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Abstract

Studieshave consistently reported that environm(et, rural vs. urban) and
socioeconmic status $ES are moderating factors of physical hedlth., obesity and/or
physical activity)and mentbhealh (i.e., stress, anxiety, and depressive symptams)
adolescentand adultsAdditionally, relationships betwegohysical and mental healttave been
shownin adolescenthowever research has not addressed thetionships irthose from low
incomeor rural backgrounds hepresenprogram of researciims to (1) characterie physical
and mentahealthin rural, low SESadolescenty2) investgate the relationships leten
physical and mentéealth inthis populationand (3) investigate lonidinal changes in mental
and physical health

We hypothesizeéthat (1)elevated rates abbesity, stress, anxiety, andpdessve
sympomswould be doserved and wuld beinfluencedby sex (2) body canposition and self
esteem/body imageauld be relatedo anxiety, depression, and stress and that these
relationshipsvould beinfluencedby sx,and (3) longitudinal increas@s stress, anxiety
symptoms, depressive symptoms, and obesiyld be oberved To address these aims,
students in 1 and 11" grade at Title | schools in the rural, southeastern gaBticipatel in a
wellness &ir program during whichmental heatlt measure$i.e., stressdepressin, anxiety),
seltesteembody imagephysical healthltaracteristicsi(e., physical activity level, body fa
percentage, BMblood pessure, resting heart rate, number of t)pand physical fithess
measuresi€., pushups, cul-ups, PACER)werecollected Relationshipsvereassessed using
stepwise lineamodels andPearsortorrelations.Due to logstical ssues, bngitudinalanayses

were not able to bevaluatd.



The first hypohesis wasupportedThe rates of obesitynaiety, anddepreswe
sympomsobserved were higher than previous statel naibnallevel estimatesand females
exhibitedincreased rxiety, depressiveand stress symptoms compared to madslitionally,
malesreported greater physical activity arqubst participatiorthanfemales.The second
hypothesis wapartially supportedAs expected, variate correlabnsdemonstrated pdsie
relationshipetween body composition andcental health symptoms and negative relationships
between body inge and mental health and lyocbmpogion. However, linear analysesith
physical actiity, sport partigpation, and denographics (sex and racagfactors showedthat
physical activity was negativehglatedto anxiety symptoms in fertes and dpresive
symptoms in female athletéBhese aalyses also demonstrated thport participation was
assocated with lower depressive and psycholob#teess symptoms, but only among
Caucasian/White adolescemglditionally, these analysesvealedposiive influences of
physical activity ad sportparticipation on physical fitness

These studiesuggest thagfforts must be made towards reducing both mieztal
physial health burdenamongrural, lowincomeadolescentsTherelationshipsbsened
betweerbody compositionbody imageand meatal he#th suggest that mental health programs
may benefit fromthediscussion othesetopics In particular, shod-based progranmthat

integrate physical and mental healttueationmay be important to reduce Hedhealth burdes
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Chapter Il Generalintroduction
Adolescenceepresents a criticgleriod during whiclproblems irphysical hedh (e.g., lower
physical activitylevels,increaseabesity)(Gordon-Larsen, McMurray, & Popkin, 2000and
mental health (e.g., ineased symptoms of depression, anxiety, St(€ss et al., 2016¢merge
and may ledto longterm health burden®as et al., 2016; Hallal, Victora, Azevedo, & Wells,
2006) It is estimatedhat 31.9% of adolescents ag&3 to 18-yearshave been or areurrently
diagnosed with an anxietlisorder(Merikangas et al., 201nd 31.%% have experience
depressive symptonf€enter for Disese Control, 2017Moreover, the gimatedprevalence of
thesedisadershas increasedy as much a87% fran 2005 6 2014(Mojtabai, Olfson, & Han,
2016) These internalizing dordersare mmmonly linked tosuiciderisk, which isthe secad
leading causefaleath among teens and young aslaljesl0-24 yearqCenter for Disese

Control, 2016)

Given hehigh canorbidity amongstnxiety,depressin, andstress disordergKesser, Chiu,
Demler, & Walters, 2005; Erikanga et al, 2010) symptomsof one disorder may be predictive
of corcurrent or future development of other int@iming mental health disorders dieed,
adolescentlepressive and arety symptoms predict lat levek of stressyanptoms(Shapero,
Hankin, & Barrocas2013) Specifically,baselneanxietyand aepressivesymptoms pedicted
achieverentstressand inerpersonal stressven after contlling for age andex Furthermore

a similar regorocal relationship was found haseline stressichievement anchterpersonal
stress predicteddepresive symptom Ieels(Shapero et al., 2013)herefore, tiis important to
examine these disders to@ther in order tonderstand the profile of ternalizingsymptons in

thesepopulatiors.



In addition tothe emergence ohental kealth issusduring this period of devefmment
adolescentare also at risk fgphysical health issues, particuiapbesity and low physical
activity levels. National suveys sugest thatonly 261% of high school students se#fport
meeting physical divity guidelines(i.e., 60 minutes bphysical activity every daywith more
mades (35.3%)meetingphysical activiy guidelines than feales(17.5%)(Kann & al.,2018)
However quantitéive measurement via acceleraersreportthat far fewerdolescentactually
meetthesephysical activityguidelines (ie., 7.5% of 12to 15-yearolds and.1% of 16 to 19
yea-olds) (Katzmarzyk efal., 2016; National Center fétealth Stastics, 2006)Elevated rates
of obesity have also been reported with.8% ofadolescents porting being obeseral 15.6%
reportingbeing ovaweight(Kannet al, 2018) In Alabamathese rates are even higher with
18.2% of adtescents reporting beingbese(Kann et al., 18) Recentchanges irin physical
activity and obsity (Federal Intesgency Forum on Child anchfily Statstics,2017)may be
patially due to decreases in sport papaion and increases in sedentary behavibits

Ramachandan, Bhdtacharya& Nunna, 2018)

As both mental andhyscal health issues are presenaaplescentsecent research has begun
to examine therelationslips between thes&vo domainsindeedresearch suggés hysical and
mental helth are inerrelaed acres devadpmentand adulthoodBiddle & Asare, 2011; Lubans
& Morgan, 2008; 806hle, 2009) For example, a longitudinal cohatuudy of Norwegian
adolescentfoundaninverse relationsh between physidactivity and depressionral anxiety

in male adolescdsages 1319 (Flgtnes, Nilsen, & Augestad, 20L1This study al® foundthat

body image may contribute smxiety anl depessivesymptomsas well, patitularly among



femaleadolescentéFlgtnes et al., 2011More recently, results from another large European
cohortstudyfound thatbothgreaterphysical activity levelgand sporparticipationwere
associateavith lowerlevels of depreson and axiety and bette overall wellbeingfor both
male ard femaleaddescantsages 1416 (McMahon et al., 2017FurthermoreJewett et al
(2014) eemonstrated it these effects ateng-lastingsuchtha sport paticipationduring
adolescence was assateid wth lower levels of depressivand stress symptoms éarly
adulhood.Although the® studies provide support for the interrelation betweesipalyand
mentl health outcomes in adsleents, thee EiropeanandCanadiarcohorts may not be
representate of all adolescentsuch aghose with limitedaccess tonedial care Jower

socbeconamnic statugSES, or countries withdifferent education anldealth polices

Environment (ural vs. urban),SES, andto a leserextentrace/ethnicity are moderatirfigctors
of physical health outcomes (i.e., obesity andiaygical activity) in adescens. Specifically,
adolescents from rural are@ehnson & Johnson, 201and those fronfliamilies with lower SES
(Hanson & Chen2007)report lower physidaactivity levelsandaremore likely to be
overweight or obeseompared wh those fromurban areas or families with highegS,
respectively Environmental barriegssuch as lack of access to transportatidnch may be
commonin rural areagrenegatiely associated with physical activity levela@ng adolescents
(Kahn et al., 2008Common barrierso participating inphysical aavity reported by rural
adolescentscludelack of opportunities outside of the school environmamdphysical
distance/transportatiqcdwards, Theriault, Shores, & Melton, 2014; Moore et al., 20R€jent
national datafound that the prealence of obesitywashigher anong bothBlack and Hispanic

adolescents thawhite adolescets, re@rdless of segkann et al., 2018)However the influence



of race as anodeantor d physical actity is lessclear,asresults difer between studiegNational
Physical Activty Plan Alliance, 2018)For example, the 206at i onal Survey of
Health (NSCH)report found that a gater percetage ofBlack adolescents participated60

minutesof physical activity every dagompared t&Vhite adolescent&hild and Adolescent

Health Measirementnitiative & Data Resource Cestfor Child and Adolescent Health, 20,17

while the 2017 Youth Risk Behavioral Surveillance SysteRBSS found thatmoreWhite

adolescets reported being plsically acive for at least 60 minutes on 5 or rmalayshanBlack

or Hispanic adolescenfKann et al., 2018While physical health disparitigmve been

established among, rural, low SE®dminority adolescents, additional researcheeded to

understand how these factamglividually, as wel ascumulatively,influencephysical halth.

