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CHAPTER |

INTRODUCTION

Poor nutrition and physical activity behaviors are contributing to arased prevalence
of obesity in the United States. Between the years 1976 to 2008 the childhoodralesitgong
children age six to eleven increased from 6.5% to 19.6% (Ogden & Carroll, 2010js This
largely due to the poor dietary habits of children including inadequateroptisn of fruits and
vegetables, consuming insufficient amounts of low fat or fat free gediucts, consuming foods
higher in fat, especially saturated fat, and consuming inadequate amounts fifidridoods
along with a sedentary lifestyle (BRFSS, 2009; USDA, 2010; Molnar, 2008; (NP, 2007,
YRBSS, 2010). Schools are an ideal location for intervention because it fitoavgreat
number of children to be reached (Bailey, 2006). Almost all elementary sdiaa facilities
such as inside gymnasiums and outside playgrounds to teach and encouragé quitiysig
among children. Also, classrooms or cafeterias can easily be uttizedraing laboratories
where children can be exposed to and practice making healthful food choicesverdvecause
schools feel the need to meet academic student outcomes, nutrition educagbysécal
activity are often the first to be eliminated from school curriculbmrder to focus on primary
topics of math, reading, and writing (Pate et al., 2006). This is a greavilissto students as
literature suggests when students engage in activities requiring skdl®rarious portions of

the brain are being utilized, including portions associated with cognitiony(Rate



Hagerman, 2008). As such, schools are eliminating subjects that caa pasitive impact on
learning. A possible way to address this issue is the implenwntidtafter-school programs that
focus on nutrition education and physical activity, thus creating learningtapities in a school

setting without interfering with core school subjects.

Coordinated Approach to Childhood Health (CATCH) Kids Gtuén after-school
program that focuses on educating elementary school students on plotsitgland nutrition
(Nader et al, 2005). The curriculum is primarily designed for third throujhdgiide students.
Thirteen public elementary schools in Lawton, Oklahoma implemente@ARE€H Kids Club
after-school program in an effort to improve nutrition knowledge, attitntlent, self-efficacy,
behavioral capabilities and behaviors and physical activity lewad®@ students. These schools

served as the intervention sites for this particular study.

CATCH Kids Clubis based on Social Cognitive Theory (SCT) with the curriculum
aiming to increase knowledge, self-efficacy, and outcome expectantiesg students
participating in the program. The curriculum is comprised of thirty-two fanriessons
revolving around the story of Hearty Heart Adventure to Earth. Of these,were five lessons
focusing on fruit and vegetable consumption, four lessons on selecting low fat foodsssouns
on choosing low-fat or fat free dairy products, six lessons on selecting fgbds tiber, and
three lessons focusing on MyPyramid (Nadar .e2805). During eight of the nutrition lessons
children have the opportunity to prepare and taste different snacks that emet dleinse,
allowing children to be interactive with the food and exposing them to healtlopsghladar et
al., 2005). Two lessons are taught each week over a sixteen week period and pttpsiyal a
sessions are administered on the days without nutrition les€&BCH Kids Cluhutilizes
slightly competitive non-elimination activities to keep all studeamgaged throughout the

activity, andCATCH Kids Cluloffers 300 different physical activities to maintain student interes



(Nader et al 2005). The program was administered by teachers or volunteers whdsaptre

after-school programs.

Purpose

The purpose of this study is to evaluate the impact c€&KECH Kids Clulkafter-school
program being implemented in 13 elementary school sites in Lawton Public Sohailidents’
nutritional knowledge, self-efficacy, intent, attitude, behavioral céipabiand behaviors; four
measures of physical fithess including strength, flexibility, and caadeaar endurance; and

academic performance.

Specific Aims and Hypotheses

Specific Aim 1: Evaluate the impact GATCH Kids Clulafter-school programs on students’
nutritional knowledge, attitude, intent, self-efficacy, behavioral aéijadnd behaviors

compared to students not participating in after-school programs.

Nutrition Knowledge

H,: At pre-intervention there will be no difference in nutrition knowledge between
students participating IBATCH Kids Clukand students not participating in after-school

programs.

Ho.1: At pre-intervention there will be differences in the nutrition knowdeligtween
students participating IBATCH Kids Clukand students not participating in after-school

programs.

H,: At post-intervention students participating in @&TCH Kids Clukafter-school
program will have improved nutrition knowledge compared to students natipatitig

in after-school programs.



Ho.: At post-intervention there will be no difference in nutrition knowledge betwee
students participating IBATCH Kids Cluland students not participating in after-school

programs.

Hs: From pre to post-intervention students participating irdA@CH Kids Clukafter-

school program will have improved nutrition knowledge.

Ho.s: From pre to post-intervention there will be no difference in nutrition kedyd

among students participating@ATCH Kids Club

Nutrition Attitudes

H4: At pre-intervention there will be no difference in nutrition attitudes betwketents
participating inCATCH Kids Cluland students not participating in after-school

programs.

Ho.4: At pre-intervention there will be differences in the nutrition udis between
students participating IBATCH Kids Clukand students not participating in after-school

programs.

Hs: At post-intervention students participating in @&TCH Kids Clulkafter-school
program will have improved nutrition attitudes compared to students nimligeting in

after-school programs.

Hos: At post-intervention there will be no difference in nutrition attitudewoen
students participating IBATCH Kids Clutand students not participating in after-school

programs.

He: From pre to post-intervention students participating irCA€ CH Kids Clulafter-

school program will have improved nutrition attitudes.



Ho.s: From pre to post-intervention there will be no difference in nutritictudés

among students participating@ATCH Kids Clukafter-school program.

Nutrition Intent

H7: At pre-intervention there will be no difference in intent to choose heafthdds
between students participating@ATCH Kids Clukand students not participating in

after-school programs.

Ho.7 At pre-intervention there will be differences in the intent to chdezalthful foods
between students participating@ATCH Kids Clukand students not participating in

after-school programs.

Hg: At post-intervention students participating in @&TCH Kids Clulkafter-school
program will have improved intent to choose healthful foods compared to tstundé¢n

participating in after-school programs.

Hos At post-intervention there will be no difference in intent to choose healtuids
between students participating@ATCH Kids Cluland students not participating in

after-school programs.

Ho: From pre to post-intervention students participating irdA@ CH Kids Clukafter-

school program will have improved intent to choose healthful foods.

Hoo: From pre to post-intervention there will be no difference in intent to choose

healthful foods among students participatin@&T CH Kids Club



Nutrition Self-Efficacy

Hio: At pre-intervention there will be no difference in nutrition self-gifiz between
students participating IBATCH Kids Clukand students not participating in after-school

programs.

Ho.1o At pre-intervention there will be differences in the nutrition eéfitzacy between
students participating IBATCH Kids Clukand students not participating in after-school

programs.

Hii: At post-intervention students participating in @&TCH Kids Clulafter-school
program will have improved nutrition self-efficacy compared to studentgarotipating

in after-school programs.

Ho.11: At post-intervention there will be no difference in nutrition selfeaffy between
students participating IBATCH Kids Clukand students not participating in after-school

programs.

Hi,: From pre to post-intervention students participating irdlA@ CH Kids Clulafter-

school program will have improved nutrition self-efficacy.

Ho.122 From pre to post-intervention there will be no difference in nutritiorestitfacy

among students participating@ATCH Kids Club

Nutrition Behavioral Capability

His: At pre-intervention there will be no difference in nutrition behaviorpabdity
between students participating@ATCH Kids Clukand students not participating in

after-school programs.



Ho.1z At pre-intervention there will be differences in the nutrition behaVicapability
between students participating@ATCH Kids Cluland students not participating in

after-school programs.

Hi4 At post-intervention students participating in @&TCH Kids Clulafter-school
program will have improved nutrition behavioral capability compared to stident

participating in after-school programs.

Ho.14 At post-intervention there will be no difference in nutrition behavicaghbility
between students participating@ATCH Kids Clukand students not participating in

after-school programs.

H,s: From pre to post-intervention students participating iftA& CH Kids Clulafter-

school program will have improved nutrition behavioral capability.

Ho.1s From pre to post-intervention there will be no difference in nutrition bereavi

capability among students participatingdATCH Kids Clulafter-school program.

Nutrition Behaviors

Hie At pre-intervention there will be no difference in nutrition behaviors &etw
students participating IBATCH Kids Clukand students not participating in after-school

programs.

Ho.1e At pre-intervention there will be differences in the nutrition behawetween
students participating IBATCH Kids Clukand students not participating in after-school

programs.



H.7 At post-intervention students participating in @&TCH Kids Clulafter-school
program will have improved nutrition behaviors compared to students nafigetrtig in

after-school programs.

Ho.17 At post intervention there will be no difference in nutrition behavionsden
students participating IBATCH Kids Clukand students not participating in after-school

programs.

H.ig From pre to post-intervention students participatingATCH Kids Clulafter-

school program will have improved nutrition behaviors.

Ho.1.e From pre to post-intervention there will be no difference in nutrition betsgvi

among students participating@ATCH Kids Clulafter-school program.

Specific Aim 2: Evaluate the impact GATCH Kids Clulafter-school programs on the students’
overall level of physical fithess as measured by tests for trumgstreupper-body strength,
flexibility, and cardiovascular endurance compared to students noigesrtig in after-school

programs

Physical Fitness: Trunk Strength

Hig: At pre-intervention there will be no difference in trunk strength eetwstudents
participating inCATCH Kids Clutand students not participating in after-school

programs.

Ho.1g At pre-intervention there will be differences in trunk strength eetwstudents

participating inCATCH Kids Clukand those not participating in after-school programs.



H,o: At post-intervention students participating in @&TCH Kids Clulafter-school
program will have improved trunk strength compared to students not patigipat

after-school programs.

Hoo At post-intervention there will be no difference in trunk strength amimigsts
participating inCATCH Kids Cluland students not participating in after-school

programs.

H,;: From pre to post-intervention students participatingATCH Kids Clutwill have

improved trunk strength.

Ho21: From pre to post-intervention there will be no difference in trunk streamgémg

students participating IGATCH Kids Club

Physical Fitness: Upper-body Strength

H,o: At pre-intervention there will be no difference in upper-body strengtielest
students participating IBATCH Kids Cluband students not participating in after-school

programs.

Ho.22: At pre-intervention there will be differences in upper-body strengthdam
students participating IBATCH Kids Clukand those not participating in after-school

programs.

H.3 At post-intervention students participating in @&TCH Kids Clulafter-school
program will have improved upper-body strength compared to students not panticipa

in after-school programs.



Ho.o3 At post-intervention there will be no difference in upper-body strength among
students participating IBATCH Kids Cluland students not participating in after-school

programs.

H,4 From pre to post-intervention students participatingATCH Kids Clutbetween

will have improved upper-body strength.

Ho24 From pre to post-intervention there will be no difference in upper-bodystre

among students participating@ATCH Kids Club

Physical Fitness: Flexibility

H,s: At pre-intervention there will be no difference in flexibility Wwetn students
participating inCATCH Kids Clutand students not participating in after-school

programs.

Hoos At pre-intervention there will be differences in flexibility ween students

participating inCATCH Kids Clukand those not participating in after-school programs.

H.e At post-intervention students participating in @&TCH Kids Clulafter-school
program will have improved flexibility compared to students not particigati after-

school programs.

Ho.e At post-intervention there will be no difference in flexibility amatgdents
participating inCATCH Kids Cluland students not participating in after-school

programs.

H,7: From pre to post-intervention students participatingATCH Kids Clubwill have

improved flexibility.
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Ho.o7 From pre to post-intervention there will be no difference in flexjélinong

students participating IGATCH Kids Club

Physical Fitness: Cardio Endurance

H.g: At pre-intervention there will be no difference in cardio enduraneeceet students
participating inCATCH Kids Clukand students not participating in after-school

programs.

Ho.g At pre-intervention there will be differences in cardio endurantedes students

participating iInCATCH Kids Cluland those not participating in after-school programs.

H,g: At post-intervention students participating in @&TCH Kids Clulafter-school
program will have improved cardio endurance compared to students noppértgin

after-school programs.

Ho.og At post-intervention there will be no difference in cardio endurance among
students participating IBATCH Kids Clukand students not participating in after-school

programs.

Hso: From pre to post-intervention students participatingATCH Kids Clulihere will

have improved cardio endurance among students.

Hos¢ From pre to post-intervention there will be no difference in cardio enduranc

among students participating@ATCH Kids Club

Specific Aim 3: Evaluate the academic scores of students paigpaCATCH Kids Club

after-school program in comparison to students not participating insafter! programs.

11



Hs;: Students participating I@BATCH Kids Clulafter-school program will have higher
reading and math standardized test scores compared to students npapagin

CATCH Kids Club

Hosi: There will be no difference in standardized test scores betweentstuden
participating inCATCH Kids Clulafter-school programs and students not participating in

CATC Kids Club.

Definitions

Behavioral Factor Risk Surveillance Survey (BFRSS) — Thesamgegoing telephone health
survey system tracking risk behaviors among United States cititk@8FRSS has

been conducted yearly since 1984 (CDC, BFRSS, 2011).

Body Mass Index (BMI) — A measurement number reflecting the ratio of heidhweight, it is
an indirect measure of body fat. For children and adolescents, ag@sriimeteen years,

BMI is plotted on a BMI-for-age growth chart to obtain percentile ran{@iaC, 2011).

Community Nutrition Education Program (CNEP) — A program offering cdassibased lessons
to third and fourth grade students on selecting healthy foods and food safétgpract

associated with the Oklahoma Cooperative Extension (CNEP, 2010).

Coordinated Approach to Childhood Health (CATCH) Kids Glubin after-school program
based on the Social Cognitive Theory targeting third, fourth, and fiftle gtaidents

offering nutrition lessons and physical activity sessions (Netdalr, 2005).

Fitnessgram — A “comprehensive fitness assessment battery for.yiogtudes a variety of
health-related physical fitness tests designed to assess cacdiavditness, muscular
strength, muscular endurance, flexibility” developed by the Cooperutestieredith &

Welk, 2007, pg. 3).
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Healthy Fitness Zone — A set of “values reflect the range of sfyese and sex) that would
provide health benefits if the same level of fithess were aiagd into adulthood” based

on fithessgram assessments (Meredith & Welk, 2007, pg. 60).

Obesity — A term used to describe children and adolescents agasrtimeteen years having a
BMI equal to or greater than the"®percentile compared to children of the same age and

gender (CDC, 2011).

Overweight — A term used to describe children and adolescents agesriweteen years
having a BMI equal to or greater than th& 8&rcentile but less than the™8ercentile

compared to children of the same age and gender (CDC, 2011).

Social Cognitive Theory (SCT) — Albert Bandura’s theory of learningtkterizes human
functioning is a result of triadic reciprocity between theratton of behavioral,

cognitive factors, and environmental events (Bandura, 1986).

USDA MyPyramid — An interactive tool developed by the USDA to help iddads understand
the adequate amount calories and nutrients and exercise as is recommeadets f

specific age, gender, and BMI (USDA MyPyramid, 2011).

Youth Risk Behavior Surveillance Survey (YRBSS) — A surveillansgesy that monitors
priority health-risk behaviors amon{j &nd 13' grade youth. The YRBSS is based on
national school-based data collected by the Centers for Diseasel @odt Prevention
(CDC) along with state, territorial, tribal, and district survegiected by local education

and health agencies and tribal governments (CDC, YRBSS, 2011).
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CHAPTER Il

LITERATURE REVIEW

An urgent health concern of our nation is the increasing prevalence of potomand
sedentary lifestyles, both of which contribute to the increased incidéiotesity in both adult
and youth populations. Obesity is defined as having a Body Mass Index (BMI) gineat80 in
adults and for youth, obesity is defined as a BMI equal to or greater thari"ther88ntile
compared to children of the same age and gender (Centers for Diseasé &whRrevention
[CDC], BMI for Children and Teens, 2011). BMl is an indirect measure of bodydatln the
ratio of weight to height. It is calculated by dividing weight in kilogsaog height in meters
squared (CDC, 2011). Between the years 1976 to 2008, the childhood obesity rate among
children age six to eleven years increased from 6.5% to 19.6% (Ogden & Carroll, 2010). |
addition to 19.6% of youth being classified as obese, 17.1% of children agesisigteen were
classified as overweight (Surgeon General, 2010). Overweight is dlefneaving a BMI of
25.0-29.9 for adults (CDC, 2011). For youth, overweight is defined as having a BMI equal to
greater than the 8%ercentile but less than the™98ercentile compared to children of the same
age and gender (CDC, 2011). This is alarming in that analyses of epidegcaioitaga indicates
overweight adolescents are 70% more likely to be overweight or obadelts(Surgeon

General, 2010), which is reflected in the fact that in 2009 almost 1 in 3i¢ememvere either

14



overweight or obese (BRFSS, 2009). The concern is that obese individuaks dgraater
likelihood of developing health problems including coronary heart disease tlipbetes,
various cancers, hypertension, dyslipidemia, stroke, and respiratory psahlemas sleep apnea
(CDC, Health Consequences, 2011). Oklahoma is not an exception to the cumceof tre
increasing obesity. According to national survey data, approximately 6a#ulbfOklahomans
are overweight or obese (BRFSS, 2009) and the Youth Risk Behavior Supeeflarvey
(YRBSS) indicates approximately 31% of Oklahoma'’s high school studergsclassified as

overweight or obese (YRBSS OK, 2009).

Along with serious health consequences obesity is associated with ow@jongc
consequences. Between the years 1998 and 2000 it is estimated thatyMiediabre and
Medicaid spent 75 billion dollars on medical expenses attributed to of€Biy, Economic
Consequences, 2011). In Oklahoma alone 854 million dollars were spent on medicalsexpense

attributed to obesity (CDC, Economic Consequences, 2011).

