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Despite the many health benefits of being physically active, nearly eeigagr

U.S. adults and adolescents report no participation in leisure-time physieiy alttis
recommended that children and adolescents patrticipate in physical actiatyi¢ast 60
minutes daily at moderate or vigorous intensity. In addition to potentially enlgancin
academic performance, participation in physical activity may also mduperceptions
of physical appearance and global self-esteem, which tend to decreasgewith a
adolescent females. The purposes of this study were to: (a) examine thenoeoi
overweight and obesity and the percentage of adolescent females fromcamurainity
that meets physical activity recommendations; (b) examine the relaparfdody
composition, physical activity, and sedentary behavior on academic penfonaend (c)
examine the relationship between physical activity and physical selffgcao®ng
adolescent females. Thirty adolescent females (mean age = 15.6 £ 1.3vwaraih
Actigraph GT1M accelerometer for seven consecutive days, set to mea$breacond
epochs. Age specific cutpoints were used to determine minutes of sedentarg i

light, moderate, vigorous, and moderate-to-vigorous physical activity (MVPA



Participants completed the Physical Self-Description Questionn&2@Pto assess

how they perceive themselves physically. Height, weight, and percent badsréat
measured. Grade point averages (GPA) were obtained from school recoréssiegr
analysis was performed to predict GPA from measures of body composition, sedentary
behavior, and MVPA. Measures of physical activity and sedentary behavior were
correlated with PSDQ subscale scores with Pearson correlations. Thogytpef
participants if = 9) were obese (BMt 95" percentile) and another 36% % 11) were
overweight (BMI between the 8%and 94' percentiles). None of the participants
accumulated 60 minutes of MVPA per day. Daily MVPA averaged 9.7 (+ 7.1) minutes.
Percent fatr(= -.51), minutes of MVPAr(= .34), and time spent in sedentary behavior (
= .32) were significantly correlated € .05) with GPA. Together measures of body
composition, physical activity, and sedentary behavior explained 36% of the variance
(multiple R = .60) in GPA. The standard error of estimate for predicting GPA was 0.64.
Minutes per day spent in light physical activity was negatively corce(pte .01) with

the Self-Esteenr (= -.51), Body Fatr(= -.52), and Global Physical Self-Concept(-

.48) subscales of the PSDQ. Only the Physical Activity subscale of D@ R&s
significantly correlated with MVPAr(= .36). In conclusion, the current sample of
adolescent females had a high prevalence of overweight and obesity and sveallghy
inactive. Academic performance was significantly associated withuressasf body
composition, physical activity, and sedentary behavior. Time spent in light ahysic
activity was associated with lower self-perceptions of body fat, glolysigadi self-

concept, and self-esteem. Measures of higher intensity physicatyasttre generally



not associated with physical self-perception measures, possibly due to @ dant of
time spent in MVPA. Interventions to increase physical activity and improwe bod
composition in adolescent girls should be considered not only for their health, dftécts

also for their potential to impact academic performance and psychologt g
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CHAPTER 1: INTRODUCTION

The leading causes of death in the U.S., including heart disease, cancer, and
stroke, are linked with obesity and low levels of physical activity dde2007). Physical
activity reduces the risk of mortality from coronary heart disease, teyysgwvn, colon
cancer, and diabetes (U.S. Department of Health and Human Services [USDHHS], 1996)
Despite the known benefits of physical activity, nearly a quarter of U.Ssd@anters
for Disease Control and Prevention [CDC], 2008c) and 25% of adolescents (CDC,
2008d) reported no participation in leisure-time physical activity in 2007.

Not only are low levels of physical activity personal health issuestipes, but
also an economic burden on the United States. Anderson et al. (2005) estimated that low
levels of physical activity, overweight, and obesity account for 27% of nhhea#h
care costs for adults over the age of 40 years. Colditz (1999) estimated thatelgvofe
physical activity alone accounted for a direct cost of 24 billion dollarsgarand
obesity accounted for a cost of 70 billion dollars per year. From 1971 to 1999, the
hospital costs related to childhood obesity increased by $92 billion (CDC, 2009).

Government-supported agencies have set forth objectives to improve the overall
health of the U.S. population. These objectives are detailddaithy People 2010
(USDHHS, 2000) an#iealthy Campus 201(American College Health Association,
2002). Several of the objectives center on physical activity. The Americamg€olie
Sports Medicine (ACSM), CDC, American Heart Association (AHA), and theRIES
have set forth physical activity recommendations developed for nearlyayeand

special population. Recommendations have been developed with the purpose of



improving health and reducing morbidity and mortality caused by low levels of physic
activity (ACSM, 2006; USDHHS, 1996; Pate et al., 1995; USDHHS, 2008; USDHHS
and U.S. Department of Agriculture [USDA], 2005).

Despite numerous recommendations to increase physical activity, thetynafjori
the U.S. population does not achieve enough activity. Thirty-five percent of high school
students self-reported participating in the recommended amount of physizi#y acti
(Eaton et al., 2006). The percentage of the population that achieves the recommended
level of physical activity declines with age (Adams, 2006; American Golgglth
Association, 2002, 2008; Eaton et al., 2006; Huang et al., 2003; Suminski, Petosa, Utter,
& Zhang, 2002). Data from the CDC'’s (2008d) Behavioral Risk Factor Survellanc
System (BRFSS) suggest that 51% of U.S. adults do not attain 30 minutes a day of
moderate physical activity five or more days of the week, or 20 minutesaybum
intensity physical activity three or more days per week.

In addition to enhancing health, physical activity improves academic paricem
among students (Cooper, Valentine, Nye, & Lindsay, 1999; Field, Diego, & Sanders,
2001; Mahar et al., 2006). Academic performance measured by grade point average
(GPA) and standardized test scores is increased slightly by partoipaphysical
activity among children (Carlson et al., 2008) and adolescents (Field et al., 2001)
Physical activity during the school day improves on-task behavior (Mahar et al., 2006)
and results in less fidgety behavior during class (Jarrett et al., 1998) amioingnchi
Increased on-task behavior may be one of the mechanisms by which physitgl act

improves academic performance.



Weight status has also been demonstrated to be related to academic pegormanc
Li, Dai, Jackson, and Zhang (2008) analyzed NHANES Il data from 2,519 students
between the ages of 8 and 16 years. Li et al. reported a significarrstgbi between
weight status and academic performance/cognitive functioning. Higheds lef body
mass index (BMI) were associated with lower test scores. Likewisag-Goran, and
Spruijt-Metz (2006) found that three measures of body composition (i.e., BMI, BMI
classification [at risk for overweight vs. normal weight], and percent f&tg wegatively
related to self-reported grades among adolescents.

It is important to study the physical activity patterns of adolescenideraad the
link between physical activity and self-concept. Among U.S. female high schdehss,
10% were classified as overweight in 2005. Nearly four times that number (38%)
perceived themselves as overweight (Eaton et al., 2006). Results from the 2007 Youth
Risk Behavior Survey (YRBS) indicated that 60% of adolescent femalesea ploety
tried to lose weight and 67% reported they exercised to lose weight (CDC, 2008d).
Brown et al. (1998) found that with age, perceptions of physical appearance and global
self-concept decrease among females. The poor perception females haveveéigbdy
could lead to poor dietary behavioFarther investigation of adolescent females can help
identify appropriate intervention strategies to improve physical actindysalf-concept.

Females’ self-concept can be assessed with the Physical Selfpbescr
Questionnaire (PSDQ) (Marsh, Richards, Johnson, Roche, & Tremayne, 1994). Marsh
originally developed this questionnaire for adolescent females with the améati

measure how females view themselves physically. The PSDQ includes ypaneapbelf-



concept components, self-concept, and global esteem (Marsh et al., 1994).ifyediadbil
validity of the PSDQ has been demonstrated among adolescents (Marsh, 1996).
To properly examine the relationship between self-concept and physiedayacti
an accurate measure of physical activity is necessary. Accelersrae¢ motion sensors
that allow for assessment of physical activity during free-living conditecause they
are unobtrusive and have the ability to store data over a lengthy period. The direct
outcome variable from accelerometers is activity counts, which can be tsmhicer
caloric expenditure and time spent in various intensities of physical yctivit
Accelerometers are considered a valid tool for measurement of energy
expenditure when compared to oxygen consumption (Freedson, Melanson, & Sirard,
1998; Hendelman, Miller, Baggett, Debold, & Freedson, 2000; Welk, Blair, Wood, Jones,
& Thompson, 2000). Evidence of the validity of accelerometers has been demonstrated in
laboratory settings (Matthews, Ainsworth, Thompson, & Bassett, 2002; Welk et al.,
2000) and during free-living activities (Sirard, Melanson, Li, & Freedson, 2000; Welk e
al., 2000). Accelerometers provide a reliable measurement of physicatlya@oints
per minute) during free living conditions, including sport, occupational activities, and
activities of daily living (Leenders, Sherman, & Nagaraja, 2000; McClaingigiss
Tudor-Locke, 2007; Sirard et al., 2000; Welk et al., 2088yen days of monitoring is
suggested to attain a reliable measure of physical activity (Matiteads 2002; Trost,
Pate, Freedson, Sallis, & Taylor, 2000). Trost et al. suggested 7 days of mgrfori

adolescents.



The purposes of this study were to: (a) examine the prevalence of overweight a
obesity and the percentage of adolescent females in the current sample that mee
physical activity recommendations; (b) examine the relationship betpreesical
activity, sedentary behavior, body composition, and academic performance) and (c
examine the relationship between physical activity and physical selffgcao®ng
adolescent females. It was hypothesized that the majority of fexalescents do not
meet the recommended levels of physical activity. It was also hypatdbkat physical
self-concept and academic performance are related to physieétlyantiong adolescent
females.

Definition of Terms

For the purposes of this study, the following terms are defined:

Academic performance — Academic performance in this study is defined as grade point
average (GPA) on a 0 to 4 scale, in which 4 is associated with higher academic
performance. The participant’s overall cumulative high school GPA was obtaomed f
the school.

Light physical activity — Light physical activity is defined as activity above restinglteve
but below 4.0 METSs.

MET — A MET is the metabolic equivalence of energy expenditure in which 1 MET is
resting level. A MET is equivalent to 3.5 milliliters of oxygen per kilogram of body
weight per minute (USDHHS, 2008).

Moderate physical activity (MPA) — Moderate physical activity is defined as activity of

4.0 t0 6.99 METs.



Moderate-to-vigorous physical activity (MVPA) — MVPA is a combination of moderate
and vigorous physical activity of 4.0 METs or greater.
Physical activity — Physical activity is any bodily movement produced by skeletal muscle
that results in energy expenditure (Caspersen, Powell, & Christenson, 1985).
Physical self-concept — Physical self-concept is defined as a person’s physical perception
of him or herself. In the current study, physical self-concept was assessedP8DQ
subscale scores, including Appearance, General Physical Self-Concept, Spor
Competence, Body Fat, Physical Activity, and Health.
Self-esteem — Self-esteem is part of the evaluative process of developing selfetonce
Self-esteem is “a self rating of how well the self is doing” (Fox, 2000, p. 89).
Vigorous physical activity (VPA) — Vigorous physical activity is defined as activity of
7.0 METs or greater.
Delimitations
The study was delimited by the following:
1. The sample consisted of female high school students.
2. Physical activity was objectively measured by accelerometers @esea day
period.
3. Overall grade point average was reported by the school to assess academic
performance.
Limitations
The study included the following limitations:

1. Results cannot be generalized to adolescent males.



2. Accelerometers were not worn during some sport competition.

3. Accelerometers were not worn every day of the week by all participants.



CHAPTER 2: REVIEW OF LITERATURE

Low levels of physical activity and obesity are a public health concern
Examination of physical activity trends in specific populations can potengaitlyto
effective interventions to increase physical activity and decrbasarévalence of
obesity. Rural adolescent females present an important understudied population. In this
review of literature the follow topics will be discussed: (a) overweight ansitgbéb)
physical activity; (c) sports participation; (d) academic achieveraeadt(e) physical
activity and self-concept.

Overweight and Obesity

The CDC classifies children between 2 and 19 years old as overweight and obese
by percentile rankings. Children with a BMI1®85" percentile and below the 85
percentile are considered overweight and childré8" percentile are considered obese.
Adults, defined as 18 years old and older, are considered overweight by BMI
classification of> 25 kgm™ and obese 30 kgm™? (CDC, 2004).

In 2005, the Youth Risk Behavior Surveillance Survey (YRBSS) estimated that
16% of high school students nationwide were at risk for becoming overweighnfturre
termed ‘overweight’] and 13% were overweight [currently termed ‘obes#ijoAgh the
prevalence of at risk males decreased as grade level increaseiBfrom 9" grade to
14% in 12" grade, the prevalence of overweight males remained fairly steexfsac
grades at 16%. Among female high school students, 10% were classified as dvwerweig

which remained steady fronf'@ 12" grades. Nearly four times that number reported



perceiving themselves as overweight, 38%. For females, the prevalataeskffor
overweight also remained similar across grades at 16% (CDC, 2006).

To asses weight status among the students, the YRBSS relies on selfdreporte
height and weight to calculate body mass indexr{ky(CDC, n.d.). Caution should be
used when relying on self-reported measures from adolescents. Anthropometric
researchers show that adolescents tend to significantly underestingtie anel
significantly overestimate height when these values are self-re{Breager, McManus,
Galuska, Lowry, & Wechsler, 2003; Himes, Hannan, Wall, & Neumark-Sztainer,.2005)
As a result, BMI is significantly underestimated due to inaccurate heighweight
values. Incorrect self-reported height and weight will result in ngsitleation of weight
status among adolescents. When relying on self-reported height and weight, such as
values reported in the YRBSS, caution should be used when interpreting these results.
Himes et al. demonstrated that independent variables, including age, gender,
race/ethnicity, and sex, significantly influence the difference frrepbrted height and
weight.

The obesity trend in the United States among youth and adults is an increasing
concern. As childhood obesity continues to increase, so does adult obesity. Overweight
children are more likely than normal weight children to become overweight or obese
adults (Whitaker, Wright, Pepe, Seidel, & Dietz, 19@dults are more likely to be
obese if they were overweight or obese at a young age. Eighty-seven percent of

overweight children under 8 years old became obese adults. Among childremedassif
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overweight (BMI> 95" percentile), 77% remained obese as adults (B8O kgm™)
(Freedman, Khan, Dietz, Srinivasan, & Berenson, 2001).

As a transition into adulthood, college student’s health status and lifestyle ar
often studied. The American College Health Association demonstrated that 33% of
college females are overweight or obese (American College Healbiciatisn, 2008).
Prevalence of overweight or obese college students has increased sincdestabb$
Healthy Campus 2016bjectives were set in 2000. An objectiveHealthy Campus 2010
was to decrease the overweight or obese prevalence rate from 29.5% in spring 2000 to
16% by 2010 (American College Health Association, 2002). Physical actetigntary
activity, and energy intake have all been identified as contributing behafactais
(CDC, 2008b).

Health Concerns of Obesity and Overweight

The leading causes of death in the U.S., heart disease, cancer, and stroke (Heron,
2007), are linked with obesity and low levels of physical activity. Obasitgases the
risk for a multitude of other diseases including hypertension, dyslipidemia, iistéesa
diabetes, coronary heart disease, gallbladder disease, stroke, sleepraghseme
cancers (USDHHS, 1996). However, even small increases in physicalydtdivé been
demonstrated to improve health among sedentary populations. Moderate intensity
accumulated in short bouts (i.e., 10 minutes) throughout the day by activities of daily
living, occupational activities, and exercise improves cardiovascultihhEarther
health improvements are found with higher intensity exercise (Nationaltastof

Health, 1995).
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Not only is the impact of added weight a health issue for adults, but for children
as well. The number of obese children continues to rise and so does the prevaearice rat
type Il diabetes. Previously termed adult onset diabetes, type |l diabétecoming
more prevalent in overweight children (CDC, 2008a; Must & Anderson, 2003). Much
like adults, in addition to diabetes, health concerns among overweight children and
adolescents include high cholesterol, hypertension, hepatic steatosis 1D8Y,
asthma, menstrual abnormalities (Must & Anderson, 2@0Rsleep apnea (Dietz, 1998;
Must & Anderson, 2003). As children are diagnosed with coronary heart disease risk
factors early on, they are likely to carry diseases into adulthood. The comtmaoti
disease from childhood into adulthood is likely as overweight children may become
overweight or obese adults (Serdula et al., 1986 r5on & Sonne-Holm, 1988). The
continuation of disease into adulthood not only has a personal health effect on people, but
a psychological effect and an economic burden on the United States.

Economic Burden of Obesity

The effects of obesity extend to an increased cost for health care (Colditz, 1999;
Pronk, Goodman, O’Connor, & Martinson, 1999), treatment of diseases, and loss of
productivity. CDC reported in the year 2000, obesity related health care costegdum
over $117 billion. Obese employees cost companies between 29% and 117% more in
medical costs than normal weight employees (CDC, 2009).

Anderson et al. (2005) estimated that overweight, obesity, and low levels of
physical activity account for 27% of national health care costs for azidtshe age of

40 years. Health care costs can be expected to decrease with an incregsieah ph
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activity and a decrease in weight (Pronk et al., 1999). Finkelstein, kaibehnd Wang
(2003) estimated the prevalence of overweight and obesity, on average, accounted for
54% of costs for insurance companies. Colditz (1999) estimated that low levels of
physical activity alone accounted for a direct cost of 24 billion dollars, andybesyst

of 70 billion dollars. Among those under the age of 65 years, expenditures are 36%
higher for obese adults compared to adults of normal weight (Strum, 2002).

Pronk et al. (1999) investigated modifiable health risks on the cost of health care
among adults over the age of 40 years. Those without health care charges were
significantly younger and had better fitness levels, higher physitiaity levels, and
lower body mass index. Having modifiable risk factors significantly incrdasagh care
charges for individuals. Low levels of physical activity result in a 5%esmsx in health
care charges compared to being physically active 1 day of the week cRamaa(kgm
%) increase of body mass index, health care charges increase by 2% < anaal
nonwhites experience higher health care costs, by 39% and 27% compared to males and
whites, respectively. The highest costs are among those with diabetes rmliskaae,
137% and 150% higher health care charges, respectively.