Evidenceregading theimpact of SESnd race omental health status halksobeen mixedA
literaturereviewfoundthat low SESvas associatedith greater seffeported mental health
difficultiesamang addescentgReiss, 2013)however data from a natial survey founaho
relationship betweeSESand mental healtdiagnose¢Merikangas et al., 2010These
divergent findings may beelated tahe wayin which mental health problems were
operatonalized(i.e., self-repored symptons vs. dinical diagnoses)With regad to race White
children and adolescentgyes 917 from families with low SESveremore likely to be diagnosed
with depression or anedy thanBlack childrenand adolescenfsom families with low SES
(Costello, Keeler, & Angold, 2001Morerecent studies have shown thdhite andBlack
adolescents report depresssympbmsat smilar rates howeverthis stug did not examme SES
and/or itsinteractionwith race(Cener for Disease Control, 201 Despitetheseinconsistencies

in the lterature regardig race greater stigma surumding mental healthas beemeportedn



Black communitiesccomparedvith White conmunities (Gary, 2005)which may rsultin lower
utilization of mental balth care s®ices(De Luca, Bosnich,Hentstel, King, & Amen, 2016)
Additionally, studies invesgating the impat of enviroomental (rual vs. urban) on mental
health, suggest that there are greater bareneteving mental health services in rdra
environmentsncludingnegaive cultural peception inability to travel to/fom servces,and
reducel quality of care(Douthit, Kiv, Dwolatzky, & Bisvas, 2015Priester et al., 2016)
Although nental halth disparities andack of acces b mentalhealth care hae been establied
among low SES, ruralna minority populations, further research must bedcoted b
understand these risk tacs and thie influence m the prevalence afhental heah probems and

their treatmenin greaterdepth, paricularly inadolescents

Collectively, these studies suggest that minority adoléscparticularlyBlack adolescets,

from rural areas and low SES baakgnds are atiegreatest risk focumulativephysica and
mental helth burden and thiaghese prolems may unddie health dspaities exhibited during
adulthood (i.e.greater indence ofmetabolic disease;ardiowascular diseasand mental health
disarders). Moreover, despitéhe reldionship béween plysical and mentahealth outcomesyo
studieshave examinethis rdationshp in rurd, low-income,predominantlyBlack communities.
Thereforethe overarching pugse of this program of resea is to investigate the factotlsat
influence andelationshps among mental and péigal healtroutcomes in @lescent$rom this
population.Study1 examinel the influences oflemographicssport particition,andphysial
activity onmental healttas well asphysicalhealth and fitess outcome Stuly 2 examned
profilesof physical ad mental halth usng traditional and dat-driven analytic approachés

identify those withmental and physicéddealthburders. Taken togéter,these studieadd tothe



extant literatureegardingthe prevalenceof mentl and phystal healthproblemsin adolescents
from rural low-income backgronds andthe relationshipbetweerphysial and mental health in
this population Additionally, these studiesupport health ad education policies to targahd
reducehedth burdersin this population

We hypotlesized that the prevalencef obesity, aniety symptoms, and depressive symptoms
would be greater in theural, lowrincomeadolescentsompare to national saplesand that
obesily prevalertewould be simlar to tha repoted for thestate of AlabamaSecad, we
hypothedzed thatsport participaton and physical activity auld be inversely related to anxiety,
depressiveandstresssymptomsand that thes relationshipsvould be influenced bgex and
race Third we hyothested thatbody composition body image,andself-esteenwould be
related to axiety, depression, and stress and that these relationsbipg e influenced by sex
Fourth we typothesizd thatlongitudind increases in stress, anxietymptoms, depgssive
symptoms, ad obesity vould be obsrvedfrom 10" to 11" grade Lastly, wehypothesized
clustering ofvariables of similar typegi.e., physical fitness/#iwity, body compogion, and
mental healthandparticipant clusterthat refleted canbinatons ofphysical ad mental health
(i.e.,good physickand mentahealth, poor phsical and mental health, good physical andrp
mental health, and poor physie@add good mentaldalth). The partigpant clusteng wouldbe
useful for identiying individwals with the greatst physical and mentddealth budensthat would

benefit from fuure intervention



Measures

Parent Demographic Survey The parent dmographic stwey consisted fofour questiongo
determinetie ethnicity/race of the parertigir housebld income, thér level of education, and
their relatonship to theshild.

Student Demographic Survey The student demographic survey wea&item quesionnaire

usal todetermingh e par t i ci p aicity/@ce, faandyetructigepgx single s twor
parent housebld), number of sibling, extracuticular/sport @rticipation, ad the typical number
of hours per week worked. Participantsre céegorized asthletesf they participated in at least
one port and norathletesf they did not reportparticipating in asport. The total numbeof
sportswas determinetrom thenumberof different spors reported by thearticipant

PROMIS Pediatric Item Bank v1.07 Physical Activity i Short Form 8a. This quetionnaire

is an 8item measure ahe frequeny of moderateto-vigorous physicbactivity (MVPA) per
week The caceptual framewdk and item development were a part of the Natidmstitute of

H e a | Ratied Reported Outame Measurement Information Sgst(Cella, Yourt, et al.,

2010; Forrest et al., 2@; Tucker eal., 2014a, 2014kgnd the measure is appropriate for use i
the general poput@n (Tucke et al., 2014a2014b) Scores from each questioneresummael to
form a composite score rangifrom 8 (d d nx@rtise at #) to 40 (parttipatedin MVPA 6 o 7
days per week).

PROMIS Pediatric Item Bank v2.07 Anxiety i Short Form 8a This questionnige is an 8
item measure of angty symptoms (e.g., focusing @mrrying, nervousness, and feand is
recanmendedor use inthegeneral poplkation (Irwin et al, 2010) Paticipants are dsed to rate

the frequency of tir symptoms from 1 (Never) to Blfnost Always) ove the previas week.



Scoredrom eah questionweresummed to calcuta a composite score ranging from 8 @ 4
with higherscores representirhigher level®f anxiety sympoms.

PROMIS Pediatric Item Bank v2.07 Depressive Symptom$ Shat Form 8a. This
guestionnairas an &item meaure & depressivesymptoms, focusing ocommon depressive
symptoms among childn and adolesmts(Nationallnstitute of Mental HealtfNIM H]) (i.e.,
negative mood, negagvselfviews, dishterest, anchegative social @nition) andis appropriate
for use inthe general populatiofirwin et al., 2010. Participantsare asked to rate tlieequency
of their symptoms from 1 (Nev) to 5 (Almost Always) owethe previous weelScores from
eat questionrweresummed to caldate a composite score rangingrfr® to 40with higher
scoregepresenting highdevels of dgressive symptors.

PROMIS Pediatric Item Bank v1.07 Psychologic Stress Experience$ Short Form 8a.
This quesbnnaire is an 8tem measure of psychologicglmptoms commonly associated with
stress(i.e., fe¢ing overwhémed or under presse) and is ecanmended for use in thgeneral
population(Bevans et al., 2018; Bans, Gardner, Pajer, By, & Forrest, 2013)Participants are
asked to rate the frequencytbéir symptoms from 1 (Never) g®(Almost Aways)over the
previous week Scores fom each qustion weresummed to caldate a composite score ranging
from 8 b 40, with higher scas representing higher kelg of psycblogical stress symptoms.
PROMIS Pediatric Item Bank v1.0 7 PhysicalStress Expeiencesi Short Form 8a This
guestionnaeis an 8item measure of physicaymptoms commonly associated with sérg=.,
fast heart bat when not exercising anuscle tensiondnd is recommended for use retgeneral
population(Bevans etla 2018, 2013)Participants are asked to rate frequencyof thar

symptomdrom 1 (Never) to 5AImost Always) over the previous w&eScores from each



guestionweresummedo calculate a coposite score ranging from 8 #0, with highe scores
representing highervels of physical stress symptoms.

Body ShapeSatisfaction Scale(BSS. A modifiedvergon of the Bdy Shape SatisfactidBcale
(Pingitore, Spring, & @rfield, 1997)was used to asselssdy satisfaction/dissafaction This
13-item quesbnnairehas ber usedwith bothmale and femal adolescent®NeumarkSztainer
etal., 2AL2). For eah item, partipants ated their satisfaction with a boglpart or feature (e.g.,
height, somach musdes) from 1 (Very Dissatisfied) to 7 (VeBatisfied). Scaes from each
itemweresummedo calculate a composite scoregarg from 13 to 91 with highe scores
represating geate bodysatisfaction.