While the role of genetics must be acknowledged, a primary cause @y abes
imbalance between energy consumed through diet and energy expended in the fosicaf phy
activity. There are multiple factors that contribute to the inmzalancluding limited
consumption of low-calorie, nutrient-dense foods; over consumption of calo$e;dew-
nutrient foods; large portion sizes; and sedentary lifestyles. Fopéxa®®% of Oklahomans
participating the Behavioral Risk Factor Surveillance Survey @RFeported consuming fewer
than five recommended servings of fruits and vegetables in the weetophersurvey (BRFSS,
2009), ranking 50in the nation. Further, 53% of Oklahomans reported not meeting the
minimum physical activity recommendations, ranking as tiedast active state nationwide
(YRBSS OK, 2009). Oklahoma children fall short of the 60 minutes of daily egeasi
recommended by the U.S. Department of Health and Human Services (USDHHEHYJYR

2010). The health behaviors of adult Oklahomans are reflected in the youth ofetandtavill
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be discussed further in the following section. As such, to reverse the ptibratetas of the
state there is need for immediate efforts to be made in order to atfdressrent trends in poor
diet and sedentary lifestyle. These factors can be modified throughiedaktand behavior
change programs based on Bandura’'s Social Cognitive Theory (Kelder et al.a80@4e the

focus of this literature review.

Nutrition

Dietary Recommendations, Benefits, and Trends

The 2010 Dietary Guidelines developed by the USDHHS recommends increasing
consumption of fruits and vegetables, whole grain products, and low-ttfoeé milk and milk
products as a part of a balanced diet (USDHHS, 2010). Adequate consumptie ¢bdiaks
has many health benefits including decreased risk of developing corotesyydisease, type 2

diabetes, hypertension, osteoporosis, and cancers (Harvard School of Pultic2044l).

Fruits and Vegetables

Fruits and vegetables are excellent sources of fiber, antioxidaatajns, and minerals
which are protective agents against various diseases. Antioxatartkemical agents that
inhibit or prevent oxidation (Venes, 2001). Antioxidants have an active roteverging cancer
and other diseases in that they hunt for and bind to free radicals throughioodyhéhus
protecting cells from oxidative damage (Gropper, Smith, & Groff, 2005). A varidtyitf and
vegetables offer a bountiful assortment of vitamins and mineralbet@maintain healthy skin,
eyes, teeth, gums, and blood pressure (CDC, Fruits and Veggies Matter Mdje, Red fruits
and vegetables are rich in vitamin C which protects against cancer andilmoaststy (Joseph,
Nadeau, & Underwood, 2007). Fruits and vegetables that are orange are a greatfsgtamin
A which helps maintain healthy eyes and skin (Joseph et al., 2007). The green droip of
and vegetables contain the phytochemical leutin which maintains djfe (Jeaeph et al., 2007).
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Also, greens contain folate which helps prevent heart disease, arsiyrotasich is
instrumental in maintaining healthy blood pressure (Joseph et al., 2007). ,Relbyrple

group is a source of the anthocyanin antioxidants which maintain healthy skitgaimarain
health, aid in lowering LDL cholesterol and maintain artery elagtjdiseph et al., 2007). As
demonstrated, nutrient contribution of fruits and vegetables varies gaedtlyelps to explain the

recommendations to eat a variety of fruits and vegetables on a dadly basi

Currently the 2010 Dietary Guidelines recommend children between thefaajght
through twelve years consume between three and five cups of fruits atdbleg a day based
on gender, age, and activity level (USDHHS, 2010). However, as previously, dktahoma
ranks 5¢' in the nation in fruit in vegetable consumption with 85% of individuatiqgigating in
the BRFSS consuming less than the recommended five serving of fidivegetables a day
(BRFSS, 2009). Therefore, there is great need to identify effectategitrs to encourage

Oklahomans to consume the recommended amount of fruits and vegetables each day.
Low-Fat and Fat Free Diary

Milk and milk products have many properties that promote health and development of
school-age children. First, they are rich in calcium and vitamin D whicbsaential nutrients
needed to build and maintain healthy bones. The American Academy of Pediadi)s (A
strongly emphasizes the importance of low-fat and fat-free dairy ildreh as aids in building
strong bones and reducing the risk of fracture (Greer & Krebs, 2006). Calawiias
component to mineralization and bone formation. Osteoblasts are thesptdasible for
mineralization of the bone in that they “secrete substances onto the biawwe,swhich enhance
the precipitation or deposition of calcium and other minerals” onto the bone (Geabe 2005,

pg. 436). A major dietary source of calcium is milk and milk products anddstegsiuring
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peak growth years for development of bone mass. Maximum calcium agdsetgmched at an

average age of 12.5 years for girls and 14.0 years for boys (Greer & Krebs, 2006).

Along with promoting and maintaining bone health, low-fat and fat freg geoducts
also protect against hypertension and aid in weight management (RaingiCDigest, 2007).
Two minerals, potassium and calcium, found in milk directly affect bloogpresand therefore
heart health. Potassium is associated with increased urinary excfedaghiuom and decreased
urinary excretion of calcium and magnesium, and “potassium may inducearasowoloth
muscle relaxation and thus reduce peripheral resistance” resualtihgpd pressure regulation
(Gropper et al., 2005). Calcium also demonstrates vaso-relaxing propediegath muscle.
Calcium reacts with parathyroid hormone (PTH), suppressing PTH inducadhcal
concentration and in turn vascular tone, helping to regulate blood pressoppdGet al, 2005).
There are two potential mechanisms through which calcium may aid in weighigement.
First, calcium suppresses calcitropic hormones 1,25-dihydroxyvitamin D3 and PTH aaini
inhibit lypolysis resulting in increased adiposity (Parikh & Yanovski, 2003)or&k@alcium
may inhibit the body’s ability to absorb triacyglycerol within the gastestinal track resulting in

greater excretion of saturated fat (Parikh & Yanovski, 2003).

Three servings of low-fat or fat free milk and milk products is recentad by 2010
Dietary Guidelines for children ages nine through twelve (USDHHS, 2010@ginj serving is
classified as one cup of milk or yogurt, one and a half ounces of naturad cbewgo ounces of
processed cheese (Dairy Research Institute, 2011). As with fruits astdbleg, most children
are not consuming the recommended amounts of low-fat and fat-free milk andodilicts:
According to the Dairy Research Institute, children ages two to eighg gensume on average
1.2 servings of white milk, 0.3 servings of flavored milk, 0.1 servings of yogurt, Oibgefv
cheese, and 0.5 milk or cheese in food mixtures, a total of 2.3 servings per idgyReé3aarch

Institute, 2011). Children ages nine to eighteen years consume 0.9 serving® ohiiio.2
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servings of flavored milk, 0.3 servings of cheeses, 0.03 servings of yogurt, and/h§ssef
milk and cheese in food mixtures, a total of 2.2 servings a day (Dairy Besestitute, 2011).
Based on this information children ages two to three years arengnéeti 2010 Dietary
Guidelines recommendations of two serving of milk each day (Dairy Réseastitute, 2011);
however, older children are falling short of the recommendations. Childreadrefour and
eight years of age are slightly short of the recommended 2.5 servingsyad daly while
children ages nine to eighteen are falling almost one serving short oflibd®R9ary Guideline

recommendation of 3 servings a day (Dairy Research Institute, 2011).

Whole Grain Products

Whole grain products, especially those high in fiber, should be included iaredd
diet. Fiber has many vital roles in health maintenance. Fiber ispvetagainst cardiovascular
disease, diabetes, and certain cancers, aids in weight maintenancepaidsain maintaining
the integrity of the gastrointestinal tract (ADA, 2008). Therewoetypes of fiber, soluble and
insoluble. Soluble fiber is instrumental in the preventing cardmyar disease. It binds to bile
inhibiting enterohepatic recirculation, causing the liver to produce morédirecholesterol, and
thus decreasing circulating cholesterol (Panel on the Definitiones&yi Fiber, 2005).
Decreased cholesterol results in decreased risk of developingsatbensis which can contribute
to other cardiovascular complications such as heart attack and strokeusyisoluble fiber
expands and delays gastric emptying, and in turn glucose absorption is desykithgrin
protective effect against diabetes (Panel on Definition of Dietdagr F2005). The same
property of delayed gastric emptying contributes to weight maintenarickeaps individuals
feeling satiated for prolonged periods of time (Panel of Dietary Fiber, 20@)luble fiber has
two main functions, increasing stool bulk and increasing laxation. It is hypbehiat these
properties protect against colon cancer through diluting carcinogenar@nogens, and tumor

promoters in bulky stools and rapid transit (Panel on the Definition cafyi€iber, 2005). Both
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types of fiber, soluble and insoluble, aid in maintaining the integritigeofjastrointestinal tract.
The functions of insoluble fiber keep the colon motile, preventing dissash as diverticulitis
(Panel on the Definition of Dietary Fiber, 2005). Delayed gastric emptgsglting from

soluble fiber, reduces the risk of duodenal ulcers (Panel on the tidefiof Dietary Fiber, 2005).

The 2010 Dietary Guidelines recommend children ages eight to twelvecgearsne
three ounces of whole grains (USDHHS, 2010). Adequate intake of dié@rydr children two
to eleven years of age is between twenty-five and thirty-one granmseopir day (ADA, 2008).
According to a report by the American Dietetic Association, only 13% tfreini ages two to
eleven are consuming at least two servings of whole grains per day, méaningjority of
children are not consuming the recommended three ounces of whole grains pdpAa2q08).
Given that most all individuals do not meet dietary recommendations ftsr &nd vegetables,
low-fat and fat free milk and milk products, and whole grains measuresmbedaken to

encourage individuals to increase consumption of all three as a pavatdEnced diet.

Etiology of Poor Nutrition

Marketing of food to children, food selection, portion sizes, and food avayatil
contribute to the poor nutrition of today’s youth. Children are the majattafgpumerous food
and restaurant advertisements with mascots representing resaceagals, chips, and
beverages. Along with mascots, marketers are targeting children thiginghpgizes away with
their product or through Internet giveaways. The primary avenue through mbiketers target
children is television advertisements. In a study conducted by Batada anch\WW20€x)
researchers examined the frequency of food and restaurant advertisduratg Saturday
morning cartoon programming, and then assessed the nutritional contentoaidbadvertised.
Half of the advertisements shown during the Saturday morning cartoon blazkonvérod, and

91% of the advertisements were for foods high in fat, sugar, or sodium (B20&d% From an
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early age children are subjected to messages that influencedtleatnunhealthful foods.
Children want their parents to buy the foods they see advertised asitegldecause the
marketers make them seem appealing. However, most children are uahtharéact that these
foods are unhealthy, and they want their parents to purchase foods based off ¢hdémag

marketers have portrayed to them.

Along with children being the target of food advertisements during Saturalayng
cartoons, children are also bombarded with corporate advertisereadt®al (Molnar, Garcia,
Boninger, & Merrill, 2008). Molnar et al. (2008) surveyed 391 school administiaorg phone
interviews about marketing programs within schools and found that 59.4% afrpschools
participate in some kind of advertising or incentive program. As mentioegtbpsly, children
do not fully understand how the foods marketed toward them are not as healthy asootheirf
order to counteract this current trend of excessive advertising to stusiembols should actively

educate students on nutrition and help them understand how to select heaitisul fo

Given the number of food advertisements targeted to children promoting fgbds hi
fat, sugar, or sodium there is a great challenge in teaching students select healthful foods
and making healthful foods appealing to children. This is evidenced in a study teahilyic
Martin et al. (2010) who evaluated school lunches to see if they migistitate of Medicine’s
(IOM) recommendations and the School Meals Initiative standards. Thes m@stile study
showed that 74% of children exceeded the upper limit of total energy neiad@mended by the
IOM, and over 70% of children exceeded the upper limit for percent of energggtnamin
saturated fat recommended by the IOM (Martin et al., 2010). Targetidgechduring
elementary school ages is imperative because their knowledge willgiagstizeir future habits.
Fox, Gordon, Nogales, and Wilson (2009) analyzed foods purchased and consumed by students,
and found that 40% of students consume one or more competitive foods. Competitivedoods a

those that are available to purchase, but are not included with the sgildmirsable lunch such
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as soft drinks, chips, and ice cream. Consumption was lowest among elemshaahgstsidents
(29%) compared to middle school students (44%), and high school studentsK6%%) &l.,
2009). Students consuming competitive foods consumed 150 more calories from foadseahat
high-energy, low-nutrient (Fox et al., 2009). Both of these studies indiedtehildren were
prone to select foods that were higher in unnecessary fat and caloriesckang in important
vitamins and minerals essential for growth and development. In order tercthistrend,
providing more nutrition education in school could help children understand the imgoofanc

selecting healthful foods, and help them develop healthful eating habits.

Another source of excessive calories is large portion sizes. It yeees portion sizes
have increased, and children are as susceptible to these increasiag sides. In a study
conducted by the Children’s Research Nutrition Center (CNRC), obsxarobserved
consumption patterns of five and six year old children when presented waitiegbrtion entrée,
an energy dense entrée, and a large portion of an energy-dense entese ZBF). Results
indicated that children ate one-third more entrée calories when glgegegportion or energy-
dense entrée (Flores, 2007). However, when children were presented \atigehgortion of an
energy-dense entrée the children consumed 75% more entrée c&lores, 2007). This is
concerning in that as restaurants have increased their adult portionsaveegiso increased their
child-size portions. In fact, “fast food chains are now targeting chilslyerv-12 with supersized
versions of their popular kids meal” (North Carolina Department of Rleall Human Services
[NCDHHS], 2007). For example, McDonalds offers a mighty kids meal, whzlsupersized
happy meal. The supersizing was achieved by changing the hamburger to a doubledramburg
thus increasing the meal by 100 to 180 calories (NDHHS, 2007). As Fisher, Iciu, &id
Rolls (2007) discovered, children’s energy consumption increases by 33%nwelaé size is
doubled. Studies examining the overconsumption of energy-dense side dishes anobsisack f

have had similar findings as those looking at entrées. Colapirtgefatd, Taper, and Veugelers
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(2007) found that children tend to select larger portions of low nutriens faach as French fries
and potato chips and smaller portions of vegetables. Also, children tifedtdfabd frequently
or watch television while eating commonly eat larger portions of lowemitfoods (Colpainto et

al., 2007).

While incremental increases in calorie consumption may seem iiicagij they
contribute to the disruption of a child’s energy balance when consumed on & bagiga Eating
away from home was once considered an indulgence (North Carolina Coopextdive dh
[NCCE], 2008). However, as women have become more active in the work foremobuae
households have become more common. At the same time, restaurant food hasymeome
reasonably priced, resulting in families eating out more often (NCCE, 20hbut Aalf of the
meals families eat outside the home are fast food meals (NCCE, 2008ildéancare
subjected to more fast food meals and low-nutrient foods their consumptiogrgy émcreases.
These statistics only worsen as children get older in that less thaofZ#schoolers consume
meals away from home compared to 30% of adolescents (NCCE, 2008). It seeaigHagias
more children are exposed to fast food meals and larger portiontkigdsgecomes normal, and
calorie consumption exceeds needs. As such, there is need to help childrep sldllslin
recognizing appropriate portion sizes in order to build efficacy for mgkcessive calorie

consumption.

Another factor that influences children’s food selection is vadability of food.
Children are dependent on adults to provide food for them, and therefore, thesyalhe
restricted in their ability to select food. However, schools @ffeariety of options with school
lunches, a la carte items, and vending machine items (Fox et al., 2007). Ameeptieviously,
children tend to select foods that are higher in fat and energy when givenitime dptaddition
to parents and school, socioeconomic level impacts the availabilipds$ to children. Lower

socioeconomic areas, typically urban areas, have more fast food netstaune convenience
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stores and lack grocery stores (Galvez et al., 2009). Galvez et al. {@00&)xn association
between convenience stores within the same block as residence and the Bitilpest
children. Foods offered at convenience stores are typically highly pedcedth low nutrient
value. Children of lower socioeconomic status generally consume greater susfdianiand
sodium in comparison to children of higher socioeconomic status (Kegazzzg Thomas, &
Fernandez, 2009). However, children of lower and higher socioeconomic staansemed
equivalent caloric loads, and both were susceptible to consuming mores#han
recommended (Keita et al., 2009). While children of lower socioeconomis shaty be at
greater risk of developing poor health outcomes and diseases, due to theirtipeot foods,
children of all socioeconomic statuses are at risk of overweight and othesity the overall
overconsumption of excessive calories (Keita et al., 2009). Obesityrisasstsk for all

children and should be addressed within schools and within communities.

Physical Activity

Recommendations, Benefits, and Trends

Along with poor nutrition, an overall decrease in physical activityrdmrtes to an
energy imbalance and an increased prevalence of poor health among cfiiltzeDenters for
Disease Control and Prevention (CDC) currently recommends chidigage in 60 minutes of
physical activity each day, and the AAP recommends limiting totaésdiae to two hours each
day (CDC, Physical Activity 2011; AAP, 2001). Physical and psychological kecah be
gained from regular physical activity. Physical benefits include thela@went and
maintenance of healthy bones and muscles, reduced risk of chronic diseasg dsalobtas, and
maintenance of healthful weight (CDC, Physical Activity, 2011). Psychablgenefits consist
of protection against stress, protection against depression, decreased dmgnugadolescents,

and development of social skills (Bailey, 2006 & Tassitano et al., 2010).
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Despite these benefits the YRBSS indicates only 18.4% of childretiagel 8 years
engage in the recommended amounts of physical activity and 23.1% of children didrorstee
any day of the week (YRBSS, 2010). As such the majority of children are enjgjagimge
physical activity each week, but not enough for meaningful health benefiesefdre, there is a

great need to get children more active and moving.

Determinants of Decreased Physical Activity

Engaging in physical activity is as vital in school as it is at home. eMenyin recent
years physical activity both at school and at home has shown a decreasihgTthere are
numerous factors contributing to the decline in children’s physical icitivluding the
increasing trend of technology with television, video games, and computer gaesests Bf the
National Survey of Children’s Health (NSCH) indicate that childreh gieater amounts of
daily screen time, watching television, playing video games, or computgritad lower levels
of physical activity (Sisson, Broyles, Baker, Katzmarzyk, 2010). Thstwe for both boys and
girls (Sisson et al., 2010). According to the 2003, 2005, and 2007 National Health andrNutrit
Examination Survey (NHANES) data, boys reported longer lengths of sareethan girls
(Sisson et al., 2009). Approximately 37% of boys ages six to eleven spend two ¢ronns e
front of the screen versus 34% of girls ages six to eleven (Sisson2€08). While boys tend to
have greater amounts of screen time both boys and girls categorized as sedsmlibeir BMI
age-for-gender percentile were more likely to exceed two hours of doreem comparison to
children that had overweight or normal BMlIs (Sisson et al., 2009). As previoastjomed this

exceeds the amount recommended by the AAP (Committee of Public Education, 2001).

