IN THE LIFE OF QUESTIONNAIRE

A DAY IN THE LIFE OF. ..

Name Age

Girl C] Bovy D Date

4 My Breakfast

0 Did you have something to eat and drink

for breakfast? (What did you have?)

. Draw your
drink breakfast here.
e \/ o Did you eat or drink anything on the way to school?
Did you watch (What did you have?)
television yesterday
morning?
YES NO

° How did you travel to school in the morning?

By Bus By Car




APPENDIX G:

ALL ABOUT YOU YESTERDAY QUESTIONNAIRE

< XOmm>
— o)

L

This book is all about

YOU
yesterday!

The questions in this book are about what you eat and the
physical activity that you do. It is NOT a test, but try and answer
honestly and as best as you can.

DO NOT write your name in this book. The answers you give will
be kept private. No one will know what you write. Answer the
questions based on what you really do.

Completing the book is your choice. If you are not comfortable
answering a question, just leave it blank.

Make sure to read every question. When you are finished, follow
the instructions of the person that gave you the book.
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1. Areyoua Boy ora Girl?

2. How old are you?
Years old

3. What grade are you in?

Grade
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Yesterday Morning...

1. Did you have something to eat and drink for breakfast?

ONo Iy
O Yes (What did you have)?

Food:

Drink:

o How much did you eat?

Some Half Almost all All

o How much did you drink?

T

Some Half Almost all All
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2. Did you watch television yesterday morning?

O No

O Yes (for how long?)
O Less than 1 hour
O 1 hour
O 2 hours
O 3 hours

QO 4 hours or more

3. Yesterday morning did you play video games?

O No

O Yes (for how long?)
O Less than 1 hour
O 1 hour
O 2 hours
O 3 hours

QO 4 hours or more
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4 Did you use your phone yesterday morning? (This includes time spent
talking or texting)?

O No

O Yes (for how long?)
O Less than 1 hour
O 1 hour
O 2 hours
O 3 hours

QO 4 hours or more

5. Yesterday morning did you play computer games or use a computer for
something that is not schoolwork?

O No

O Yes (for how long?)
O Less than 1 hour
O 1 hour
O 2 hours
O 3 hours

QO 4 hours or more
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6. Did you have anything to eat or drink on the way to school?

ONo
O Yes (What did you have)?

Food:

Drink:

o How much did you eat?

Some Half Almost all All

o How much did you drink?

R

Some Half Almost all All
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7. How did you travel to school in the morning?

o AEER
2- T SCHOOLBUS
.&. = 1 O—0O
Walking Bike Bus Car
8. Did you have recess or PE in the morning?
O No
O Yes

9. During recess or PE, did you have anything to eat or drink anything?

O No
O Yes (What did you have)?

Food:

Drink:

10.  If you had a morning recess or PE, what did you do at recess?

7, '\‘3
g
A&
Sit around Stand around Walk around Run around
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o Did that activity make your heart beat fast and made you breathe
harder?

TRINES))
U

Not at all A little Yes
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Yesterday afternoon...

11.  Did you have something to eat and drink for lunch?

O No
O Yes (What did you have)?

Food:

Drink:

o How much did you eat?

Some Half Almost all All

o How much did you drink?

v v @

Some Half Almost all All
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12.  Did you have recess or PE in the afternoon?

O No
O Yes

13.  If you had afternoon recess or PE, did you have anything to eat or
drink

ONo
O Yes (What did you have)?

Food:

Drink:

o How much did you eat?

Some Half Almost all All
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o How much did you drink?

Almost all All

14.  If you had afternoon recess or PE, what did you do at recess?

™

Sit around Stand around Walk around Run around

o Did that activity make your heart beat fast and made you breathe

harder?
Not at all A little
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Yesterday at HOST...

15. Did you have anything to eat or drink?

O No
O Yes (What did you have)?

Food:

Drink:

o How much did you eat?