Rosenbeg SelfEsteem ScaleRSES. The Rognbeg Self-Esteem Scale short form
(Rosenberg, 1965yas used to assegobal selfestem. This 6item questionnaireds been
used with adolescents wittarying denograplic backgrouds(Van Den Berg, Mond, Eisentig
Ackard, & Neunark-Sztainer, 2@00). For each thetwlols, | §mesatigfied witli O n
myse | f 0 imesitAink lamr g o o d paatitipardsivdredsked to rate their agement
with the statemerftom 1 (Strondy Disagreé to 4 (StronglyAgree. Scores froneach itemwere
summedto calculate a compositeore ranging frond to 24, with higher score repreenting
greder selfesteem

Functional Fitnessand Health Testing FITNESSGRAM® physical fithesssting cosists of
anthropometricsig., height, weightpbody mass indefMl]), body composition (% fahass, %
lean mass), resting heaate, bloa pressre, musculastrength and endane (.e., push-ups,
curl-ups), ancherobic capacityi.e., 15m ProgressiveAerobic CardiovasculdEndurance Run
[PACER). Body compositiorwas measured using a TANITA &tody composition analyzer

(SG-331S Total Bdy Conposition Andyzer, TANITA) and bloal pressug and heartrate were



measured via an Omron® automabitood presure monitor (5 Seriddpper Arm Blood

Pressuréonitor BP742N,Omron Healthcare)

Procedure

Wellnessfair programswvere conducted ahreeTitle 1 high stools (Dadeville High School,
Lanedt High Shool, and Reltown High £hool)in the fall of 2018 andbur Title 1high schools
(Dadeville High hool, LanetHigh School, Horseshoe Bend Higltlsool, and lbadapoka
High School)in the fallof 2019 During thewellnessfair programsphysical healttand mental
health meages were otained.The fars held in 2018 were opéa 10" grade students and the
fairsheld in 2019 were open to both f@&nd 11" grade studetsto allow for a aralysis of
longitudinalchangesn physical and mntal healtHor previous prgram participats Prior to the
wellnessfair program parens completd the infamed consent to allow theihitd to participate
in the program and the parent demaghic survey. Students mpletedthe studentdemograhic
survey PROMIS Pediatric Physal Activity, PROMIS Pediatric Aniety, ard PROMIS
Pediatric Deressiomuestionnaire prior to the program. Dumg thewellnessfair program
students attended small groupssess discussingiffierent asgctsof mentalhealth (.e.,
depression, anxiety, stresglf-harm,peer support, élp-seekng behaviorsandcompletedhe
PROMISPsychological Sess PROMIS Physical Stresgjuestionnairesandthe functional
fithess andhealth assessmerffamesex grops d 4-8 studatscomgeted the functional fithess

and lealth assegmentas a circuit
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Tablel.
Schod Informaion

School Number  City/Schod District Median % of Students
of Income on Freeor
Students (City) Reduced

Lunch

DadevilleHigh School 494 Dadevillerallapoos County $30,690 74%

Horse$ioe Bed High Schol 130 New SiteTallapoosaCounty $51,597 57%

Lanett High School 227 LanettLanett City $31,925 99%

Loachapok High School 229 Loachap@ialee County $40227 86%

Reetown High School 403 Reeltown/TallapoosaCounty $51,645 56%

Limitations ard Delimitations

The firststudy limitationis related to the longidinal aim The initial hypothesesral aralysis
planincluded longitudinahnalysesising a subset gfarticipants thaattended théair in both
2018 as d 0" grade stdent and 2019 as di'™" gradestudent. However,due b Reeltown High
Schoolnot offering the program in 201Ranett Hgh Sclool limiting the2019 &ir to 13" grade
studentsand limitedparticipation fran 11" gradestudents aDadeville High School we were
unable to caductthes analysesA secondimitation was the @sside canfounding of race and
househt income. Dudo the unequal disibution of race across thedome categoriesve were
unable tadeterminenow household icomeuniquelyinfluenced sport participabn, physical
activity, and plysicafmental health measureRhe lastimitation involved the format andype of
physical finess testingonduced (i.e., fieldbased mesured intended fause in phygal
education)It Iswell-knownthat themotivation ofthe partici@ntsinfluences their performance.
To address thismitation, research assistants prowitencouragemerturing the fitnes testing

to motivae the studenidbutthis may nohave beenféective for al studerts.

One delimitation was the idasion of oty Title 1 schodsin Southeastern labamaTitle |

schools receive supplemental federaldung due to a higconcentration of students (i.e., at least
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40% of students) fronbow-income aimilies(i.e., familieswith ahousehold income less than
185% of thefederal povertyine). This delimitationallowed forgreateraccess tohetarget
populaton ofrural, low-income adolescenttiowever it may alschavelimitedthe
generaliation d the present resull. A semnddelimitationwas thechoice ndto examinghe
influence ofdifferert characteristics of spoaind sporparticipation orphysical ad mental
hedth. There are many interesting resela questions ithis line. For exanple,examirnng
differencesdetweerteam spodandindividual spors, competitive and recresnd spots, and
yearround and seasonal participatiomghysical and mentdlealthor how coachathlete
relationsips or teantohesiommay irfluence mental hdn outcomesfor athletesHowever,
these questions were beybthe sope of the presenstudy andwould be difficult to conduct

giventhesmall sample size
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Chapter 2 Study1: Physical ativity and sport participation affect mentaldaphysical healtin
adolescets from lowincome, rual backgrounds

I ntroduction

Over te last thre decadeshe prevalace of obesity amongdolescents the U.S. has
increased dramatittp (Federal Intergency Forum on Child and Family Statistics, 201
Currentestimates of adatscat doesity(i.e., having aBMI in the 98" percentilg range from
14.8%(Kann et al., 2018jpo 20.6%(Hales, Carroll, Fryar, & Ogden, 2017his increase in
obesityis partially dueto decreases in sport participatiandincreases in sedentaoghaiors

(Hu et al., 2018)Physical activityand sport partipationduringadolescence has been shown to
havea positive irfluence on physicdiedth duringaddescencdTurner, Perin, Coyre-Beasley,
Peterson, & Skinner, 2018hdinto adulthood(Hallal et &, 2006 Tammelin, Nayha, Hills, &
Jarvelin, 2003)Indeed, aeview by Hallalet al. (2006) found that participation in sports and/or
regularphysical activity during adolescence is associated gvitaterphysical activity ad
physical ftness in adulhood.Sport participation in adolescence, particularly sports that
encourage diersified sports skills (e.g., soccer, running, track a&ld)fwas related to greater

physical activity and sport participationadulthood Tammelinet al, 2003)

In school andout of school sports participati@uringadolescence issaaiated wih greater
phystkal actvity, includingmoderateto-vigorous leve[MachadeRodrigies et al., 2012; Nelson
et al., 2011, Pate, Trost, Levin, & Dow@®00; Shull, Dowd, SaundersiMciver, & Pate2020)
Sport participation maylsobe related to decrsad obesity; however, thigding has been
mixed as theelationship may depend orettype of spor{Nelson et al., 2011 Although sport

partidpationmay enabledolescents tmcreasehysi@l activity levds andmaydecreas¢heir
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risk for dbesity(Nelson et al., 200)1the direct diect of sportpaticipationand phygal health
warrans further investigationMoreover few studies have examined how sgmatticipation
impacs other aspects of physidaealth (e.g., physical fithess, blood pressure, cardiovascular

health).

With respect to menal health, her is graving evidencehatphysical activityis associated ith
decreased mental health burdéBsldle, Ciaccioni, Thomas, & Vergeer, 2019; Ired et al.,
2011; Fox, 1999; McMahort al., 2017) Gore et al. (2001fpundthatfemales in the top gntile
of depress# mood had lwer levels of gort paticipation than all other femaleslales in the
lowest quintileof depressed mood had greater levels of quanticipaton compared vth all

other malesAdolescents that participe in orts or engagd in high levelsof physical ativity
have lower symgomsof depressin (Donaldson & Ronan, 2006; Jewett et al., 2014; McMahon
et al., 2017pndanxiety (Flgtneset d., 2011; Hallal et al., 2006; McMahon et al., 20189 well
aslowerlevels of perceivedtresgJewett et al., 2014omparedo non-athletesor less actie
adolesents. Hovever, Flgtneset al. (2011 pnly found thisrelaionship among male adolescents
while bothJewett et al. (2014ndMcMahon et al. (20179bserved signifiant relationshipin
males and felales Taken togethethese resultsuggest thiagreatersport participation and/or

physical actrity in adolescencare negativelyass@iatedwith mental healthproblems.