Other researchers have found a relationship between social demogtephitteristics
and physical activity. These factors include socio-economic lewel arad parental involvement.

Sisson’s analysis of the NHANES data revealed that Africanfisare children are more likely
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to have a screen time of greater than two hours versus European-#maerdt Mexican-
American children (Sisson et al., 2009). In addition, children with a low&-sconomic status
were more likely to exceed two hours of screen time in comparison toechildglth a higher
socio-economic status (Sisson et al., 2009). Results from the NSCH alsoartiiddren in
lower socio-economic neighborhoods are 66% more likely to be physically mactiv
comparison to children in higher socio-economic neighborhoods (Singh, 2008). Alssuhe r
indicated children living in unsafe neighborhoods had a 12% lower odds of regulaaphysic
activity in contrast to children residing in safe neighborhoods (Singh, 2008nhgiudinal study
conducted by Bauer, Nelson, Boutelle, and Neumark-Sztainer (2008) in whichcathidewere
surveyed in middle school or high school, and then five years later, demah#tedtparental
encouragement was influential in the physical activity of cbiidespecially if it was from the

same-sex parent.

As physical activity has decreased in the home environment, opportunitésailt Isave
decreased as well. Children are at school approximately forty hourkatherefore, school is a
valuable setting in which to encourage physical activity. School is anedeabnment to
implement physical activity because more children are given swtzc@hysical education, there
are few external pressures on the activities, and socializationtopities are integrated into the
activities (Bailey, 2006). Also, programs implemented in the schoolgette more effective
and efficient (Tassitano et al., 2010). However, while creating more oppi@sufor physical
education within schools is ideal, the pressure to succeed academicatgndardized tests is
interfering with physical education (Pate et al., 2006). In fact, direcerplementation of the No
Child Left Behind Act in 2002, physical education has decreased by an avefagg wfinutes
per week within schools (McMurrer, 2008). Also, schools reported decreasegsrby an
average of fifty minutes per week (McMurrer, 2008). Students are beginigetd of

approximately twenty minutes of physical activity a day at school,lwhkione-third of the
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recommended 60 minutes of exercise per day for children. These decreasddrtiphgsical
activity are reflected in YRBSS data that reports 41.6% of studgmisted attending physical
activity classes in 1991 compared to 33.5% in 2009 (CDC, YBRSS, 2010). Schoolksdeport
decreasing time allotment for physical education and recess to focus shHagtjuage arts
and/or math (McMurrer, 2008). The task of increasing physical activitynaschool is almost a
battle, given that schools prioritize efforts to meet government maratadesicceed

academically.

Measures of Physical Fitness

As with nutrition, low levels of physical activity and sedentary bedrawichildren is a
complex problem resulting in children having low levels of physicag$is; which is comprised
of aerobic capacity, muscle strength, and flexibility. Meredith and (2€I&7) suggests that
aerobic capacity is the most important indicator of fitness bedigigggositively associated with
reduced risk for cardiovascular disease, obesity and diabetes. Uppembdddyrk strength are
indicators for functional health of the musculoskeletal system.ittportant to have muscles that
are strong enough to work over a period of time as well as flexible enougbetéubaange of
motion. In other words, strong and flexible muscles are essential for carryitige@dgtivities of

daily living.

Because physical activity and therefore physical fithess tendsrieade with age (Nader
et al., 2008), it is essential that schools find strategies fordimgyphysical activity in the overall

programming offered to students in order to establish physicaltadiatits early.

Health and Cognitive Learning

While school administrators are shifting time away from physicalatiurcto aim their
focus on English-language arts and/or math, students are being deprivedulfjéot that might
enhance their performance in English or math, that is physical educatioraturgesuggests that
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physical activity can increase blood flow to the brain, increase meeataieds, enhance mood,
and enhance self-esteem (Bailey, 2006). Therefore, physical aseeitys to influence
cognition. Ratey and Hagerman explain that learning is influenced by exgadiselarly at the
cellular level (Ratey & Hagerman, 2008). They explain when students emgagjévities
requiring motor skills various portions of the brain are being utilized dinady portions
associated with cognition (Ratey & Hagerman, 2008). It is during thesdiestikiat students
improve their ability to intake and process new information (Ratey geHaan, 2008). This
could be especially beneficial for students in that allowing them to be physictive could
positively influence their academic performance. In a meta-asagsaiducted by Sibley and
colleagues, ten of the fifteen studies examined indicated there vgstiggeffects associated
with physical activity on cognition (Sibley & Etnier, 2003). These tesatlicate decreasing
time allotted to physical education in school might be preventing childrendioteiming all the
benefits of physical activity, especially those improving cognition. &@lydimiting time for
physical education and physical activity during the school day may not be tiseloéisn to

improve academic success with regards to English and/or math.

As mentioned previously, physical activity has been positivaisetated with overall
cognition, and consequently has been positively associated with academicesutopstudents.
In a study conducted by Fox, Barr-Anderson, Neumark-Sztainer, and Wall (a@X0)dings
indicated there was 0.20 increase in GPA reported by male studentsrihatwscally active
more than seven hours a week. Researchers administered questionnaires tchudbiénd
high school students in order to examine whether physical activity aloeanorsports had an
impact on academic outcomes. Chomitz and colleagues (2009) evaluateddiatiit seventh,
and tenth grade students’ fithess achievement in an endurance cardayascdominal
strength, flexibility, upper-body strength, and agility tests adjusted tlherAmateur Athletic

Union and Fitnessgram in comparison to academic achievement in starditesdiizey for
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English and math. The results indicated that each fitness testab@assed, a student was 38%
more likely to pass the mathematics standardized test and 24% miyrédligass the English
standardized tests (Chomitz et al., 2009). Given the results of theigs stlichination of

physical education to allot more time to standardize testing preparatismatogppear to be the

best solution.

Social Cognitive Theory

Social Cognitive Theory (SCT) is a broad theory developed by Albert Bandura
hypothesizing the reasoning behind human behavior. Bandura theorizes that hutiamifignc
is a result of triadic reciprocity between cognitive and perdac#brs, environmental events, and
behavior (Bandura, 1986). According to the theory if an individual partisifat nutrition
class their knowledge on the subject would increase, and if they were alsecetgpbsalthful

foods on a regular basis, their behavior in turn could be impacted.

The first part of the triad is cognitive and personal factors,iwtan be explained as the
way an individual perceives his/her environment or his/her abilitieadia indicates there are
two major components of cognitive factors, self-efficacy and outcome expezt (Bandura,
1986). Self-efficacy is the judgment one makes of his/her abilities to meafeertain skill, for
instance selecting a piece of fruit instead of a cookie for deBsertigra, 1986). If an individual
is confident in his/her ability to perform a certain skill, meaningheefas high self-efficacy, the
individual will be likely to practice that skill. Outcome expectaneiesthe judgment of what
would likely be the consequence a certain behavior (Bandura, 1986). The oésut decision
an individual would make impact his/her behavior. Expectancies can kensgguantitatively
and can either be positive or negative (Contento, 2007). For instance an indiviguatrease
consumption of fruits and vegetables on the expectancy that it will aid ghtveanagement.

An individual's cognition increases as he/she gains knowledge froseslasd experiences, and
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also through observation of others (Blackman & Kvaska, 2011). For instanchiifl observes
his/her parents consuming fruits and vegetables at every meal, Wé/sfeeinclined to consume

fruits and vegetables as well.

The second factor that influences human functioning are behaviorakfa&GT
postulated that an individual’s behavioral capabilities were mi@ted by an individual's
knowledge and skills (Contento, 2007). In order for an individual to act a particay, he/she
must first possess factual knowledge; like knowing the number of senfifigét and vegetables
to eat each day (Contento, 2007). Also, an individual must possess procedural kapfetedg
example, an understanding of how to utilize the USDA MyPyramid website, andtaeply
recommendations to action (Contento, 2007). Without proper knowledge a person does not
possess the necessary skills to change behavior. Along with knowledgedssaies
individuals need self-regulation and goal setting to impact behaviorg@on2007). In order to
change behavior one must “observe the behavior [one seeks] to changehelps one
“identify the determinants of [one’s] behavior and provides the irdtion necessary for setting
realistic goals” (Contento, 2007, pg. 120). Self-regulation involves prolakmg, and goal
setting increases motivation for behavior change, which in turn caivplysibfluence self-

efficacy (Contento, 2007).

Along with cognitive factors and behavioral factors, Bandura statesriiimonmental
factors influence an individual’'s functioning (Bandura, 1986). An environmizatalr
“represents the objective factors affecting our behavior that agmakt(Contento, 2007, pg.
120). According to social cognitive theory, there are three types abaments (Contento,
2007). Animposed environment is one in which an individual has no control over, soddss f
offered at the school cafeteria, but the individual must react evidneh (Contento, 2007). A
selected environment is one that is not a fixed entity, but develops based on awafdivi

behavior (Contento, 2007). Finally, a created environment which idystricthe name indicates,

30



an environment an individual creates, such as the foods purchased for thenvomement
(Contento, 2007). Each of these environments is important because they evadtaycts
through which individuals observe and model behaviors, and practice guided reapexignce

to gain new skills (Contento, 2007).

The SCT is helpful in aiding the understanding of how one can elicit changéher his
dietary habits. In fact, one school interventiGATCH Kids Clubbased on the social cognitive
theory has been monitored and found to be successful in prompting healthy changes among
children. CATCH Kids Clubwvas developed by researchers from four universities; the Unwersit
of California San Diego, University of Minnesota, Tulane University, anideysity of Texas
Health Science Center in Houston, and was specifically formatted faftémeschool setting
(CATCH Texas, 2011). TheATCH Kids Clulkzurriculum is comprised of a manual including
32 nutrition lessons and an activity box with 300 activity cards that prowstieiction for
administering the activity (Nader et al., 2005). The nutrition lessenisaesed on the story of
Hearty Heart's adventure to Earth with five lessons focusing ofdrditvegetable consumption,
four lessons focusing on selecting low-fat and fat free milk and milk predsigtlessons
focusing on increasing fiber intake, and three lessons focusing on MyBy(idader et al.,

2005). TheCATCH Kids Clulactivities are slightly competitive, and the majority are non-
elimination activities to keep all students engaged through the ectiiridya and with 300
different activities students are less likely to become bored witadiingties (Nader et al., 2005).

Researchers from the University of Texas Health Science Cem#nated a pilot study
to assess the effectivenes<C#TCH Kids ClubThe entire curriculum, nutrition education and
physical activity, was implemented in eight elementary schoolsRago, Texas with four
serving as the intervention sites and four serving as referens¢lsteer et al., 2004). The
physical activity curriculum was also implemented in eight pudliémentary schools in Austin,

Texas, four serving as the intervention sites and four serving asférence sites (Kelder et al.,
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2004). A guestionnaire assessing self-reported nutrition measures arhlpdgtsiity measures
was administered to students in both the intervention and referencelsitassure students were
reaching moderate to vigorous levels of activity for at least 30 mirthephysical activities
were assessed through System for Observing Fitness InstructionSQRET) (Kelder et al.,
2004). The findings of the study indicated that the physical activitiopast the program was
highly effective in increasing moderate to vigorous physicabiac(jp=0.001). This was
observed through increased amounts of walking (p=0.001) and decreased amoanthraf st
(p=0.027) among intervention participants (Kelder et al., 2004). Also, intevkesitidents free
play was reduced (p=0.002) which was replaced by more structured actiehygsCATCH

Kids Clubactivities (Kelder et al., 2004). There were fewer significaprovements observed
regarding nutrition assessments. A significant difference was obdeets@een intervention
students and reference students regarding the understanding of theseouiags of fruits and
vegetables that should be consumed each day (p=0.0398) (Kelder et al., 2004@ntioterv
students also reported consuming vegetables more frequently (p=0.0003) imisomioa
reference students (Kelder et al., 2004). Overall, the interventiomstltlEmonstrated
improved nutrition knowledge (p=0.0364) in comparison to reference studentsr(&etde
2004). CATCH Kids Clutprovided nutrition and physical activity education, which influenced
cognitive factors related to health behaviors. In addition, it providedwaroement for regular
physical activity and to try new foods which in turn influenced children’sviehas theorized
by SCT. The findings of the pilot study suggest (AT CH Kids Clulwas a successful program
in providing a positive environment after-school and improving nutrition knowledgéjarutr

behavior, and physical activity habits.

Summary

Childhood obesity is a critical issue impacting a substantial proportithre afation’s

youth, resulting in adverse health outcomes such as type 2 diabetes, hymertamdiovascular
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disease, and certain cancers. In Oklahoma, children do not meet the 2010 Dietary
Recommendations for fruit and vegetables, milk and milk products, and whais.giTherefore,
there is great need to identify effective strategies to encourdghddkans to consume the
recommended amount of fruits and vegetables, low-fat and fat-free milk androikcts, and
whole grains high in fiber each day. In addition to not meeting 2010 Dietary Reodamtmoas
in three categories, only a small percentage of children are meetiregtimmended 60 minutes
of physical activity daily. In order to counter this trend, providing more rarirgducation and
physical activity in school could help children understand the importdrssdexting healthful
foods, and help them develop healthful eating and physical activity habits. ISSprmade an
optimal environment to address these concerning issues and educates staderttition and
physical activity. Theory based interventions; suc@A$SCH Kids Clubhave been successful

in school environments in addressing barriers related to nutrition and physicay.a
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CHAPTER IlI

METHODOLGY

The primary purpose of this study was to evaluate the impact GAREH Kids Club
after-school program being implemented in 13 elementary school sites ionLBulblic Schools
during the 2009-2010 school year. According to the Oklahoma State Departraeitcation all
participating schools met low-income criteria: that being 50% of stsidemhore were eligible
for free and reduced meals during the 2009-2010 school year (Oklahomanispant
Education, 2010). Specifically the study looked at 1) six measures relatedttomincluding
the students’ nutritional knowledge, behavioral capabilities, $athey, intent, attitude and
behaviors; 2) four measures of physical fithess including trunk strengthr, hgghestrength
flexibility, and cardiovascular endurance; and 3) academic achenterfihe study also
compared students who participated in@# €l CH Kids Clukafter-school program to similar
students enrolled in Lawton Public elementary school sites who did notpetian the
program This study was approved by the Oklahoma State University (OSU) listgbReview

Board (IRB) (Appendix A).

Participants

The study consisted of two groups of third, fourth, and fifth grade studentgte
elementary schools in Lawton, Oklahoma. Students in the intervention grod®Q) eonsisted
of all students participating IBATCH Kids Clukafter-school program. Students in the control
group were first randomly selected as potential participants by tlsecphgducation teachers
and principals of school sites not implementing@#el CH Kids Clutafter-school program.

From this sample the Health, Physical Education, and Wellness Coordindteraitton Public
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School District randomly selected students for the control group lgtisglevery third student

until the sample numbers of both control and intervention were nearly even (n = 163)

Study Design

The quasi-experimental study utilized data from two convenience sampladeritst

Data was collected using repeated nutrition and physical fithessrass¢s®f each group.

Intervention Design and Procedure

TheCATCH Kids Clulprogram was administered by teachers or volunteers who
conducted after-school programmif@ATCH Kids Clubwvas implemented over a sixteen week
period at the intervention schools during the 2009-2010 school €2arCH Kids Club
facilitators taught nutrition lessons on two days each week fro@AR€H Kids ClutNutrition
Manual (Nadar et al., 2005). On alternating days, facilitators conductedalladigity sessions
from theCATCH Kids ClubActivity Box (Nadar et al., 2005) with the intervention students.
Program facilitators, Comanche County Health Educators and physicalied {P4f) teachers at
both control and intervention sites were trained on how to collect the anitid physical
fitness data by the Health, Physical Education, and Wellness CoordindterLaiwton Public
School District. All data was collected prior to implementation ofdA& CH Kids Clutafter-

school program and again at the end of the implementation period.

Nutrition data was collected using a 58 item questionnaire developed by teeditgiof
Texas, Health Science Center of Houston (Appendix B). It was designedds asgéion
knowledge, behavior, behavioral capability, attitude, intent and satkeffias well as physical
activity behavior and self-efficacy. For the purpose of this study, oniyutigion related
sections of the questionnaire will be reported. (Changes related to piyséss were evaluated
and reported using the Cooper Fitnessgram that is described below.) In Kelder(2004)
pilot study of CATCH Kids Clulthe questionnaire was determined to have acceptable internal
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consistency greater than r=0.6. Questionnaire items were presentgdetisusing a
PowerPoint presentation. Students responded to each item using a sepaetstaet that
coordinated with the questionnaire. Questionnaires and physical fithesgedateollected by
the Health, Physical Education, and Wellness Coordinator of the Lawton Puinbial Bxstrict,
data was de-identified, and submitted to OSU for analyses. The sameeseasliprotocol

were conducted with the selected students in the control sites.

Physical fitness was assessed by measuring four variables known tochtoisdbf
overall fitness, including trunk strength, upper-body strength, flexilaihty cardio-endurance
using Fitnessgram protocols (Meredith & Welk, 200Curl-upswere used to measure trunk
strength. The protocol was for a student (student A) to lie in a sppgitgon on a gym mat with
feet flat on the floor and knees bent at approximately a 140 degreeamnggeare parallel to
trunk with palms resting on the mat, and head resting on the mat. When in positiasuaimge
strip was placed underneath students’ legs with fingertips restingheeedge. A 3 inch strip
was used for students 5 to 9 years of age and a 4.5 inch strip was used fas ditigears and
older. A sheet of paper was placed underneath the student’s head, priomm ttartest to serve
as a guide to determine if the student’s head had made contact witht thetween curl-ups.
The student curled up slowly until fingers reached the opposite sideroktmuring strip. A
second student (student B) counted the number of curl-ups until the second fectiaromwas
made or the student could no longer continue. The students switched podiiwimgatudent
B to perform curl-ups while student A observed form and counted. The number gps@éch
student completed was recorded on a standardized formfleked arm hangneasured upper
body strength. PE teachers helped students place themselves on a hadzor§tudents
grasped the bar with an overhand grip, had the chin over the bar, and chest uptc®barto
with elbows flexed. Once the student was in position, the PE teach&d statopwatch and

timed students as long as they could hold the position, and then recordeddgoends. Thsit
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and reachtest measured flexibility. Students were instructed to remove shostit fauing a
measuring apparatus. One leg was fully extended with foot flat agzenfstce of the box, the
other knee bent and the sole of the foot flat on the floor, and arms extendedbtthvear
measuring scale with one hand on top of the other and palms down. The studet feacard
toward the scale divided into %2 inch increments four times holding feeatifor a minimum of
one second. The PE teacher recorded the number of inches to the nearestathechixgthe
student. Thérogressive Aerobic Cardiovascular Endurance RRACER) assessed cardio
endurance. PE teachers delineated a 20 meter course and familiarizets stitiePACER
timing compact disc (CD). Students lined up on one side of the course and begag tw time
next line when the CD alerted. Students had to reach to other line by ttikeibeep sounded.
If they did not reach the next line, they had to go back to the starting line. dhttudached the
line before the beep they waited at that line until the beep sounded. Therisstunigd run
back to the starting line. The test continued in this fashion until stui@éetsto reach the line
before the beep twice. A triple beep sounded every minute informing studenksny they had
run and that the pace would get faster. The number of laps a studentevi@srablwas

recorded.