Evidence of higher health care costs is clearly associated with ogatvaed
obesity in adults. However, little evidence is available regarding the e@conosts for
overweight and obese children and adolescents. The CDC reported a rise in childhood
obesity-related annual hospital costs from $35 billion to $127 billion from 1971-1981 to
1997-1999 (CDC, 2009). It is predicted that childhood obesity and morbidity will

increase in the future and continue into adulthood. It can be assumed that didease wil
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follow with the growing number of overweight and obese youths; and health care
expenditure and costs will likely increase.
Physical Activity

As the health status of the U.S. population declines and costs of healthcare
increase, health promoting organizations and government agencies are beginning to
intervene. U.S. government programs include HealthierUS.Gov, The President’s
Challenge, and Healthy Youth. Organizations such as these promote physitady
lifestyles and the awareness of benefits of being physically active.
Recommendations

The American College of Sports Medicine (ACSM) and CDC released physical
activity recommendations for adults in 1995 (Pate et al., 1995). These recomorendati
suggested adults should be physically active on most, if not all days, for a coambofati
30 minutes or more at moderate-intensity (Pate et al., 1995). Physicdlactivi
recommendations remain dynamic with current research findings. Red¢batly
USDHHS released more specific recommendations for all populations. Acctoding
2008 Physical Activity Guidelines for Americans, for health benefits, achitgd
participate in aerobic activities at moderate intensity for at least Irfitesi or in
vigorous intensity for at least 75 minutes per week, or an equal combination of both. For
added health benefits, the duration of moderate and vigorous intensity aerobiesctivit
should be increased to 300 minutes and 150 minutes, respectively, or a combination of

the two (USDHHS, 2008).
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The updated recommendations clarify and explain physical activity with
definitions of moderate and vigorous intensity. Physical activity may heradated
throughout the week, in bouts of at least 10 minutes. In addition to aerobic physical
activity, the USDHHS recommends muscle strengthening of all major mggolgss at
moderate to high intensity at least 2 days per week (USDHHS, 2008).

Physical activity recommendations for adolescents and children are ditfesan
for adults. It is recommended that youth participate in physical actoriigt least 60
minutes daily. Specifically, youth should accumulate the majority of 60 mimai@s f
aerobic activity at moderate or vigorous intensity. At leaddyd a week should include
vigorous intensity. It is also recommended that youth include bone and muscle
strengthening activities in the 60 minutes of activity at least 3 days ér ®ene
strengthening activities often produce an impact with the ground. Examples of bone
strengthening activities are running, playing sports, hopscotch, and jumping ropée Mus
strengthening includes activities that produce an above normal stress on mafelks, c
overload. Muscle strengthening activities may be unstructured, such g maythe
jungle gym or tree climbing, or structured, for example lifting weightsorguresistance
bands (USDHHS, 2008).

In addition to physical activity, it is recommended that youth limit sedgenta
behavior. The American Academy of Pediatrics recommends that scredretimeted
to less than 2 hours per day. Screen time includes television, computer, and video game

usage (Council on Sports Medicine and Fitness & Council on School Health, 2006).
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Physical Activity Prevalence Ratesin Adolescents

The CDC biannually administers surveys to estimate physical aceviysl and
weight status, among other parameters, using the Youth Risk Behavior SURBRS)(Y
Recent reports of the YRBS data collected in 2005 stated that only 36%twbagh
12" grade students met the physical activity recommendations for youth. Melas ha
higher prevalence of meeting these physical activity recommendatiopsiczahto
females, 44% versus 28% respectively (CDC, 2006). Based on ACSM’s adult physica
activity recommendations of at least 20 minutes of vigorous intensity on aB keagd
per week and/or at least 30 minutes of moderate intensity on at least 5 dag&lper
(ACSM, 2006), 69% of 8-12" graders met the guidelines. Females'int@ough 1%
grade had a lower prevalence than males of meeting the adult physic#y activi
recommendations (CDC, 2006).

Adolescents are more likely to meet the adult physical activity recochetiens
than those for youth. This could suggest that adult physical activity recomimesda
may better fit an adolescent’s lifestyle. Betwe8ra@id 12 grades, the prevalence of
meeting adult physical activity recommendations changed 7% among madl&g%
among females. The most noticeable prevalence difference was amabgsfertween
the 11" and 13' grade years. Similarly, betweefi 8nd 13" grades, the change in the
prevalence of meeting the youth physical activity recommendationgreater among
females than among males, 7% and 1% respectively (CDC, 2006).

The YRBS is also used to gather prevalence data of sedentary behaviors,

including physical inactivity, computer usage, and television viewing. The pneeatd
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reporting no physical activity 7 days prior to the administered survey amdmgdhgol
students was 9%. Females were more likely to report no physical actimifyaced to
males, 11% versus 8%, respectively. With an increase in grade level, matedeeport
not participating in any physical activity; beginning with 8% in tReyeade increasing to
15% in the 12 grade. The prevalence of males not participating in any physical activity
was relatively similar throughout high school. In tffeg@ade, 7% of males reported not
participating in any physical activity, compared to 8% in tHe grade (CDC, 2006).

The YRBS provides questions about the amount of computer use not related to
school. Males reported a higher prevalence than females of computer us®tws 8r
more, 27% for males compared to 15% for females. The prevalence of adtdesc
reporting computer use decreased as grade level increased, from 30% to g&fesor
and from 17% to 12% for females. Similar trends are found for television viewing
Television screen time of 3 hours or more per day was reported by 37% of students. The
prevalence of television viewing was high among males and females, but decrglased w
grade level (CDC, 2006).

Males are better at maintaining physical activity through high schaos ykean
females. Across grades, the prevalence of males meeting the youttapagsvity
recommendations remained stable compared to females. The prevalencerg meet
physical activity recommendations throughout high school was greater lfes than for
females. The prevalence of females meeting physical activitymn@endations was 31%
in the 9" grade and 24% in the ¥ 3rade. Comparatively, across grades the prevalence of

males meeting physical activity recommendations decreased by 1% hé&feel 2"
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grades in 2005 (CDC, 2006). Although males have a higher prevalence of timeaspent i
sedentary behaviors, they also spend more time in physical activity thdedema
Physical Activity Patterns of Adolescents

Overall, high school students become less physically active as they get older
Along with the decreased prevalence of meeting physical activity reeonations,
sedentary behaviors also decreased with grade level. Less physwsl and less
reported time spent in sedentary activities leads to the inquiry of whatiesthigh
school students participate in (CDC, 2006). Pate, Dowda, O'Neill, and Ward (2007)
identified the probability of continuing specific activities among adolescemisgding
both sport and lifestyle activities. Activities among females shifted &pont
participation to more lifestyle and occupational activities betweentae® 13' grades
(Pate et al., 2007).

Across all grades, physical activity levels are lower in femakes their male
counterparts. Not only is female physical activity level lower than mal¢$eimales
decrease activity at a much faster rate than males (CDC, 2006).|%exkoss have
focused on female adolescent physical activity to understand the change ittettreqda
physical activity with age. Adolescent females appear to have aadedrievel of
physical activity with increasing grade level during high school (B, 2007).

During adolescence, females decrease sedentary behaviors but alseqdysasl

activity behavior (Adams, 2006; CDC, 2006; Pate et al., 2007).
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Prevalence of Physical Activity in College Students

The American College Health Association implemented a health plan forecolleg
campuses to improve overall student health, cilealthy Campus 201@ealthy
Campus 201 based omrlealthy People 201(ational health objectives set every 10
years Healthy Campus 201focus areas include, but are not limited to, physical activity
and fitness, heart disease and stroke, nutrition and overweight, health communication,
and other disciplinesdealthy Campus 201éncourages a collaborative effort among
departments to improve the health of college students. By B@Hkhy Campugprojects
to decrease the proportion of college aged adults reporting no leisure timaaphysi
activity from 40% to 20% (American College Health Association, 2002).

In spring 2007, 26% of college students reported no leisure time physical activity.
SinceHealthy Campusbjectives were established from spring 2000 reports, prevalence
of inactivity has improved. By 2016iealthy Campustrives to increase the prevalence
of students participating in 30 minutes of moderate or 20 minutes of vigorous physica
activity to 55%. Since the objective was set in 2000 with a prevalence baseline of 40%,
achieving 30 minutes of MVPA or 20 minutes of vigorous physical activity, the
prevalence has decreased. As of spring 2007, American College Health gty r
demonstrated that only 35% of college students were achieving this goal ¢Ameri
College Health Association, 2002, 2008).

In agreement with the finding that many college students do not meet physical
activity recommendations, Suminski et al. (2002) reported that 53% of females and 40%

of males did not achieve vigorous physical activity recommendations. Huah@2603)
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stated that older students were less likely than younger students to meetidratm
physical activity recommendation proposed by the CDC of 30 minutes most days of the
week (Pate et al., 1995). Huang et al. reported that 16% of college studertedrapor
physical activity. The trend of reporting no physical activity continuesadtithood,

with an even greater prevalence rate. As stated by the CDC (2008c), 25% afultsS. a
reported no physical activity.

On average, college students reported participating in aerobic exercisg2.2.8 +
days per week, based on YRBS results. Students reported on average 2.2 + 2.1 days per
week of strength training in the previous 7 days (Huang et al., 2003) and malesdreport
greater number of days per week of participation than females (Suminski2&0a]).

Healthy Campus 201€stimated that 47% of college students met the recommended
amount of muscular strength and endurance activities. By the year 2010, tmegagrce
of college students that meet muscular strength and endurance recommeilations
anticipated to increase to 65% (American College Health Association, 2002).
Physical Activity Patterns of College Students

As college students move through their college careers, trends show an increase in
weight coinciding with a decrease in physical activity and a dietrigaki essential
nutrients. With increasing age through high school and college, physicalyactivit
continues to decrease into adulthood. Huang et al. (2003) surveyed over 700 college
students between ages 18 and 27 years on two consecutive spring semesters. Student
self-reported height and weight and BMI was calculated. Physicaityagtas

determined by three YRBS questions pertaining to aerobic physical activisgle
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strengthening, and physical education class. Dietary habits wereegisbgdsequency of
fruit, vegetables, and fiber intake of the previous week. Younger college studeats we
found to be significantly more likely to report aerobic physical activity thider

students. Younger college students were also more likely to participate intstrengt
training than older students. As college students age, the prevalence of stymetitgyre
participation in aerobic activities and in strength activities decrébsesng et al., 2003).

It is relatively clear that college-aged females have low lexfgibhysical activity
(American College Health Association, 2002; Huang et al., 2003; Suminski et al., 2002
and few meet physical activity and dietary recommendations (Huang 20@3;

Suminski et al., 2002). Low levels of physical activity and poor diets could besaafuse
female weight gain (Huang et al., 2003). There has been a belief that upon entering
college, weight gain is likely to occur during the first year. The ggmensensus is that

a deficit in physical activity and an excess in caloric intake leads to @agem weight.
Jung, Bray, and Martin-Ginnis (2008) sought to identify the cause of weight gain in
college freshman among 103 females. Height and weight of participants e@sened,

and body composition was assessed with a handheld bioelectrical impadalyzer.
Physical activity was assessed using the Leisure Time Egé&pcisstionnaire (LTEQ)
(Godin & Shephard, 1985). Participants reported bouts per week spent in mild, moderate,
and vigorous physical activities over the previous 3 months. METs were assigaet to e
intensity level and summed to calulate MET hours per week. Mild, moderate, and
vigorous intensity were assigned 2, 4, and 7 METSs, respectively. Participaatasked

to record a 3-day food log over 2 weekdays and 1 weekend day. Using a diet database,
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mean daily caloric intake was summed for each participant. This protocol veascolat
baseline and a year later at posttesting. Eight weeks and 25 weeks afieebas
participants were mailed the LTEQ and 3-day food log. No significant digtiéerences
were found between female weight gainers and female weight losers. Tyssaniathe
diet suggested that first year college females significantly deslezaloric intake
between spring of the first year (baseline) and spring of the follovéag (posttesting).
When the weight gainers and weight losers were examined, both groups reported
significant and similar decreases in caloric consumption. Becausarnbkealgstary trends
occurred among both weight gainers and weight losers, it was concluded that gliet doe
not seem to account for weight gain in this sample. Therefore, the changehh weig
among freshman college females was probably due to changes in leve}sicalph
activity (Jung et al., 2008).

Weight losers made little alteration to physical activity patternasored by
MET hours/week scores between baseline and posttesting. Weight losennban a
pretesting MET hours/week of 24.6 and posttesting MET hours/week of 23.2. Weight
gainers significantly decreased physical activity between pirejestd posttesting. For
weight gainers, pretesting MET hours/week was 21.5 and posttesting MET holdars/wee
was 16.1. At baseline, physical activity levels between the two groups welar sTime
and group comparisons at week 8, week 25, and posttesting demonstrated physical
activity among weight gainers and losers differed. Weight gainers hgohiessal

activity compared to weight losers at weeks 8 and 25 (Jung et al., 2008).
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Observations of dietary patterns suggest caloric intake decreases, lakhacgs,
sodium enriched foods, and alcohol are available. Jung et al. (2008) concluded that
dietary habits are not as influential as physical activity for weight gaiollege females.
With a decrease in caloric intake by weight gainers and weight loserdgenamce of
physical activity appears to help prevent weight gain.

Prevalence of Physical Activity in Adults

Forty percent of adults and 43% of female adults aged 18 years and older report
no leisure time physical activity. Forty-sex percent of high school gradaade24% of
college graduates report no leisure time physical activity, demonsgteatelationship
between education level and physical activity. Only15% of adults meetcthmmesnded
amount of moderate intensity physical activity for 30 minutes, five or more days pe
week. One goal dflealthy People 2013 to decrease the number of adults who do not
participate in any leisure time physical activity from 40% to 20%, whileeasing the
percentage of adults who meet the recommended amount of moderate intenstigl physi
activity. One objective dflealthy People 2013 to increase the prevalence of adults that
meet moderate physical activity recommendations from 15% to 30% (USDHHS, 2000).

An additional objective dfealthy People 2013 to increase the prevalence of
adults meeting the vigorous physical activity recommendations to 30%yeguiarter
of adults, 23%, engage in the recommended level of vigorous physical activity of 20
minutes, 3 or more days per week. Twenty percent of females meet the recocthmende
amount of vigorous physical activity. Eighteen percent of high school graduates and 32%

of college graduates meet the recommended amount of vigorous physica},activi
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demonstrating a relationship between education level and physical aciivigyfales
(USDHHS, 2000).

The number of adults that meet the recommended amount of activity decreases
with age and is lowest among those 75 years and older. The majority (65%) of adults
aged 75 and older do not obtain any leisure time physical activity (USDHHS, 2000). The
U.S. population is increasing in average age and is likely to increase in the miimber
adults over 65 years old between the years 2010 — 2030. The U.S. Census Bureau projects
that by 2030, the population aged over 65 years will double compared to 2000 (He,
Sengupta, Velkoff, & DeBarros, 2005). In the older adult population, heart disease,
cancer, and stroke continue to be the leading causes of death, with 33% of deaths in this
population caused by heart disease. Although more adults are living longer, ojuigtty
and independent living is a concern. The World Health Organization recognizes the
importance of maintaining flexibility, balance, coordination, endurance, ath#trto
sustain independence and well-being (World Health Organization, 2008).

Physical Activity Patterns of Adults (related to childhood)

The decreasing trend of physical activity seems to begin in the high scho®l! ye
and continue into adulthood (Adams, 2006; Eaton et al., 2006; Horn et al., 2008; Nelson,
Gordon-Larsen, Adair, & Popkin, 2005; Pfeiffer et al., 2006; Telama et al., 2005). Nelson
et al. identified patterns of physical activity and inactivity tragkirto adulthood
beginning with a sample of adolescentsfrt@ 12" grades. Nelson et al. analyzed data
among a final sample of 12,000 males and females from The National Longitudithal St

of Adolescent Health. Participants in this study were divided into three sam@pds.w
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Wave | data collection occurred in 1994 to 1995 and consisted of parents and students.
Students in Wave | were assessed with in-school physical activitgys and also
completed in-home surveys along with parents. Wave Il measurement occurred in 1996
and consisted of Wave | participants that had not graduated from high school, including
dropouts. Wave Il survey data were collected in 2001 to 2002 and included all available
Wave | respondents aged 18 to 26 years (Nelson et al., 2005).

Adolescent physical activity was measured using a 7-day recallajueste
which included housework, hobbies, active play, sports, and exercise. Frequency and
intensity of activities were calculated to total weekly MVPA. Adolaesseeported
participation in school physical education, school-based sports, academic clubs (number
per year), use of neighborhood recreation centers, watching television/vidsgasg pl
video or computer games (hours/week), playing sports with a parent in the previous
month, and parent regulated television viewing. In-home surveys were adméhistere
the parent and adolescent to gather descriptive data about race/ethnicity, itational
household, parent education, income, occupation, family structure, and school
community. In Wave lll, physical activity survey questions were aeljli fit the
change in lifestyle from adolescence to adulthood. Clusters were formed basadam si
physical activity and sedentary behaviors during adolescence. Each elastanalyzed
when participants were young adults, ages 18 to 26 years (Nelson et al., 2005).

Nelson et al. (2005) found that certain groups of adolescents were moredikely t
meet moderate to vigorous physical activity recommendations as adults Wwholwere

more likely to meet recommendations were identified during adolescenkateis &ind
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gamers, and tended to have played sports with their parents, used recreaticn aedt
were active in school. Although these groups of adolescents were more likelytto mee
recommendations as adults, physical activity decreased from adolesteradulthood.
Sixty-four percent of adolescents who were skaters and gamers decreasea ph
activity as adults. Forty-two percent of adolescents who played sports vatitpar
decreased activity as adults. Thirty-six percent of adolescentsehatetive in school
decreased physical activity in adulthood. During adulthood, 35% of adolescents who
utilized recreation centers decreased physical activity. Adolescantsamtrolled their
own television viewing, but watched very little were more likely to maintainiphlys
activity into adulthood. Only 3% of adolescents who controlled television viewing
decreased physical activity as adults (Nelson et al., 2005). Although Nelson et al
demonstrated important physical activity patterns of a cohort, measurehpdysical
activity was different at each wave. Using different measurementg/sicpghactivity at
each time point decreases the comparability of findings.

Telama et al. (2005) also evaluated childhood physical activity and atterapted t
predict physical activity during adulthood. Baseline measurements occutwezthe
1980 and 1989 when participants were 9 to 18 years old. Physical activity was measured
by a self-report questionnaire containing information about frequency and wtensit
leisure time physical activity, common activities of leisure time, gmanticipation,
physical education, and mode of school transportation. Upon completion of the
guestionnaire, responses were coded as (a) inactive or very low a¢tiyityoderately

intensive or frequent activity, or (c) frequent or vigorous activity. A physiciity
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index (PAI) was calculated for each participant. Participants wereunegbagain in

2001 when they were between the ages 24 and 39 years. The administered questionnair
in 2001 included frequency and intensity of physical activity, frequencygofaus

physical activity, hours spent in vigorous physical activity, average daraftia physical
activity session, and patrticipation in organized physical activity. Upon coomplatithe
guestionnaire, PAl was summed (Telama et al., 2005).

In agreement with the results reported by Nelson et al. (2005), a decrease in
activity level in adulthood compared to adolescence was found by Telama et al. (2005)
With increasing interval period between physical activity assessppdrytsical activity
of females during childhood and adulthood became less related, especiallynbtbigvee
ages of 9 to 27, = -.01 (not significant). For females, adult physical activity was most
closely related and unchanged throughout young adulthood. Between the ages of 21 to 33
years, physical activity of females was significantly related.41 (Telama et al., 2005).