Adolescents from lowncome backgrounds may barpcularly at risk fomental and physical
health disparitie¢GordonLarsen et al., 2000; Hanson@hen, 2007; Ogden et al., 2016; Reiss,
2013) The review byRess (2013) found tht children fomlow SES families ae two to three

times more likely to dvelop mental health problems than children from high SES families.
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Furthermore, childzn from IowSES families may be at risk for decreased physical activity
(GordonLarsen et al., 2000Hanson & Chen, 2004nd increasd obesityOgden et al., 2016)
compaed to the& high SES counterpts. Adolescets from rual area have an increased risk of
obesity and report engagiingless physical activity than adolests from urban areéd3ohnso

& Johrson,2015) While thereareno studies examining therevalence of mental health
symptoms in adolescerftom rural areas greater barriero accessing mental health services in

rurd communtieshavebeen reporte@@outhit et al. 2015)

Given the increasd risk of physical and mental htsaburdens among rurahd lowSES
adokscend, it is critically importar to determine factors that reduce these health disgsafio
our knowledg, no studies have assessed the relatiogbbigveen physical activifygport
participation and physicabr mental health amongiral, lowinconme adokscentsFurther, while
there is evidence that sport participation and physicaliactevels influene body composition
andmultiple aspects of nmtal health, to our knowledgtew studies havassessed the
relationships betweermert partici@tion andor physcal activity andother components of
physical fithessd.g.,muscular stregth/endurance, aerabcapacity, etc.)Therebre, the
purpose othis study is to examine the relationships between sportipation, physical
actvity, physial fitness(i.e., aerdic capacity, mscular strength/endurance), physical health
(i.e., bodycomposition, blood gssure)and mental health symptorfi., axiety, depressive

and stressymptoms) among rural, Io®8ESadolescents in the U.S

We hypothsizetha adolescatsparticipatingin sports and/or reporting higher levels of physical

aaivity will have lowea mental health burderfse., report lower angty, depressive, and
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psychologicaktress symptomshan adadscents not participat in sportsandor reporting
lower levels of plysical activity.Further, we hypothesize adolescentgipigating in sports
and/or reporting highdevels of physical awtity will have greater physical fithessid better
physical lealththan adolescentsot particigating in sportsand/or reporting lover levels of

physical activity

Methods

All proceduresvere approved by thiastitutional Review Board at Auburn Universityrotocol

18109 MR 1803.

Participants

Tenth and eleventhrgde students were meited fromfour Title | high shods in rural
Alabama. Title | schools receive supplemental federaifigndue to a high cmentration of
students (i.e., at least 40%sitidents) from lowncome familieqi.e., familieswith ahoushold
income less thah85% of thefedaal poverty line). A total of 253 adolescents ages-16 18-
years participated in th@rogram. Participardemographics are presented in Tabl®Aacewas
consolidated into 2 categorigSaucasian/Whité45.1%) andNon-White (52.26). Race

informationwasmissng from 63% of participans.
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Table 2.
Participant demographics

Demographic Variables Number of Participants (%), N=253
Sex
Male 114 (45.1%)
Female 130 (54.9%)
Age
15 151 (59.70)
16 80 (31.6%
17 15 (5.9%)
18 1 (0.%0)
Not Reported 6 (2.4%)
Ethnicity
Caucasian/White 105 (41.5%)
African American/Black 114 (45.1%)
Hispanic/Latino 4 (1.6%)
Asian/Pacific Islander 2 (0.8%)
Native Ameican 1 (0.4%)
Mixed Rae 11 (43%)
Not Repoted 16 (6.3%)
Household Income
< $30,000 109 (43.1%)
$30,0@-$49,999 40 (15.8%)
$50,000$99,999 53 (20.9%)
$100000+ 20 (7.9%)
Not Reported 31 (12.3%)
Parental Educain
Did Not Finish HS 39 (15.20)
HS DiplomaGED 74 (29.2%)
Some College 44 (17.4%)
Trade, Technical, or &ational Training 11 (4.3%)
Associate degree 26 (10.3%)
Bachel oréds Degr ee 26(10.3%)
Masterds Degree 10 (40%)
Profesonal Degree 4 (1.6%
DoctoralDegee 0 (0.0%)
Multiple Degrees Selected 4 (1.6%)
Not Reported 15 (5.9%)

With respect to household income, 43.1% of particitgactame from families making less than
$30,0001t is important to note that othe 109 paicipanswho were catgorized as low income

(i.e., < $30,000)61.5% identified asBlack, while only 25.7% of those in he higher income

17



categories identified &lack.Giventhe unequal distribution of race across thesenmeo
categorieshausehold incora was ot included as avariable in the analsesto avoid the potential
confound of race and incom/ith respetto parat education, nearly half the sample @%4)

did notcomplete possecondary education (i.e.,r8e high school or GED, higschool
diploma).Of the marticipants who did nocomplete possecondary education, 58.4% identified

as Black.

Measures

Parent Demographic Survey.The parent demographic suyveonsisted ofour questiongo
determine the ethaity/race of the parenthéir househa incane, ther level of educationand
their relationship to the child.

Student Demographt Survey. The studentiemographic survey was at@m questionnaire
usedbdeterming he parti ci pant o6esfamalyseucturs (singys.ted hni ci t y/
parent lousehold, number of siblingsextracurricular/sport participation, and the typicaher
of hours per wek worked. Participants were categorized as athilietiesy participated in at least
one sport and neathletesif they did not rgort partici@tingin a spet. The total numberfo
sportswas determined from the different sports thaetipipantreported.

PROMIS Pediatric Item Bank v1.07 Physical Activity i Short Form 8a. This questionnaire
is an 8item meaare of the frequency of naderateto-vigorousphysicalacivity (MVPA) per
week The conceptual framework and item development weqrart ofthe Natioral Institute of
Heal t hds Pati ent swiRempnInforration Syste(@etamv@unidead,

2010; Forrest etal., 2012; Tucker tal.,2014a, 2014bdnd the measure is appropriate fee in

the general populatiofTucker et al., 2014a, 2014igcores fromeach question are summed to
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form a composite scorman gi ng f r o ntis@at 4ll)d 40partiapatee in MVPA 6 or 7
daysper week).

PROMIS Pediatric Item Bank v2.07 Anxiety i Short Form 8a. This questionnaire is ar 8
item measure of anxiety syptoms (e.g., focusing on worrying, nervousness,faad and is
recommendeddfr use in thegenerl popuktion (Irwin et al., 2010)Participants are asked ttate
the frequency of their symptoms from 1 (Neuerb (Almost Always)verthe previousveek.
Scores fom eachquestion are summdego calculate a composite score ranging from 8Xowith
higher scores representing higher levels of anxiety symptoms.

PROMIS Pediatric Item Bank v2.07 Depressive Symptom$ Short Form 8a. This
guesionnaire isan 8item measreof depressive symptomfgcusing on common depressive
symptoms among chiien anl adolescent@National Institute of Mntal Health)(i.e., negative
mood, negative selfiews, disinterest, and ndgee social ognition) andis gppragriate for use
in the general populatiofirwin et al., 200). Participantsare asked to rate theefjluency of their
symptoms from 1 (Never) to 5 (Alost Always) over the previous weékcores from each
guestion are summed calculate a composite scoenging from 8 to 40yith higher scores
repregnting highetevels of depessve symptons.

PROMIS Pediatric Item Bank v1.07 Psychological Stress Expéencesi Short Form 8a
This questionnaire is anifem measure of psychagical symptoms commonly assatagd with
stress(i.e., feeling overwhelmed ander preasre)and is recomnended for use in the geral
population(Bevans eal., 2018, 2013)Paticipants are asked to eathe frequecy of their
symptams from 1 (Never) to 5 (Ahost Always) over th previous weekScores fron each
guestion are summed to calculate a composite score ranging flod08with higher scores

representing higher levets psyclological stress syptoms.
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PROMI S Pedatric It em Bank v1.07 Physical Stres€Experiencesi Short Form 8a. This
guestionnak is an 8tem measure of physical symptoms commonly associated witls tees
fast heart beat when not exercising or niisension)and is recommaded for usén thegeneral
population (Bevans etla 2018, 203B). Participantsare asked to rate the freepcy of their
symptoms from 1 (Never) to(@Imost Always) over the previousaek.Scores from each
guestion are summed calculate a composite score ranging from 8 tavih, higher scores
repregnting highetevels of physicd stress symptoms.