Oklahoma State Core Curriculum standardized tests was administeradionlPublic
Schools in April 2010. The standardized reading and math test scoresdpfaihith, and fifth
grade students from the Oklahoma State Core Curriculum test weneeobficim the school
district by the Health, Physical Education and Wellness coordinattrddrawton Public School
District. The coordinator matched scores for students in both intemveamtd control study

groups, de-identified the scores, and then submitted the scores to O%dlysisa
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Statistical Analysis

Data collected from the study was analyzed using the Statistaggiah for Social
Science (SPSS) version 19 for Microsoft Windows (IBM, 2011). Frequenerespgrformed to
provide descriptive statistics for demographic characterisiiggdrticipants in both study groups.
Responses to each section of the nutrition questionnaire were evaluatedechéoc data entry.
If students responded more than once to a question, the question was counted asponse-re

For responses regarding nutrition behaviors (items 5-10) wegnads 4-point Likert
scale, with the largest number assigned to the most healthful responke andiliest number
assigned to the least healthful response. An exception was thedvéteawiregarding sweets, a
4-point Likert scale, with the smallest number assigned to the most headfianse and the
largest number assigned to the least healthful response waglutiDre-way ANOVA analyses
were used to assess differences between intervention and control grorgoarat post regarding
behavior. A paired t-test was used to assess responses within meniind@ group from pre to

post.

In the knowledge section (items 18-20) each response was assigned aalwneegc
and then chi-square goodness-of-fit was used to assess the proportion of shaddvad selected
each response. This was done for the assessments between conir@raadtion groups at pre
and post and to assess changes in the distribution of responses withimimeryeup from pre

to post.

Response options for items assesamigition attitudes(items 21-23) were coded using a
3-point Likert scale with 3=the most positive attitude, 2=somewhat positiitude, and
1=negative attitude. Chi-square goodness-of-fit analyses were utdizasdess differences in the
proportion of students with positive, neutral and negative attitudes dretoatrol and

intervention students at pre and post and differences in the distributiopafses within the
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intervention group between pre and post. Response options for items relatedt{@tems 29-
36), behavioral capabilitiegitems 37-46) andelf-efficacy(items 47-54) were coded and

summed into scales for each of the variables.

Response codes for intent and behavioral capability items wereodrect answer and
1=correct answer. Codes for self-efficacy items were 0=not sure Jiftle saure, and 2 = very
sure. One-way ANOVA, analyses were utilized to assess diffesebetween students in the
control and intervention groups at pre and post regarding intent, behaviordlitepadnd self-

efficacy.

Physical fitness data for each of the four variables was traresfianto one of three
Healthy Fitness Zone categories using gender and age specific estatiished by the Cooper
Institute (Meredith and Welk, 2007). Codes were 1 = below the HFZ, 2 = within the HFZ, and 3
= above the HFZ. Chi-square goodness-of-fit analyses were then conduatedyze
differences in the proportion of students in each HFZ category between emttrioltervention
groups from pre to post and to analyze changes in the proportion of students iategatyc

within the intervention group from pre to post.

One-way ANOVA was used to evaluate differences in standardizeidgesat math test
scores between students in the intervention and control groups. €heflsignificance was set

at p<0.05 for all analyses.
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CHAPTER IV

FINDINGS

Demographics

The demographic characteristics of the study are represented inlT abfe¢he 160
students in the intervention group a total of 119 pre and post surveys atetedresulting in an
attrition rate of 25%. In the control group for the intervention group and da&&gost surveys
were matched from 163 pre surveys (attrition of 21%) for the control groapmétysis. Overall,
the intervention group and the control group were similar in gender, grade cehdnakeup.
Females accounted for 57% of the intervention group while males accoon#394 of the
group. The intervention group was comprised of 36% third graders, 34% fourth gaade38%
fifth graders. The intervention group consisted of primarily White/O8@¥o], followed by
African American/Black (24%), Hispanic (12%), American/Alaskandndil1%), and Asian
Pacific Islander (3%). In the control group, 49% of the students wedds while males
accounted for 51% of the group. Third graders represented 36%, fourtrsgegutesented 34%,
and fifth graders represented 30% of the control group. Similar to theeintien group
approximately half (47%) of the students in the control group were \@tlite¥, followed by
African American/Black (25%), Hispanic (16%), American/Alaskandndi8%), and Asian

Pacific Islander (4%).
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Table 1. Demographic Characteristics

Demographic Control Intervention

n % n %
Gender
Boys 65 51 51 43
Girls 63 49 68 57
Total 128 100 119 100
Grade
Third 46 36 43 36
Fourth 44 34 41 34
Fifth 38 30 35 30
Total 128 100 119 100
Race
White/Other 60 47 60 50
African American/Black 32 25 28 24
Hispanic 21 16 14 12
American/ Alaskan Indian 10 8 13 11
Asian Pacific Islander 5 4 4 3
Total 128 100 119 100

Nutrition Knowledge

Students’ nutrition knowledge is represented in Tables 2, 3, and 4. Table 2lsb@hs t
square goodness-of-fit results of intervention and control responsesiatigpvention regarding
knowledge related to the number of servings to eat from different food gittugr®e were significant
differences in the distribution of responses for two of the three questidrish food group to have
the least servings” (p<0.001) and “how many servings of fruits and vegesimuld be consumed
each day” (p<0.001). While the distribution of responses was significdiffdrent for the items
asking which food group should you eat the least of, the majority of student$ itnéaontrol and
intervention reported fats, oils, and sweets as the correct afe¥ and 65.8%, respectively). A
dissimilar observation was made for the item asking the total numbenvaigs of fruits and
vegetables to eat each day. Approximately 25% of both groups identifileds$ab” as the correct
answer. In contrast larger proportions of each group (41.7% of control and 35m&adntion)
incorrectly answered “at least 2" as the correct answer. Thasaavsignificant difference in the

distribution of responses between groups for the foods you should eat the mesyddgwVithin
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this item, the largest proportion of students in each group incorrectlyedgauit as the correct

answer (21% of control and 23.4% of intervention).

Table 2. Comparison of Control and Intervention Groups’ Nutrition Knowledge at Pre
Intervention

Questionnaire Item Control % Intervention % P-value

Which foods should you eat the most servings of everyday?

N=162 N=158
Breads, cereals, rice, pasta 15.4 12.0
Dairy products (milk, cheese) 5.6 6.3
Fats, oils, sweets 6.8 7.6 _
Fruits 21.0 23.4 P=0.787
Meats, fish, poultry, beans, eggs, nuts 15.4 12.7
Vegetables 16.7 19.0
Don’'t Know 19.1 19.0
Which food group should you eat the least servings everyday?
N=163 N=158
Breads, cereals, rice, pasta 55 51
Dairy products (milk, cheese) 1.8 3.2
Fats, oils, sweets 66.3 65.8 _ .
Fruits 6.1 2.5 P=0.000
Meats, fish, poultry, beans, eggs, nuts 3.7 7.0
Vegetables 3.1 8.2
Don’'t Know 135 8.2
How many total servings of fruit and vegetables should you eat everyday?
N=163 N=157
At least 2 41.7 35.7
At least 5 25.8 255 _
At least 8 9.8 5.7 P=0.000"
At least 10 12.9 12.7
| don’t know 9.8 20.4

* Chi-square goodness-of-fit indicates significdifference between intervention and control grqug0.05

Table 3 reports the results of a chi-square goodness-of-fit test coghgestribution of
responses for the intervention group from pre to post. The distribution of respmrsestatistically
significant for two questions, “which foods should you eat the most sereirgyveryday” (p=0.006)
and “how many total servings of fruits and vegetables should be eaten gVépdn001). For the

first question (foods to eat the most of everyday) there was no changedantpge (12%) correctly
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answering breads, cereals, rice, and pasta. Fewer students answesdolfrappear to have shifted
answers to (meats, fish, poultry, beans, eggs, and nuts), vegetablesy’akda¥e. For the question
assessing knowledge of the servings of fruits and vegetables taleaayahe percentage of
students answering correctly increased two-fold from 25.5% at pre infervém62.6% at post
intervention. While there was no significant difference in distrdoutif responses for “which food
group should you eat the least servings everyday” the percentage of sturdevesing correctly

increased from 65.8% to 73.3%.

Table 3. Comparison of Intervention Group’s Nutrition Knowledge From Pre to Post
Intervention

Questionnaire Item Pre % Post % P-value

Which foods should you eat the most servings of everyday?

N=158 N=116
Breads, cereals, rice, pasta 12.0 12.1
Dairy products (milk, cheese) 6.3 9.5
Fats, oils, sweets 7.6 3.4 _ .
Fruits 23.4 18.1 P=0.006
Meats, fish, poultry, beans, eggs, nuts 12.7 22.4
Vegetables 19.0 22.4
Don’'t Know 19.0 12.1
Which food group should you eat the least servings everyday?
N=158 N=116
Breads, cereals, rice, pasta 51 6.0
Dairy products (milk, cheese) 3.2 2.6
Fats, oils, sweets 65.8 73.3 _
Fruits 2.5 3.5 P=0.203
Meats, fish, poultry, beans, eggs, nuts 7.0 1.7
Vegetables 8.2 4.3
Don’'t Know 8.2 8.6
How many total servings of fruit and vegetables should you eat everyday?
N=157 N=116
At least 2 35.7 23.3
At least 5 255 52.6 _
At least 8 5.7 6.0 P=0.000"
At least 10 12.7 6.0
| don’t know 204 12.1

* Chi-square goodness-of-fit indicates significdifference between intervention and control grqug0.05
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A chi-square goodness-of-fit test compared the intervention and kgrdups’ post
intervention responses related to nutrition knowledge. The resultisave ¢ Table 4. At post, two
items had statistical significance, “food groups that you should eat the nes&trgélay” (p<0.001)
and “how many total servings of fruit and vegetable servings one should conmmydag”
(p<0.001). While there was a significant difference in the distribatiwasponses for “foods to eat
the most of”, the results reflect both groups continued to have inacknmtéedge as demonstrated
by only 12.1% of the intervention group and 15% of the control group correctly angweeads,
cereals, rice and pasta. In contrast, the proportion of students in the ithention group
reporting 5 servings as the number of servings of fruits and vegetadiehould be eaten each day
was 64% higher than the proportion of students in the control group who demonstratateacc

knowledge (52.6% and 33.6%, respectively).
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Table 4. Comparison of Control and Intervention Groups’ Nutrition Knowledge at Post
Intervention

Questionnaire Item Control % Intervention % P-value

Which foods should you eat the most servings of everyday?

N=127 N=116
Breads, cereals, rice, pasta 15.0 12.1
Dairy products (milk, cheese) 3.9 9.5
Fats, oils, sweets 3.1 3.4 _ N
Fruits 22.0 18.1 P=0.000
Meats, fish, poultry, beans, eggs, nuts 15.7 22.4
Vegetables 15.7 22.4
Don’t Know 244 12.1
Which food group should you eat the least servings everyday?
N=128 N=116
Breads, cereals, rice, pasta 3.9 6.0
Dairy products (milk, cheese) 1.6 2.6
Fats, oils, sweets 78.1 73.3 _
Fruits 3.9 3.5 P=0.813
Meats, fish, poultry, beans, eggs, nuts 1.6 1.7
Vegetables 3.9 4.3
Don’t Know 7.0 8.6
How many total servings of fruit and vegetables should you eat everyday?
N=128 N=116
At least 2 38.3 23.3
At least 5 33.6 52.6 _ N
At least 8 8.6 6.0 P=0.000
At least 10 8.6 6.0
| don’t know 10.9 12.1

* Chi-square goodness-of-fit indicates significdifference between intervention and control grqu).05

Nutrition Attitudes

In the survey section evaluating attitudes, students reported whethé&lthibeir
diet could impact their health, if they thought the foods they currently ca@wsweare healthy, and if
they liked to try new foods. The response distributions are illudtrat€ables 5, 6 and 7. At pre-
intervention the chi-square goodness-of-fit analysis revealed onlespense was statistically
significant, with more intervention students reflecting the foods theg warently consuming were

sometimes or all the time healthy (p=0.001) in comparison to the control tstuden
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Table 5. Comparison of Control and Intervention Groups’ Nutrition Attitudes at Pre
Intervention

Questionnaire Item Control % Intervention % P-Value

What you eat can make a difference in getting heart disease or can@er

N=161 N=158
Yes 54.0 55.7
No 18.0 15.8 0.774
| don’t know 28.0 28.5
The foods | eat and drink how are healthy.
N=162 N=158
Yes, all of the time 4.3 7.6 0.001*
Yes, sometimes 66.0 75.3 '
No 29.6 17.1
I like to try new foods.
N=163 N=157
Almost never or never 13.5 15.9 0.091
Sometimes 59.5 51.0 '
Almost always or always 27.0 33.1

* Chi-square goodness-of-fit indicates significdifference between intervention and control grqu.05

However, intervention students’ attitude about the foods they consumed chamggutd to
post intervention as presented in Table 6. There was a significe@nedde in the proportion of
students at post reporting the foods they were eating were not healthy editgpare intervention

(25.2% versus 17.1% respectively) (p=0.015).
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Table 6. Comparison of Intervention Group’s Nutrition Attitudes at Pre and Post
Intervention

Questionnaire Iltem Pre % Post % P-Value

What you eat can make a difference in getting heart disease or cange

N=158 N=116
Yes 55.7 56.0
No 15.8 17.3 0.868
| don’t know 28.5 26.7
The foods | eat and drink how are healthy.
N=158 N=115
Yes, all of the time 7.6 2.6 0.015*
Yes, sometimes 75.3 72.2 '
No 17.1 25.2
I like to try new foods.
N=157 N=116
Almost never or never 15.9 15.5 0.951
Sometimes 51.0 50.0 '
Almost always or always 33.1 34.5

* Chi-square goodness-of-fit indicates significdifference between intervention and control grqu.05

A chi-square goodness-of-fit analysis of post attitude data betweereimiervand control
groups is shown in Table 7. At post, more control students (75.3%)ddtials they were currently
consuming were healthier in comparison to intervention students (7202%P85). This data also
reflects an increase from pre to post in the proportion of students iarttiel@roup reporting the

foods they eat are healthy (see tables 5 and 7).
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Table 7. Comparison of Control and Intervention Groups’ Nutrition Attitudes at Post
Intervention

Questionnaire Item Control % Intervention % P-Value

What you eat can make a difference in getting heart disease or can@er

N=125 N=116
Yes 52.3 56.0
No 125 17.3 0.092
| don’t know 35.2 26.7
The foods | eat and drink how are healthy.
N=128 N=115
Yes, all of the time 2.3 2.6 0.035*
Yes, sometimes 81.3 72.2 '
No 16.4 25.2
I like to try new foods.
N=127 N=116
Almost never or never 10.2 15.5 0.162
Sometimes 54.3 50.0 '
Almost always or always 35.4 34.5

* Chi-square goodness-of-fit indicates significdifference between intervention and control grqu.05

Intent

Students’ intent to select healthy foods was analyzed between study gsmga one-way
ANOVA. There was no significant difference between the control grouméerdention group at
pre. Results are shown in Table 8. A table presenting findings comparidents in the control and

intervention group for individual items within the scale is presented in Appénd

Table 8. Comparison of Control and Intervention Groups’ Intent o Choose Healthy Food
Items at Pre Intervention

Item Control (N=122) Intervention (N=108) P- Valué’
Meant+ SD? Meant+ SD?
Intent 3.97+ 2.03 3.78+ 1.95 0.477

#Scale score range was 0 to 8 with 0 = low intedt&# high intent as analyzed by one-way ANOVA.
® Mean difference significant at p < 0.05
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A paired t-test analysis revealed that intervention students hadtargmean score
related to their intent to choose a healthy food item at post (mean = 4.26#4gred to pre
(mean = 3.6699). This increase in the intervention group’s mean betwesrdgrest was
statistically significant (p=0.002). Table 9 illustrates theseli®sA table comparing pre and
post responses for individual items within the scale for the inteovegtoup between pre and

post are presented in Appendix D.

Table 9. Comparison of Intervention Group's Intent to Choose Hedhy Food Items from
Pre to Post Intervention

ltem Pre (N=103) Post (N=103) P- Value’
Meant SD* Meant SD*
Intent 3.66+ 1.89 4.26+ 1.97 0.002

#Scale score range was 0 to 8 with 0 = low intedt&r high intent as analyzed by paired t-test.
P Mean difference significant at p < 0.05

Finally, a one-way ANOVA was used to compare the responses of control and
intervention students at post, results are shown in Table 10. While theinitemgroup had a
significant increase in intent to select healthy food items, thasene statistically significant
difference between control and intervention students’ intent scpashat A table presenting
findings comparing students in the control and intervention group for indiviteums within the

scale is presented in Appendix E.

Table 10. Comparison of Control and Intervention Groups’ Intent b Choose Healthy
Foods Items at Post Intervention

ltem Control (N=126) Intervention (N=114) P- Value’
Meant SD? Meant SD?
Intent 4.10+ 2.25 4,20+ 1.98 0.721

#Scale score range was 0 to 8 with 0 = low intedt&w high intent as analyzed by one-way ANOVA.
® Mean difference significant at p < 0.05

Nutritional Self-efficacy

Self-efficacy was analyzed through a one-way ANOVA, results showahileT.1. There
was no significant difference between intervention and control group®féebcy prior to
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intervention. A table presenting findings comparing students in the tantténtervention

group for individual items within the scale is presented in Appendix F.