The odds of maintaining physical activity into adulthood are much lower among
females than among males. Telama et al. (2005) found that active fexgate8 and 12
years were 7.2 times more likely to be active as adults than inactiveeteaidhe same
age. However, overall the odds of females becoming active adults are much lower
compared to males. At age 15 and 18 years, males that were activeadialiegrence
over a 3 year period were reported to have 11.8 times greater odds than inacsu® male
be active adults. Active females at age 15 and 18 years had only 4.4 times hagher od
than inactive females to be active adults. Among the same age group, malesreho w

active adolescents over a 6 year period had 19.2 times greater odds of bectiweng a
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adults compared to inactive males. Females in the same age group who were acti
adolescents over a 6 year period had only 6.1 times greater odds to be active adults
compared to inactive adolescents. Adolescent males were more likelyaio ginstsical

activity and become an active adult than adolescent females.

Telama et al. (2005) also found that youth who maintained physical activity over

a 6 year period had higher odds of being highly active adults compared to those who only

maintained physical activity for a 3 year period. Therefore, the longkriévels of
physical activity are maintained during childhood, the more likely individualsoa
continue being physically active as adults. The likelihood of being an adtilte a
increased even more if youth sustained physical activity at an older agexarople,
males who maintained activity for 6 years at age 15 and 18 years old hadduidber
(OR=19.2) of being active as an adult than males who were inactive. Males who
maintained activity for 6 years at 9 and 12 years old had higher Ofts {2.6) of
being an active adult than inactive males. Among males, physical adivitg
adolescence is a better predictor of adult physical activity than phgstoaty during
childhood.

Although attempts at increasing physical activity have been made through

recommendations, policy changes, and continuing research, Americans gemerstill

not obtaining the recommended amount of physical activity. Beginning in adolescenc

physical activity begins to decrease and this trend continues into adultheledr(Mét al.,
2005). Females patrticularly are at risk for not achieving the recommendsdghhy

activity levels during adolescence and adulthood (CDC, 2006; USDHHS, 2000).
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Physical activity levels during adolescence are related to mygatiysical activity
recommendations in adulthood (Nelson et al., 20088.longer physical activity is
sustained during adolescence, the more likely it is that a person will becomean act
adult (Telama et al., 2005). Research findings can be used to target gpmmiliations
to increase physical activity. If physical activity can be incréasging adolescence,
particularly among females, the changes are greater that these individube active
as adults.

A popular way for parents to encourage physical activity among their children is
by enrolling them in recreational sports. As children become adolescentsilthragst
likely make their own decisions to continue or not to participate in sports in high school.
Sports participation and its contribution to physical activity will be discusstebi
following section.

Sports Participation

Results from the YRBS demonstrated that 56% of high school students played on
at least one sports team (community or school) in the previous year (CDC, 2006).
Consistent with this finding, the National Federation of High School Athletmsrted a
participation rate of 55% among the same grades (Howard & Gillis, 20QBhuiyh
over half of high school students participate in sports (CDC, 2006; Howard & Gillis,
2009), sports participation decreases dramatically throughout middle and high school
grades. As students increase in grade level, sport participation decreasé89t in §
grade to 49% in 1®grade, a drop of 11% (CDC, 2006). The likelihood of adolescents

discontinuing sports is 80% to 90% higher than continuing sports. It has been suggested
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that if adolescents do not participate in sports by middle school, they are notdikely
start participating during high school (Aaron, Storti, Robertson, Kriska, & taPor
2002).

Johnston, Delva, and O’Malley (2007) reported a significant decrease in
intramural and club sport participation frofi grade to 12 grade, but a fairly steady
participation rate in varsity and junior varsity sports. Sport participation desea
severely during the transition from high school to college. The National Codlegiat
Athletic Association (NCAA) reported that of 15 million college students in 2006, only
2% of the college student population participated in NCAA sports (NCAA, 2006). The
National College Health Risk Behavior Survey demonstrated a 47% decreps# in s
participation among high school varsity athletes to intercollegiatetash{CDC, 1997).

National Center for Education Statistics (NCES) (1996b) further analyzad da
collected from the National Education Longitudinal Study (NELS:88) to explore
longitudinal sport participation. Thd'grade class of 1988 was followed for 2 years after
high school graduation. Students completed self-administered questionnaires with the
purpose of identifying background characteristics, language proficienoytiest school
experiences, attitudes, and future plans at the baseline year. Studen&sireyese
questionnaires for the follow up years in 1990 and 1992, durifigid® 13" grades,
respectively. The second follow-up of the participants included high school dropouts. In
the third year follow-up in 1994, students were analyzed as three groups setauted f
the 8" grade class of 1988; all students; high school graduates; and students who attended

four year colleges. Questionnaires were administered for data allefter high school
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via one-on-one computer assisted telephone interviews (NCES, 1996a). Colleges
attended by the NELS:88 participants were identified by a school code. Current
participation in college sports, previous sports participation in high school, college
enrollment, athletic skill level, socioeconomic status (SES), race, andr gesige
compared among the three groups (NCES, 1996Db).

The data collected after high school indicated that it is not likely for stuttents
achieve the next level of athletics beyond high school. This may be espeamiyriong
females. Nearly twice as many males than females participate@ioalegiate sports
(NCAA, 2008; NCES, 1996b). Of thd"grade males, 7% participated in intercollegiate
sports, but only 4% of females participated. Among all of the students followed from 8
grade through 2 years after high school, males were more likely than $amale
participate in Division | collegiate sports. Of tHe graders who graduated from high
school, elite athletes only made up 12% of high school graduates. Among the group of
elite athletes, 25% continued to Division I intercollegiate sports; equalliggéo of all
high school graduates. Of the group Bfg8ade students who attended four year colleges,
nearly 15% participated in intercollegiate sports at any division. Beindea etite
athlete, and having a high SES increased the likelihood of participation in inteatelleg
sports (NCES, 1996Db).

The National Federation of State High School Associations reported an increase
of 183,006 high school athletes during the 2006-07 seasons from the previous 2005-06
season. Although sport participation remains greater among males thdesfatrtagh

school and intercollegiate levels, sport participation among femaddselea increasing.
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Also, from the previous 2005-06 season, the number of female athletes exceeded the 3
million mark for the first time. With the increase in the number of femaletathle
females now constitute 41% of high school sport participants (Howard & Gillis).2009
Though sport participation among females is growing, the trend in sporigstrtio has
demonstrated a decreasih age, especially among females (Aaron et al., 2002; CDC,
2006).

Pfeiffer et al. (2006) sampled over 400 middle school females through high
school. Participants were assessed in the spring of'{t#¥'8and 13" grades. Sports
participation was determined by answering “yes” to two YRBS survey questi
Respondents were categorized as nonparticipants, dropouts, or 3-year spgraptsti
Prevalence of sport participation amofiyetd 9" graders was found to be similar.
However, sport participation among™@raders, similar to findings from previous
studies, was lower than in earlier grades (CDC, 2006; Johnston et al., 2007). Sport
participation among females was highest‘ﬁ‘gﬁade at 51%. Nearly 50% of the girls
participated in sports at all three time periods. Drop out rate, however was 3#2% am
high school females (Pfeiffer et al., 2006).

Gender Specific Changein Activities

The introduction of sports may come at an early age and be influenced by
siblings, peers, and parents (Keresztes, Piko, Pluhar, & Page, 2008). However, a child
experiences specific motivational factors around middle school to continue or not to
continue participating in sports. Sirard, Pfeiffer, and Pate (2006) atteroptezhtify the

gender specific factors on sports participation and attrition. One school in daeh of
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following states was chosen to participate in the study: Colorado, California, &Diali
Pennsylvania. The participating schools held a Hershey North American Yiaathand
Field Program. Participants included 1,692 male and female students thahe &'
grades. Questionnaires were distributed in a classroom setting consisjiresbbns
from the 1997 YRBSS, a modified version of the Participation Motivation Questiennair
(PMQ), and a few additional questions pertaining to sport participation, motivational
factors for participation and attrition, and physical activity. Questiam the YRBSS
aimed to measure time spent in sedentary, stretching, strengthening, teaddra
vigorous activity, and physical education participation. The modified PMQ iakhtif
factors associated with sports participation and attrition. Based on quesgonna
responses, participants were classified as recent, former, or nonpasicipsiutdents
reported participation on at least one sport team the previous year theyonsceed
recent participants. Former sport participants were those who repottiegbption in the
past but not the previous year. Nonparticipants were students that reported never
participating in a sport. To analyze PMQ responses, authors used exploretiary fa
analysis separated by gender.

Sirard et al. (2006) found that 80% of study participants were recent sport
participants and 10% were former participants. Males were significantly ilkely than
females to be recent or former sport participants. The top three motivaticioas fr
sport participation identified among males included competition, social benefits, and
fitness. Among females the top motivational factors for sport participatiudeat social

and skill benefits, competition, and fitness. “Staying in shape” and “to get @&x&mviere
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identified as reasons that fithess impacted sport participation for both genders. “Ti
barriers”, “lack of interest”, and “coaching problems” were identifieceasons that
affected sports attrition for both genders.

As children get older, the factors that serve as motivators may begint tavadnf
from enjoyable recreational activities. Simultaneously with age, sparti€ipation
decreases continuously. The middle school years can be identified as bagecrearker
for physical activity and sports participation. Aaron et al. (2002) demordstiede
transitional change in sports from middle to high school grades. The sampbeohcl
over 1,200 * grade middle school students who were followed into the first year of high
school. Aaron et al. used a questionnaire similar to that used by Sirar(P608). The
guestionnaire was administered each spring over 4 years to explore deidure
competitive activities of the past year. The questionnaire included 26 team amdiialdi
recreational and leisure activities. Students were able to add activitie®widegron the
guestionnaire. Students participated in an average of seven activities angeard this
decreased to three activities in year four. Recreational and leisivigesctvere found to
significantly decrease by 56% over the 4 year study period. Over thes} §8% of
students reported a decrease in the number of activities. Total physi#y fotiurs per
week) decreased by 26% over the 4 years. The significant decrease in howgskeras/
greater in males than in females, 43% and 26%, respecti@iyever, physical activity
among males was significantly higher than among females each year exbnlitcs
possible that males achieved more physical activity at baseline thalegenvhich

accounted for the larger decrease for males (Aaron et al., 2006).
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Among participants who reported the same activities at baseline and tigiain a
the 4 year period, physical activity time did not significantly chdogactivities
maintained over the years. Similarly, time spent in sports did not significdrahge for
those participants who maintained sports from year one to year four. One exaefton t
significant decrease in time spent in physical activities was gation in basketball.
Participation in basketball among males significantly increased regaraf whether it
was reported at baseline. The decrease in physical activity amongetgsoap is likely
due to participation in fewer activities rather than to time spent in spedifittias
(Aaron et al., 2002).

Participation in different activities was gender specific and chaageuohg both
genders over the 4-year period. Males were likely to participate indhdesketball,
football, street hockey, and weight lifting. Females participated moreabias and
softball over the 4-year period. Specific to gender, some activitieagemtehroughout
the 4 years. Among females, an increase in participation was seen in arabweight
lifting. Among males, an increase in participation was seen in weighgliftoller
skating, and softball (Aaron et al., 2002).

Males were more likely than females to participate in team and vigorous
activities, whereas females were more inclined to continue activitiehwbcur year
round. Aaron et al. (2002) found that students who did not participate in an activity in
middle school were not likely to participate in high school. Among males, the activities
that had a 50% chance or higher to be continued from middle school to high school were

basketball, football, street hockey, and weight lifting. Activities that werst tikely to
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be continued among females were aerobics (47% chance) and softball (45%. cfance
shift from team sports to individual activities between middle school and high school
years may be considered when designing physical activity intervefdiofesnales. It
may be necessary for females to learn individual skills rather than peaite 8 maintain
physical activity.

Physical Activity through Sports Participation

Participation in sports increases physical activity levels among ehibtird
adolescents, particularly for males (Sirard et al, 2006). Sirard es@lfcaind that males
who engaged in sports spent significantly more time in sedentary behavioetielad
who participated in sports. However, males also reported participation in more vigorous
physical activity and strengthening activities than females. Repenit participants spent
significantly more time than former sport participants in vigorous phyasatavity,
stretching, and strengthening and less total time in sedentary behavior.

Pfeiffer et al. (2006) evaluated the relationship between sport participation and
physical activity among adolescent females. Physical activisynmeasured using a 3-
Day Physical Activity Recall (3DPAR). Over the course of the study, paatits
completed a 3DPAR every spring during tfe 8", and 13' grades. The 3DPAR
required participants to recall their predominant activity in 30-minute tioekélfor the
previous 3 days. Participants were given a list of 55 activities to helprdtaththe
predominant activity performed along with definitions and pictures of varyiagsity
levels. The activity of each 30-minute time block was assigned a MET intensi¢y va

from the Compendium of Physical Activities (Ainsworth et al., 2000). Activiti¢ls am
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intensity of 6 METs or greater were considered vigorous physical agsivActivities

with an intensity of 3 METSs or greater, but less than 6 METSs, were considered moderate
to-vigorous physical activities (MVPA). Participants with two or more blatkdVPA

per day, or one or more blocks of vigorous physical activity per day, on all 3 days wer
considered active. Participants who did not meet criteria to be active weideceds

inactive. Height and weight were measured and BMI was calculated. The sdaw®lpr

was repeated at follow-up measurement durfhgréd 13' grades.

Pfeiffer et al. (2006) found that with sustained sport participation the odds of
meeting physical activity recommendations became increasingly highengAf@amales
who dropped out of sports aftef 8r 9" grades, the odds of meeting MVPA and
vigorous physical activity recommendations in th& @ieade were lower than for sport
participants at all three time periods. For example, sport participaﬁ'fsgim&e only and
9" grade only had 0.51 and 0.63 odds, respectively, of obtaining at least two blocks of
MVPA per day in the 12 grade. Females who participated in sports at all three time
periods were twice as likely to engage in vigorous physical activityosg twho did not.
Females who participated in sports in bdtre@d §' grade were more likely to engage in
MVPA in the 12" grade than those who only participated in one year or not at all.

The chances of meeting physical activity recommendations increatsed wi
sustained activity through th& @rade. The time of dropout ultimately affects future
physical activity participation among females. Females who dropped quarts after
the 8" or 9" grade reported significantly less physical activity compared to sports

participants of all three years. Those who dropped out of sports in early grades had
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significantly lower prevalence rates of meeting MVPA and vigorous phiyaativity
recommendations than sustained sports participants. Nonparticipants hadasitinific
lower prevalence rates of meeting MVPA and vigorous physical activity
recommendations compared to three year sport participants. Females who dropped out
the 8" grade reported an average of 0.90 + 1.13 30-minute blocks of vigorous physical
activity per day compared to 3-year participants who reported 1.45 + 2.16 blocks per day
(Pfeiffer et al., 2006).

Horn, O’Neill, Pfeiffer, Dowda, and Pate (2008) sampled the same females as
Pfeiffer et al. (2006) a year to a year and a half after graduatite.cbbected by
Pfeiffer et al. included 2grade sport participation using YRBSS questions and physical
activity measured by the 3DPAR. The focus of the study by Horn et al. wadentdy
postgraduation factors associated with physical activity based on theysréndings.
Over 300 girls from the original analysis completed tH& grade and postgraduation
measurements. Physical activity after graduation was assessgdhesinternational
Physical Activity Questionnaire Long 7 Day Version (IPAQ). The IPASesses five
domains of physical activity at moderate, vigorous, and walking intensities. Trermom
include occupational, transportational, housework/family caring, recregiwt/and
time spent sitting. The IPAQ was administered by phone interview and atkgpats
to recall activity for the previous 7 days. Participants were asked tbspeaific
activities, the number of days they spent in the activity, and the duration ofithty act
each day. MET minutes per week were calculated by the preassigned METforlues

each activity. Participants were divided into tertiles according tagaiyactivity level
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after graduation. The upper tertile was classified as “high active’hanavb lowest

tertiles were classified as “low active.” Height and weightensslf-reported during the
phone interview to calculate BMI. All other factors, including employmenistat
academic enrollment, pregnancy status, number of dependent children, and ratugal st
were self-reported.

Horn et al. (2008) found that females who were physically active and pa#itipa
in sports in high school remained active after graduation. Females who obtainad tw
more blocks of MVPA in the f2grade were significantly more likely to be in the high
active group after graduation. Previous sport participants'irgfgie were 2.11 times
more likely than nonsports participants to be highly active after graduation.

Participation in sports benefits adolescents by providing more opportunities for
physical activity. The prevalence of female adolescents meetingphgstivity
recommendations increases with participation in physical activitisgasts (Pfeiffer et
al., 2006). As children and adolescents become older it is imperative to keep them
engaged and active in sports. Dropout in sports and lack of participation in physical
activity could have a negative effect on physical activity later indigpecially among
adolescents (Aaron et al., 2002; Horn et al., 2008; Pfeiffer et al., 2006). Providing more
opportunities for sport participation is a possible intervention strategy for eeiotegor
prevention of drop out. Sustained sport participation, especially among female
adolescents, increases the likelihood they will become active adults (Hb;2608;

Pfeiffer et al., 2006).
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Other FactorsInfluencing Sports Participation

Factors that may affect the decision for continuation in club or varsity sputts
physical activity thereafter include socioeconomic status (SES) eagktanicity. Few
studies have demonstrated the impact SES and race/ethnicity background have on sport
participation among adolescents.

Johnston et al. (2007) investigated the relationship between school sponsored
physical activities with participation by grade level, race/ethpnieimd socioeconomic
status. School sponsored physical activities included participation in phgduzation
and school sports. Data from two previous studies were analyzed: Monitoring thee Futur
(MTF) (Johnston, O’'Malley, Bachman, & Schulenberg, 2005), and Youth Education and
Society (YES) (Johnston & O’Malley, 2003). MTF annually surveys a nationally
representative sample of adolescents in middle sch8aré&le) and high school (10
and 13" grades). MTF collected data on students in over 400 schools. To obtain a
nationally representative sample, selection was based on geographic losationts
within the region, and random selection of classes in the selected $radents in the
class completed a questionnaire to self-report gender, race/ethnicitygrant p
education. Parent education was used to categorize socioeconomic status withgne bei
of low socioeconomic status and six being of high socioeconomic status. Students
reported each parent education level as one of the following: completed drades
less, some high school, completed high school, some college, completed college, or

graduate or professional school after college. The four regions of the Utated Bere
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coded based on population density (large metropolitan statistical areas, other
metropolitan statistical areas, or nonmetropolitan statistical areas)

YES data were obtained from a portion of the MTF sample consisting of 509
schools per year. School administrators of the participating schools completed a s
administered questionnaire. The questionnaire sought to obtain participatian rates
physical education classes, varsity sports participation, intramural ppaitspation,
and transportation mode to school (bicycling or walking). Johnston et al. (2007) analyzed
data pertaining to the school physical education requirement for studentsicSpecif
grade level, administrators were asked the percentage of students in thertatgehat
took physical education, frequency of physical education classes, and duration of
physical education class to calculate total minutes of physical educgimm. S
participation was determined by asking administrators the percentagdesf amd
females separately that participated in interscholastic or vapgitissand intramural
sports or physical activity clubs. Administrators were also asked to tepquercentage
of students who walked or biked to school, if students were tested for physical, fithes
and who was tested. Answer options to the fitness testing question included: all students
in the target grade, only students in the target grade enrolled in physicatied, and
other. Administrators were asked if parents received the students’ pHiaess test
results.