Functional Fitnessand Health Testing FITNESSGRAM® physical fitness testingonsiss of
anthropometrics (height, weight, bodyss index [BMI]), body composition (% fat mass, %
lean mass), resting hearteablood presure muscula strength and endurance (pusps, cur
ups), and aerobic capacitysmProgessive Aerobic Cardi@ascular Endurance Run [PACER]).
Body composition wesmeasured using a TANITA total body compositionyae (SG331S
Total BodyComposition Aalyze, TANIT A) and blood pressure and heeate were measured
via an Omron® automatiblood pressure monitor Geries Upper Arm Blood Pressure Monitor

BP742N, Omon Healthcare)

Procedure

Wellness programs weremducted at each of theuiohigh scleds, duing which physical

health and mentaldalth measures were obtained. Prior topitogram, parentsompleted the
informed consent to allow their child to pampate in the program and the parent demographic
suvey. Students completedetistudent dmographc survey ard the PROMIS Pediatric Phgsl
Activity questionnaire prior to therpgram. During thevellness program, students attended

small group sessionsstiussing different aspects of mental health (iepreksion, anxiety,
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stress seltharm,peer sipport, help-seeking behaviorsas wel ascompleted the mental health
guestionaires andthe fundional fitness and health assessm@mbups of 48 student®f the
same sex rotated through a circuit of theksathat comprisethe functional fithess anchealth

assssment

Statistical Analyses

Anxiety, depression, and physical adivscores were ahdardized and categorized into normal,
mild, moderate, angevere according the PROMIS normgCella, Riley, et al., 2010; Rothrock
etal., 2010) Physical anghsychologichstress scores wee standardized into low, aage,above
average, and highccording tahe PROMIS normgCella, Rley, et al., 2010; Rothrock et al.,
2010) MATLAB version R2018a (MathWidks Inc., Natick, MA, USA) was used to conduct
stepwse linear regressionssing an integrieed faward aml backward selection procedute
examine the influence of demographice ( Sex andRace) on sport participation and physical
activity. Additional subsequenstepwise liear regressionsere conductetb examine the
influenceof Sex, Race,Physical Activity, andNumber ofSports on mentahealth (anxiety,
depression, psychologitstress, physical stress) and physical health measures (body
compositian, blood pressure, hdamate, muscular strength/errdace, aerobic capacityQutliers
wereremovdviaathre shol d based @ananasordd lsverdggnewan nc e
analyss of variance (ANOVA) was used to evaluate any significant effects.eVakedf

significance wa set tq < .05for all analyses
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Results

Sport Participation Details

Overall, 147 participantgeported being involved in spoms an extracurricular activityith 75
participating in one sport and Pp2rticipating in multiple gorts Baseballpoyandgirlsd
basketballcheerleadingfootball, and marbing bandwere avaibble at alb schoolsn the study.
Softball,track and field, angolleyball were offered at 4choos, cross country was offered at 2
schoolsanddance, fshing, tenrs, wrestling and soccer were offered at only one school.
Participantseporedparticipating in a total of9 different sportancluding both schoebased
and norschool sportge.g.,participation inrecreationaleagues, nofrganzed sportsspecialty
programsetc). Themostpopular sportsvere basketbh(n=59), football (1=42), and track and
field (n=36)(See Figurdl). As expectedgiven the lack of availahiy of schootbasedndividual
sports thevastmajority of athletes participatl in at least one tearmpa@t (See Tabl8).
However, it is importanto note that sport participation was sedportedand that schoabsters

were not checked to verifyompetitivespot participation(e.g., junior vargy or varsitylevels.
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Participation by Sport Type
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Figure 1. Sport participation histagm. The following sportarerereportedoy one participant
each:eSports, fishing, gblhockey, mascot, soccer, tennis, and traffic

Table 3.
Participation inndividual orteamsportenvironmem

Envir onment Number of Participants (%), N=147

Individual Sports 3 (2.04%)
Team Spds 140(95.24%)
Combination 4 (2.72%)

Note: Individual sports include@Spots, fishing, golf, temis, and wrestling Team sports
included: baseball, bletball, chedeadirg, cros country darce, football, marching

band/majorettesoccer, softball, &ck & field, andvolleyball.

Demographics Sport Participation, and Physical Activity

Stepwise linear gressions and followp oneway ANOVAS rewealed main effects @ex
(F(1,223) = 8.47, p < .01)for Number of Sportsvhere males participad in more gorts than
females.Main effects of SexH(1,212 =15.57 p <.001), Race £(1,212 =20.28 p <.001),
and Number of Sport$(1,212) =49.25 p < .001) were observed for plsycal ativity. Males

reported being more physically active tham&tes Caucagn/Whiteadolescents reported being
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more physically activehanNon-White adolescentd_astly, the numbe of sports was positively

related to phyisal activity levels

Sport Participation and Mental Health

Anxiety Symptoms.A stepwise linearegressionavealed a Sex Physical Activity ineraction
for anxiety ymptams (F(1,204) = 4.15 p = .04), such thathere was @ositiverelationship
betweeranxiety symptoms and physiaadtivity for femaleqF(1,115 =5.47, p = .02), but no
relationslip for maleg(F(1,97) =0.04, p = .84) (see Figure). Significant sex dfereneswere
also observe@(1,204) = 35.73, p < .001), such that females had highexiety scores than

males.
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Anxiety - Physical Activity x Sex
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Figure 2. The inteaction between sex and physical activity foxiaty sympbms; female data
are depicted as circles and a solid trerelaindmde data are depicted as Xs and a ddshe

trendine. The number of participants @ach subgroup is includéd thelegerd.

Depressive SymptomsA Sex x Physical Activityk Number of Spors interactionwas observed
for depressive symptomB (1,198 =5.71, p = .02). This interaction was driveoy the positive
relationships between degzsive symptoms and phydieativity for onespat (F(1,37) =7.38 p
< .01) and multispor(F(1,25) = 1283, p < .01) females these relationships were resent fo
onesport (F(1,30) =0.01, p = .94) or multisport(F(1,34) =0.01, p = .91) malesor for non
athlete male¢F(1,23) =2.61, p= .12) orfemales(F(1,48) =0.4Q p = .53) (see Figurs).
Additionally, there waa Race x Number of Sports interaction fopssve synptoms

(F(1,198 =4.01, p < .05), where there was a slighthegative relationship between number of
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sports and depressive syptomsfor Caucasian/White adolescenisit a slightly peitive
relationslip for Non-White adolescerst ¢(198) = 2.00p < .05)(see Figurel).

Non-Athlete Males (n=25) Non-Athlete Females (n=50)
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Figure 3. The interaction between sexhysica activity, andnumber of sportéor depressive
symptoms; eachlgt depicts physical activity plotted against depressiymptoms, the pis are
separated by seandathlete statusith males on the lefisolid trerdlines) and females on the
right (dashedrendlines) Data from norathletes a& depidedin the first ow as circles, data
from onesport athletes are depidti the second rowas Xs, and data from mugport athletes
are depictedh the third rowascrosses The number of participants in eashbgroup is included

in thefigure tite.
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Depression - Race x Number of Sports
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Figure 4. The inteaction between race and number of sports for depeesgmptoms; data for
Non-White adolescents amepicted as circles and a solid trendline datafor White/Caucasian
adolescents are deped as Xs and a dasheendine. The nunberof participants ireach

subgroup is included in the legend.

Psychologi@al Stress SymptomsA Race x Nurber of Sportsnteractiorwas observed for
psychological srss gmptoms(F(1,158 =4.13 p = .04), suchthat there was a negative
relationshipbetween psychological sesssymptoms andiumber of sportgor Caucasian/White
adolescentéF(1,57) =9.76 p < .01), but no elationship foNon-White adolescent§~(1,102) =
2.2, p= .16) (see Figuré). There waslso a significant sex differen¢e(1,158) =41.43 p <

.001) such that females had highesychological stressores than males.
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Psychological Stress - Race x Number of Sports
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Figure 5. The interaction b&teen race and number of sports for psychalaigiress ymptoms;
data for NoAWhite adolesents are depicted as circles arsbbd trerdline and data for
White/Caucasian adolescents are depicted as Xa daghed trendlindhe number of

participants ireach subgroup is included in the legend.

Physicd Stress Symptoms A significant Sex x Ree x Number of Sports x Physical Adty
(F(1,240) =4.24 p = .04) interaction was observed for physical stressgpms. This
interaction was driven by the signdfant positive relationship between physiazhaty and
physical stess symptoms for Cawusian/White male adolesceritet donot paticipate in sports
(F(1,5) =7.20 p = .04) andNon-White female adoleseds participating in oe spori{F(1,15) =

9.44, p < .01); this relationshipvas not present grof the other subgroups (See Figusg
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Figure 6. The interaction between serace number of sports, anghysical activity for physical
stress symptoms; ela plot depicts physicalctivity plotted againsthysical stress symptoms, the
plots are sepated by raceand sex with Caucasian/White matesthe top left, Non-White males
on thetop right, Caucasian/Wte females on the bottom left, ahdn-White femdes on the
bottom right.Data from norathletes aréepicted as circles and a dotted trendldagafrom
one-sport athletes are depicted as ahda dashed trendline, and d&étam multisport athletes
aredepicted asrossesnd asolid trendline.The nunter of participants inaeh subgroup is

included inthe legend.
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Sport Participation and Physial Health

Body Composition.Main effecs of Sex (F(1,192 =105.63 p <.001)and RacgF(1,192 =
9.16 p < .01), were observed fdrody fat percentag&emale had higher body fat pgentages
than maleandNon-White adolescents had higher body fat petages thanCaucasian/White
adolescentd~or BMI, the most parsimonious modelr@veakd by the stepwise lira regression
includeda Sex x Number of Sportsteractionbut that termwas not significan(F(1,191) = 3.12,
p = .08), moreoverthe modelitself wasnat significant(F(1,191) =1.8 p= .15).