Table 11. Comparison of Control and Intervention Groups’ Self-Eficacy at
Pre Intervention

ltem Control (N=124) Intervention (N=109) P- Value’
Meant+ SD? Meant+ SD?
Self-Efficacy 11.61+ 3.44 10.93+ 3.73 0.152

#Scale score range was 0 to 24 with 0 = low and Rigk self-efficacy as analyzed by one-way ANOVA.
® Mean difference significant at p < 0.05

Self-efficacy within the intervention group from pre to post was aealyhrough a
paired t-test. Results, presented in Table 12, indicate there is rfcargrdifference in
intervention students’ self-efficacy from pre to post. Appendix G presgspsnses to

individual items within the scale for the intervention group betweeanmteost.

Table 12. Comparison of Intervention Group’s Self-Efficacy fom Pre to Post Intervention

ltem Pre (N=105) Post (N=105) P- Value’
Meant SD? Meant SD?
Self-Efficacy 10.91+ 3.67 10.95+ 3.89 0.923

#Scale score range was 0 to 24 with 0 = low and Rigk self-efficacy as analyzed by paired t-test.
® Mean difference significant at p < 0.05

A one-way ANOVA analyzing self-efficacy between control and interventiongs
self-efficacy at post indicate there was no significant diffexdratween groups. Results are
presented in Table 13. A table presenting findings comparing studéhésdontrol and

intervention group for individual items within the scale is presented in Appehd

Table 13. Comparison of Control and Intervention Groups’ Self-Effcacy at Post

Intervention
Item Control (N=124) Intervention (N=115) P- Valué’
Meant SD* Meant+ SD?
Self-Efficacy 11.02+2.25 10.75+ 4.06 0.616

#Scale score range was 0 to 24 with 0 = low and Riggk self-efficacy as analyzed by one-way ANOVA
® Mean difference significant at p < 0.05
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Behavioral Capability

Behavioral capability was analyzed using a one-way ANOVA. Table 14 expsabe
results comparing the control and intervention group at pre interventiome Wwhe no statistical
difference in the mean scores of students demonstrating the abilitydsectine healthier food
item when presented with a pair of similar items (e.g. whole wheat breadterndad). A table
presenting findings comparing students in the control and intervention grouagifadual items

within the scale is presented in Appendix .

Table 14. Comparison of Control and Intervention Groups’ Behawral Capabilities at Pre

Intervention
ltem Control (N=125) Intervention (N=111) P- Value’
Meant SD? Meant SD?
Behavioral Capability  7.12+ 2.09 7.09+ 2.34 0.920

& Scale score range was 0 to 10 with 0 = low bemalviapability and 10 = high behavioral capabitity
analyzed by one-way ANOVA.
P Mean difference significant at p < 0.05

Table 15 illustrates the results of a paired t-test comparingtdéntion group’s
behavioral capability from pre to post. There was no significantreifte between students’
responses from pre to post intervention. A table presenting findingsliedual items within

the scale for the intervention group between pre and post is presented in &gpendi

Table 15. Comparison of Intervention Group’s Behavioral Capabilityfrom Pre to Post

Intervention
ltem Pre (N=106) Post (N=106) P- Value’
Meant+ SD? Meant SD?
Behavioral Capability 7.09+ 2.37 6.99 2.36 0.687

# Scale score range was 0 to 10 with 0 = low bemav@apability and 10 = high behavioral capabitity
analyzed by paired t-test.
P Mean difference significant at p < 0.05

There was a significance difference between control and inteswegrboups at post
(p=0.021) Results are presented in Table 16. The mean scores of cad#ntswere higher on

behavioral capability score than the intervention students (7.6693 and 7éXj&&tively). A
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table presenting responses of students in the control and intervention fgrangds/idual items

within the scale are presented in Appendix K.

Table 16. Comparison of Control and Intervention Behavioral Capaltities Post

Intervention
Item Control (N=127) Intervention (N=114) P- Value
Meant+ SD? Meant+ SD?
Behavioral Capability ~ 7.66+ 2.10 7.00+ 2.31 0.02¢

% Scale score range was 0 to 10 with 0 = low bemav@apability and 10 = high behavioral capabitity
analyzed by one-way ANOVA.
® Mean difference significant at p < 0.05

Behavior

Food behaviors were assessed using a food frequency style of question. A one-way
ANOVA was used to identify pre-intervention differences between tiy gfroups regarding
food behavior. Results are summarized in Table 17. Only one behavior, consurption o
vegetables, varied significantly (p=0.010) between intervention antbtgrdup prior to the
intervention implementation, with students in the control group (mean =r2j@&%ing on

average eating vegetables more often than students in the inmgnoup (mean = 1.97)

Table 17. Comparison of Control and Intervention Groups’ Food Frguency Behavior at
Pre Intervention

Questionnaire Item Control Intervention P- Valug
Meant SD Meant SD

N=163 N=159

| ate French fries or chips yesterday. 3.42+0.71 3.42+ 0.84 0.925
N=162 N=158

| ate vegetables yesterday. 2.25+ 1.05 1.97+0.91 0.010
N=162 N=159

| ate beans yesterday. 1.29+ 0.68 1.29+ 0.68 0.180
N=163 N=159

| ate fruit yesterdas). 2.26+1.01 2.07+0.95 0.087
N=163 N=159

| ate sweets yesterddy. 1.84+1.00 1.64+ 0.93 0.059

% point Likert scale was used with the 4=most hgalesponse and 1=least healthy response

# point Likert scale was used with 1=most healtrsponse and 4=least healthy response as analyzetby
way ANOVA

¢ Mean difference significant at p < 0.05
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A paired t-test was conducted to identify change in behavior within tevémition

group between pre and post testing. Results are summarized in Table Buden¢s’ self-

reported significant mean behavior change from pre to post-interventiore@categories.

Students on average reported an increased consumption of vegetables3fpaf.okreased

consumption of beans (p=0.010), and consumption of fewer sweets (p=0.008).

Table 18. Evaluation of Intervention Group Food Frequency Behavior

. . Pre Post
Questionnaire Item Meardt SD Meant SD P- Valué

N=116 N=116

| ate French fries or chips yesterday. 3.47+0.77 3.56+ 0.66 0.283
N=115 N=115

| ate vegetables yesterday. 2.00+ 0.94 2.22+1.06 0.043
N=116 N=116

| ate beans yesterday. 1.09+ 0.32 1.28+0.77 0.010
N=116 N=116

| ate fruit yesterdas$. 2.02+0.91 2.16+1.01 0.165
N=116 N=116

| ate sweets yesterddy. 1.59+ 0.91 1.35+ 0.68 0.008

% point Likert scale was used with the 4=most lhgalesponse and 1=least healthy response

#point Likert scale was used with 1=most healt/sponse and 4=least healthy response as analyzed by

paired t-test
¢ Mean difference significant at p < 0.05

There were two statistically different responses at post betthedntervention and

control groups, illustrated in Table 19. At post more control students selfeepomnsuming

greater amounts of fruit (p=0.014). In contrast, intervention studentepelted consuming

fewer sweets (p<0.001).
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Table 19. Comparison of Control and Intervention Groups’ Food Fequency Behavior at
Post Intervention

Questionnaire Item Control Intervention P- Valué
Meant SD? Meant SD?

N=128 N=117

| ate French fries or chips yesterday. 3.57+0.64 3.56+ 0.66 0.941
N=128 N=117

| ate vegetables yesterday. 2.23+1.02 2.22+1.06 0.974
N=127 N=117

| ate beans yesterday. 1.31+ 071 1.28+ 0.77 0.794
N=128 N=117

| ate fruit yesterda$). 2.51+1.10 2.17+1.01 0.014
N=128 N=117

| ate sweets yesterddy. 1.72+ 0.90 1.35+ 0.68 0.000

% point Likert scale was used with the 4=most lhgalesponse and 1=least healthy response

#point Likert scale was used with 1=most healt/sponse and 4=least healthy response as analyzewby
way ANOVA.

¢ Mean difference significant at p < 0.05

Physical Fitness Measures

Physical fitness measures of trunk and upper-body strength (curl-up and fiexeans),
flexibility (sit and reach) and cardio-endurance (PACER) vaeayzed through chi-square
goodness-of-fit to determine changes in the proportion of students meetiltlgyHétness Zone
(HFZ) criteria (Meredith & Welk, 2005). Table 20 illustrates theeasment between control and
intervention groups at pre intervention of students falling below, within anetahewHFZ for each
of the physical fithess measures. There was one significanedifiebetween groups at pre
intervention, that being a greater proportion of intervention student42&tformed above the
HFZ and a smaller proportion of intervention students (37.3%) performed theddWFZ in the
flexed arm hang (p=0.007) in comparison to control students (18.0%) above and (49.5%héelow t
HFZ. Therefore, a larger proportion of intervention students demonstrateergupper body

strength compared to students in the control group at pre test.
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Table 20. Comparison of Control and Intervention Students inlie Healthy Fitness Zone
for Four Measures of Fitness at Pre Intervention

Fitness Test Control % Intervention % P-value
Curl-Up N=120 N=108
Below 20.8 17.6
Within 34.2 35.2 0.711
Above 45.0 47.2
Flexed Arm Hang N=111 N=110
Below 49.5 37.3
Within 32.4 345 0.007*
Above 18.0 28.2
Sit and Reach N=121 N=95
Below 43.8 41.1
Within 50.4 547 0.627
Above 5.8 4.2
PACER N=50 N=43
Below 42.0 41.9
Within 50.0 58.1 0.618
Above 8.0 0.0

* Chi-square goodness-of-fit indicates significdifference between intervention and control stuslent
meeting HFZ criteria, p<0.05

Between pre and post testing, a chi-square goodness-of-fit analysied:treere was a
significant difference between two physical fithess measures wfithiimtervention group.
Results are illustrated in Table 21. A smaller proportion of interventioiests performed
within HFZ at post in comparison to pre (41.2% and 54.7%, respectively) irt drelgieach test
(p=0.008). While there were a greater proportion of students performing tred HFZ at post
compared to pre (49.4% and 41.1%, respectively), there was a significaasman students
performing above the HFZ at post compared to pre (9.4% and 4.2%, respeciisdy)there
was a positive shift in the proportion of students performing within $e)yeéd above (10.2%)
the HFZ in the PACER cardio endurance test (p<0.001) a post than studbmg%%t1%) and

above (0.0%) at pre.
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Table 21. Comparison of Intervention Students in the Healthy Bhess Zone for Four
Measures of Physical Fitness

Fitness Test Pre % Post % P-value
Curl-Up N=108 N=115
Below 17.6 13.0
Within 35.2 31.3 0.166
Above 47.2 55.7
Flexed Arm Hang N=110 N=115
Below 37.3 42.6
Within 345 29.6 0.430
Above 28.2 27.8
Sit and Reach N=95 N=85
Below 41.1 49.4
Within 547 41.2 0.008*
Above 4.2 9.4
PACER N=43 N=49
Below 41.9 22.4
Within 58.1 67.3 0.000*
Above 0.0 10.2

* Chi-square goodness-of-fit indicates significdifference between intervention and control stuslent
meeting HFZ criteria, p<0.05

Results from a chi-square goodness-of-fit analysis indicate thatwaer one significant
difference between students in the control and intervention groups at poslts Besshown in
Table 22. A greater proportion of control students were within the HEOs@ntervention

students (52.2% and 41.2%, respectively) in the sit and reach test (p=0.042) at post.
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Table 22. Comparison of Control and Intervention Students inlie Healthy Fitness Zone
for Four Measures of Fitness at Post Intervention

Fitness Test Control % Intervention % P-value
Curl-Up N=125 N=115
Below 13.6 13.0
Within 24.0 31.3 0.181
Above 62.4 55.7
Flexed Arm Hang N=125 N=115
Below 40.8 42.6
Within 33.6 29.5 0.647
Above 25.6 27.8
Sit and Reach N=113 N=85
Below 36.3 49.4
Within 52.2 41.2 0.042*
Above 11.5 9.4
PACER N=63 N=49
Below 36.5 225
Within 55.6 67.3 0.123
Above 7.9 10.2

* Chi-square goodness-of-fit indicates significdifference between intervention and control stuslent
meeting HFZ criteria, p<0.05

Standardized Reading and Math Test Scores

Standardized test scores for reading and math were analyzed usingyoA&H@VA to
evaluate differences between intervention and control groups. Third, fourth, argtdide
students were evaluated separately. Findings are presented i23.aflkere were no
statistically significant differences between intervention and ntamiention cohorts in relation

to test scores.
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Table 23. Comparison Between Intervention and Control Groups of 3 4" and 5" Grade
Students’ Standardized Math and Reading Test Scores

Math Scores

Reading Scores

Grade Intervention Control P-Value ° | Intervention Control P-Value °
Level Group Group Group Group
Mean+ SD Meanz SD Mean+ SD Mean+ SD
(N=49) (N=49) (N=49) (N=49)
3 grade 723.45 752.94 0.162 738.80 738.80 0.907
+ 82.65 +120.85 +90.32 +127.82
(N=50) (N=45) (N=50) (N=45)
4" grade 699.32 707.08 0.750 700.08 702.20 0.933
+ 13491 +129.25 +129.25 +112.74
(N=44) (N=40) (N=44) (N=41)
5 grade 707.20 746.60 0.157 722.07 736.27 0.578
+ 141.50 + 106.65 + 135.87 +92.90

& Mean difference significant at P < 0.05, One-wdyGV A analysis of standardized test scores
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CHAPTER V

DISCUSSION, SUMMARY, CONCLUSION

Discussion

The purpose of this study was to evalua#el CH Kids Clulafter school program’s
effectiveness in eliciting improved nutrition and physical activity beitahange among third,
fourth, and fifth grade students enrolled in Lawton Public Schools during the22Q09%chool
year. CATCH Kids Clubs based on the SCT and the curriculum aimed to increase self-efficacy
intent, outcome expectancies, and improve nutrition behavior among studentparfibigdar
curriculum focused on fruit and vegetable consumption, low-fat/fat-friéeselection, increasing
fiber intake, and understanding the USDA MyPyramid and increasing phystieélya Based on
research indicating physical activity enhances academic perfoenfigox et al., 2010; Chomitz
et al., 2009) the study also evaluated differences in standardized raadintath scores between
students who participated in tBRATCH Kids Clulprogram and students enrolled in school sites
that did not have the after-school program. Improving nutrition knowledge aadyded
physical activity habits among students can develop behaviors that méfitiideir current

health and maintain health in the future.

Demographic Characteristics

Students in the control and intervention groups were similar in terms ojdaphic
characteristics with the majority being white. In addition, all students weo#ezl in low-
income school sites, with the exception of one site that did nhot meet Okl&tatedepartment

of Education’s definition for low-income school site (Oklahoma Departmendwédion, 2010).
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As such, racial and socio-economic status were unlikely to confounesthiésrof the study and

may help to explain the limited differences between students at preeintierv.

Pre-Intervention Similarities and Differences Between Groups

Prior to intervention, both intervention and control groups wereasinmlterms of
nutrition attributes and physical fitness. However, there were fgvifisiant variations among
nutrition questionnaire items and physical fithess variables that shoulddat imatuding
nutrition questionnaire items regarding knowledge, attitude, and selteddmhaviors, and

upper-body strength.

While there was a statistically significant distribution of resperisetween groups for
two nutrition knowledge items, a closer look reveals there were dimegabetween the groups
that should be noted. For example, approximately two-thirds of students in bothgesaps
knowledgeable of which food group they should consume the least amount of each day, that
being fats, oil, and sweets, indicating students in both groups had similar knevdetlgs item.
The significant variation was observed in the difference in the proportioontfol students
(13.5%) who reported “I don’t know” from “which food group to eat the least” cordpar8.2%
students in the intervention group. The second knowledge item with sighififfi@rence in the
distribution of responses was the servings of fruits and vegethbteshould be consumed
everyday. A closer look shows the proportion of students in the control angeimion groups
(25.8% and 25.5% respectively) correctly answering “at least 5 servemg$imilar. In addition,
the largest proportion of students within each group (41.7% and 35.7%) ingoaresstlered “at
least 2 servings.” This lack of knowledge about the recommended sesfiinggs and
vegetables to eat each day is reflective of the low consumptionitsfdnd vegetables among
Oklahomans (BRFSS, 2009) and supports the need for nutrition education and envilfonmenta

approaches that encourage consumption of these nutrient-dense foods.

60



Nutrition attitude is another variable in which there was a signifidiffietrence in the
proportion of responses between groups, but closer inspection reveafsoatairnsimilarity.
Students in both groups had similar attitudes about the healthfulniesfobds they chose to eat
and drink. The greatest proportion of students within each group reported th¢himpdse and
drank were “healthy sometimes.” The variation in the proportion of respofséudents
between groups were at the extreme ends; that is thinking they alwaysdadrank healthy
foods and never eating or drinking healthy foods. This finding that stutiemksrost of the
foods they eat and drink are healthful may be due to the fact that most stodertsthe control
and intervention groups demonstrated inaccurate knowledge regarding tigedopdrom which
they should eat most and incorrectly answering that only 2 serving sfdndtvegetables should
be eaten daily. For this attitude to be changed it is imperative thanstthave accurate

nutrition knowledge.

Within the food frequency behavior questionnaire item, at pre-interventiomssusdf-
reported consuming each type of food item with similar frequency. The exceas the
frequency of eating vegetables, with students in the control grau@petting more frequent
consumption of vegetables in comparison to students in the intervention gitoelfood item
consumed most frequently by students in both groups was French fries diottbiped by
sweets. This finding supports the fact the students in both groups heurataattitudes
regarding the healthfulness of the food items they eat each day. In addition{ssindimth
groups reflected similarly low levels of intent to select healtfofodls and similarly moderate
levels of self-efficacy to select healthful foods. In contrast, resgmoof students in both groups

were similarly moderately high for behavioral capability for setgchealthful foods.

Regarding physical fithess, there was only one significant differetweda®groups.