Johnston et al. (2007) found the continuation of sports was prominent among
those of high socioeconomic status. A 1.2% increase in intramural or club sports

participation occurred with every one level increase on the one to five scale of
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socioeconomic status. Overall, higher socioeconomic status was relateticipgieon in
varsity and intramural sports for both genders. A significant linear relatphshiveen

SES and interscholastic or varsity sports participation was reported fordoades, but

not for higher grades (no values for the correlations were reported in tigg Stioel

NCES (NCES, 2005) reported that a similar relationship between sport padicipad

SES continues into college. Based on two separate survey years, NCES rbpoitélot

of high school sport participants were of high SES. Among all high school students that
continued to intercollegiate athletics, students were five times mokhg tiikbe from high
SES than low SES (NCES, 1996b).

Johnston et al. (2007) analyzed the relationship between interscholastic or varsity
sports by grade level separately for males and females and found sahaileonships for
both genders. Interscholastic or varsity sport participation was yredaked with SES
among & grade students, but not for'Agrade students. Aaron et al. (2002) reported
similar results among adolescents using a different method of clagssiytioeconomic
status. In their study, socioeconomic status was classified by percefhthgegopulation
below the poverty level in the town of residence: participants werefidsss low SES
if the population wag 20% below the poverty level, middle SES if 10-20% were below
the poverty level, or high SES<f10% were below the poverty level. The sample
included nearly 800 students in middle school and high school grades. A decrease in
activities over the 4-year period was significantly associated aittsbcioeconomic

status among males.
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Johnston et al. (2007) found some relationship between sports and race/ethnicity
as reported by administrators. Intramural and club sports participatiosigmafscantly
higher among white students compared to blacks and Hispanics in all. dreaédition,
significantly more white males and females participated in varsityssihtan blacks and
Hispanics across all grades, with the exception Bfgt@de males. Although not
statistically significant, blacks participated more in intramutas twhites and
Hispanics. Among 12grade students only, whites had a significantly higher
participation rate in varsity or interscholastic sports than any other rédeywBfle
males, 32% black males, and 27% Hispanic males; 34% white females, 28% black
females, and 24% Hispanic females.

Of the 1988 8 grade class followed by NCES, participation in high school sports
was similar across race/ethnicity. NCES reported that 61% of whited atatks, and
54% of Hispanics participated in high school sports. When the transition from high
school to college sports is made, a decrease in participation in sports occursllacross a
races/ethnicities. Among the entire sample, 6% white, 5% black, and 2% Hispanic
reported participation in intercollegiate sports (NCES, 1996b).

Participation in sport could have a positive influence on current and future
physical activity. Sports participation during adolescence increasgsdialence of
meeting physical activity guidelines. If adolescents remain in sports througgbut
school, then they are more likely to meet the recommended level of physias) as

adults. However, if adolescents drop out of sports between middle school and high
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school, they are not likely to attempt a new activity. Therefore, dropout d§spor
decreases the likelihood of meeting physical activity recommendations dslan a

Although females have a higher prevalence of sport participation than in past
years, they are still subject to higher dropout rates than males. It isalritegeep
children and adolescents involved in physical activity, especially fentalkgure
research and programming interventions, specific populations such as audiesates
should be targeted. Interventions may include the introduction of new activispsnts,
either interscholastic or intramural level, to increase the likelihood of anaimg future
activity.

Academic Achievement

In addition to promoting an overall improved quality of life, physical activity is
also beneficial for the learning environment. Physical activity improvedescic
performance (Carlson et al., 2008; Field et al., 2001) and classroom behaveit €lar
al., 1998; Mahar et al., 2006). Although the academic benefits are apparent, two of the
challenges that school districts are faced with while trying to improveigdiactivity
and nutrition programs are: “1) intense pressure to raise standardized &st scor
accompanied by the conventional wisdom that this can best be achieved by angarrowi
of the school’s focus and curriculum; and 2) limited budgets that make it diffociirick
resources to implement program improvements” (Wechsler, McKenna, Lee{# Die
2004, p. 4). The increased interest in standardized testing requires additiomaboiass
time, limiting time for physical education and recess. However, orgamsauch as the

National Association for Sport and Physical Education and the National Asso@éti
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State Boards of Education, promote physical activity in schools becausekabthe
benefits it provides.
Physical Activity and Classroom Behavior

Participation in physical activity has been demonstrated to be benefianany
arenas, including academic achievement. Physical activity leadg¢ased on-task
behavior (Mahar et al., 2006), higher grades (Fredricks & Eccles, 2006), &ed hig
standardized test scores (Cooper et al., 1999). Students as young as efesoleotdr
have demonstrated the benefits of physical activity in school behaviors. Mahar et a
measured the effectiveness of brief educational physical adiditieng school, called
Energizerson on-task behavioEnergizersare approximately 10 minutes in length and
require minimal teacher preparati®@nergizerancorporate grade appropriate
educational lessons and physical activity. The sample included 243 students in
kindergarten through®4grade. Each teacher was asked to leacEmeegizersactivity
per day for 12 weeks. Two classes per grade level served as the intervesties atad a
third class at each grade level served as the control classes. The dast®$ began
Energizersafter week eight of the study (Mahar et al. 2006).

To measure physical activity, students in each grade wore pedometers during the
school day for one week. Pedometers were distributed at the beginning of the school day
and collected at the end of the school day. Students in the intervention classeslrecorde
steps before beginning tlmergizersactivity, immediately after thEnergizersactivity,
and at the end of school day. Students in the control classes recorded steps at the end of

the school day (Mahar et al., 2006).
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To measure on-task behavior, two classes in each the third and fourth grades were
randomly chosen for direct observation. Direct observation occurred duringracade
instruction. The two intervention classes in each grade level began implegment
Energizersat different times in a multiple baseline design. For example, one class bega
the intervention after week four and the other began after week eight. During the
intervention, on-task behavior was assessed for 30 minutes priorEodhgizers
activity and for 30 minutes after the activity. Each classroom observaésicanducted
by one primary and one secondary observer. Each student was observed for 5 minutes
during the 30 minute observation period and again during the observation period after the
Energizersactivity. Observation intervals lasted 10 seconds. After a 10-second
observation, the observer had 5 seconds to record if the predominant activity wds on-tas
motor off-task, noise off-task, or passive/other off-task. On-task behavior waderedsi
verbal or motor behavior appropriate for the classroom setting and rulessloff-ta
behavior was any behavior not on-task. The outcome variable for on-task behavior was
average percent time on-task (Mahar et al., 2006).

Results of the Mahar et al. (2006) study demonstrated significantlyimore
school steps among the students in the intervention classes compared to the control
classes. Students in the classes that performeBmergizersactivity each day averaged
782 more daily in-school steps than students in classes that did not perfénargizers
activity. The mean difference for in-school steps between the two groups wastapder
with an effect size of 0.49. Students in the intervention group achieved between 160 and

1,223 steps during the 10-minute classroom-based activities.
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Among 3% and 4" grade classes, no difference was observed in on-task behavior
during baseline when no physical activity was performed. Improvements &slon-t
behavior after participants performedEmergizersactivity were statistically significant
and of moderate size, with an effect size of 0.60. In addition, students with thé lowes
level of on-task behavior befoEnergizersactivities were introduced showed the
greatest improvements in on-task behavior. Students identified as low on-tesksaat
on-task behavior by 20% after participation inEarergizersactivity. Mahar et al. (2006)
demonstrated that classroom-based physical activity does not disruptatassehavior,
but instead enhances it.

Although academic performance was not directly measured in the study by Maha
et al. (2006), on-task behavior is an important component to learning and may be one of
the mechanisms by which physical activity increases academicrparfoe. Even as
little as 10 minutes of physical activity can help students perform bettes olassroom
(Mahar et al., 2006).

Additionally, Energizersprovide an opportunity to increase in-school physical
activity, as measured by pedometer steps. Students would accumulatenlieduvee3.0
additional miles per week if just one 10-minute activity was performed egatf tize
week. The authors reported that an additional 70 miles in steps per year could be
accumulated iEnergizerswere performed once a day, every day in the classroom
(Mahar et al., 2006).

Jarrett et al. (1998) also demonstrated the effects of physical activitgssnadm

behavior among elementary students. Elementary students were observedstthasses



a7

effectiveness of recess on work (on-task), fidgety, and listless behaviey4" grade
classes were selected with 25 to 30 students in each class. The final salungéslin8
students, 18 males, and 25 females. Five students were diagnosed with Attentibn Defic
Disorder (ADD). Six students were from transient, or temporary, housingchoel

system policy required uninterrupted instructional time (i.e., no recess)laBsex

selected had physical education three out of five mornings each week. Thevother t
mornings students did not participate in any physical activity. Recess was fpndom
assigned to one of the two nonactivity days for the first week. On the otherinibyact

day recess did not take place. After the first week, recess and nonrgces®a

alternated randomly. Students were not aware which days recess would ocess Re
took place either in a park playground across from the school or on the school
playground. The two playgrounds had slightly different equipment, but both had swings
and monkey bars (Jarrett et al., 1998).

Observations of the two differenf 4rade classes took place during science and
mathematics classes, taught by the same teacher. Class A wagsaolisen 10:00 to
10:25 and again at 10:50 to 11:15 on recess and nonrecess days. Class B was not
observed prerecess. Observations for Class B only took place from 11:20 to 11:40.
Students were observed for 5-second intervals. After the interval time weest@uli
observers coded each student’s behavior as one of the following: work, fidgety, or
listless. If the behavior observed was not applicable to the codes, nothing erdedec
Work was defined as on-task behavior, doing assigned work, discussing work with a

partner, reciting in class, or attending to the teacher. Fidgety wad@@usexcessive
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movement, tapping, arm or leg swinging, or partly out of the chair. A student with his or
her head on the desk, staring out of the window, slumping and not attending, or with eyes
shut was coded as listless. After watching one student for 5 seconds, the obselder w
watch a different student. There were a total of six observation periods. Eaclooondit
resulted in a cumulative percentage of behavior types for each studesit glaat.,
1998).

Comparison of postrecess behavior on recess and nonrecess days demonstrated
that recess had significant effects on behavior. Students’ work behaviorcsigyf
increased and fidgety behavior significantly decreased followiregse&®Vhen students
did not receive recess they were on task 85% of the time during the postrecess
observation. However, when students did have recess they were on task 90% of the time
postrecess. Listless behavior was not affected by recess (Jaaietl898).

Students who were the most fidgety benefited more from recess. Also, students
with lower work behavior benefited more from recess. Recess was dertexhgirhave
a significant benefit for particular students. All five students with ADBefiged from
recess (Jarrett et al., 1998). Although most students benefited from ssrassdid not.
A few students demonstrated substantially poorer work performance or fidgetiters
recess. Results demonstrated that only one student had an increase in fidgaty beh
after recess. Among the six children who did not benefit from recess, founofibe
from transient housing (Jarrett et al., 1998).

Jarrett et al. (1998) found that, overall, children benefited from recess. After a

recess break, students were more on-task and less fidgety. Also an mnfpadiag was
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that the five students with ADD all benefited from recess by increasinglvetravior,
decreasing fidgety behavior, or a combination of both. Jarrett et al. conchadeedess
is an important part of the school day for elementary students, and suggestecetsat r
improves classroom behavior, which may lead to better academic performance.
Physical Activity and Grades

Physical activity has been shotanincrease on-task behavior in school. It is
logical to believe the more a student is focused and paying attention, the more
academically successful the student will be. Few studies have direetbyrad the
effect of physical activity on academic performance. Research showd fimgdings on
the relationship between in-school physical activity and academic peairfce.

Sallis et al. (1999) assessed a 2-year health-related education pragram
elementary schools. Seven elementary schools were selected and included ikerderga
through %' grade. Their analysis only focused on the cohort'ajréde students. Each
school was assigned to one of three conditions: specialist condition, trained teacher
condition, or control condition. The specialist condition school had a certified physical
education specialist to implement the Sports, Play, and Active Recreatiom$or K
(SPARK) program. In the trained teacher condition, school teachers were toained t
implement SPARK. In the schools assigned as the control condition, classrcbersea
implemented the regular physical education program. Prior to this studyywhsmo
physical education curriculum in the schools, nor were there teachers oo statfuct

physical education classes.
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SPARK was created based on two components: a physical education program and
self-management curriculum. The physical education program involves phydiciy a
and teaching skills and was taught a minimum of 3 days per week throughout the school
year. The self-management program promotes activity outside of school sklfthe
management program students were taught behavior change skills verdysphiysital
activity (Sallis et al., 1999).

Teachers received training on class management and instructional $ialls. T
purpose of training teachers was so physical education and self-managemeutuons
could be properly implemented. Three physical education specialists implentented t
physical education and self-management programs in two of the seven schdislet(Sal
al., 1999).

The SPARK program was implemented amofigdd &' grade students for two
consecutive school years. Cohort 1 consisted of 330 students and cohort 2 consisted of
424 students. Achievement test scores were obtained ffbgnazle (baseline)s and
6" grade. The academic achievement scores were from the Metropolitan Ackievem
Tests reading, mathematics, language, and composition score (Basig)B&itores
reported were percentiles based on national norms. Cohort 1 test scores were #3m the
grade and B grade. Cohort 2 test scores were from tHeg2ade andBgrade. Test
scores for each cohort were analyzed by one-way ANOVAs (Sallis et al., 2999)
significant difference was found between percentile scores at bag@8figeade) and 8
or 6" grade among all three conditions: specialist, trained teacher, and conttestAll

scores in cohort 1, with the exception of reading, got worse from baselifigtade.
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Language and reading scores were significantly different betweedmrdéeeconditions.
Language scores decreased least among the group with the trained Reatimg

scores increased from baseline fbgsade in the experimental group with the specialist
and decreased in the control condition. Among cohort 2, all test scores got worke for al
conditions from baseline td"&rade. Less decline from baseline for all tests occurred in
the trained teacher classes compared to the control and specialist conditsoitts. Re
demonstrated the SPARK program implemented by a specialist or ttaawtkr may be
better for academic performance compared to the schools with the nelgydasal

education curriculum (Sallis et al., 1999).

Carlson et al. (2008) examined the influence of physical education on directly
measured academic achievement among elementary students. Datastoidthisere
obtained from the Early Childhood Longitudinal Study. Participants were from the
kindergarten class of 1998 to 1999 and followed into thgrade. The sample was
nationally representative based on geographic location. Schools were tlotgdselthin
each geographic location, and finally students were chosen in each schoahal he fi
sample included 5,316 students among 1,280 schools. Physical education was measured
by classroom teachers reporting frequency (times per week) and duratiote@per
day) students took part in class. The outcome variable for physical edugation
expressed as minutes per week (frequency x duration). Physical edunatutes per
week was then classified as one of the following tertiles, low (0-35 minutes ek, we
medium (36-69 minutes per week), or high (70-300 minutes per week). Academic

achievement was assessed by standardized tests scores in mathechatiadiag.
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Analysis of data occurred at five different time points including fall of kigaieen,
spring of kindergarten Sigrade, % grade, andBgrade. Analyses compared
mathematics and reading test scores at each grade level by physcalan tertile and
by gender (Carlson et al., 2008).

The final sample consisted of 52% females and 69% nonwhite Hispanic. Overall,
teachers reported that physical education occurred 1-2 times per weék aodtion
was different for each grade level. For kindergarten rgtdde, most teachers reported
a duration of 16-30 minutes. The most often reported duration of class was 31-60 minutes
for 3% and %" grades (Carlson et al., 2008).

With an increase in grade level, time in physical education clasasexnt. The
number of students classified in the high tertile (70-300 minutes per week) attrads
grade level. For example, in kindergarten 3,165 students were categorized in the low
tertile and only 1,202 students were categorized in the high tertile. Whemrtae sa
students were in"bgrade, 1,516 were placed in the low tertile and 1,357 in the high
tertile. One explanation for the change in physical education tertile iddnalf
kindergarten. However, there was still a noticeable decrease in the numieleotsin
the low tertile from 1'to 5" grade (Carlson et al., 2008).

Across physical education tertiles, no significant mean difference@thematics
and reading scores were found among males. Females standardized test sceves, how
differed across tertiles. Mean reading scores among females ingeaegy; except'3
were significantly different between low and medium tertiles. Significeedn

differences were also found between low and high tertiles for readirggsddrat is,
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students who achieved 36 minutes or more of physical education had significamély hig
reading scores than those with 35 minutes or fewer. Similar results wecedmong
female students for mathematics scores in kindergarten*sgréde. Kindergarteners
categorized in the medium physical education tertile had significagitiehimean
mathematics scores than those in the low tertile (Carlson et al., 2008).

Carlson et al. (2008) demonstrated that students who participated in as Btile as
to 69 minutes per week compared to 0 to 35 minutes per week, had higher academic
achievement. An even greater increase in academic achievement carelsechbliia
greater amount of physical education time per week. Significantly highersswere
obtained by students in classes that had physical education for 70 to 300 minutes per
week compared to 0 to 35 minutes per week. Significant differences in testwweoses
only observed among females, which is an important finding. This finding could possibly
lead to specific intervention strategies to get females more active in schpossadnly
gender specific physical education classes for longer duration.

Limited research has examined the relationship between high school students’
physical activity and academic performance. Field et al. (2001) exanhiaedlationship
between exercise frequency and academic performance among 89 higlseaiusl
Participants completed a Likert scale questionnaire about exerciserfogqiExercise
frequency responses included rarely, sometimes, once a week, three or moge times
week, or daily. Sport participation was surveyed on a similar format; LSkate

responses ranged from less than two hours per week to seven or more hours per week.
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Students’ self-reported grade point average (GPA) was based on agsiaddeat to
grades ranging from A to D.

Results demonstrated that 60f6=(36) of high school seniors were categorized
in the low exercise group. The high exercise group had a significantly higlaer GPA
than the low exercise group. Mean GPA for the high exercise group was 3.3 versus 2.9
for the low exercise group. The high exercise group also spent significamtytime in
sports than the low exercise group. Based on Likert scale scores, the higbeexyenap
averaged a score of 2.3 and the low exercise group averaged 1.8 (Field et al., 2001).

Physical activity and standardized test scores have been found to beagific
related (Carlson et al., 2008). Academic performance, as measured bynGPA a
standardized test scores, were increased slightly by participationsicglgctivity
(Carlson et al., 2008; Field et al., 2001). However, some studies have found increased
time in physical activity during school has not had a significant impact oemoad
performance, but has not hindered it either (Sallis et al., 1999).