Blood Pressure and Heart RateA significant Sex x Number dbports interactiomas
observedor systolic bloa pressure (SBP)}(1,189) =4.42 p = .04), wherethere was a
negativerelationship between numar d sports and SBP for femald§(1,115 =4.86 p = .03),
butno relationshp for males(F(1,77) = 1.90, .17)(see Figur&). Therewere alsanain
effeds of Sex (F(1,189 =9837, p <.001)and RacdF(1,189 =9.34 p < .01), such that males
had hgher SPB than femaleandNon-White adolescets had higher SBP than Caucaswhite
adolescentsAdditionally, the Race x Sex interaction approachktdisti@l significance
(F(1,188 = 3.65 p = .05). This wadriven by the significandifference in SBmetween
Cauasian/White and NokiVhite malegt(79) =-3.56 p < .001) that wasnhot ob&rved between

CaucasiaWhite and NoAwWhite femalegt(117) =-1.06 p = .29).

30



Systolic Blood Pressure - Sex x Number of Sports
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Figure 7. The intraction between sex andmibier of sports for systolic blood pressuemales
are cepicted as circles and a solidridéine and maleare depicted a¥s andadashedrendine.

Thenumber of participants in each subgroup is ideltiiin the legend.

For diastolic blood pressure (DBRhere was a significaf®acex Physical Ativity interaction
(F(1,187) =20.07 p < .00)), such thathere was a negagwelatonship between DBP and
physical activity for Caucasian/White adolescefidl,77) =32.18 p < .001) but no relationship

for Non-White adolescent§~(1,111) =0.08 p = .78) (seeFigure8).
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Diastolic Blood Pressure - Race x Physical Activity
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Figure 8. The interactia between race and physicatiaity for diastolic blood presser data for
Non-White adolescents are depicted circles and a solid tréime and data for Caucasi@Vhite
adolescents are depicted as Xs addshé trendine. The number of participanta iach

subgroup is included ithe legend.

Lastly, for restingheart rate (RHR) there were main effects of &€1,184) =23.4Q p <.001),
Number of SportsK(1,184) = 13.77 p < .001), and Physical ActivityF(1,184) =13.98 p <
.001). Females had ligr RHR than male®articiparts thatparicipatedin morespors or had

higher physical activity levels hadwer RHR.

Muscular Strength/Endurance. A Race x Physial Activity X Number of Sports interactionas

obsewedfor push up scored-(1,179 =7.70, p< .01). This was driven Y significant posiive
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relationshp between physical activity and push up scéme®lon-White adolescentsivolved in
multiple sportqF(1,35) =5.11, p = .03) that was not obseed fa Caucaian/White adolescents
involved inmultiple sportF(1,19) =0.05, p = .82) (See Figurd®). Main effects ofSex
(F(1,179 =14.52 p < .001)were also observed for pusips, where males had higheaghup
scores than femade
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Figure 9. Theinteracion between raceyhysical activity, ad number of sportfor pushups;
each pld depicts physical asfity plotted against depressive symptonig plots are separated

by raceand athlete status witlion-White adolescentsn the left (solid trendtes) and

Caucasian/White adolescemis theright (dashed trendfles). Data fran nonathletes are
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depicted m the first row as circles, data from egj@rt athletes are depicted imet second row as
Xs, and d&a from multisport athletes are depictedhe thrd row as crossedhe number of

participants in each subgup is ircludedin thefigure title.

For cut-ups there was a Sex x Race x Number ofrSpoteractionF(1,174) =6.03, p = .02).
This was drien by the significant positive relationshiptiveen numbe of sports and culip
scores foNon-White femaleg(F(1,66) = 8.67, p < .01) and Caucasian/Whifemales(F(1,48) =
10.68 p < .01); this rdationshipwas not present fahe other subgroug§ee kgure 10).
Additionally, a main effect of Physal Activity (F(1,174) =10.23 p < .01) wasfoundfor curl-

ups wherethere vas a posive relationship b&teen physical activity and cuulp scores.
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Figure 10. The interaction beteen sex, race and numberspbrts for cudup scores; each plot

depictsnumkber of sports plotted against cudp scoes, the plots are septed bysex with mées
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on the left andemales on the right. Data fdlon-White adolescents ardepicted as circlesnd a
solid trendline andlata for Caucasian/White adolescents areatiegpas Xs and a dashed

trendine. The numbenpf participants in eackubgrop is included in the figure legnd.

Aerobic Capacity. A significant Sexx Number of Sprts interactiorwas observedor the
PACER test (F(1,184) =10.98 p < .01). There was agsitive relaionship between number of
sportsand PACER test scoresrfbothmales anddmales; howevethis relationship was

stronger for malethanfemaleg(t(184) = 3.31, p < .001) (See Figure 1).
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Figure 11. The interaction between sex and numbespafts for the PACER test; female data
are deicted as circles anal solidtrendline ad male data are deped as Xs and a dashed

trendine. The rumber of participants in each subgpas included in the figerlegend.
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Discussion

Overall, sport particiggon andphysical activityinfluenced physicditness and mental héh
measuresSpecfically, physical ativity influencedanxiety, depressivend physical stress
symptomsbut notpsychological stress. Hower the observed relationships were not ia th
hypothesizd direction (i.e., greater phyalactivity was assoated wth greater metal health
symptomsn female$. Sport participationinfluenced depressive symptomsvesl| as
psychological and physicatress symptomisutdid not influence anxietgymgoms. Sport
participationwasalsorelatel to improved physicdiealthandfithessmeasureincluding blood
pressure, resting heart rapeishups,curl-ups, andPACER testsln addition to evaluating these
relationships, we also determined the infloe d sex and race on physical activity angats
participation. Malesparticipated inmoresports and regrted being more physically active than
females Additionally, Caucasian/Wheé adolescents reported bgimore physically active than
Non-White adokscets. Lag, multi-sport athletes reporteacimg more physicallydive than
nontathldes.Overall, both port participation and physical activisgem to improve pfsical

health; havever, their influence on emtal health may differ by sex and race.

Thefinding tha malesreported being moneghysicdly active and partipating in a greater
number ofsports tlan femaless unsurprising and consistemith previous literaturéMcMahon
et al., 201Y. Additionally, Caucasian/Whitadolescentseported beingnorephysically active
thanNon-White adolescets. Theseresultsare consistent with ghfindingsfrom the Youth Risk
Behavioral Surveillance Stem (YRBSS) White adolescents reported bemgrephysicdly
active than Black or Hispanic adotemts(Kann et al., 2018 However the 2016 National

Sur vey of H&lthi(NSGH) eepod ®und that a greater percentage of Blduikscats
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paticipated in 60 minutes of plical adivity every day than White adolescei(@hild ard
Adolexent Health Measurement Initiative Rata Resurce Center for Child and Adolescent
Health, 2017) Therebre, fuure studies should continue tddress race differences in physical

activity levels.

Of the participants in the present stutly,8%6 were overweightand23.36 wereobeseThe
obesty rateobserved for this population is greater than the most tlgaeported ratefor
adolescents ithestate ofAlabama(18.2% Kann et al., 218). Ths discrepancy may be due to a
greaterisk of obesityfor adolescens from rurdand lowincome aras(Johnson & Johnson,
2015) With that said, no studies have examined whether spartisipationwould affect the
likelihoodto be oveweight or obese iadolescents from rural and lemcome aras. A pevious
review byNelson et al.(2011)found consitent evidence regarding the impact obgp
participation on physicalctivity, but theevidence regrding the rebtionship between sports
partidpationand weightstatus was less cled&urther,Turner et al(2015)found hat among
female athletes, only thoparticipating in runninfjrack rad lowe obesity prevalence than nen
athletes In contrast, mong male athletesxcept forthose playing football, all other athde
groupshadlower obesity prevalence thanmathlges. In the present studslthough we
observe apositiverelationshp betweensports participation and reportptysical activity
levels neither sporparticipationnor physical activity levels were sceiatedwith obesity It is
important to na it wasnot possible in the currentusly to evaluate theelationship betwee
obesityand physical activity based dmet sports played due to the small numifeathletes

playing only one sport.
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The collectim of phydcal fithessand cardiovascular héhldatawas an important anghique
agect ofthe presenstudyandthe first,to our knowledgein rural, lowrincomeadblescentsThe
physical fithess and camVascular health data enathles to determine thienpact ofphyscal
activity and sportpartidpationon a broad range of physicadith outcomesTheresults of the
presat studyare in line with previous resed&r(Christdaro, Andade, Vanderlei, Fernandes, &
Mota, 2018; Saganas, Rosario, & Neuhaus2617; Vasconcellos et al., 2014uggesting that
higher fhysial activity levels andjreatersport paticipation are associated wikbwer resting
heart rateln addition,femaleghat participated in more spohiad lower gstolic blood pressure
Thisrelationship was not observed in males, which megue tothetypes of sportplayed ly
the mde athldges(e.qg., football) which may requiréarger body sizes and BMI assated wth
that sportindeed a positivassociatiorbetween BMI and systolic bbal pressure has been
observed in a national studgnang adoéscets (Keefer, Capto, & Tseh, 2013) Furthe, greater
physcal activity inCaucaianWhite adolesaets was associated with lower diastolic blood
pressire, while this relationship was not observiedNon-White adolescentsThese results are in
line with findings fromrecentstudiesdemonstrating thpositive impacbf physical activityon
blood pressur@n adolescentfCarson, Tremblay, Chaput, McGreg& Chagin, 2019)and
similarracial diffecencesm this relationship among adsi({Lakoski & Kozlitina, 2014) Taken
together, these results suggest tpaatersport participatiorandincreased physicaktivity are
associated with specificpeds of cardovascular healthbut other fators (eg., sex, raceetc.)