More intervention students performed above the healthy fitness zone orxdukditen hang
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assessment versus control students. Otherwise, students in both groupsrdeedaistilar

levels of fithess for trunk strength, flexibility and cardio endurance

These findings provide evidence that students in both the interventionrdral gooups
were fairly similar in terms of nutrition attributes and physidalefss coming into the study with
a few exceptions. As such the conclusion is to reject six of ten of null hypo#tatag there
would be differences between students in the control and intervention groomp®

intervention.

Ho.1: At pre-intervention there will be differences in the nutrition knowdelgtween students
participating iInCATCH Kids Cluland students not participating in after-school programs.
Significant differences were observed with the food group that should be aohtherieast each
day (p<0.001) and the number of fruit and vegetable servings that should be cbrssmday

(p<0.001). Therefore, fail to reject null hypothesis one.

Ho.4 At pre-intervention there will be differences in the nutritiondiis between students
participating inCATCH Kids Cluland students not participating in after-school programs. There
was one significant difference observed with the question regardinglatthat the foods one is

consuming are healthy (p=0.001). Therefore, fail to reject null hypothesis four.

Ho.7 At pre-intervention there will be differences in the intent to chdesalthful foods between
students participating IBATCH Kids Clukand students not participating in after-school
programs. There was no significant difference observed regardingtmt@mose healthful

foods. Therefore, reject null hypothesis seven.
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Ho.1o At pre-intervention there will be differences in the nutrition sfficacy between students
participating inCATCH Kids Cluland students not participating in after-school programs. There
was no significant difference observed regarding self-efficacyreldre, reject null hypothesis

ten.

Ho1s At pre-intervention there will be differences in the nutrition behatapability between
students participating IBATCH Kids Clutand students not participating in after-school
programs. There was no significant difference observed regardingamutr@havioral capability.

Therefore, reject null hypothesis thirteen.

Ho.1e At pre-intervention there will be differences in the nutrition behawetween students
participating inCATCH Kids Cluland students not participating in after-school programs. There
was one significant difference observed regarding nutrition behavisuegation of vegetables

(p=0.010). Therefore, fail to reject null hypothesis sixteen.

Ho.1g At pre-intervention there will be differences in trunk strength eetwstudents
participating inCATCH Kids Cluland those not participating in after-school programs. There
was no significant difference observed regarding trunk strength. dheredject null hypothesis

nineteen.

Ho22 At pre-intervention there will be differences in upper-body strendthelem students

participating inCATCH Kids Clukand those not participating in after-school programs. There
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was a significant difference observed in upper-body strength (p=0.007). Thefaiidio reject

null hypothesis twenty-two.

Ho2s At pre-intervention there will be differences in flexibility Wween students participating in
CATCH Kids Clukand those not participating in after-school programs. There was no sighnifica

difference observed in flexibility. Therefore, reject null hypothes@ntyfive.

Ho.g At pre-intervention there will be differences in cardio endurantedes students
participating inCATCH Kids Clukand those not participating in after-school programs. There
was no significant difference observed in cardio endurance. Therefeot,mal hypothesis

twenty-eight.

Post-Intervention Similarities and Differences Between Groups

As expected, at post intervention there were significant differencesdr®both groups
in the areas of knowledge, attitude, behavioral capability, nutrition hawd physical fithess
measure of flexibility. The first significant difference was thstribution of responses related to
the number of servings of fruits and vegetables that should be eaten eathhieythe
proportion of students in both groups who correctly answered “at least Bgsgnvicreased, the
percent increase for students in the intervention group was 106% cdrtpar24% increase in
students in the control group. There was also a significant differetioe proportion of
responses between groups regarding the food group that should be consumedehehrazst.
However, only a small proportion of both control or intervention students eelpibve correct
answer of breads, cereals, rice, and pasta. Further, there was Iitje ¢tman pre to post for

both groups. A larger percentage of students in the intervention group cdrigpatedents in the
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control group incorrectly reported meats, fish, poultry, beans, eggs and oujsagd the
vegetable group. This might be explained by the fact that the nutrisisone were designed to
emphasize high fiber foods such as beans and vegetables. It should also beahoteitktthe
distribution of responses between students in both groups was similag foothgroup to eat the
least of every day, the proportion of students within each group indentifgiisg oils and
sweets” as the correct answer increased from pre to post intervienfi®ri% for students in the
control group and 73.3% for students in the intervention group. This improved kigewle
regarding fruits and vegetables may help to explain the unexpected finditigqudes. While
there was a significant difference in the proportion of responses llarspnaportion of students
in the intervention group believed that the foods they were currently carguare healthy in
comparison to students in the control group. The observed shift in resportbesifibervention
group was toward “no” indicating a belief that the foods they chose to@alriamk are not
healthy. While this may seem concerning, it may reflect that stuctethts intervention group
were more aware of their unhealthful choices due to an improvement in kigewl@s such this

is encouraging in that knowledge is essential for behavior changeuio occ

At post-intervention students in the control group had a greater meandvahavi
capability score compared to intervention students. Also, there weggnificant differences
among nutrition behaviors. Control students self-reported more frequentlyn@ogsruit
compared to students in the intervention group, while intervention stuéentsad consuming
fewer sweets. The significant difference in consumption of fruitdoyesits in the control groups
may be explained by the fact that 10 of the 13 control schools participatedoinsviawitrition
programs. These programs included Oklahoma Cooperative Extension Segicerainity
Nutrition Education Program (CNEP) which offers classroom based lessoatecing healthy
foods and food safety. Aside from CNEP other schools conducted teacher grasgnition

lessons within the classroom, health fairs, and had community and school basied nutr
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specialists’ presentations. One other unique program within one scladoliisbar they offer in
the cafeteria with lessons encouraging fruit and vegetable uptake. i&gcithis may have

impacted students in the control group self-reporting more frequent consuwipfioits. Lower
self-reported frequency of consuming of sweets by students in the intenvgrdup is consistent

with their demonstrated knowledge of the recommendation to eat faweoifa and sweets.

Regarding physical fithess, a greater proportion of control studentsabler® perform
within the healthy fitness zone on the sit and reach assessment in comparients in the
intervention group. While there were not significant differencelsémiean score of students
falling within and above the HFZ for each of the other physical fitheasumnes, there were
positive trends for students within each group indicating there wasisggm@vement in fithess

levels.

These findings support five of ten null hypotheses regarding nutritionuisibnd
physical fitness stating there will no differences between stuiretiite control and intervention

groups at post intervention.

Ho.: At post-intervention there will be no difference in nutrition knowledge betwsaalents

participating inCATCH Kids Cluland students not participating in after-school programs. There

were two significant differences observed for the food group that shoutthbamed the most
each day (p<0.001) and the number of fruit and vegetable servings that should be d@zsime

day (p<0.001). Therefore, reject null hypothesis two.

Hos: At post-intervention there will be no difference in nutrition attitudeséen students

participating inCATCH Kids Cluland students not participating in after-school programs. There
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was one significant difference observed with the question regardinglatthat the foods one is

consuming are healthy (p=0.035). Therefore, reject null hypothesis five.

Hog At post-intervention there will be no difference in intent to choose hedltitfds between
students participating IBATCH Kids Clutand students not participating in after-school
programs. There was no significant difference observed regardingtmtroose healthful

foods. Therefore, fail to reject null hypothesis eight.

Ho.11: At post-intervention there will be no difference in nutrition seficaty between students
participating inCATCH Kids Cluland students not participating in after-school programs. There
was no significant difference observed regarding self-efficacyreidre, fail to reject null

hypothesis eleven.

Ho.14 At post-intervention there will be no difference in nutrition behavicapbbility between
students participating IBATCH Kids Clukand students not participating in after-school
programs. There was a significant difference observed with regareain behavioral capability

score (p=0.021). Therefore, reject null hypothesis fourteen.

Ho.17 At postintervention there will be no difference in nutrition behaviohwden students
participating inCATCH Kids Cluland students not participating in after-school programs. There
were two significant differences observed regarding nutrition behearumption of fruit

(p=0.014) and consumption of sweets (p<0.001). Therefore, reject null hypothesiesa.
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Hoo At post-intervention there will be no difference in trunk strength amimigpsts
participating inCATCH Kids Cluland students not participating in after-school programs. There
was no significant difference observed regarding trunk strength. Therifibto reject null

hypothesis twenty.

Ho.23 At post-intervention there will be no difference in upper-body strength anashgnss
participating inCATCH Kids Clutand students not participating in after-school programs. There
was no significant difference observed in upper-body strength. Therefbte r&ect null

hypothesis twenty-three.

Ho2e At post-intervention there will be no difference in flexibility amatgdents participating
in CATCH Kids Clutand students not participating in after-school programs. There was a
significant difference observed in flexibility (p=0.042). Thereforesatepull hypothesis twenty-

SiX.

Ho.og At post-intervention there will be no difference in cardio endurance astadgnts
participating inCATCH Kids Cluland students not participating in after-school programs. There
was no significant difference observed in cardio endurance. Therefbte réect null

hypothesis twenty-nine.
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Changes Within Students the Intervention Group

Students that participated in tBATCH Kids Clulprogram reported some statistically
significant changes from pre to post intervention. The SCT cartdéeifi greater understanding
of the applied nutrition curriculum. Figure 1 illustrates the tri¢atimship between the three
factors for intervention students. Intervention students reporteghteg understanding of the
recommended amount of fruit and vegetable servings per day at post, demagrisicetizsed
knowledge. Knowledge is a key component to behavioral change (Contento, 2007gntiaerv
students indicated their knowledge had increased from pre to post, whiclsavesflaicted in
behavior change as reported consuming more vegetables at post. Studentedlsimstficant
changes for two other behaviors; increasing bean consumption and decteasingption of
sweets. Improved knowledge is also demonstrated in students’ attitude. At@osntion
there was a shift in the proportion of students that believed the foodseheygurently
consuming were healthy. Of interest is a greater proportion of studgaist avho felt that the
foods they were currently consuming were not healthy compared to preeirttenvresponses.
This might be explained by the fact that students are more aware ofliabdeete healthy, and
therefore had a greater understanding that the foods they were cons@aréntpwhealthy.
Another key aspect of SCT is self-efficacy which is crucial if‘ithigation, modification, and
maintenance of complex behaviors such as healthful eating” (Contento, 2007; pg/Vhil8).
there was no significant improvement in self-efficacy of studentseiintervention group, their
mean pre intervention scores were moderate. The improved knowledge amdtentee! of
self-efficacy may explain the significantly improved intent to cledusalthful foods, if available.
These changes in cognitive factors help to explain the self-reported shiatgdaviors.
Intervention students reported consuming vegetables and beans more frequkstlheets less
frequently at post compared to pre. While the changes among interventientstack few, a

platform is being laid to help aid students develop healthy nutrition habitisef future.
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Along with significant nutrition changes, the intervention providetdange in the after
school environment providing increased opportunity for students to be miyglevatgorously
active on a daily basis. As such students exhibited an important andcsiginifinprovement in
one measure of physical fitness, that being cardio endurance. Improved apabityds
especially noteworthy because it is the most important part of any fimesser(Meredith &
Welk, 2007). Cardio respiratory activity is associated with numerouthhesaiefits including
decreased risk of cardiovascular disease, coronary arteryalibgpsrtension, diabetes, obesity,

and some forms of cancer (Surgeon General, CDC, 1996).

CATCH Kids Clulprovided the nutrition education that positively influenced the
cognitive factors of knowledge and intent of the students. Also, thesafieol program
provided an environment in which students could participate in regular physicéty and try

healthy snacks which may explain the behavior changes observed among itestedents.
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itive F I
A Knowledge
A Intent
+ Behavioral Capability
+ Self-efficacy

Behavior
Environment V¥ Consumption of Sweets
Provided healthy snacks A Consumption of Beans
Daily physical activity A Consumption of Veggies

1~_Physical Activity

\_ \ .

Figure 1: SCT Triad for Intervention Stude

The findings related to changes in students inrttegvention group support a conclus
to reject the null hypotheses for four of the sitrition variables and two of the four physi
fithess variables. As such, the CATCH Kids Clubvad effectivein positively impacting

students nutrition attributes and physical fitneesisures

Ho.s: From pre to postitervention there will be no difference in nutitiknowledge amon
students participating IBATCH Kids Clu. There were two significant défences observed f
the food group that should be consumed the most@age (p=0.006) and the number of fruit ¢
vegetable servings that should be consumed eac{pdf@y001). Therefore, reject ni

hypothesis three.
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Hos: From pre to post-intervention there will be no difference in nutritictudéts among
students participating IBATCH Kids Clulafter-school program. There was one significant
difference observed with the question regarding attitude that the foodscumesisning are

healthy (p=0.015). Therefore, reject null hypothesis six.

Hoo: From pre to post-intervention there will be no difference in intent to cheadthful foods
among students participating@ATCH Kids Club There was a significant difference observed

regarding the intent to choose healthful foods (p-0.002). Therefore,majebypothesis nine.

Ho.12 From pre to post-intervention there will be no difference in nutritiorestfacy among
students participating IBATCH Kids Club There was no significant difference observed

regarding self-efficacy. Therefore, fail to reject null hypothesedve.

Ho.1s From pre to post-intervention there will be no difference in nutrition bete\aapability
among students participating@ATCH Kids Clulafter-school program. There was no
significant difference observed regarding nutrition behavioral capabilherefore, fail to reject

null hypothesis fifteen.

Ho.1s From pre to post-intervention there will be no difference in nutrition betrsaamong
students participating IGATCH Kids Clulafter-school program. There were three significant

differences observed regarding nutrition behavior consumption of veget{@43),
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consumption of beans (0.010), and consumption of sweets (0.008). Thereforeutkject n

hypothesis eighteen.

Ho.21: From pre to post-intervention there will be no difference in trunk strengdhgstudents
participating inCATCH Kids Club There was no significant difference observed regarding trunk

strength. Therefore, fail to reject null hypothesis twenty-one.

Ho.24 From pre to post-intervention there will be no difference in upper- body gtramgpng
students participating IBATCH Kids Club There was no significant difference observed in

upper-body strength. Therefore, fail to reject null hypothesis twenity-f

Ho.o7. From pre to post-intervention there will be no difference in flexibéityong students
participating inCATCH Kids Club There was a significant difference observed in flexibility

(p=0.008). Therefore, reject null hypothesis twenty-seven.

Ho.s0 From pre to post-intervention there will be no difference in cardio endueanong
students participating IBATCH Kids Club There was a significant difference observed in

cardio endurance (p<0.001). Therefore, reject null hypothesis thirty.
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Academic Performance

Another finding of this study was that there was no difference in stéinddrtest scores
between control and intervention students. Intervention students pairigipetegular physical
activity did not perform better on the Oklahoma Core Curriculum standarngigedHowever,
this was just the finding after one year of intervention evaluatioengivore time, the
intervention might exhibit a greater effect on academic achievemengantervention students.
A physical education program was in place for 17 years in schools in Nigpdlinois before it
was evaluated, and there was a significant correlation between acaahievement and
participation in the physical education program (Ratey & Hagerman, 2008). In ¢onc¢hes

finding supports the null hypothesis related to academic performance.

Hos:: There will be no difference in standardized test scores betweentstpdditipating in
CATCH Kids Clulafter-school programs and students not participatit@AMCH Kids Club.
There was no significant difference observed between standarei&testores. Therefore, fail to

reject null hypothesis thirty-one.

The current study yielded similar results as the pilot study conductedltgriet al.
(2004). Intervention students in the pilot study had increased time walking apdskzttime
standing (Kelder et al., 2004), while intervention students of the cuatieht demonstrated a
significant increase in cardio endurance. This can be explained acthbdt theCATCHKIds
Club program is designed to increase the amount of time students spend in moderat®ts vig

levels of structured activity after school.
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There were also similar findings between studies regarding antrith both studies
students in the intervention groups demonstrated improved knowledgennrnber of servings
of fruits and vegetables that should be consumed each day compared to refeneotstudents
(Kelder et al., 2004). Also, in both studies intervention studentsegmfied consuming
vegetables more frequently in comparison to reference/control stuatguast (Kelder et al.,
2004). While there were similarities in the findings of the two stuthese were a few
differences. Unlike Kelder’s study, students in the current studpnEnated a change in
attitude regarding the healthfulness of the foods they were eatimg\viement in the intent to
select the more healthful food options, more frequent consumption beaessfgduent
consumption of sweets. While further investigation is needed, thésedces may be
explained by differences in the delivery of the nutrition lessons and/dalzilii of foods in the
students’ environments. However, it can be concluded that both the pilot and study have
provided evidence th&@ATCH Kids Clubis effective in improving nutrition and physical activity

behaviors among students participating in the program.

Summary

At pre-intervention students in both the intervention and control grougssiveilar in
that they had accurate knowledge that fats, oils and sweets should be cormshefidn, but
this accurate knowledge was not reflected in the reported frequency for aogigrench fries
and sweets. This may suggest that students had low self-efficéyriability to not select
these foods or that they may be exposed to environments in which high fatestdeswls are

the only option. Also, it might suggest a disconnect between knowledge anibhehav

From pre to post-intervention students in the intervention group demodsingi®ved
nutrition knowledge regarding the amount of fruit to each day, and a [segmntage of students

recognized the need to eat limited amounts of fats, oils and sweetshahgedn knowledge
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may explain why after participating in tliATCH Kids Clubmore students in the intervention
group felt the foods they chose to eat were not healthful compared to ¢katpge of students in

the control group.

Another finding of interest is that at post-intervention more studetii® control group
reported increased behavioral capability and eating fruit on a neapeeint basis compared to
students in the intervention group. This may be the result of a cenbrobl site implementing
the fresh fruit and vegetable project. If so, it is in keeping with thetB&Tsuggests that
changes in the environment can result in a reciprocal change in behaviorsnamdisléurther
investigation into the benefits of interventions aimed at changinghthieement in which
students make food choices. Finally, the SCT is useful in explaining posiéingeshwithin

students in the intervention group over the course of the project.