Sportsand Academic Achievement

It has been previously reviewed that physical activity during school has a
significant impact on classroom behavdarrett et al., 1998; Mahar et al., 2006). The
effectiveness of increased physical activity time on academicvachent does not
detract from academic performance measured by standardized tes(Sathiest al.,
1999). Increased physical activity has been found to be related with slight impriseme
in academic performance measured by GPA (Field et al., 2001) and staediéediz

scoregCarlson et al. 2008). Further research has examined the effects of specific
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activities, such as sports, on academic achievement. A few longitudinaissihadie
examined the relationship between academic performance and sport pasticipat

Cooper et al. (1999) examined the relationship between selected after-scho
activities and measures academic performance. Participants wetedé&lem three
large school districts, including metropolitan areas (two middle schools and one high
school), suburban areas (two middle schools and three high schools), and rural areas (five
middle schools and one high school). From the scho8)g%6 10", 12", and some
and 11" grade students and their parents were sampled. Questionnaires were mailed to
the students’ homes for parents to complete. Teachers administered quessdonair
students in school. Parents and students were asked how much time was spent on five
after-school activities, including homework, weekday television viewingaeutricular
activities, structured groups outside of school, and employment. Students kestdéf as
parent was home when they arrived home after school. Parents were askeidestunie
background and if their child was eligible for a free-lunch program.

Agreement between parent and student responses was assessed by tleee differ
methods. First, the percent of exact matching responses between parenidemd st
ranged from 27% to 60%. Second, percent agreement of exact response or within one
response category ranged from 74% to 89%. Lastly, Cohen’s kappa, whichsagsesse
exact agreement correcting for chance, was used to assess parent and spualesd re
agreement. Results of the Cohen’s kappa agreement analysis ranged from .06 to .31.
Parents and students did not have a high level of agreement regarding time spent

activities, but the researchers considered these levels of agreementdeialde.
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The statewide standard achievement tests (Tennessee Comprehensismésses
Program (TCAP)) were administered to students'friizough & and 18" grades.
Cumulative raw scores for each grade level of math-related and langlaigel tests
were used for the analysis. A second measure of academic achievenuelgdriebcher-
assigned grades. Students took the TCAP toward the end of the semester in April.
Teacher-assigned grades were collected after the TCABmén(Cooper et al., 1999).

The amount of time watching television was negatively related with TCARS
(r =-.13) and teacher-assigned grades {.11). The amount of time spent in
extracurricular activities had a positive relationship with TCAP scoresX7). Time
spent in extracurricular activities had a similar relationship wéhblter assigned grades
(r =.18). The amount of time spent in structured after-school groups with peersaas al
positively related with TCAP scores% .20) and teacher assigned grades .(L2)
(Cooper et al., 1999). After-school activities explained 11% of the variance inrteache
assigned class grades, 7% of variance in TCAP scores, and 5% of the arteacker
assigned grades, after controlling for background (Cooper et al., 1999).

Aside from time spent on homework, extracurricular activities and structured
group participation had the highest association with standardized test scoreschied t
assigned grades. After-school activities are related to academavement. Television
viewing was negatively associated with academic achievement, whergeipaion in
structured groups and extracurricular activities were positivelycested with academic
achievement. In summary, involvement in sports and physical activity afieolszan

help improve performance in school (Cooper et al., 1999).
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Fredricks and Eccles (2006) examined data from the Maryland Adolescent
Development in Context Study. The sample included 1,500 selected families from 23
schools within one county in Maryland. Longitudinal analysis was used to exdmaine t
relationship between extracurricular activities and developmental outcAihes.
developmental outcomes were not discussed in the study.

Data were collected in five waves starting when the participating ssudeng in
7" grade. Participating students were followed until age 20 years. Fredridksccles
(2006) analyzed data from the third, fourth, and fifth waves. Wave three occurred during
the participants’ 8 grade year after completion of the fall semester and following
summer. Wave four occurred during thd'ttade. Wave five occurred 1 year after
participants finished high school. Wave thre® ggade) and wave four (TIgrade) data
were collected by interview or self-administered questionnaire in the Wwithnéhe
adolescent and guardian. Wave five data were collected by a mailed survey.

Extracurricular participation was reported during wave fouf @rade). Students
reported participation in extracurricular activities, such as school cludemined sports,
and pro-social activities, over the past year. Questions allowed fdrdy&so”
responses. Sport participation was measured by asking the following questens: “
you a member of any athletic or sports team at school?” and “Were you involaed i
organized summer or after school sports or recreational program over the paest twel
months?” (Fredricks & Eccles, 2006).

Academic achievement was measured at wave thfegré8e) and wave four

(11" grade). Students reported the number of A’s, B's, C’s, D’s, and F's on the first



58

semesters report card and GPA was calculated. Students were atsb@asKar they

thought they would go in school. Responses were coded into a category ranging from 1)
graduate from high school or less to 4) obtaining a professional degree. Afiwveave

year after high school, participants reported educational status or number ofysesol
they completed coded from 1) did not graduate high school to 4) completing some
college (Fredricks & Eccles, 2006).

Results demonstrated a significant relationship between sport participadion a
academic achievement. Sport participation was associated with a highdn@e 11
grade and with higher education expectations. In tHegtdde, students who reported
participation in sports also reported lower levels of depression and higher lesels of
esteem than those who did not participate in sports. Compared to nonsport participants,
those who participated in sports had significantly higher grades, l@gheation
expectations, and higher self-esteem, and lower levels of depression iff tradd.
(Fredricks & Eccles, 2006).

One year after high school, L grade sport participants were significantly more
likely to continue school than nonsport participants. Students who participated in school
clubs and other social groups were also more likely to continue education figear a
high school compared to those who did not participate (Fredricks & Eccles, 2006).

In a similar study, the relationship of sports participation and academic
performance among African American and Hispanic high school students avames
(Melnick, Sabo, & Vanfossen, 1992). Data were obtained from the High School and

Beyond Study. The original sample for the High School and Beyond Study consisted of
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over 1,000 secondary schools from which 36 seniors and 36 sophomores were selected
from each school (Center for Education Statistics, 1987). Melnick et al. adalgra

from baseline and first year follow up of half of the participating sophosrfaven the

High School and Beyond Study. The sample included over 14,000 high school
sophomores in 1980, which was the baseline year. Follow up measurements of the same
subjects took place in 1982, 1984, and 1986.

Some schools were oversampled to gain insight on the minority populations,
including Hispanics, Catholic schools with a high population of minority students,
alternative schools, and private schools with high achieving students. Dependent
variables included popularity, extracurricular involvement, grades, stanehtezt
performance, dropout rate, and educational expectations. A survey was used te measur
athletic participation at baseline. Sophomores responded to the following quédstioa
you participated on athletic teams either in or out of school this year?” Oalio up,
the same students were asked as seniors: “Have you participated on a Vdesity at
team either in or out of school this year?” Response options included “have padicipate
as a leader,” “have participated actively but not as a leader,” and “have tmpated.”
Responses to both questions were used to classify participants into one of seven groups:
(a) nonparticipant in both sophomore and senior years; (b) sophomore participation but
not a senior participant; (c) nonparticipant in sophomore year but senior partifant;
senior nonvarsity nonleader and sophomore participant; (f) senior nonvarsitydedder
sophomore participant; (g) senior varsity nonleader and sophomore participaeiidh) s

varsity leader and sophomore participant (Melnick et al., 1992).
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Academic achievement was measured by self-reported senior Réar G
Participants were asked “Which of the following best describes yodegso far in high
school?” Response options included: “mostly A’s”; “about half A’s and half B’s”;

“mostly B’s”; about half B's and half C’'s”; mostly C’s”; “about half C’schhalf D’s”;

“mostly D’s”; and “mostly below D”. Responses to the previous question wereaised t
calculate GPA. Composite achievement test scores was a second acadeeviement
measure. Composite achievement tests included sophomore and senior year scores on
reading, vocabulary, and mathematics (Melnick et al., 1992).

The first year follow up procedures were similar to the baseline yeam&ay
school experiences, changes in attitudes and values since baseline year, wor
experiences, and plans for postsecondary education were measured by sunesy. Va
including attitudes toward life goals and feeling about self were surveyed)dhe first
year follow up. Standardized test scores were obtained during the baselineamdifoll
years (Center for Education Statistics, 1987).

All participants, including dropouts, transfers, and early graduates weeysdr
Dropouts, transfers, and early graduates received the same survegasstudents, but
their surveys included additional and modified questions. Dropouts, transfers, and early
graduates were either mailed the survey or completed the survey at a coneeatént
in a group setting (Sebring et al., 1987).

Melnick et al. (1992) analyzed data from 14,366 participants, of which 3,336 were
athletes. The sample included 957 black females (147 of which were athletes), 858

Hispanic females (293 athletes), and 5,435 white females (971 athletes). Hispanic
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females that resided in rural communities and black females in urban comewhitie

played sports considered themselves more popular than other Hispanics and blacks in

other communities. Participation in sports and popularity were found to be related among

Hispanic and black females in rural communitres,.25 and = .19, respectively.
Although not highly correlated, sports participation among Hispanic fenmatasal
communities was related to dropping out schoal (14) and test performanae= .09).
Among black females in rural communities, sports participation and involvement in
extracurricular activities were relateds .29 (Melnick et al., 1992).

Overall, sport participation was associated with academic performance
determined by grades among black and Hispanic females. One exception included
Hispanic females in rural communities in which grades and sport participatien we
negatively related, = -.10. Although data from white females were not analyzed, a
comparison between the three groups may have been useful for planning future
intervention strategies.

Physical activity during school is related to GPA (Field et al., 2001; Ekedéi
Eccles, 2006) and standardized test scores (Carlson et al. 2008; Cooper et al., 1999).
Participation in physical activity during the school day can improve on-tdskioe
(Jarrett et al., 1998; Mahar et al., 2006). Participation in sports and after-sctnabéa
has also been found to be related to physical activity among minorities (Ketrat,
1992). By promoting physical activity within the schools, academic performandseca
improved, especially among students with low on-task behavior (Mahar et al., 2006).

Physical activities during school may be increased by providing morewstdct
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classroom-based activities, physical education classes, or recess.resaarch should
consider use of objective measures of physical activity and academic fserterto
augment the data collected from self-reports.

Physical Activity and Mental Health

In 1996, the Surgeon General stated that physical activity may relieveosgapt
of depression and anxiety and improve mood (USDHHS, 1996). Physical activity can
impact several areas of mental health, including self-esteem, phy$ieadrs=ept,
confidence, and competence in abilities.

The CDC noted that in 2007 36% of adolescent females reported feeling sad or
hopeless everyday for two or more weeks. The prevalence of feeling sad ossioysde
higher among females compared to males (CDC, 2008d). Adolescent ferpedasrece
changes in mental health status, specifically perceptions of appearanedf-asteem
(Brown et al., 1998). Many organizations target adolescent mental health including the
National Youth Violence Prevention Resource Center, Center for Mental HenltbeSe
Nemours Foundation, and American Academy of Child and Adolescent Psychiatry.
Self-Esteem

Self-esteem was defined by Fox as “a self rating of how well thessdimg”

(Fox, 2000, p. 89). Self-esteem is determined by the individual and influenced by the
culture surrounding him or her. Self-esteem is generated by a perspeigeages,
attributes, and achievements, which are dependent on cultural norms and cultural
expectations (Fox, 2000). In relation to self-concept, self-esteem is codspdetref the

evaluation process of developing self-concept (Sonstroem, 1984), which will be defined
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later in this section. Self-esteem is at the apex of the hierarchioztuse above self-
concept (Fox, 2000).

Brown et al. (1998) examined mental changes among 2,379 girls from 9 to 14
years old. Specifically, Brown et al. examined the change in appearahseaal
domains of self-esteem. Annually, height, weight, and sexual maturation waseirad.
The Harter Self-Perception Profile for Childi@tarter, 1988) was administered every
other year to measure global self-worth, physical appearance, and soef@bace.
Scores ranged from 1.00 to 4.00 on each of the three scales (Brown et al., 1998).

Self-worth and physical appearance were found to be moderately correlated.
Between the ages of 9 and 14 years, self-worth and physical appearancgdiatians
between .57 and .68 among black girls and between .47 and .68 among white girls. Self-
worth and social acceptance were also moderately correlated among both groups of
females between 9 to 14 years ald(46 to .55 for blacks arrd= .44 to .61 for whites)
(Brown et al., 1998).

All scale scores were compared to the baseline age of 9 years. Bladiadir
higher scores on all three scales, physical appearance, social acGeptdrgiebal self-
worth. At baseline (age 9), black and white girls had significantly diffejlebial self-
worth and physical appearance scores. Over time, compared to baseline,ridack gi
significantly increased global self-worth scores starting at age 14. White girls
significantly decreased global self-worth scores starting at age i3 {=an global
self-worth scores significantly decreased in white girls from%atgel4 years, 3.17 to

2.96, respectively. Both groups of females significantly decreased mesingdhy
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appearance scores from age 9 to 14 years. Mean social acceptance scticemgigni
increased among both races. However, black girls had a greater incoeag2ed6 at age

9 years to 3.30 at age 14 years compared to 2.91 to 3.19 for white girls (Brown et al.,
1998).

The findings of Brown et al. (1998) are important because they demonstrate self-
esteem changes among females are specific to race. As femaleteggbloysical
appearance and global self-worth decrease but social acceptance indespge.having
a higher mean BMI, black girls had more favorable physical appearancs gwore
white girls.

Physical Activity and Self-Esteem

A few studies have examined girls’ physical activity, self-esteaohcampetence
and confidence in sports and physical activity. Jaffee and Manzer (1992) follavged gi
through middle school and high school grades (Jaffee & Ricker, 1993) and collected
guantitative and qualitative information about activity level and its associatibrseli-
esteem and self-concept. Data were collected in two phases, which werdqites two
different studies. The first phase included a total of 76 females betweagabtef 9 and
12 years in grades four through seven (Jaffee & Manzer, 1992). The second phase
consisted of 67 girls between the ages of 12 and 17 years in seventh through twelf
grades (Jaffee & Ricker, 1993).

The same methods were used for both phases. Participants first completed a
guestionnaire, which consisted of three sections. The first section askegbgatsito

answer questions about confidence and perceived competence on a five point scale. The
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responses were summed based on the Molpome Confidence/Competence Scale. This
scale assessed self-esteem and confidence and competence in sportsiemeeh ascl
school. The Confidence/Competence scale also measured confidence in oneself,
competence in abilities, and self-esteem. The Confidence/Competence & #he wum
of the questionnaire scores. Items from the Confidence/Competence Scateteethe
self-esteem index created by the American Association of Uniy&&men (1994). The
self-esteem index score measured self-confidence alone. The second s&eticab@ut
level of physical activity, participation in sports, reasons for being phiysaive, and
obstacles to being active. Physical activity included the number of astiviie2number
of days, and the number of hours each week in which one participated. The average
physical activity level was calculated by totaling the three vaudsdividing by three
(Jaffee & Manzer, 1992).

In Phase | each focus group consisted of eight to fifteen girls (Jafiéan&er,
1992) and in Phase Il each focus group consisted of three to twelve gide &af
Ricker, 1993). Focus group discussions included confidence and risk-taking, concerns
about becoming older, and views on physical education, sports, and recess. The
discussions were recorded and then transcribed. Each discussion was coded based on
reoccurring themes presented by the girls (Jaffee & Manzer, 1992 3aRecker,
1993).

Younger girls were more physically active compared to the older giffedJa
Ricker, 1993). Among girls 12 to 17 years old, 13% patrticipated in physical activity

seven or more times per week compared to 25% of the younger girls. Youlgalsgi
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reported being physically active more hours per week compared to the oldertgitis. T
one percent of the younger girls reported activity for seven or more hours per week
(Jaffee & Manzer, 1992), compared to 24% of older girls (Jaffee & RitRORB).

Older girls had a slightly lower mean self-esteem index score codhjoeatiee
younger girls, 3.03 (Jaffee & Ricker, 1993) and 3.32 (Jaffee & Manzer, 1992),
respectively. Confidence/Competence mean scores were similar betwegey(mean
= 84.7) and older (mean = 82.2) girls (Jaffee & Manzer, 1992; Jaffee & Ricker, 1993).
Across fourth to seventh grade girls, Competence/Confidence and self-esta#em
were highest among girls in the fifth and sixth grades. The Confidence/Congstaihe
and self-esteem index results demonstrated that self-esteem, confatehcempetence
among 12 to 17 year old girls decrease until age 15 years when both begin &eincrea
Self-esteem and Confidence/Competence scores were highest at ages1Afyran
American girls had higher mean self-esteem index and Confidence/Congstenes
than Asians and Caucasians (Jaffee & Ricker, 1993).

A significant relationship was found between the number of physical adivitie
reported and scores on the Confidence/Competence scale. Girls who reported
participation in few activities scored lower on Confidence/Competencethsanvho
reported participation in more activities (Jaffee & Ricker, 1993). Scoregriein the
three Confidence/Competence tertiles (highest, mid, and lowest) were edmphter
girls who scored in the highest tertile reported a mean of 3.27 activities aahiparder
girls in the lowest tertile who averaged 1.45 activities (Jaffee &dRid993). A similar

trend was apparent among younger girls, where girls in the highest
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Confidence/Competence tertile reported 6.04 activities compared tanginks lowest
scoring tertile who reported 4.52 activities (Jaffee & Manzer, 1992). Yourndger gi
reported more activities than older girls (Jaffee & Ricker, 1993).

Physical activity level (combination of number of activities, days per waeek
hours per week) and Confidence/Competence had a similar relationship amongdalder a
younger girls. Older girls that scored in the highest tertile of ConfidEnogpetence
scores had a mean physical activity level of 3.42, while girls scoring lowest tertile
had an average physical activity level of 1.86 (Jaffee & Ricker, 1993). Amongsgoun
girls, those in the highest tertile had a mean physical activity level of 4.61rénth ghe
lowest tertile had a mean physical activity level of 3.80 (Jaffee & Blaiif92).

Focus group discussions from older (Jaffee & Ricker, 1993) and younger (Jaffee
& Manzer, 1992) girls both demonstrated physical activity and sport challenge,
achievement, risk taking, and skill development contributed to positive self-esteem,
confidence, and competence. Older girls also discussed in focus groups thatas@orts g
them positive feelings by providing approval from others. Older and younger ghils bot
expressed the opinion that boys inhibited physical activity by controlling(pédiee &
Manzer, 1992; Jaffee & Ricker, 1993). Another common theme revealed through focus
group discussions was that older girls had few choices, limited equipment, ahdelt
were not taken seriously. Questionnaire results showed that 12% of girtedefhart
time was an obstacle to being physically active. Conflict with otheritaesi was

reported as an obstacle to physical activity by 10% of the older giled BaRicker,
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1993). Thirty percent of younger girls also agreed that conflict with othiertees was
an obstacle to being physically active (Jaffee & Manzer, 1992).