Some Half Almost all All

o How much did you drink?

O e

Some Half Almost all All
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16.  Did you do any physical activity at HOST?

O No
O Yes (what did you do?)

Sit around Stand around Walk around Run around

o Did that activity make your heart beat fast and made you breathe

harder?
Vs
fff . ‘ \"*»r} ,/ \) ‘
| | |
{l"ug PN a”f f
L\ /4
Not at all A little Yes
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17.  Did you watch television at HOST?

O No

QO Yes (for how long?)
O Less than 1 hour
O 1 hour
O 2 hours
O 3 hours

QO 4 hours or more

18.  Did you play video games at HOST?

O No

O Yes (for how long?)
O Less than 1 hour
O 1 hour
O 2 hours
O 3 hours

QO 4 hours or more
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19. Did you play computer games or use a computer for something that is
not schoolwork at HOST?

O No

O Yes (for how long?)
O Less than 1 hour
O 1 hour
O 2 hours
O 3 hours

QO 4 hours or more
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When you left HOST...

20. How did you travel home?

Walking Bike

21.  Did you have something to eat and drink when traveling home (what

did you have)

ONo
O Yes (What did you have)?

Food:

Bus

Drink:

o How much did you eat?

Some Half
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o How much did you drink?

[~

Some Half Almost all All

22. Did you do any physical activity once you got home?

O No

Yes (What did you do when playing)?

Sit around Stand around Walk around Run around

o Did that activity make your heart beat fast and made you breathe

harder?
Not at all A little
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23. Did you watch television?

O No

O Yes (for how long?)
O Less than 1 hour
O 1 hour
O 2 hours
O 3 hours

QO 4 hours or more

24. Did you play video games?

O No
QO Yes (for how long?)

O Less than 1 hour
O 1 hour

O 2 hours

O 3 hours

QO 4 hours or more
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25. Did you play computer games or use a computer for something that is not
schoolwork?

O No

O Yes (for how long?)
O Less than 1 hour
O 1 hour
O 2 hours
O 3 hours

QO 4 hours or more

26. Did you use your phone yesterday? (This includes time spent talking or
texting)?

O No
O Yes (for how long?)

O Less than 1 hour
O 1 hour

O 2 hours

O 3 hours

QO 4 hours or more
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Last night...

27. Did you have something to eat and drink for dinner?

O No
O Yes (What did you have)?

Food:

Drink:

o How much did you eat?

Some Half Almost all All

o How much did you drink?

Some Half Almost all All
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28. Did you watch television last night?

O No

O Yes (for how long?)
O Less than 1 hour
O 1 hour
O 2 hours
O 3 hours

QO 4 hours or more

29. Did you play video games last night?

O No
O Yes (for how long?)

O Less than 1 hour
O 1 hour

O 2 hours

O 3 hours

QO 4 hours or more
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30. Did you play computer games or use a computer for something that is not
schoolwork last night?

O No

O Yes (for how long?)
O Less than 1 hour
O 1 hour
O 2 hours
O 3 hours

QO 4 hours or more

31.  Did you use your phone last night? (This includes time spent talking or
texting)?

O No
O Yes (for how long?)

O Less than 1 hour
O 1 hour

O 2 hours

O 3 hours

O 4 hours or more
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1. Did you have anything else to eat and drink yesterday?

O No
O Yes (What did you have)?

Food:

Drink:

o How much did you eat?

Some Half Almost all

o How much did you drink?

Some Half Almost all
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All

All



2, Was yesterday a normal day?

O No (Why?)

O Yes
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Last week...

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

O 0 days
O 1 day

O 2 days
O 3 days
O 4 days
O 5 days

2. What do you do at PE?

™N

Sit around Stand around Walk around Run around

o Did that activity make your heart beat fast and made you breathe

harder?
/A\ %/ N\
[ 00 ) O
Not at all A little Yes

Thank you!
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