should beconsidered when eraning these relatiaships

With respect to the physical fithesgtcomesgreater sportparticipaton was assoeaited with

bettermuscular strength @renduran@ aswell as aerobic capacit$pedically, adolescents that
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reportedparticipation in moresports exhibitecetter pushup, curlup,andPACERscoresThe
relationship between the number of sports lawith pushup andcurl-up scoresliverged amoss
demogaphc groups For example, sporfsarticipation was positively associatedthva greater
numbe of pushups, buthis resilt may be driven bjdon-White adolescentaho reported
participating in a greater nurabof sports For femalesthere was positive rdationship
between sports patipationandcurl-ups but this relationship was not obseshia males
Additionally, a positive relationship was observed betweleysical activity levelsindcurl-up
scores (i.e., completed more crups)regardless ofsexor race While there was a pas/e
relationship between number of spoairsd PACER testcoresfor both malesand fenales this
relationship was stronger themales tharthefemales.Taken togethemlthoughsport
participation psitively impacts physical fithesssimilar to the catiovascular health measures,

demographidactors must be caidered when examing theg relationships

With respect tdhe mental healtloutcomes36.4% of students in therpsent studyeported
moderate or sere anxiety symptoms,36.0% reported moderator seere depressive symptoms,
and28.1% reported high orery high psychologial stess symptoms. Female participants
reportechigher anxiety, depressivesychological sess and phgical stresscoregshanmales
Onesuprising finding was that greatphyscal activitylevels were associated withicreased
arxiety in females ad deprasive symptoms in female athletBseviouditeraturereported
negative relationshipsebween sporparticipationand/or plysical activity and depressive
symptomgDonaldson & Ronan, 2006; Jewett et al.120McMahon et al., 2017gndanxiety
symptoms(McMahon et al., 207) anongadoks@nt femalesHowever, Fatnes ¢ al. (2D11)

reported these relationships werdy presenin males.Theinconsgstendes observed between
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these studies and the current firghmay be due toultural differencesin the populations
examinedthe previousstudies usedamples from New Zéand (Donaldson & Ronan, 2006)
Camada(Jewett et al., 2014andEurope(Flgtnes et al., 2011; McMahon et al., 201id)

contast, present sample includes a large proporti@iolescents from loswncome, minority
backgrounds living in rural areds.is posgble that the level of participatn physcal activity

and barriers for achi#ing additional physical activity pacipation outside of school (e.g., access
to gyms, recrational sports, and othécilities) are not sufficient to reduce theatied mentha
health symptoms experienced @nfalesm this populationfFurther researcaddressinghis
relationshipto detemine i the present results are specific to the poputetir are also exhibited

in other American adolescepopulationge.g., wban, otheincome categories)

Sport partigpationalsoinfluencal thementalhealth measuresuch thagreatemparticipatonin
sports was associated with decreased depressiyeg@yisand psychologicatress symptoms
for Cauasian/White adolescentahile there wasno relationshipobservedor Non-White
adokscentsPrevious studiesdvealsofound that sport participatiomas asociated with
decreased depressive and stress symptbosaldson & Ronan, 2006; Jewettal., 2014
McMahon et al., 2017h primaily Cauwasian/White sample$he present results are in line
with a prevous staly assessing this relationship amdaemaleadolescentsvhich found a
negative elationship between sport participation and degpre symptonsin Latino and White
adolescers, but rno relationship amonglBck adolescent®uncan, Strycker, & Chameton,
2015) These racial differences mag thue tocultural differences in theationale for
participating insportor theexperience of adolescent athletBsincan et al., 2015For example,

Black malegeported thatsport participations viewed as an outtéo demamstrate their
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magulinity or as away out of unfavorale canditions(Faulk, Bennett 11, & Moore 11, 2017)
Additionally, Black familiesmay place more emphasis gport participatiothan other actities
compared to Whe families(Eitle & Eitle, 2002) Lastly, there was a fotway interaction
between sexrace, number of sports, and physicahattifor physical stess symptomsA
positiverelationship was obserdgebetweerphysical activityandphysical stress scesin Non-
White female adolescents paipating in one spornd in Caucasiawhite male norathletes
Thisresultwas not observeahiother subgoups however, the majority ofite othersubgroups
did trend in this direction. Therefore, some of this iatdéion may havebeen due to themall
number of participants in eaci thesesubgrowps. The positive relationship between physical
adivity and physical gress may bdue to thenumber & physical stressymptoms that can be
associated with high levels physical activty (i.e., fil had painthat really bothered naefi M
muscles faltighto, i M back hur®). There is a positive relatiship betweerphysicalactivity
and physicaltsess synptoms and thiselationship appears to be influenced by sex, rawk, a
level of spat participation Future research should address how sex, 1&@ue Jesel of sport

participation influence the relatiship betweerphysicalactivity and physicaltsess synptoms.

Future Research and Limitations

Although the present study the first toevaluate the relationgs between physical activity and
sport paticipation on physical and mental health in adoletsfeom low-income, ural
backgrounds hte man limitation isthe smal sample sizePrevious studies examining these
relaionships utilzed very largeohors of predominately Caucasian/Whielolescets from
Europe(Flgtnes et al., 2011; McMahon et al., 2Q0#)us, titure studiesreneeded to rdicate

and extend the presemdingsexamininglargerpopulations obdolescents frorhealth
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disparategroupsfrom the US. to addresshis limitation. Additionally, due tdhe homogenejtin
SESin the present sampénd the unequal disknition of rae acrosghe income categorigae
wereunable to compareow household incomefluencel sport participationphysical activity,
and phystal/mentalhedth measures. Future studiesy need better parcellation ahe lower
SEScategory(i.e., <$15,000$15,00030,0000, etc.as well & a larger number of indiiduals
from middle and higher incomes living in aliereas The present sampleas selectg
specifically because they representedusderstudied population (i.e., students from low
income backgronds) therefore future studign this population shouldocus on better
stratification of the lower SES @&gory. Another limitation invdves theforma and type of
physical activitymeasuementandphysical fithess testgiconducted (i.e., fiekbbased measured
intended foruse in physial education)Given the tendency of adadeents to oveestimate teir
physicd activity levels on selreport instrumentduture studies, pacularly interventiorbased
studiesshouldconsicer the use ohccelerometarto quantitatively measurghysical activityin
additionto or in plae of a seHreport physical activityneasureWith regards to the physical
fithesstesting themotivation ofthe paticipantsinfluencestheir performancelo address this
known Imitation, research assistants prd&il encouagenentduring he fitness testing to
motivate the studentfyutthis may not have been effeat for all $udents Further while the
study addresedthe influence ofevel of sport participatioron physical ad mentahealth, we
did not examineharactestics of the sprts and how they influeed these outcomes. For
example, @iture studiesould examine diferences betweeteam spodandindividual spors,
competitive and recreational spo@sdyearroundand seasal participation a physial and
mertal healthIn the context of the present study, a canmgon of teanvs. individual sportsvas

not pcssible given the liméd access to arghrticipation in individial sportsMoreower, we did
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not differentiate levelof competition on thetudentguestionnaireOther rekvant aspects of sgo
participation(e.g.,coachathlete relationshipseam cohesionetc) mayalsoinfluence mersd
healthoutcomes for athlete$hese aspects may be bestleated using smistructured
interviews comparedvith surveys or qugionnares.Lastly, this was a crossectional studyhat
was a necessalfirst step inexaminingthe relationships between physical aityivsport
participation, and physical/mental heahhan uner-studied, atrisk population of dolescens.
Future longituthal investigatios are needetb understand how theselationships may change
throughoutadolescencand to determinany causainfluence of physical activity and sport

participation on physcal/mental health

Conclusion

Given theprevalence of obesigndhigh mental health burdeexhibited by the paicipants in
thepresent studyi.e., those from lowincome, rural areaspurther researchs needed taddress
these health dispidies Giventhe barriers to mental healgarvicesin rural areagDouthit et al.,
2015) understadingthe relationships between mgal actvity, sport participéion, and mental
health burdens amorbis populaibn is vitally important Although, sport participation rch
varying influences on mental healtihere was @ositive influence o§port paticipation on
several aspects physical fitness. Thisuggestshatsport participatioomay be a mearfer
maintaning andimproving physical health among rural, lemvcome adolscentsFurthemore
team sport¢Boone & Leadbeater, 20p&ndyouth development program@NVeiss, Kipp, &
Bolter, 2012havebeen associated with betf@rysical activity ananentalhealth outcomes
(e.g., seHesteem, bdy sizesatisfadion, relatedness, et@mang adolesent populationsThes
types of pograms specificallyarge mental helth and physical health through eation in a