It was concluded that, in both older and younger girls, self-reported pdrtinipa
in more activities and higher physical activity levels may be associdtedhigher
perceived competence and confidence in one’s abilities (Jaffee & Manzer Ja882; &
Ricker, 1993). Among younger girls only, higher physical activity levele wssociated
with higher levels of self-esteem (Jaffee & Manzer, 1992). Older and yoginigefelt
that their self-esteem would be enhanced with activities that werergjiatieimproved
skill level, and allowed them to take risks (Jaffee & Manzer, 1992; Jaffeel&Ric
1993). Older girls felt that their self-esteem would be enhanced from phgsinaties
that allowed them to gain acceptance from others and activities in whicfelhegpable
(Jaffee & Ricker, 1993). The qualitative data could be used to develop appropriate
physical activity interventions, programs, and physical education sl&ssthis age
group. Creating the appropriate atmosphere for girls to be physicallg aotild
improve self-esteem, confidence, and competence. Providing girls with €lobice
challenging and fun activities that would develop skills appears to be impantayiti$
of all ages.

Self-Concept

Self-concept is a broad term of how one views himself or herself in a general
sense. Self-concept is influenced by behaviors, evaluations by others, and eégiefusc
(Shavelson, Hubner, & Stanton, 1976). Self-concept is hierarchically organied wit

perceptions of subareas at the base, which lead to academic and nonacademic self-
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concepts. Subareas are described as roles in the life a person identifi@=ow;t2000).
Academic self-concept may include history, math, and science at the \else le
Nonacademic self-concept is broken down into social, emotional, and physical self-
concepts. Social self-concept would include subareas, such as peers and sigiiigrant
at the base level. Physical ability and appearance are subareagsioalpbelf-concept.
Emotional states are subareas for emotional self-concept. Academic anddswniac
self-concepts contribute to the general self-concept (Marsh & Shavelson, 1985).
Physical Self-Concept

A domain of self-concept and its relationship to physical activity that is often
studied is physical self-concept. Marsh (1996) defined physical self-caa&eling
positive about one’s physical self” (Marsh, 1996, p. 253). Marsh developed the Physical
Self-Description Questionnaire (PSDQ) to measure how a person views oneself
physically. The PSDQ includes nine Physical Self-Concept components) Blofsécal
Self-Concept, and Global Esteem. Each of the scales is treated individitalseparate
scores (Marsh et al., 1994). The PSDQ originated from the Self-Desgtriptio
Questionnaire (SDQ) also developed by Marsh (1990). The SDQ measures segit-conce
of four different scales including Physical Abilities, Parent Ratahips, Math, and
General Self-Concept (Marsh, 1990).

Dishman et al. (2006) examined the validity of the PSDQ subscales against
external criterion measures. The total sample consisted of 658 black fenth#E&a
white females in the twelfth grade. Participants were administerdday Physical

Activity Recall on the first day of data collection to measure physitaitsgc From the
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3-Day Physical Activity Recall, total METs were calculated by msimg 30-minute

blocks each day. One week later participants completed a physical fitstesp oet
participation questionnaire, and PSDQ. Height and weight were measured amhBMI
calculated to estimate fatness. Physical fithess was measuresibsnaximal cycle
ergometer test. Participants pedaled at three submaximal rates of powertéeifputate

was measured at each stage to estimate physical work capacity at ts7jfeb@ainute
(PWGCi7g). Sport participation was the sum of responses of two YRBS questions: “During
the past 12 months, how many sports teams run by your school did you play on? (Do not
include PE classes.)” and “During the past 12 months, how many sports teams run by
organizations outside your school did you play on?” Black and white girls differed
significantly on several variables. Black girls had higher BMI, 25:8kgersus 23.7

kgm?; lower physical fitness, 10.64 kgmin‘kg™ versus 12.18 kgrmin*kg*, and

lower physical activity, 61.03 total METs versus 63.38 total METs (Dishman et al.,
2006).

The PSDQ consisted of 11 subscales, including Global Physical Self-concept,
Self-Esteem, Physical Activity, Flexibility, Strength, Endurance, Gioation, Sport
Competence, Appearance, Body Fat, and Health. Internal consistencyitgldiaill 11
subscales on the PSDQ approximated or exceRaded0 among white and black girls.
Reliability coefficients of all 11 subscales were slightly loweoagblack girls. PSDQ
scales and equivalent external criteria measures were found to be arghjifielated for
both groups of girls. Physical activity measured by 3-Day PhysicalicRecall was

hypothesized to be most highly correlated with the Physical Activity aldosEmong
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black and white girls, physical activity was significantly coresdatvith the Physical
Activity subscaler = .37 and = .50 respectively. Estimated body fat from BMI was
negatively correlated with the Body Fat subscale among black and white$enya-.75
andr = -.67 respectively. The negative correlation between BMI and the Bady F
subscale indicated that higher BMIs were associated with lower perceptibody fat.
Physical fitness was correlated with the Endurance subscale amongwbjte= .46,
and with the Sport Competence subscale for black gis29. Sport participation was
correlated with the Sport Competence subscale for black and white girld6 and =
.60, respectively (Dishman et al., 2006).

The correlation between Global Physical Self-Concept and BMI wakasiior
white girls,r = -.34, and black girls, = -.33. In addition, Global Physical Self-Concept
was significantly correlated with Sport Participation among whits (jir= .40). The
only scale that did not significantly relate to any external criterieasure was the
Health subscale among black girls. The Health subscale was sigtyficamelated with
sport participationr(= .23) and physical fitness £ .23) among white girls (Dishman et
al., 2006).

Dishman et al. (2006) provided evidence of validity and reliability for the PSDQ
among black and white adolescent girls. Additionally, Dishman et al. demodscste
important self-concept findings among black and white girls. Black gadsahhigher
self-esteem and global physical self-concept than did white girls telespider range of
scores. Although black girls had a significantly higher mean BMI tharewinis, black

girls had a more positive view of their appearance and body fat.
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Physical Activity and Self-Concept

The PSDQ has been used to investigate the relationship between physiitgl ac
and physical self-concept (Davison & Schmalz, 2006; Schneider, Dunton, & Cooper,
2008). Schneider et al. examined the effect of a physical activity inteymevithin a
school environment and its relationship with physical self-concept. Sixty-orade
were in the intervention school and 59 females were in the comparison school. 2ata we
collected over a 3-year period among different cohorts each year. PatSciexe
required to meet the following criteria at baseline: insufficient paysictivity to
maintain fitness, cardiovascular fitness below th& p&rcentile of predicted fitness
level, and ability to exercise (Schneider et al., 2008).

One high school was assigned as the intervention school and the second as the
comparison school. Students at the intervention school enrolled in a physical education
class specifically for participants. The physical education clas§vadimes a week for
60 minutes, in which 40 minutes were devoted to activity time. One day a week the
lecture focused on topics pertaining to the health benefits of physicalyaatid
strategies to become more active. The physical education claspat#gally for
females and participation was highly encouraged every day. The samepbgscation
instructor and lecturer taught throughout the 3 years, which allowed for control of
frequency, duration, intensity, and activities throughout the study. Participdinés at
comparison school were given no guidance for physical activity. Some pantciwere

enrolled in a physical education class at the same time the study toaKTplagehysical
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education classes for the comparison and intervention schools met five timeeger w
for 60 minutes (Schneider et al., 2008).

Physical activity, cardiovascular fitness, body composition, and physital se
concept were measured at three time points. Within one year measurementsc®ok pla
during the summer (baseline), end of fall semester, and end of the spring semeste
Physical activity was self-reported using the 3-Day PhysicaVviscRecall. From the 3-
Day Physical Activity Recall, average daily minutes expended in vigorosscah
activity was used as the physical activity variable. Cardiovastitriass was measured
with a progressive cycle ergometer test. The Physical Sedéifiption Questionnaire
(Marsh et al., 1994) was used to measure physical self-concept. For this igoidy, e
subscales of the PSDQ used to measure self-concept included Body Fat, Agpeara
Endurance, Strength, Coordination, Flexibility, Sports Competence, and Health. Two
subscales were used to measure global self-concept: Global PBgdfe@oncept and
Global Self-Esteem. The Physical Activity subscale was removed $opainiicular
study. Each individual subscale was summed and averaged. Height, weight, and body
composition were also measured. Body composition was measured using dual X-ray
absorptiometry. Heart rates were measured every other week duringssmeailiod at
the intervention school to obtain an average heart rate during the class peaibdatée
monitors also recorded the duration the heart rate was at least 120 beats ger minut
which was associated with 60% of maximum heart rate from the cardiovasrtidss

test at baseline (Schneider et al., 2008).
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Participation in vigorous physical activity was similar between tlegvantion
and comparison groups. At baseline, 43% of the comparison group and 51% in the
intervention group reported participating in vigorous physical activitydi®eascular
fitness and body composition did not significantly differ between groups at baseline
Heart rate monitors were worn for an average of 34.1 minutes per classpBaisi
stayed at or above 120 beats per minute for an average of 18.7 minutes per class. No
significant changes in body fat and BMI were found among either group onenths.
However, the intervention group had significantly greater improvements in
cardiovascular fitness than the comparison group. The intervention group sighyificant
increased vigorous physical activity from baseline to 9 months later. Ateg<&1% of
participants reported participation in vigorous physical activity. The |[meva of
participation in vigorous physical activity increased to 83% in the interventoapgr
after 9 months. Vigorous physical activity increased slightly among theason
group, from 43% at baseline to 58% at 9 months (Schneider et al., 2008).

In the intervention group, participants who increased cardiovascular fitness
improved their Global Physical Self-Concept subscale score. At baselireetiage
score on the Global Physical Self-Concept subscale among participéms i
intervention group that increased cardiovascular fitness was 3.00. This score thtwease
3.64 after 9 months. Global physical self-concept did not improve among participants in
the intervention group that did not increase cardiovascular fithess (Schriatler e

2008).
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Among the intervention group, improvements in cardiovascular fitness, physical
activity, and global physical self-concept were found. However, Schneide{Z2G@B)

did not find a significant relationship between physical activity and seleq after 9
months of the physical education intervention.

In summary, examinations of the relationship of physical activity and galysi
self-concept have produced mixed results (Dishman et al., 2006; Schneider et al., 2008).
Improvements in fitness levels were associated with improved physitabsekpt
among adolescent females (Schneider et al., 2008). Dishman et al. found/énzlph
activity was correlated with Global Physical Self-Concept subscatesamong white
girls (r = .52) and black girls (= .47). Physical fithess and physical activity are
positively related to self-concept. A program of increased physicaltgcthich
impacts physical fithess, may be a useful approach to improve self-conuagg a

females.
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CHAPTER 3: METHODS
Participants

Participants were recruited from four classes"bfd®12" grade students from a
public high school in eastern North Carolina. The classes included two Physical
Education/Health and two Family/Consumer Sciences classes. Thesagsad were
comprised of approximately 80 to 100 students. The purpose, protocol, benefits, and risks
of the study were explained to the students. Interested students receiviethémnsent
forms and were instructed that a parent/guardian needed to read and sign the consent
form before their participation. Participants completed a minor assent datctrhe first
45 females to return required papers to the classroom teacher weredskelgxrticipate
in the study. To be included in the study, participants needed to be female and have the
ability to participate in ambulatory physical activity. All proceduresewapproved by
the East Carolina University Medical Center Institutional Review Board.

Participants who completed the study received a t-shirt. In addition, 4afteek
school activity program was provided to the school as an incentive to allow théstudy
be conducted. All study participants were eligible to take part in the afieolsactivity
program. The HOPSports multimedia system was used in the after-schoty activi
program to lead students through various physical activities, including yog&! rads,
aerobics, and dance. In addition, discussions were conducted with participants about
variables that lead to adoption of healthy lifestyles, such as goal seénefitb of

physical activity, and barriers to physical activity.
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Protocol

Physical activity data collection took place over 7 days. All questionreaiicts
anthropometric measurements occurred on a single occasion. Demographic data,
including gender, age, date of birth, race and ethnicity, grade level, and socio@conomi
status, were collected via questionnaire. The highest level of education achieked by t
parent(s) or guardian(s) was used as a proxy measure of socioeconomi@tiftes et
al., 2006). Participants were asked to complete a demographic questionnairdutiatinc
items about sport participation and plans after high school (see Appendix A). T® asses
academic performance, GPA was obtained from school records. Grade poigeavera
obtained was the participant’s overall cumulative high school grade point avetdge
the previous semester.

Anthropometric measurements were taken at the school location. Height was
measured with a stadiometer (Seca model 214 Portable Stadiometer, Chibg@ity, Ja
and weight was measured with a portable scale (Health-o-Meter model 349Kdxa\l
Scale, Bridgeview, IL). Body mass index (BMI) was calculated as wégightdivided by
the square of height (met&rsPercent body fat was measured by bioelectrical impedance
analysis (Omron model HBF-306, Bannockburn, IL).

After all anthropometric measurements, participants completed a modified
version of the Physical Self-Description Questionnaire (PSDQ); see dpd@n(Marsh
et al., 1994). The PSDQ measures how individuals perceive themselves phyaitally a
self-esteem. As a group, participants were instructed on how to complete the

guestionnaire. Participants were informed that answers show how eactppattieels



78

about herself and were kept confidential. Each question had six options ranging from
“False” to “True”. Participants were instructed to circle their respomshe
corresponding question. The questionnaire began with three examples of how to answer
the questions along with written instructions.

To measure physical activity, each participant was asked to wear grafbti
GT1M accelerometer (Actigraph, LLC, Pensacola, FL) for 7 consecutigediaing all
waking hours. The accelerometer was attached to an elastic belt, whislzedto fit
each participant. Wearing instructions were explained and provided to participants
Instructions included the monitor should be put on in the morning and removed at night
before bed. The accelerometer was worn at the right hip in line with themaidfithe
thigh, attached to the elastic belt. Participants were instructed to weeaaptiitor for the
entire day, except during bathing or swimming. A log was provided for ppemits to
record the time the monitor was put on, taken off and any time the monitor was removed
throughout the day. Participants returned the accelerometer and log sheiet to the
homeroom teachers after 7 days.

To assist with compliance of wearing the accelerometer, primarygefe
contact information was obtained from each participant. The primary telephone number,
either home or personal cell phone, was recorded. If a cell phone number was provided,
participants were asked if they could receive free text messagmigigzants were also
asked to provide an email address and if they had a Facebook account. Participants

indicated by which method they preferred to be contacted: phone, email, or Facebook.
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A mass text message was sent to participants between 5:30 and 6:00 am on
weekdays prior to school and between 9:00 and 9:30 am on weekend days. Participant’s
cell phone numbers were entered into an online account through a cell phone service.
Participant responses were checked via the online account.

I nstrumentation
Actigraph Accelerometers

The Actigraph GT1M accelerometer was used to measure physicalyadthet
Actigraph accelerometer measures and filters movement at a frgqaege of 0.25 to
2.5 Hz. The device is unobtrusive due to its small dimensions, 27 grams and 3.8 cm x 3.7
cm x 1.8 cm.

Prior to distribution, the Actigraph GT1M accelerometers were inigdlip
begin recording data at 7:00 am on the day it was distributed and to continuegecord
for the proceeding 7 days. Epoch length was set at 15 seconds. Once the acceteromete
were returned, each monitor was downloaded using the Actisoft Lifestyleédviogi
System Version 3.3.0 as .dat and Excel files. The .dat file was input and dnasyzg
MAHUffe MAHPolar Software (Cambridge, United Kingdom). Nonwear tinasw
determined as 60 minutes of consecutive activity counts of zeros (Troiano et al., 2008)
The minimum wear time required was 3 days for 10 hours during the week days and 8
hours during the weekend days. Participants who did not meet the minimumnaear ti
were excluded from the physical activity analysis.

Cut-points were established specific to age and corresponding MET level for

moderate intensity (4 METSs) and vigorous intensity (7 METS) (Troiano et al., 20488). T
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following age specific equation, from the Freedson group (Freedson, Sirard, Debold,
Pate, Dowda, & Sallis, 1997) as published by Trost et al. (2002), was used to determine
intensity of activity based on counts per minute (commits): METs = 2.757 +
(0.0015*countsnin™) — (0.08957*age [years]) — (0.000038*coumis *age [years]).
Counts per minute were used to establish time spent in various intensities oaphysi
activity.
Physical Self-Description Questionnaire

The Physical Self-Description Questionnaire (PSDQ) is an assesdnhemt o
individuals perceive themselves physically. The PSDQ includes nine grselfea
concept components, Global Physical Self-Concept, and Self-Esteem (Maksh e
1994). Global Physical Self-Concept is defined as “feeling positive aboutgmesial
self” (Marsh, 1996, p. 253). Self-Esteem is defined as “overall positive fealogg
oneself” (Marsh, 1996, p. 253). For the purposes of this study, PSDQ subscales included
Physical Activity, Health, Body Fat, Sport Competence, General PhysfaC&ncept,
Appearance, and Self-Esteem. Strength, Endurance/Fitness, Coordination, d@nlityrlex
subscales were removed from the original PSDQ for the purposes of this studgbecaus
physical fithess components were not assessed (Marsh et al., 1994). Defafieanh
subscale are located in Appendix B.

Reliability of the PSDQ subscales was previously examined by Mh@8I6)
among 141 students 13 to 15 years of age on four different occasions over the course of
14 months. Internal consistency estimates of PSDQ subscales were enhamsptable

across all testing occasions. With the exception of the Health scale|edl Isad
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reliability estimates across trials of greater than .90. The Heal#hweal considered
reasonably reliable across measurement tias,82 to .87. PSDQ measurement trials
occurred about three months apart and overall were sRible83. PSDQ stability
reliability from the first trial to the last trial was .69 (Marsh, 1996). PB®Q was
demonstrated by Dishman et al. (2006) to be a valid and reliable measure among black
and white adolescent girls.
Accelerometer Compliance

Daily text messages were sent to 25 students who indicated they could receive
free text messaging. Students who received a text message were askednd r
indicating they were wearing the monitor. Twenty-nine students were emadediay.
Some students received an email in addition to another method of contact since email
may not have been checked daily. Four students received a message on Facebook as a
reminder to wear the accelerometer. When patrticipants received a méssageail or
Facebook they were also instructed to call the phone number provided and leave a
message that they were wearing the accelerometer. If a student diavecd lmessage or
respond via text message, a phone call was made that evening to the primary phone
number provided. One participant did not provide a phone number and two had phone
numbers that were disconnected.

Outcome M easures

Based on the 2008 Physical Activity Guidelines for Americans (USDHHS, 2008),

participants were categorized as meeting physical activity recomtreargitor children

and adolescents if they accumulated 60 minutes or more of MVPA per day. The physical
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activity guidelines for children and adolescents also include muscletsizanty
activities and bone strengthening activities within the recommendation for 6@&mofut
physical activity. For the purposes of this study, only the aerobic phystoatya
recommendations were assessed.