Limitations

There are a few limitations to this study. First, all the dataenubstionnaire was self-
reported, lending itself toward bias. Students may have reported changedheltttvide,
intent, or self-efficacy because they knew it was the more healdsjpbnse rather than recording
their actual behavior or basing responses on their actual attitudé ansatf-efficacy. Second,
the questionnaire administered to students was lengthy with 58 total il#merefore, students
may have experienced questionnaire fatigue and just bubbled a resjtbosk neally
considering the proper response for the item. Next, the fithessgrtamveze conducted with the
equipment available within the schools; equipment was not the samaahadils. Because
equipment between schools varied and may not have been calibrated propertgal fitrysss
results might have been inaccurate. Also, a variable that could nohtvelled was nutrition
education programming presented to control students. Control stuagentsdrof the 13 schools

were exposed to nutrition education, which may have resulted fewer sighifitanges between
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the study groups at post intervention. Finally, the program was conductedHhmsrsearcafter
school volunteers, not professionals. While the teachers and volunteersdueated on how to
conduct fitnessgram tests, there may have been variations in the vesgdisements were
conducted based on what the teachers and volunteers understood from thegr $esgions and

level of motivation.

Conclusion

After participating in theCATCH Kids Clukafter-school program students self-reported
some positive, significant changes in nutrition cognitive factors antimtpehaviors. In
addition, exposure to daily structured physical activity improved studearidio endurance.
Therefore, the findings of this study indicate nutrition education prognagnamd exposure to
daily structured physical activity in after-school settingsilitesn improved nutrition behaviors

and level of cardio endurance fitness.

Recommendations for Future Research

In future studies analyzing report cards at various intervalagltite intervention might
be a better indicator of the impact physical fitness has on acadatoames rather than utilizing
one test score from an isolated day. Also, providing more extensive traniafgefr school
program administrators so that fithessgram measurements, and progri@meéntation can be a
controlled as much as possible, limiting chance for error and variationsdresehools. Finally,
administer a revised questionnaire at pre and post that is shorteretiittm one

administered in this study, and specifically clarify nutrition knowledgatipres.

77



REFERENCES

American Dietetic Association (2008). Position of the American Diefetsociation: Health
implications of dietary fiberJournal of the American Dietetic Associatiat08: 1716-1731.
doi: 10.1016/j.jada.2008.08.007

American Dietetic Association (2008). Position of the American Diefetsociation: Nutrition
guidance for healthy children ages 2 to 11 Yedwmurnal of the American Dietetic Association.
108: 1038-1047. doi: 10.1016/j.jada.2008.04.005

Bailey, R. (2006). Physical education and sport in schools: A Review of Benefits
Outcomes.Journal of School Health76(8): 397-401.

Bandura, A. (1986)Social Foundations of Thought and Action: A Social Cognitive Theory.
Englewoods Cliffs, NJ: Prentice-Hall.

Batada, A., Wootan, M.G. (2007). Nickelodeon markets nutrition-poor foods toerhildr
American Journal of Preventative Medicin@3(1): 48-50. doi: 10.1016/j.amepre.2007.02.035

Bauer, K.W., Nelson, M.C., Boutelle, K.N., Neumark-Sztainer, D. (2008). Phigihiances on
adolescents' physical activity and sedentary behavior: Longitudinal fsflimg project EAT-
II. International Journal of Behavioral Nutrition and Physical Activity2: 1-7 doi:
10.1186/1479-5868-5-12

Blackman, M.C., Kvaska, C.A. (2011Nutrition Psychology Improving Dietary Adherence.
Sudbury, MA: Jones and Bartlett Publishers.

78



Centers for Disease Control and Prevention. (2011). About BMI for children and teens.
Retrieved from
http://www.cdc.gov/healthyweight/assessing/bmi/childrensbmi/abddtensbmi.html

Centers for Disease Control and Prevention. (2009). Behavior Risk Facteill8nce System.
Retrieved fromhttp://www.cdc.gov/BRESS/

Centers for Disease Control and Prevention. (2011). Overweight and Obesiltyt H
Consequences. Retrieved fréwip://www.cdc.gov/obesity/causes/health.html

Centers for Disease Control and Prevention. (2011). Overweight and obesihonkc
consequences. Retrieved frombp://www.cdc.gov/obesity/causes/economics.html

Centers for Disease Control and Prevention. (2009). Overweight Children-Ages 6
Percentage has increased from 6% in 1976 to 17% in 2006. Retrieved from
http://www.cdc.gov/Features/dsOverweightChildren/

Centers for Disease Control and Prevention. (2011). Physical actividydoyone: Children.
Retrieved fromhttp://www.cdc.gov/physicalactivity/everyone/quidelines/childnéml

Centers for Disease Control and Prevention. (2011). Fruit and vegetablésbeRefiieved
from http://www.fruitsandveggiesmatter.gov/benefits/index.html

Centers for Disease Control and Prevention. (2011). Physical activity @ittt HEhe benefits
of physical activity. Retrieved from
http://www.cdc.gov/physicalactivity/everyone/guidelines/childranlht

Chomitz, V.R., Slining, M.M., McGowan, R.J., Mitchell, S.E., Dawson, G.F., Hacker, K.A.
(2009). Is there a relationship between physical fitness and acadersiceaichint? Positive
results from public school children in the Northeastern UnitedsStaeairnal of School Health
79(1):30-37. doi: 10.1111/j.1746-1561.2008.00371.x

79



Colapinto, C.K., Fitzgerald, A., Taper, L.J., Veugelers, P.J. (2007). Chidoesference for
large portions: Prevalence, determinants, and consequelmesal of the American Dietetic
Association.107: 1183-1190. doi: 10.1016/j.jada.2007.04.012

Committee of Public Education. (2001). American Academy Of Pediatrid&drésh
Adolescents, and TelevisiofPediatrics. 107: 423-436.

Contento, I.R. (2007)Nutrition Education: Linking Research, Theory, and PractiSadbury,
MA: Jones and Bartlett Publishers.

Cooperative Nutrition Education Programs. (2009). About CNEP. Retrieved from
http://www.fcs.okstate.edu/cnep/about/overview.htm

Diary Council Digest. (2007). Health benefits of dairy food: An update.ieRetf from
http://www.nationaldairycouncil.org/Research/DairyCouncilDideshives/Pages/dcd78-

6Pagel.aspx

Dairy Research Institute. (2010). Sources of dairy foods in the U.S. diet loyagp compared
with the 2010 Dietary Guidelines for Americans recommendations. Retrieom
http://www.usdairy.com/DairyResearchinstitute/NHanes/Docunfebts¥203%20Charts%20-
%20Dairy%20food%20consumption%20by%20age%20groups%20-
%2003%2023%2011%20DRAFT.pdf

Fisher, J.0O., Liu, Y., Birch, L.L., Rolls, B.J. (2007). Effects of portion size andedensity
on young children’s intake at a me@&merican Journal of Clinical Nutrition86: 174-179.

Flores, A. (2007). Portion Size, Energy Density are Key Components inGéiltsic Intake.
Retrieved fromhttp://www.ars.usda.gov/is/pr/2007/071214.htm

Fox, M.K., Gordon, A., Nogales, R., Wilson, A. (2009). Availability and consumption of
competitive foods in US public school3ournal of the American Dietetic Associatial09:
s57-s65.

80



Fox, C.K., Barr-Anderson, D., Neumark-Sztainer D., Wall, M. (2010). Physicuaitaeind
sports team participation: Associations with academic outcomes in mitdiel std high
school studentsJournal of School Health80(1): 31-37. doi: 10.1111/}.1746-
1561.2009.00454.x

Galvez, M.P., Hong, L., Choi, E., Liao, L., Godbold, J., Brenner, B. (2009). Childhood obesity
and neighborhood food-store availability in an inner-city commurfiiyerican Pediatrics9:
339-343.

Greer, F.R., Krebs, N.F. (2006). Optimizing Bone Health and Calcium In&kemnts,
Children, and Adolescent®ediatrics. 117: 578-575. doi: 10.1542/peds.2005-2822

Gropper, S.S., Smith, J.L., Groff, J.L. (2008)dvanced Nutrition and Human Metabolism.
Belmont, CA: Wadsworth.

Harvard School of Public Health. (2011). The Nutrition Source. Food Pyraidat should |
really eat? Retrieved frofittp://www.hsph.harvard.edu/nutritionsource/what-should-you-
eat/pyramid-full-story/index.html

Joseph, J.A., Nadeau, D.A., Underwood, A. (2002)e Color Code New York: The Philip
Leaf Group.

Keita, A.D., Casazza, K., Thomas, O., Fernandez, J.R. (2009). Neighborhood-Level
disadvantage is associated with reduced dietary quality in childoemnal of the American
Dietetic Association 109(9): 1612-1616. doi: 10.1016/jada.2009.06.373

Kelder, S., Hoelscher, D.M., Barosso, C.S., Walker, J.L., Cribb, P., Hu, S. (2004) ATG#IC
Kids Club: a pilot after-school study for improving elementary studentstion and physical
activity. Public Health Nutrition.8(2): 133-140. doi: 10.1079/PHN2004678

81



Manley, A.F. (1996). Physical activity and health a report of the Surgeon Gexecative
summary. Retrieved fromtp://www.cdc.gov/nccdphp/sgr/index.htm

Martin, C.K., Thomson, J.L., LeBlanc, M.M., Stewart, T.M., Newton, R.L., Han, H.,. . ...
Williamson, D.A. (2010). Children in school cafeterias select foods comgainére saturated
fat and energy than the Institute of Medicine recommendatibins.Journal of Nutrition140:
1653-1660. doi: 10.3945/jn.109.11931

McMurrer, M. (2008, February)instructional time in elementary schools: A closer look at
changes for specific subjectRetrieved fromwww.cep-dc.org

Meredith, M.D., Welk, G.J. (Eds.). (2007itnessgram Activitygram Test Administration
Manual. Champaign, IL: Human Kinetics.

Molnar, A., Garcia, D.R., Boninger, F., Merrill, B. (2008). Marketing of foods of nahim
nutritional value to children in school®reventative Medicine47: 504-507. doi:
10.1016/j.ypmed.2008.07.019

Nader, P.R., Williston, J.G., Bachman, K.J., Zive, M., McKenzie, T., Webber, L.S.,. ... yEbzur
M.K. CATCH Kids Club Nutrition.Hasbrouck Heights, NJ: FlagHouse Inc.

North Carolina Cooperative Extension. (2008). Right-size your portions. \Reltfimm
http://www.ces.ncsu.edu/depts/fcs/pdfs/PortionSize _School _Age.pdf

North Caroline Cooperative Extension. (2011). Control portion size to helkoaiories.
Retrieved from
http://www.ces.ncsu.edu/successfulfamily/Nutrition%20&%20Wadk/control.htm

North Carolina Department of Health and Human Services. (2007). Food for thdlajking
the grade through healthful eating. Retrieved from
http://www.eatsmartmovemorenc.com/FoodForThought/Texts/fft-grade4.pdf

82



Office of the Surgeon General. (2010). Fact Sheet: Childhood overweight aitgd obes
prevention initiative. Retrieved from
http://www.surgeongeneral.gov/obesityprevention/factsheet/inddx.htm

Ogden, C., Carroll, M. (2010). Prevalence of obesity among children andcastdesUnited
States trends 1963-1965 through 2007-2(R8trieved from
http://www.cdc.gov/nchs/data/hestat/obesity _child_07_08/obesity child_07m08.h

Oklahoma Department of Education. (2010). 2009-2010 Low-Income Report. Retrieved from
http://sde.state.ok.us/schools/childnut/Programs/LowlncomeReport0910.pdf

Panel on the Definition of Dietary Fiber: A Report of the Panel on Macrentsy
Subcommittees on Upper Reference Levels of Nutrients and Intenpnegati Uses of Dietary
Reference Intakes, and the Standing Committee on the Scientific EmalofDietary Reference
Intakes. (2005)Dietary Reference Intakes for Energy, Carbohydrate, Fiber, Fat, Fatty Acids,
Cholesterol, Protein, and Amino Acidé/ashington D.C.: The National Academies of Press.

Parikh, S.J., Yanovski, S.J. (2003). Calcium intake and adipddity. American Journal of
Clinical Nutrition. 77: 281-287.

Pate, R.R., Davis, M.G., Robinson, T.N., Stone, E.J., McKenzie, T.L., Young, J.C. (2006).
Promoting physical activity in children and youth: A leadership roledlooals: A scientific
statement from the American Heart Association council on nutrition, phystbatyg and
metabolism (Physical Activity Committee) in collaboration wita douncils on cardiovascular
disease in young and cardiovascular nursi@gculation. 114: 1214-1224. doi:
10.1161/CIRCULATIONAHA.106.177052

Ratey, J.J., Hagerman, E. (2008PARK The Revolutionary New Science of Exercise and the
Brain. New York, NY: Hachette Book Group.

Sibley, B.A., Etnier, J.L. (2003). The relationship between physical actidtgagnition in
children: A meta-analysisPediatric Exercise Science5: 243-256.

83



Singh, G.K., Kogan, M.D., Sliapush, M., Van Dyck, P.C. (2008). Independent and joint effects
of socioeconomic, behavioral, and neighborhood characteristics on physidaltynaot

activity levels among US children and adolescedtarnal of Community HealiB3: 206-216.

doi: 10.1007/s10900-008-9094-8

Sission, S.B., Broyles, S.T., Baker, B.L., Katzmarzyk, P.T. (2010). Screen tinsgggihy
activity, and overweight in U.S. youth: National Survey of Children’s [tH&®03. Journal of
Adolescent Health47: 309-311. doi: 10.1016/j.jadohealth.2010.02.016

Sisson, S.B., Church, T.S., Martin, C.K., Tudor-Locke, C., Smith, S.R., Bouchard, C.,. . ...
Katzmarzyk, P.T. (2009). Profiles of sedentary behavior in children ande€eots: The U.S.
National Health and Nutrition Examination Survey, 2001-20@8rnational Journal of
Pediatric Obesity.4(4): 353-359. doi: 10.3109/17477160902934777

Tassitano, R.M., Barros, M.V.G., Tenorio, M.C.M., Bezerra, J., Florindo, A.A., Reis, R.S.
(2010). Enrollment in physical education is associated with healtiedddahavior change
among high school studentdournal of School Health80(3): 126-133. doi: 10.1111/].1746-
1561.2009.00476.x

United States Department of Agriculture. (2010). Fluid milk consumptidreit/bited States.
Retrieved fromhttp://www.usda.gov

United States Department of Agriculture. (2011). MyPyramid. Retiiésom
http://www.mypyramid.gov/index.html

United States Department of Health and Human Services. (2010). Dietaryiriagider
Americans, 2010. Retrieved framtp://www.hhs.gov/

Youth Risk Behavior Surveillance System (2010). Healthy Youth. Retrieved from
http://www.cdc.gov/HealthyYouth/yrbs/index.htm

84



Youth Risk Behavior Surveillance System, Oklahoma (2010). Oklahoma 2009 and Waiesd S
2009 Results. Retrieved from
http://apps.nccd.cdc.gov/youthonline/App/Results.aspx?TT=G&OUT=0&8ERQID=QQ&L
ID=0OK&YID=2009&LID2=XX&YID2=2009&COL=&ROW1=&ROW2=8&HT=QQ&L CT=&F
S=1&FR=1&FG=1&FS| =&FRL=&FGL=&PV=&C1=0K2009&C2=XX2009&QP=G&DP=1&
VA=CI&CS=N&SYID=&EYID=&SC=DEFAULT&SO=ASC&pf=1&TST=True

Venes, D. (Ed.). (2001)Taber’s Cyclopedic Medical DictionaryPhiladelphia, PA: F.A.
Dauvis.

85



APPPENDICES

86



APPENDIX A

Oklahoma State University Institutional Review Board Approval

\

g
-

; Oklahoma State University Institutional Review Board
Request for Determination of Non-Human Subject or Non-Research
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identified?
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as human subject research as defined in 45 CFR 46.102(d) and (f) and is not subject to oversight by the

OSU IRB.
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APPENDIX B

Questionnaire

THE UNIVERSITY
of TExAS CA CH

Heartn Science CENTER

AT HousTtoN

CATCH KIDS CLUB
AFTER-SCHOOL STUDENT QUESTIONNAIRE

The following questions ask about foods and meals you eat, and what you know
about nutrition and physical activity. This is not a test. We want to learn about
what kids your age eat and know about nutrition and about physical activity.

The answers you give will be kept private. No one will ever know what you say
unless you tell them. Your name will never be used.

Taking this survey is up to you. Your choice about taking it will not affect how
you are treated in this program. You may choose to stop answering questions
at any time.

Please be as honest as you can. If you agree to take this survey, please write

your name and today's date on the lines below. This page will be separated from
the survey when you hand it in. Your name will not be on the survey itself.

Name:

Today's Date:
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CATCH KIDS CLUB
AFTER-SCHOOL STUDENT QUESTIONNAIRE

1. What grade are you in?

2. How old are you? years old

3. Are you a boy or a girl? Boy

Girl
4. How do you describe yourself?
WHITE

BLACK

HISPANIC

ASIAN or PACIFIC ISLANDER

AMERICAN INDIAN or ALASKAN NATIVE

0o oogn U

OTHER
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INSTRUCTIONS: Please CIRCLE your answer.

5. Yesterday, did you eat French fries or chips?
Chips are potato chips, tortilla chips, cheetos, corn chips, or other
snack chips.

a. No, | didn’t eat any French fries or chips yesterday.

b. Yes, | ate French fries or chips 1 time yesterday.

cC. Yes, | ate French fries or chips 2 times yesterday.

d. Yes, | ate French fries or chips 3 or more times yesterday.
6. Yesterday, did you eat any vegetables?

Vegetables are salads; boiled, baked and mashed potatoes; and all
cooked and uncooked vegetables.
Do not count French fries or chips.

No, | didn't eat any vegetables yesterday.

Yes, | ate vegetables 1 time yesterday.

Yes, | ate vegetables 2 times yesterday.

Yes, | ate vegetables 3 or more times yesterday.

aoow
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7. Yesterday, did you eat beans such as pinto beans, baked beans,
kidney beans, refried beans, or pork and beans?
Do not count green beans.

&

No, | didn’t eat any beans yesterday.

Yes, | ate beans 1 time yesterday.

Yes, | ate beans 2 times yesterday.

Yes, | ate beans 3 or more times yesterday.

a.
b.
c.
d.

8. Yesterday, did you eat fruit?
Do not count fruit juice.

No, | didn’t eat any fruit yesterday.

Yes, | ate fruit 1 time yesterday.

Yes, | ate fruit 2 times yesterday.

Yes, | ate fruit 3 or more times yesterday.

®oow
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10.

Yesterday, did you drink fruit juice?

Fruit juice is a drink, which is 100% juice, like orange juice, apple
juice, or grape juice.

Do not count punch, kool-aid, sports drinks, and other fruit-flavored
drinks.

(oo
Bag
No, | didn’t drink any fruit juice yesterday.
Yes, | drank fruit juice 1 time yesterday.

Yes, | drank fruit juice 2 times yesterday.
Yes, | drank fruit juice 3 or more times yesterday.

aoow

Yesterday, did you eat sweet rolls, doughnuts, cookies, brownies,
pies, or cake?

No, | didn’t eat any of the foods listed above yesterday.
Yes, | ate one of these foods 1 time yesterday.

Yes, | ate one of these foods 2 times yesterday.

Yes, | ate one of these foods 3 or more times yesterday.

a.
b.
c.
d.
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11.  Yesterday, did you exercise or participate in sports activities that
made your heart beat fast and made you breathe hard for at least 20
minutes. (For example: basketball, jogging, skating, fast dancing,
swimming laps, tennis, fast bicycling, or aerobics)?

) B N EWE

a. YES
b. NO

12. How many TV shows or videos do you watch during the week?

| didn't watch TV or videos
1

2

3 or more

aoow

13. How many TV shows or videos do you watch during the weekend?

| didn’t watch TV or videos
1

2

3 or more

aooo
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14.

15.

During the week, how many hours per day do you usually play video
games like Nintendo, Sega, games at the arcade, or use the
computer to surf the Internet?

| don’t play video games or use the computer
Less than 1 hour a day

1-2 hours a day

3-4 hours a day

More than 4 hours a day

caoooTo

During the weekend, how many hours per day do you usually play
video games like Nintendo, Sega, games at the arcade, or use the
computer to surf the Internet?

| don’t play video games or use the computer
Less than 1 hour a day

1-2 hours a day

3-4 hours a day

More than 4 hours a day

oo oTe
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16.

17.

18.

19.

During the past 12 months, on how many sports teams did you play?
Sports teams are baseball teams, soccer teams, swim teams,
basketball teams or football teams.

cooo

3 or more teams

Do you ever read the nutrition labels on food packages?

a. Almost always or always
b. Sometimes
c. Almost never or never

From which food group should you eat the most servings each day?
Choose only one group.

breads, cereals, rice, pasta

dairy products (milk, cheese)

fats, oils, sweets

fruits

meats, fish, poultry, beans, eggs, nuts
vegetables

don’t know

@mooouTD

From which food group should you eat the fewest servings each
day? Choose only one group.

breads, cereals, rice, pasta

dairy products (milk, cheese)

fats, oils, sweets

fruits

meats, fish, poultry, beans, eggs, nuts
vegetables

don’t know

@mooooTw
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20.

21.

22.

23.

How many total servings of fruits and vegetables should you eat
each day?

At least 2
At least 5
At least 8
At least 10

| don’t know

caooTw

What you eat can make a difference in your chances of getting heart
disease or cancer.

a. YES
b. NO
C. | don’t know

The foods that | eat and drink now are healthy.

a. Yes, all of the time
b. Yes, sometimes
C. No

I like to try new foods.

a. Almost always or always
b. Sometimes
c. Almost never or never
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24,

285.

26.

27.

28.

Do you ever eat high fiber cereal?

a. Almost always or always
b. Sometimes
c. Almost never or hever

Do you ever eat whole wheat bread?

a. Almost always or always
b. Sometimes
C. Almost never or never

Do you ever drink 100% fruit juice?

a. Almost always or always
b. Sometimes
©: Almost never or never

Do you ever eat fruit for lunch?

a. Almost always or always
b. Sometimes
C. Almost never or never

Do you ever eat vegetables for dinner?

a. Almost always or always
b. Sometimes
c. Almost never or never
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INSTRUCTIONS: Please CIRCLE one of the two foods that you would pick
if you had to choose just one.

29. If you were at the movies, which one would you pick?

a. popcorn with butter b. popcorn without butter

30. Which would you pick to drink?

a. regular milk b. low fat or skim milk

31.  Which food would you eat for a snack?

a. candy bar b. fresh fruit
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32.

33.

34.

Which would you do if you were going to eat a piece of chicken?

-

a. leave on the skin b. take off the skin and
not eat the skin

Which food would you ask for?

FRCZEN o ICE
TOGURT i CREARM

a. frozen yogurt b.ice cream

Which would you choose to cook if you were going to help make
dinner at home?

a. French fries b. baked potato
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35.

36.

Which would you do if you were going to eat cooked vegetables?

a. eat without butter h. add butter

Which would you order if you were going to eat at a fast food
restaurant?

a. a regular hamburger b. a grilled chicken sandwich
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INSTRUCTIONS: Please CIRCLE ONE of the two foods that you think is

better for your health.
37.
a. whole wheat bread
38.
a. broiled beef
39.
a. cereal
40.
/@fﬂ_'— - ___‘-'1
\_‘_
a. beef
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b. white bread

b. broiled fish

b. beans



41.

=

a. chicken

42.
a. regular milk
43.
FROZEN
YOGURT
a. frozen yogurt

b. reqular hamburger

h. low fat or skim milk

ICE
CREANM

b. ice cream
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44,

45,

a. French fries

46.

a. 100% fruit juice
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b. French fries

b. baked potato

b. fruit punch



INSTRUCTIONS: The questions in this section ask how sure you are about

47.

48.

49,

50.

being able to eat some of the foods below. Please answer
by circling either NOT SURE, A LITTLE SURE or VERY
SURE for each question.

How sure are you that you can drink low fat or skim milk instead of
regular white milk?

a. Not sure
b. A little sure
C: Very sure

How sure are you that you can eat high fiber cereal instead of a
donut?

a. Not sure
b. A little sure
c. Very sure

How sure are you that you can eat fresh fruit instead of a candy bar?

a. Not sure
b. A little sure
c. Very sure

How sure are you that you can take the skin off of chicken (and not
eat the skin)?

a. Not sure
b. A little sure
c. Very sure
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51.

52.

53.

54.

How sure are you that you can ask for frozen yogurt instead of ice
cream?

a. Not sure
b. A little sure
c. Very sure

How sure are you that you can eat a baked potato instead of French
fries?

a. Not sure
b. A little sure
c. Very sure

How sure are you that you can drink fruit juice instead of a soft drink
(a soda pop)?

a. Not sure
b. A little sure
c. Very sure

How sure are you that you can order a grilled chicken sandwich at a
fast food restaurant instead of ordering a hamburger?

a. Not sure
b. A little sure
c. Very sure
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INSTRUCTIONS: The questions in this section ask how sure you are about

55.

56.

57.

58.

being physically active. Please answer by circling either
NOT SURE, A LITTLE SURE or VERY SURE for each
question.

How sure are you that you can be physically active 3-5 times a week?

a. Not sure
b. A little sure
c. Very sure

How sure are you that you can exercise and keep moving for most of
the time in your after school program?

a. Not sure
b. A little sure
c. Very sure

How sure are you that you can improve your physical fitness by
running or biking 3-5 times a week?

a. Not sure
b. A little sure
c. Very sure

How sure are you that you can keep up a steady pace without
stopping for 156-20 minutes when you are physically active?

a. Not sure
b. A little sure
c. Very sure

Thank you for your help!
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APPENDIX C

Appendix C. Chi-Square Comparison of Intervention and Control Groups® Intent
to Choose Healthy Food Items at Pre Intervention

(uestionnaire [tem Control % [ntervention % P-Value

Would you pick buttered or unbuttered popcorn?

Buttered 68.3 74.2 0115
Unbuttered 31.7 25.8 R
Would you pick regular or low fat/skim milk to drink?
Regular a0.1 37.5
Low-fat/Skim 39.9 42.5 U=ls
Would you pick a candy bar or apple for a snack?
Candy bar 366 40.5 )
Apple 63.4 59.5 fis1s
Would you eat with chicken with our without skin?
With Skin 716 70.8 0671
Without Skin 28.4 29.2 '
Would you choose frozen yogurt or ice cream?
Frozen Yogurt 24> 442 «
[ce Cream 17.3 a7.B Oufel
Would you choose French fries or a baked potato?
French fries J}iﬂ .5'_?.[] 0.090
Baked Potato 262 &83.0
Would you eat vegetables with or without butter?
Vepgetables with butter 39.8 44,4 0,304
Vegetables without butter a0.2 35.6 ’
Would you eat a burger or chicken sandwich?
Efu;’ger ) . .E[J-U .:-'_?-..5 0.074
Chicken Sandwich 50.0 428
* Chi-square goodness-of-fit indicates significant difference between intervention and coniroel group,

prad LLER
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APPENDIX D

Appendix D. Chi-Square Comparison of Intervention Group's Intent to Choose
Healthy Food Items from Pre to Post Intervention

Questionnaire [tem Pre % Post 94 P-Value

Would you pick buttered or unbuttered popcorn?

Unbattered 8 s 0177
Would you pick regular or low fat/skim milk to drink?

Esi:f]firs}um 425 31 0895
Would you pick a candy bar or apple for a snack?

Apple s er2 0089
Would you eat with chicken with our without skin?

Without Sci 22 s 008
Would you choose frozen yogurt or ice cream?

co Coeam 78 ele 000"
Would you choose French fries or a baked potato?

paked Potato G0 ezo 0988
Would you eat vegetables with or without butter?

Vegetables w?th butter *}4-4 jEil? 0.304

Vegetables without butter 35.6 a0.3
Would you eat a burger or chicken sandwich?

Eﬁ;f‘}f;n Sandwich izé ggg 0004

* Chi-sguare goodness-of-fit indicates significant difference bepareen intervention and control group,
p0.05
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APPENDIX E

Appendix E. Chi-Sguare goodness-of-fit Comparison of Intervention and Control
Croups’ Intent to Choose Healthy Foods Items at Post Intervention

Questionnaire [tem Control % Intervention % P-Value

Would yvou pick buttered or unbuttered popcorn?

Buttered 602 69.9 ;
Unbuttered 39.8 311 (b6
Would you pick regular or low fat/skim milk to drink?
Regular 68.3 36.9 N
Low-fat/Skim 31.5 43.1 D7
Would yvou pick a candy bar or apple for a snack?
Candy bar 28.1 32.8 .
Apple 71.9 67.2 1264
Would vou eat with chicken with our without skin?
Wiin Skin 622 632 0.828
Without Skin 375 36.5
Would you choose frozen yogurt or ice cream?
Frozen Yogurt a60.2 612 -
. ; . ) 0.BZ3
[ce Cream 39.4 38.8
Would you choose French fries or a baked potato?
French fries 42.2 37.1 I
- . 0.263
Baked Potato 2748 828
Would you eat vegetables with or without butter?
Vegetables with butter 43.8 39.7 0.373
Vegetables without butter 563 60.3 ’
Would you eat a burger or chicken sandwich?
Hamburger 46.5 44.0 0584
Chicken Sandwich 53.5 56.0 ]

* Chi-sguare goodness-of-fit indicates significant difference berween intervention and control group,
prad LR
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APPENDIX F

Appendix F. One-way ANOVA Comparison of Intervention and Control Groups’

Self-Efficacy at Pre Intervention

Questionnaire [tem Intervention Control P- Value?
Mean= 5D  Mean+ 5D¢

How sure ara you that you can chooss 207+0.874 2090871  0.887
skim milk?
How sure are you that you can eat high 233+ 0820  2.48 = 0.741 0.098
fiber cereal?
}{rt’[‘{':f”m are you that you can choose 2510757 264=0.694 0117
How sure are you that your can eat 202+ 0.895 222+ 0.871 0.049°
chicken without skin? e e '
How sure are you that you can choose 951+0.727 2.59 = 0.728 0.351
frozen yogurt?
How sure are you that you can choose a 9 A5 + 0787 2.45 + 0,765 0.970
baked potato?
iﬁ;;j;um are you that you can choose fruit 25140753 2.48 = 0.741 0.737
How sure are you that you can choose a 294+ 0800 2.44 +0.811 0.0235

grilled chicken sandwich?

23 point Likert scale was used with the 3=most confident, 2=somewhat confident, 1=least confident
& Mean difference significant at « = 0,05
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APPENDIX G

Appendix G. Paired t-test Comparison of Intervention Group’s Self-Efficacy from
Pre to Post Intervention

Questionnaire [tem Pre Post P- Value®
Mbean =+ S3D¢ Mean £ S3D¢

How sure are you that you can choose 205+0882 225+0.880  0.044
skim milk?
How sure are you that you can eat high 24140784 2.27 « 0.824 0131
fiber cereal?
E‘:’i":,f“m are you that you can choose 2570715 2470769 0217
How sure are you that your can eat . . . . e
chicken without skin? 20800900  2.07 = (0.885 0.932
How sure are you that you can choose 245+ 0762 2.55 « 0.750 0.288
frozen yogurt?
How sure are you that you can choose a 25920755 2.572 « 0.730 1.000
baked potato?
;I[T:::;;um are you that you can choose fruit 2500763 2.46 « 0.762 0.691
How sure are you that you can choose a 230+ 0785 227 « 0.856 0.783

grilled chicken sandwich?

#3 point Likert scale was used with the 3=most confident, 2=somewhat confident, 1=least confident
b Mean difference significant at o = (.05
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APPENDIX H

Appendix H. One-way ANOVA Comparison of Intervention and Control Groups’
Self-Efficacy at Post Intervention

Questionnaire Item Intervention Control P- Value?
Mean+ 5D  Mean+ SD*

Hu_w sure are you that you can choose 22220873 1970869 00285
skim milk?
How sure are youthat you caneathigh 556, o875 25420734  0.005
fiber cereal?
How sureare you that you can choose 5 450773 2570750 0246
How sure are you that your can eat 209+ 0880 217 +0.870 0.446
chicken without skin? Al LS. A= .
How sure are you that you can choose 25320751 23920847 0201
frozen yogurt?
How sure are you that you can choose a 35050742 255+ 0.719 0.586
baked potato?
How sure are you that you can choose 24520773 255:0685 0255

fruit juice?

How sure are you that you can choosea 5 50 56 232.0.844 0557
grilled chicken sandwich?

13 point Likert scale was used with the 3=most confident, Z=somewhat confident, 1=least confident
b Mean difference significant at o= 0.05
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APPENDIX |

Appendix I. Chi-Square goodness-of-fit Comparison of Intervention and
Control Groups' Behavioral Capabilities at Pre Intervention

Questionnaire Item Control % Intervention %  P- Value®

Which is better white or wheat bread?
White Bread 20,9 242

Wheat Bread 759.1 73.8 o.318
Which is better broiled beef or broiled fish?

Brotled Fish 165 2 oo
Which iz better cereal or eggs and bacon?

5

:;;E;alnd Bacon :ET :E'; $.501

Which is better beef or beans?
-

s LR B

Which iz better chicken or a regular hamburger?
{ q

':.:IgE:{IEE Hamburger :E'E ?g? .04
Which is better regular or low-fat/skim milk?

oot Skim Ml e o 008
Which iz better ice cream or frozen yogurt?

Frozen Yogur 827 78 0095
Which is better green salad or French fries?

Green Salad a7.7 86.3 0.591

French fries 12.3 13.7
Which iz better French fries or a baked potato?

French fries 17.9 16.3 0.615

Baked potato 82.1 g3.7
Which is better 100% fruit juice or fruit punch?

B Frer g i For G
0% s s 0 B ows

* Chi-square poodness ol v indicates signilicant dillerence between intervention and control group
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APPENDIX J

Appendix |. Chi-5guare goodness-of-fit Comparison of Intervention GFroup’s
Behavioral Capahbility from Pre to Post Intervention

Questionnaire [tem Pre % Past % P-Value

Which iz better white or wheat bread?
White Bread 242

Wheat Bread 758 i;g oAl
Which is better broiled beef or broiled fish?
. o
srosed B 2 sy 02
Which is better cereal or eggs and bacon?
q
E;;aalnd Bacon :I;r: ::z o2
Which is better beef or beans?
q
peans w2 seq 08w
Which iz better chicken or a regular hamburger?
- o -
E];;FU{IE: Hamburper ?g-ll :;g D206
Which iz better regular or low-fat/skim milk?
Regular Milk EERY 448 0014
Low-fat/Skim Milk G 6.0 55.2
Which is better ice cream or frozen yogurt?
Frozin Yogur e ees 09
Which iz better green salad or French fries?
q
e o N o
Which is better French fries or a baked potato?
' q
e £ m o
Which iz better 100% fruit juice or fruit punch?
et .
Jo0% P i W W o

* Chi-sguare goodress-of-ii indcates sigrificant difference between miervenbion and cortrol groap,
pelUls
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APPENDIX K

Appendix K. Chi-5guare goodness-of-fit Comparison of Intervention Gzroup’s
Behavioral Capability from Pre to Post Intervention

[uestionnaire [tem Control % Intervention % F-¥alue®

Which iz better white or wheat bread?

White Bread 14.8 25.0
p.ooz=
Wheat Bread g5.2 75.0
Which is better broiled beef or broiled fish?
Broiled Beef 26.9 25,1
0629
Broiled Fish 531 509
Which is better cereal or eggs and bacon?
Cereal B4l 47.4
n.ooo=
Egg= and Bacon 35.9 52.56
Which is better beef or heans?
Beef 35.1 409
0.697
Beans 60.9 59.1 '
Which iz better chicken or a regular hamburger?
Chicken 742 75.0
0844
Regular Hamburger 25.8 25.0
Which is better regular or low-fat/skim milk?
F‘.egula:’.‘-«'[ll.k . 31.5 -?-?E 0.002*
Low-fatySkim Milk 68.5 55.2
Which iz better ice cream or frozen yogurt?
Ice Cream 109 17.2
n.0ze*
Frozen Yogurt 5.1 g2.8
Which iz better green salad or French fries?
Green Salad G2.2 g1.9
0.oaa
French fries 7.8 18.1
Which is better French fries or a baked potato?
French fries 15.4 15.1 -
, 0.297
Baked potata g4.4 g9
Which iz better 100% fruit juice or fruit punch?
100% fruit juice 53.8 g9.7 -
) 0.o72
Fruit Punch 6.3 103

* Chi-sguare goodress-of-ii indcates sigrificant differenoe between miervenbion and control groap,
pelLls
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