Amount of time participants spent in light, moderate, and vigorous intensity was
determined by accelerometer cut-points. Sedentary time was considargdswith
activity counts less than 100 counts per minute. Light intensity activity was cednpyt
cut-points below moderate intensity cut-points, but equal to or aboven6Gmin™.
Moderate and vigorous intensity activity were summed to calculate MVPAL daity
time spent in moderate, vigorous, and moderate-to-vigorous intensity wassexares
minutes per day.

PSDQ scores were computed based on the recommendations of Marsh et al.
(1994). Scores for each subscale were calculated and averaged based on the number of
guestions. A higher score on the PSDQ subscale was indicative of a more positive
physical self-description. Selected questions indicated by Marsh et al. (19@)
reverse scored.

Data Analysis

Data analysis was completed with SPSS 16.0 (SPSS, Inc., Chicago, ligalinte
consistencies of the PSDQ subscales were analyzed using Cronbach’sledphidy
Time spent in sedentary behavior, and light, moderate, vigorous, and moderate-to-
vigorous physical activity were correlated with PSDQ subscale scangsResarson

correlations. Regression analysis was performed to predict GPA from anatioriof
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independent variables including percent body fat, BMI z-score, minutes of sedentary

behavior, and minutes of MVPA.



CHAPTER 4: RESULTS
Participants

The total sample consisted of 42 females'inBough 12. Twelve participants
were excluded because of inadequate accelerometer wear time, whitddregsalfinal
sample of 30 participants. All participants< 42) were included in the PSDQ reliability
analysis. The average age was 15.6 (+ 1.3) years. The mean (£ SD) BMI was 27.0 (x 6.0)
kg-m? and the mean percent body fat was 29.9% (+ 7.6%). Thirty percerl)(of the
final sample were obese with a BMI at or above tHR @& centile and another 36%
11) were overweight (between'8&nd 98" percentiles). Forty-seven percent were black
and 30% reported their parents did not graduate from high school. All but one participant
reported they planned to attend college. The average GPA was 2.38 on a 4-point scale.
On the 4-point scale, a GPA of 4.0 is equivalent to an “A” letter grade, 3.0 is equivalent
to a “B”, 2.0 is equivalent to a “C”, and 1.0 is equivalent to a “D”. Descriptive titatis
for participants can be found in Table 1.

PSDQ Rédliability

The reliability of the PSDQ subscales was analyzed for the entire safrjde
participants using Cronbach’s alpha reliability. All subscales demaedtagiequate
reliability (R > .80). Reliability results are presented in Table 2. Sport Competerce (
.95), Global Physical Self-ConcefR € .94), and Appearanc® € .91) subscales were
found to be the most reliable. Physical Activity and Body Fat subscales botiedeawd
reliability estimate oR = .89. Health and Self-Esteem subscales had reliability estimates

of R=.84 anR = .82, respectively.
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Table 1.
Participant Characteristics
TotalN=30

Variable M+ SD Range % of Sample N

Age (yrs) 156+1.3 14 -19

Height (cm) 163.1+5.0 152.4-172.7

Weight (kg) 71.9+164 49.9-118.0

Body mass index (ko) 27.0+6.0 18.0-45.0

BMI Z-score 1.18+0.77 0.82-2.53

Percent Fat (%) 29.9+7.6 9.30-454

GPA 2.38+0.8 0.67 - 3.72

Weight Status
Normal weight 33.3% 10
Overweight 36.3% 11
Obese 29.7% 9

Race
White 30.0% 9
Black 46.7% 14
Other 23.2% 7

Parent Education
Not a high school 30.0% 9

graduate 16.7% 5
High school graduate 26.7% 8
Some college 23.3% 7
College graduate 3.3% 1

Graduate school
Plan to Attend College 96.7% 29

Note BMI is body mass index; percent fat is from Omron model HBF-306. BMi'< 85
percentile is considered normal weight status; BN8B" to 94" percentile is considered
overweight; BMI> 95" percentile is considered obese.
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Physical Activity

Participants who did not meet the minimum wear time of 3 days for 10 hours
during week days and 8 hours during weekend days were excluded from the physical
activity analysis. Among the entire sample of 42 participants, 9 wore ¢bkeameter
for the entire 7 days, which was 21% of the sample. Twelve participants (29% of the
entire sample) did not wear the accelerometers for at least 3 days anbtuesed for
the physical activity data analysis. Of the final sample 80), 30% wore the
accelerometer for 7 days, and 27% wore it for 3 days. Table 3 presents theoausteler

wear time frequency.

Table 2.

Internal Consistency Reliability of PSDQ Subscales

PSDQ Subscale M+ SD R 95% CI
Health 4.37 +0.6 .84 .75, .90
Physical Activity 3.59+04 .89 .83, .94
Body Fat 3.58+0.2 .89 .84, .94
Sport Competence 3.64+04 .95 .92, .97
Appearance 4.80+0.5 91 .87, .95
Self-Esteem 4.89+0.4 .82 .72,.89

Global Physical Self-Concept 4.02+£0.2 .94 91, .97
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Table 3.
Accelerometer Wear Time Frequency

Wear Time N % of Final Sampl& =30 % of Total SamplN = 42

% 3 Days 12 28.6
3 Days 8 26.7 19.0
4 Days 4 13.3 9.5
5 Days 5 16.7 11.9
6 Days 4 13.3 9.5
7 Days 9 30.0 21.4

Less than 3 days of wear time was not accepted in the final sample.

Participants wore the accelerometers for a mean of 5.1 (+ 1.6) days. Ulatealc
time in sedentary behavior, active time (light, moderate, and vigorous) weacsedbt
from wear time in minutes. On average, participants spent 653 (x 116) minutes of the
day, or 10 hours and 54 minutes, in sedentary behavior. Sedentary behavior ranged from
a minimum of 466 minutes per day (7 hours and 46 minutes) to as much as 938 minutes
per day (15 hours and 38 minutes). Table 4 presents mean wear time and time spent in

sedentary behavior and in various physical activity intensities.
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Table 4.
Time (minutes per day) Spent in Sedentary Behavior and in Various PhysiaédtyActi
Intensities

Category M £ SD
Wear Time 858.8 £ 130.8
Sedentary 653.3+£116.4
Light 195.7 +53.2
Moderate 9.0+6.5
Vigorous 0.7+0.8
MVPA 9.7+7.1

Note: Physical activity intensity and wear time is expressed as minuteayaviVPA is
moderate-to-vigorous physical activity.

Participants spent on average 9.0 (x 6.5) minutes in moderate intensity physical
activity per day. The minimum time spent in moderate physical activitylvéasinutes
per day and the maximum time spent in moderate physical activity was 31.2speut
day. Only one participant was moderately physically active for at3€astinutes per
day. Eleven participants, or 37% of the final sample, accumulated at least 10sroinute
moderate physical activity per day. None of the participants accumulateith@t@snof
moderate physical activity per day.

An average of less than 1 minute per day was spent in vigorous physical activity.
The maximum time spent in vigorous physical activity among the participastd.2
minutes per day. Three participants, 10% of the final sample, were not vigorously
physically active on any of the days.

The mean MVPA was 9.7 (x 7.1) minutes per day. The minimum time spent in
MVPA was 1.6 minutes per day and the maximum time spent in MVPA was 34 minutes

per day. Only one participant accumulated an average of at least 30 minutes per day of
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MVPA and 13 participants accumulated an average of at least 10 minutes per day of
MVPA. No participants achieved 60 minutes per day of MVPA.

Relationship between GPA, Body Composition, Sedentary Behavior, and Physical

Activity
In an attempt to examine measures of body composition, sedentary behavior, and
physical activity that might serve as potential predictors of GPA, GPA@gressed on
body composition (percent fat), time spent in sedentary behavior, and minutes of MVPA.
Multiple regression results are presented in Table 5. All independent earipblcent
fat (r = -.51), minutes of MVPAr(= .34), and time spent in sedentary behavier (32),
were significantly correlateg (< .05) with GPA. Together these measures of body
composition, sedentary behavior, and physical activity explained 36% of the earianc
(multiple R = .60) in GPA. The standard error of estim&EH for predicting GPA was
0.64. The strongest predictor of GPA was percent fat with a beta weight of -.46.t3he be
weights for minutes of MVPA and time in sedentary behavior were .13 and .25,
respectively.
Physical Activity and PSDQ
Correlations among PSDQ subscale scores and time spent in various intensities

of physical activity are presented in Table 6. Most of the correlations amesgten
PSDQ subscale scores and time spent in different physical actiehgites were not
statistically significant. Minutes spent in light physical activitgs significantly

correlated with three of the seven PSDQ subscale scores. Minutes per day bgleint



physical activity was negatively correlatgd<.01) with the Self-Esteem € -.51),

Body Fat ( = -.52), and Global Physical

90
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Table 5.
Multiple Regression to Predict GPA from Measures of Body Composition, Sedentar
Behavior, and Physical Activity

Unstandardized Standardized

b-weight Coefficient peta Coefficient p value

Constant 2.586 .009
Sedentary Behavior 0.002 .25 156
MVPA 0.014 13 481
Percent Fat -0.047 -.46 .013
R .60

R .36

SEE 0.64

Note Dependent Variable = GPA,; Independent Variables = Sedentary BehaviBAMV
Percent FatiN = 28; MVPA is moderate-to-vigorous physical activity; Percent fabis f
Omron model HBF-306; Sedentary behavior and MVPA are expressed as mimutes pe
day.

Self-Conceptn( = -.48) subscales of the PSDQ. These correlations demonstrate that more
time spent in light physical activity is associated with lower scores dBdtig Fat, Self-
Esteem, and Global Physical Self-Concept subscale scores. Minutes spent etenoder

physical activity ( = .36) and MVPA( = .36) were significantly correlateg € .05)

with the Physical Activity subscale.
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l?)?:glgfions among Time Spent in Physical Activity Intensities amdPSubscale
Scores
PSDQ Subscale Physical Activity Intensity

Sedentary Light Moderate  Vigorous  MVPA
Appearance -.23 -.23 -.20 -15 -.20
Body Fat .01 - 52 -.10 -.18 -12
Global Physical Self- -.08 -.48** .04 A7 .05
Concept
Health .01 -.03 -.27 -.09 -.26
Physical Activity -.18 -17 .36* 24 .36*
Self-Esteem -11 -.51** -.26 -.03 -.24
Sport Competence -.18 -.23 21 .20 22

**p at the .01 level, 2-tailedp*at the .05 level, 2-tailed



CHAPTER 5: DISCUSSION

The purpose of this study was to examine physical activity levels, body
composition, and academic performance among adolescent females. A secoruey pur
of the study was to examine how high school females perceive themselvesalphysic
The sample consisted of a population of adolescent females residing in a ruralicounty
eastern North Carolina. The findings of this study suggest that adolescateSemrural
areas in the southeast do not meet recommended levels of physical actiahg fa
final sample 1t = 30) none of the high school females accumulated 60 minutes of MVPA
per day. Not only did none of the girls meet the physical activity recommemslabut
only one participant achieved 30 minutes of MVPA per day. This sample of adolescent
females was highly inactive and had a high prevalence of overweight and obesity.

Overweight and Obesity

Thirty-six percent of participants were overweight, a BMI between tfiaB8
94" percentiles. Thirty percent of females in this study were considerecbtzebe, with
a BMI equal to or greater than the”%ercentile. The current sample had a higher
prevalence of overweight and obesity than that found in North Carolina and in the U.S.
The CDC (2008d) reported that in 2007, 15% of female adolescents were overweight. In
North Carolina, approximately 17% of the female adolescent population is considered
overweight. The current sample had over twice the prevalence rate of @dragihe
rest of the state and of the U.S.

Nationally, 10% of adolescent females are considered obese. The same is true for

the state of North Carolina (CDC, 2008d). Thirty percent of females in tiug stere
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considered to be obese, with a BMI equal to or greater than thee®&entile; which is
three times the national and state prevalence rates. Among the sample oh&@&s$ fe
between the ages of 12 and 19 years examined by Troiano et al. (2008), 19% were
overweight and 17% were obese. In comparison, in a sample of adolescents from a rural
area, 32% of adolescent males and females were overweight or obedse, Hoeut
Young, & Maynard, 2005), whereas 67% of the present sample of adolescents were
overweight or obese. Females in the present study had a higher prevalencweighwe
and obesity when compared to studies with similar samples. The present study, along
with the study by Treuth et al., demonstrated that the prevalence of overwelgitiese
adolescents is high in rural areas.

The mean BMI among the current sample of adolescent females was 270 kg
and the mean percent fat was 29.9%. The current sample of adolescent femadds is m
fatter compared to other studies of similarly aged participants. In samipadolescent
females in which height and weight were measured, mean BMI resultbetereen 22.8
kg-m?and 24.2 kgn’ (Pate et al., 2007; Sherar et al., 2009; Troiano et al., 2008; Treuth et
al., 2005). Few studies have measured percent fat among high school adolescest femal
The current sample’s percent fat was similar to a sample of adolesoents fural area
measured by Treuth et al. (2005), also assessed with bioelectrical impadalyses,
which was 28.9%. Adolescent females in the current study had a higher BMI and greate
prevalence of overweight and obesity than found in other studies of similarly aged

participants.
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Physical Activity

Few studies have used objective measures, such as accelerometers, to examine
physical activity among adolescent females. Pate et al. (2009) monherelange in
physical activity of an ethnically diverse sample of middle school gota Kix different
states with accelerometers. Their sample consisted of 563 girls thdiratemgonitored
in the 8" grade and again in th& rade after a two year intervention. In the sixth grade,
the girls averaged 24.0 (x 1.6) minutes per day of MVPA. Average MVPA was similar
when the girls were in the eighth grade, 23.0 (£ 1.6) minutes per day. Minutes per day of
vigorous physical activity was low in both the sixth grade (6.0 £ 0.5 minutes per day) and
in the eighth grade (5.5 £ 0.5 minutes per day).

In comparison to the adolescent girls in Pate et al.’s (2009) sample, physical
activity levels of girls in the present study were lower. In the prestedy, adolescent
girls from rural North Carolina averaged only 9.7 (£ 7.1) minutes per day of MVIBA a
less than 1 minute per day of vigorous physical activity.

Troiano et al. (2008) reported on physical activity assessed via accelgrofreetr
nationally representative sample of 12-h5=(308) and 16-19 year old adolescents (
262). The present study utilized the same regression equation to calculatecdme spe
cutpoints for moderate and vigorous intensity activity as Troiano et al.ipantis in the
Troiano et al. sample spent more time in MVPA and slightly more time in vigorous
physical activity than the female adolescents in the present study. Mé@A fr 12-15

year old and 16-19 year old females was 24.6 and 19.6 minutes per day, respectively.
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Mean vigorous physical activity among 12-15 year old and 16-19 year old females was
2.9 and 1.1 minutes per day, respectively.

Treuth et al. (2005) also examined physical activity levels measuragl usi
accelerometers among adolescents from rural high schools. Adoleseeat®wnd to
participate in a mean of 44.3 (£ 30.3) minutes per day of MVPA and 3.8 (= 5.4) minutes
per day of vigorous physical activity. The sample examined by Treuthigtsaimewhat
similar to the sample in the present study; however, because the Treutlesiltd.were
not reported by gender and different cutpoints were used to categorize maderesi¢yi
physical activity, no direct comparisons are possible. Treuth et al. useéraciaywoint
range to indicate moderate intensity physical activity (i.e., cutpastscated with 3.4
to 4.0 METSs), whereas in the present study moderate intensity activitiebetersen 4.0
and 6.99 METs. Lower thresholds to indicate moderate intensity physical actovitg
result in higher estimates of MVPA. Regardless of differences betiWvedwd studies, it
appears that few female adolescents meet the recommended levelicdlxuts/ity of
at least 60 minutes of moderate intensity activity per day (USDHHS, 2008).

Regression to Predict Academic Performance

The use of GPA as a measure of academic performance is a strengitstfdii
because GPA represents a direct measure of overall academic pec®imachool.
Regression analysis to predict GPA was performed with percent fat, MVPA, and
sedentary behavior as independent variables. Regression results demonstraéd tha
of the variance in GPA could be explained by these predictors. This is a substantial

finding considering that none of the predictor variables addressed study time,
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intelligence, or any other academic variable typically thought to influacagemic
performance. For the current sample of adolescent females, percgnt fad§,p = .01)

was the best predictor of GPA and minutes of sedentary behadwafb,p = .12) was

the next best predictor. Similar results were found when BMI z-score wasusiace

of percent fatf = -.42,p = .02). When BMI z-score, MVPA, and sedentary behavior
were used as the independent variables in the model, 34% of the variance in GPA was
explained.

Previous studies that examined the relationship between physical activity and
academic performance have demonstrated mixed results. Physicay &ets/iieen found
to reduce fidgeting (Jarrett et al., 1998) and improve on-task behavior amongxhildre
(Mahar et al., 2006), behaviors that are theoretically linked to academic pemfzm
Melnick et al. (1992) examined the relationship between physical activity addrac
performance, using self-reported participation in sports and self-reporéedGHA
reported during the senior year served as the dependent variable and sociaeconomi
status, GPA during the sophomore year, and sport participation were the independent
variables for the regression analysis. Data were analyzed by racafgilgender, and
residential area (rural, suburban, or urban). Among most groups, participationtén spor
had no influence on GPA, except for Hispanic females residing in a rural area. yhe onl
significant correlation with senior year GPA was with sports ppgtmn among
Hispanic females from a rural area, and this correlation wasrlew.10). Sport
participation among Hispanic females was associated with lower GRAis

relationship was low.
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The findings of Melnick et al. (1992) suggested that physical activity atas n
significantly related to academic performance. Physical activitige Melnick et al.
study was measured by self-report for the three previous days. Howewer piresent
study physical activity was measured by a more objective method. The &rafitite
present study may be more valid compared to previous studies which rely on both self-
reported physical activity and academic performance. Results of the mesbnt
demonstrated that physical activity and academic performance weifecaigly related,

r =.34. The positive relationship between MVPA and academic performance indicated
that the more time participants spent in MVPA, the higher their GPA tended to be.

Results of the present study also demonstrated that body composition was a
predictor of academic performance. A higher percent fat or BMI z-scoretaedi
lower GPA among adolescent females. Results from this study suggdxidiat
composition, measured by BMI z-score or percent fat, is significantledelatacademic
performance.

Previous studies have demonstrated a positive relationship between physical
activity and academic performance (Carlson et al., 2008; Coe, Pivarnik, Womack,
Reeves, & Malina, 2006). Carlson et al. demonstrated a threshold effect of physical
activity duration on academics. Among a group of elementary students, 36 minutes or
more of physical education was related to higher mathematics and reatiscptes
compared to students with less physical education. Coe et al. also demonstrated a
threshold effect of physical activity intensity on academic performancdgcipants

received a physical activity score, 1 (no activity), 2 (some activityj,(areeting the
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Healthy People 201Quidelines). The highest physical activity score obtained was
meetingHealthy People 2018ecommendations of 30 minutes or more of moderate

activity at least 5 days a week or 20 minutes or more of vigorous physicalyaatilaast

3 days a week (CDC, 1996). Coe et al. found that academic performance of students who

met or exceeded the recommended amount of vigorous physical activity wasanghyif
better compared to students who did not achieve any vigorous physical activity.
Participating in the recommended amount of vigorous physical activity wasatedoc
with better performance in school (Coe et al., 2006).
Physical Activity and Physical Self-Description

Dishman et al. (2006) examined the reliability of the PSDQ subscales among a
sample of adolescent females and reported that all 11 subscales of the PSDQ had
acceptable reliability coefficient®¢E .80). The selected subscales used in the present
study (Body Fat, Appearance, Sport Competence, Physical Activity, SedrisHealth,
and Global Physical Self-Concept) had reliability estimates aReve30. The present
study confirms the results reported by Dishman et al. by demonstratiritggH2SDQ is

a reliable measure for adolescent females.

In this study, each PSDQ subscale was treated as an individual score. High score

on the PSDQ subscales are associated with a more favorable self-concept, aoddsw s
are associated with a less favorable self-concept. Overall, the sdrfgrieates in the
present sample had similar self-perceptions compared to the Dishma(26086)

sample on most PSDQ subscales and slightly less favorable self-marsept the Body

Fat subscale.
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This study is the first known study to correlate PSDQ subscale scores with
physical activity objectively measured by accelerometry. PrewippBlsical self-
perception assessed with the PSDQ was correlated with physivayaneasured by
self-report measures among adolescents (Dishman et al., 2006; Schneid20@8alin
the present study, minutes of physical activity at some intensities areetated with
some PSDQ subscales, including Physical Activity, Body Fat, Global Phgsita
Concept, and Self-Esteem. The Physical Activity subscale was sigrificantelated
with moderate physical activity € .36) and with MVPAI( = .36). This finding is
similar to the correlation reported by Dishman et al. (2006) that physioatyact
measured by a 3-Day Physical Activity Recall, among black femateslated with the
Physical Activity subscale sconer .37. They found a higher correlation between the
Physical Activity subscale score and self-reported physical gctori white girls,r =
.50.

Light physical activity is considered to be above sedentary levels, but below a
moderate intensity of 4.0 METs. Minutes spent in light intensity activity vggsfisantly
correlated with three subscales, Body Fat {.52), Global Physical Self-ConceptH -
.48), and Self-Esteem € -.51). The negative correlations between the Body Fat, Global
Physical Self-Concept, and Self-Esteem subscales and light physizidy a@etmonstrate
that as participants spent more time in activities of light intensityesaor these three
subscales tended to decrease. Examples of activities of light intensity |eouioal.5-3
METSs, are sitting, studying, dressing, eating, typing on the computer, and lighhblouse

chores (Ainsworth et al., 2000). The more time participants spent in light actraty, t
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lower their perceptions of self-esteem, global physical self-concephady fat tended

to be. In the current sample, participants spent less than 10 minutes per day @aiavera
MVPA, but spent an average of 3 hours and 16 minutes per day in light activities. If
future research confirms that greater participation in light physitiaits contributes to
poorer self-concept and lower self-esteem, then the specific astpéréormed should

be investigated. Light physical activity may not provide a challenge or thegfeé
success which higher intensity activities provide.

MVPA was significantly correlated with the Physical Activity sulbscevhich
measures the level of physical activity in which a person participaieallfother PSDQ
subscales, MVPA was not related. Results from this study indicated thatgilacivity
was not related to physical self-concept measured by all other subgcaileslar study
by Dishman et al. (2006) found that physical activity was related to mor® PSD
subscales than was found in the present study. Dishman et al. examined treshegati
of physical activity and physical self-concept among black and white adatdfemales.
Physical activity was self-reported by completing the 3-Day Palaictivity Recall and
physical self-concept was assessed using the PSDQ. Physicdy acisipositively and
significantly related to scores on the Self-Esteem, Global PhysifaC&scept, Sport
Competence, and Physical Activity subscales among adolescent femaleghEndhe
amount of physical activity reported by the adolescent females, the higbeivpd self-
esteem, global physical self-concept, sport competence, and physiaé} @oishman et
al., 2006). Schneider et al. (2008) also studied the relationship of physical activity a

physical self-concept among adolescent females. The effect of a 9 monttaphys
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activity intervention on physical self-concept among adolescent fematesxamined.
Physical activity was measured by the 3-Day Physical ActivityaRddinutes of
vigorous physical activity was correlated with PSDQ subscale s@chaeider et al.
found that the physical activity intervention had no significant effect on phgsifa
concept.

The findings from the present study support the conclusion that more time spent
in light activity is associated with a lower perception of body fat, globaliqgdiyself-
concept, and self-esteem. This conclusion may allow for improved interventions among
adolescent females. For example, in an effort to improve physical self-camckpt
physical activity levels, interventions could be targeted to decrease tempef time
spent in light intensity activities rather than focus on increasing MVPA aBiepl light
intensity activities with alternative activities of choice may leathtreased physical
activity of higher intensities.

Strengths, Limitations, and Future Research

This study of female adolescent physical activity had a few limitatitms
adolescent females in the study were sampled on a voluntary basis. It is motexnf
that this sample of rural adolescent females is representative ohadstdr Carolina.

Based on the sample size and demographics of the present sample, care shkeid be ta
before generalizing the findings of this study to other populations. The complitaoé ra
participants wearing the accelerometers for 7 days was low. Upon the retiuen of
accelerometers, 12 of the participants did not wear the monitor for a minimum of 3 days

for 10 hours during the week days and 8 hours during the weekend days. Of the 42
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participants given an accelerometer, only 30 had enough wear time to be included in the
analysis. Future studies could focus on how to increase compliance to accelevsraete
among adolescents.

Strengths of the present study included use of an objective measure of physical
activity by accelerometry and a direct measure of academic perfazmpemaded by the
school (i.e., not self-reported). This study included an understudied population of
adolescent females residing in a rural area in the southeast. Futurehréseaeded on
this population because, as can be seen from this study, this is a population at risk of
developing diseases associated with obesity and inactivity. Physivélyautieds to be
increased among adolescent females to help prevent the onset of cardiovascularand ot
diseases. Future research may consider a comparison of physical atfierales
residing in various residential areas. Females residing and attendingisatuval areas
may be compared to those living in suburban and urban areas to assess relationships
among physical activity, residential area, and academic performance.

Conclusion

This study provides an important finding that adolescent females residhmgy in t
rural southeast are inactive and far less active than similarly ageld$améhe U.S. and
in other areas of North Carolina. The females in this sample were alsctattpared to
the national average. Increased fatness in adolescent females wagebsath poorer
academic performance. Increased physical activity in physicaliyiveaadolescents is
likely to improve academic performance. Improvements in body composition and

physical activity appear to be beneficial for both health and academacrparfce.
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Adolescence is an important transitional stage when individuals are developing
into young adults with increasing independence. This may be an important tigsesto a
them to make healthy lifestyle choices. Intervening during adolescemogrove body
composition and physical activity may also help to improve academic perfamanc

which will positively impact future academic and career choices.
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APPENDIX A: DEMOGRAPHIC QUESTIONNAIRE

Name: Date:
Address:
Cell Phone Number: Home Phone Number:

Email Address:

Age:
Gender:

years Date of Birth:

Female Male

(Month/Day/Year)

Do you think of yourself as Latino or Hispanic or Mexican American or of Sipanigin?

Yes No

Do you think of yourself as ... (check all that apply or leave blank if none apply):

What is the hi

White

Black or African American

Asian

Native Hawaiian or other Pacific Islander

American Indian or Alaska Native

Some other group (please specify):

Don’t Know

ghest level of school your guardian(s) has (have) completed?

Not a high school graduate

High school graduate

Some college

College graduate

Graduate school

Do you plan to go to college after high school?

Yes No
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The following questions will ask about your participation in sports and physitaities.

1. Are you participating in a junior varsity or varsity sport this sprirgee?
Yes No

If you selected yes, which sport?

2. Did you participate in a junior varsity or varsity sport in the wintasae?
Yes No

If you selected yes, which sport?

3. Did you participate in a junior varsity or varsity sport in the falkea?
Yes No

If you selected yes, which sport?

4. Do you participate in an organized sport or physical activity outsidéobks(e.g., dance,
martial arts, tennis, gymnastics, volleyball, baseball, lacrobser, etc.?
Yes No

If you selected yes, which sports or physical activities? : ,

5. Did you patrticipate in a sport or physical activity in middle school?
Yes No

If you selected yes, which sport s or physical activities? , ,

6. Did you participate in a sport or physical activity when you were ten yiebos younger?
Yes No

If you selected yes, which sports or physical activities? : :

7. Are you enrolled in physical education class this semester?
Yes No

8. Would you be willing to allow us to contact you in the future with another oppgrtonit
participate in a research study?

Yes No
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APPENDIX B: PSDQ
(Marsh et al., 1994)

All information supplied will be kept strictly confidential.

NAME: DATE:
I

BIRTH DATE: [ AGE: years MALE / FEMALE

(circle one)

PLEASE READ THESE INSTRUCTIONS FIRST
This is not a test — there are no right or wrong answers.

This is a chance to look at yoursétfisnot atest. There are no right answers and everyone will
have different answers. Be sure that your answers show how you feel absetfyBUEASE

DO NOT TALK ABOUT YOUR ANSWERSWITH ANYONE EL SE. We will keep your
answers private and not show them to anyone.

There are six possible answers for each question — “True”, “FatgkTpar answers in between.
There are six boxes next to each sentence, one for each of the anb@eunsswers are written at
the top of the boxes. Before you start there are three examples below.

1 2 3 4 5 6

False | Mostly Falsg More false More true | Mostly true True
than true than false

SOME EXAMPLES

A. | am a creative person. 1 2 3 4 6
(The 5 has been circles because the person answering believestherdtat am a

creative person” is mostly true. That is, the statement is yridsglhim/her.
B. | am good at writing poetry. 1 2 3 56
(The 2 has been circled because the person answering believes therttetenostly

false as far as he/she is concerned. That is, he/she feels he/she doés good

poetry.)
C. | enjoy playing with pets. 1 2 5 6
(The 5 has been circled because at first the person thought that iimestat@s mostly

true but then the person corrected it to 6 to show the statement was vatyowtie
him/her.)



Please do not leave any statements blank. If unplease ASK FOR HELP.

Pleaseir cle the number which is themost correct statement about you.

123

More More
false true
Mostly than than Mostly
Statement False False true false True True
When | get sick | feel so bad that | cannot
1 even get out of bed 1 2 3 4 5 6
Several times a week | exercise or play hard
2 enough to breathe hard (to huff and puff) 5 6
3 lamtoo fat 1 2 3 4 5 6
4 Other people think | am good at sports 5 6
| am satisfied with the kind of person | am
5 physically 1 2 3 4 5 6
6 | am attractive for my age 1 2 3 4 5 6
7  Overall, most things | do turn out well 1 2 5 6
I usually catch whatever iliness (flu, virus,
8 cold, etc.) is going around 1 2 3 4 5 6
| often do exercise or activities that make me
9  breathe hard 1 2 3 4 5 6
10 My waist is too large 1 2 3 4 5 6
11 | am good at sports 1 2 3 4 5 6
12  Physically, | am happy with myself 1 2 3 4 5 6
13 I have a nice looking face 1 2 3 4 5 6
14 | don’t have much to be proud of 1 2 5 6
| am sick so often that | cannot do all the
15 things | want to do 1 2 3 4 5 6
| get exercise or activity three or four times a
week that makes me huff and puff and lasts at
16 least 30 minutes 1 2 3 4 5 6
17 I have too much fat on my body 1 2 5 6
18 Most sports are easy for me 1 2 5 6
| feel good about the way | look and what |
19 can do physically 1 2 3 4 5 6
20 | am better looking than most of my friends 1 2 3 4 5 6
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More More
false true
Mostly than than Mostly

Statement False False true false True True
21 |feel that my life is not very useful 1 2 3 4 5 6
22 | hardly ever get sick or ill 1 2 3 4 5 6

I do physically active things (like jogging,

dance, bicycling, aerobics, gym, or
23 swimming) at least three times a week 1 2 3 4 5 6
24 | am overweight 1 2 3 4 5 6
25 | have good sport skills 1 2 3 4 5 6
26  Physically, | feel good about myself 1 2 3 4 5 6
27 lamugly 1 2 3 4 5 6
28 Overall, | am not good 1 2 3 4 5 6
29 lgetsick alot 1 2 3 4 5 6

I do lots of sports, dance, gym, or other
30 physical activities 1 2 3 4 5 6
31 My stomach is too big 1 2 3 4 5 6

| am better at most sports than most of my
32 friends 1 2 3 4 5 6

| feel good about who | am and what | can
33 do physically 1 2 3 4 5 6
34 | am good looking 1 2 3 4 5 6
35 Most things | do, | do well 1 2 3 4 5 6

When | get sick it takes me a long time to
36 get better 1 2 3 4 5 6

| do sports, exercise, dance, or other physical
37 activities almost every day 1 2 3 4 5 6
38  Other people think | am fat 1 2 3 4 5 6
39 | play sports well 1 2 3 4 5 6
40 | feel good about who | am physically 1 2 3 4 5 6
41  Nobody thinks that | am good looking 1 2 3 4 5 6
42  Overall, | have a lot to be proud of 1 2 3 4 5 6
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More More
false true
Mostly than than Mostly
Statement False False true false True True
| have to go to the doctors because of illness
43 more than most people my age 5 6
44 OQverall, | am a failure 1 2 3 4 5 6
| usually stay healthy even when my friends
45 are sick 1 2 3 4 5 6
46  Nothing | do ever seems to turn out right 4 5 6
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APPENDIX C: PSDQ FACTORS
Physical Activity: “Levels of physical activity in which one has aged” (Marsh, et al,
1994).
Appearance: “Perceptions of own physical appearance” (Marsh, et al, 1994).
Body Fat: “Perceived body fat” (Marsh et al., 1994).
General Physical Self-Concept: “Global physical self-concept” $Mat al., 1994);
“feeling positive about one’s physical self” (Marsh, 1996, p. 253).
Health: “Perceptions of one’s own physical health” (Marsh et al., 1994).
Self Esteem: “Overall positive feelings about oneself’ (Marsh, 1996, p. 253).

Sport Competence: “Perceptions of one’s own sporting ability” (Marsh et al., 1994).
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APPENDIX D: IRB APPROVAL LETTER

University and Medical Center Institutional Review Board

East Carolina University e Brody School of Medicine

600 Moye Boulevard e Old Health Sciences Library, Room 11L-09 e Greenville, NC 27834
E A S T Ofﬁye 252-744-2914 o fax 252-744-2284 ° vaw.e'cu.edeirb
= - - - Chair and Director of Biomedical IRB: L. Wiley Nifong, MD
CAROLINA Chair and Director of Behavioral and Social Science IRB: Susan L. McCammon, PhD

UNIVERSITY
TO: Mathew Mahar, EdD, Dept of Exercise & Sports Science, ECU—101 Minges Coliseum
FROM: UMCIRB ’lc,’lx\
DATE: March 16, 2009
RE: Expedited Category Research Study
TITLE: “Physical Activity, Physical-Self Description, and Academic Performance in High School Females”

UMCIRB #09-0240

This rescarch study has undergone review and approval using expedited review on 3.6.09. This research study is eligible
for review under an expedited category because of the following reasons:

Collection of data through noninvasive procedures (not involving general anesthesia or sedation) routinely employed
in clinical practice, excluding procedures involving x-rays or microwaves. Where medical devices are employed, they
must be cleared/approved for marketing. (Studies intended to evaluate the safety and effectiveness of the medical
device arc not generally eligible for expedited review, including studies of cleared medical devices for new
indications.) Examples: (a) physical sensors that are applied either to the surface of the body or at a distance and do
not involve input of significant amounts of energy into the subject or an invasion of the subject’s privacy; (b)
weighing or testing sensory acuity; (c) magnetic resonance imaging; (d) electrocardiography, electroencephalography,
thermography, detection of naturally occurring radioactivity, electroretinography, ultrasound, diagnostic infrared
imaging, doppler blood flow, and echocardiography; (¢) moderate exercise, muscular strength testing, body
composition assessment, and flexibility testing where appropriate given the age, weight, and health of the individual.

Research involving materials (data, documents, records, or specimens) that have been collected, or will be collected
solely for nonresearch purposes (such as medical treatment or diagnosis). (NOTE: Some research in this category may
be exempt from the ITHS regulations for the protection of human subjects. 45 CFR 46.101(b)(4). This listing refers
only to research that is not exempt.)

Research on individual or group characteristics or behavior (including, but not limited to, research on perception,
cognition, motivation, identity, language, communication, cultural beliefs or practices, and social behavior) or
research employing survey, interview, oral history, focus group, program evaluation, human factors evaluation, or
quality assurance methodologies. (NOTE: Some research in this category may be exempt from the HHS regulations
for the protection of human subjects. 45 CI'R 46.101(b)(2) and (b)(3). This listing refers only to research that is not
exempt.)

The Chairperson (or designee) deemed this unfunded study no more than minimal risk requiring a continuing review in
12 months. Changes to this approved research may not be initiated without UMCIRB review except when necessary to
eliminatc an apparent immediate hazard to the participant. All unanticipated problems involving risks to participants and
others must be promptly reported to the UMCIRB. The investigator must submit a continuing review/closure application

IRB000007035 East Carolinz U IRB #1 (Biomedical) IORG0000418 UMCIRB #09-0240

IRB00003781 East Carolina U IRB #2 (Behavioral/SS) IORG0000418 : Page 1 of 2

IRBO0004973 East Carolina U IRB #4 (Behavioral/SS Summer) IORG0000418
Version 3-5-07
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to the UMCIRB prior to the date of study expiration. The investigator must adhere to all reporting requirements for this
study.

The above referenced research study has been given approval for the period of 3.6.09 to 3.5.10. The approval includes the
following items:

° Internal Processing Form (dated 2.25.09)
° Informed Consent (dated 2.19.09)

° Minor Assent

° Letter of Support (dated 2.19.09)

° Questionnaire

° Flyer

The Chairperson (or designec) does not have a potential for conflict of interest on this study.

The UMCIRB applics 45 CFR 46, Subparts A-D, to all research reviewed by the UMCTRB regardless of the
funding source, 21 CFR 50 and 21 CFR 56 are applied to all research studies under the Food and Drug
Administration regulation. The UMCIRB follows applicable International Confercnee on Harmonisation Good
Clinical Practice guidclines.

IRB00000705 East Carolina U IRB #1 (Biomedical) IORG0000418 UMCIRB #09-0240
IRB00003781 East Carolina U IRB #2 (Behavioral/SS) IORG0000418 Page2of 2
IRB00004973 East Carolina U IRB #4 (Behavioral/SS Summer) IORG0000418

Version 3-5-07