supportive environmerand may influence positive trajectories of health in thisufaipn
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Chapter3i Study2: Relatonshipsbeween physial ard mental halthin adolescents from low

income ruralcommunities Group and individuallevel analyses

Introduction

Adolescence represents a critical period during wproblems n physica health (e.g., lower
physical activiy levels, increasd obesity) and menthealth (e.g., increased symptoms of
depession, anxiety, stressjnerge and may lead to lotgrm health burden®as et al.2016).
National suveys suggest that only 26.1% of high salh&tudents report meaty physical
activity guidelines (i.e., 60 minutes of physical activity per day) more males35.3%)
reported neeting physical activity guidelineban fermales (17.5%)Kann et al., 2018
However, studis employing quantitative measuremefphysical activityvia accelerometers
report that far fewer adolescents actually meetdtgiidehes (i.e., 5% of 12 to 15yearolds
ard 51% of 16 to 19yearolds) (Katzmarzyk et al., 2016; National Center for Health Statistics,
2006) Furthermore, the current estimates of adolesobesiy (i.e., havig aBMI in the 95"
percentile) range from 14.8%Kann et al., 2018)o 20.6%(Hales et al., 2017)hese
perentgges have ineased steadily @r the past three decadé®deral Intergency Forum on

Child and Family Statistg; 2017) identifying the need for intervention.

Currert mental helth statistics forthis popuation arealsoconcerningAn estimaed 31.9%of
adolesents ages 138 yeas have been or are currently diagnoseith an anxiety disorder
(Merikangas et al., 2010Moreover, 13.3% of adolescents ageslThave experienced a major
depressive episode in the lasay@).S. Department of ehalth and Hman Services, Sulestce

Abuse and Mental Health Services Admimnétion, & Center fo Behavioral Healtlstatistics and
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Quiality, 2018) with 31.5%reporting feeling sad or hopeless abhevery day for 2 or more
weeks in a rowKann et al., 2018)Both clinical prevalene of anxiety and deprgen as well as
reporeddepressive syptoms are higher in females than mdlkeann et al., 2018; Merikangas
et al., 2010; U.S. Departmeonit Health and HumaBerviceset al., 2018)Moreover, the
estimded pevdence of these disorders hasreased incidence by as much as 37% 2006 to
2014 n this popuhtion (Mojtabai et al., 2016)Although sudies have not estimated the
prevalene of subclinical levels of stress anxigy, it is likely that subtinical prevalence
mirrors that of clinical diagnoses. Together, these statistiggest that interveions dumg
adolescence are necessary togattrisks for health problems acrossth physical and mental

health domains.

Indeed, physidaand mentahealth are interelated acrss developmenparticularly during
adolescenc@iddle & Asare, 2011; Biddle et al., 2019; Lubans et al. 62(Hor examplea
longitudinal cohort study of Norwegian adetens ages 1319 foundthat lowerphysdcal ectivity
levels were associated wigineater level®f depresgin and anxiety in male adolesce(ftatnes
et al., 2011)More recently, @sults fromanother large European cohort found that lower
physical activity levels were asso@dtwith greater hels of cepression and anxietysavell as
worse overall well-being for both male an@male adolescents ages 1@ (McMahon et al.,
2017) Although these studies provide supdor the interreldon between physical and mental
healt outcones inaddescents, these European cdlanay not be representative of all
adolesents €.g, countries wih different health policiesn populations withimited access to

medical care,and those fromower socioeconmic status (SES)).

45



Studies ave camsisently reported that environmenufal vs. urban), SES, and to a lesserrxte
race/géhnidty are modeating factors of physical health outcomes in adolescents. Specifically,
adolescentsrdém rural areaglchnson & Johnso, 2015)and those from families with lower SES
(Hanson & Chen, 2007%gport lower phgical activitylevels andare more likely to be
overweight or obeseompared with those from urban areas orili@aswith higher SES,
regectively Environmental barriegsswch as lack of access to transportatiwhich may be
commonin rural areagrenegatively associated with physical activity levatsoag adolescents
(Kahn et al., 2008Common barrierso partigpating inphysical advity reportedoy rural
adolescentmcludelack of opportunities outside of the school environmamtphysical
distance/transportatidcdwards et al., 2014; Moore et al., 20IR¢cent nationalata sugges
that the prevalence of obesity was higher among Bdalck and Hispanic adolesnts thatWhite
adolescets (Kann et &, 2018). However, the influence ofice as a moderator ofysical

activity is unclear, as results differ inetenstudies(National Physical Activity Plan Wance,
2018) For example, the 2016dtionalSurvey of Childre n Bealthrepat found that a greater
percentage dBlack adolescents participatad60 minutes of pysical activityevery day than
White adolescent&Child and Adolescent Health Measurent Initiative& Data Resource
Center for Child and Adolescent Health, 2Qivhile the Youth Risk Behaoral Surveillance
System found thanhore White adolescaatsreportedbeing phygally active for at least 60

minutes on 5 or more days thBlack or Hispaic adolescets (Kann et al., 2018)

Evidence regarding the impact of SES amceon mental healthstatus has been mixedne

literature review suggest that low SES was associated wafteater selreported mental health

problems amongdolexents(Reiss, 2013)however datdrom a nationasurvey found no
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relationship betweeSESand matal health diagnosed/lerikangaset al., 2010)These
divergent fndings may be tated to the way in which mental h#aproblemswere
operationalizedife., self-report vs. clinical diagnoses). Furthermaiéite chidrenand
adolesents ages-47 from families with low SES were moligdly to be diagnosed with
depreswn or anxiety hanBlack children and adolescentsrin families with low SES(Costello
et al., 2001)More re@nt studiehrave shown that/hite andBlack adolescents report depressive
symptoms asimilar rates however SB and/or its interaction with racesvenot evaluated
(Kann et al., 2018Despite these inconsistencies in therure regardig race, greater mental
healthstigmahas beemeported irBlackcommurities compared with white communiti€Sary,
2005) resultingin lower utilization of mental health care servi¢Bg Luca et al., 2016)
Additionally studes investigatirg the impact of environmeirte., rural vs. urban) on mental
health, suggst thathere are greater bagrs for receiving mental healtbrsices in urd
environments (g., cultural perception, ability to travel to/from services, gyaiif care etc)
(Douthit et al., 2015; Priestet al.,2016) Collectively, these studies suggest that minority
adolescents, particulgrBlack adolescentdrom ruralareas and low SES backgroundsatrthe
gredest risk for cumuliave physical and mental health burden and that these problems may
underlie hehedth disparitiegeported inadulss (i.e., lead to metabalidisease,ardiovasclar
disease, and mental h#matisorders). Moreover, despttee relatimship between physat and
mental health outcomes, no syutks examined this relatnship in rual, low-income minority
communities.

Current Study
The overarchmg purpose fothis study was to quantify physicand mental health disparities

among studes attending rural ifle | schools (i.e., schools that receive supplemental federal
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funding due to lgh concentréions of lowincome students). We hypothesized thég

populdion wauld exhibit a high prevalencd physical and mental healtlgblemscompared to
national stadads We also hypothesized that better physical health outcomes would lee relat
to fewer nental health symptoms, which would be moderatesgdxy Speciftally, we
hypothesize that females widureport lower physical actity and moremental health symptns
than males and that sex differences in the relationship between physicaé@atihealh would
be evident. Lastly, using a dadavenandytic appro@h, we aimd to identifyclustersof
students based on profiles diysical andnental health. We Ipotheszed four clusters of
adolescents: those with good mental and physicdthhéaose wih good mental but poor
physical health, those witioor mentabut good jysical health, and thosativ poor mental and
physical lealth. Theselusterscould be sedto identify studentghatmay benefit from targeted

interventions to mitigat risks for ghysical and/or mental health problems.

Methods

Participants

Tenth and eleenthgrade students werearuited fromfour Title | high schools irrural
Alabama. Tité | sclools receive supplemental federal funding due to high concentration of
students (i.e. at least 40% of students) from lamcome familieghat receie free or educed
meals. A total o253 adolescents, ages-1ts 18-years partipated in the progra. Participant

demographics are presented in Table
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Table 4.
Paticipant demographics

Demaographic Variables Number of Participants (%), N=253
Sex
Male 114 (45.1%)
Female 130 (54.9%)
Age
15 151 (59.7%)
16 80 (31.6%)
17 15 (5.9%)
18 1 (0.4%)
Not Reported 6 (2.4%)
Ethnicity

Cauasian/White

African American/Black

Hispanic/Latino

Asian/Pacifc Islander

Native Ameican

Mixed Race

Not Reported
Household Income

< $30,M0

$30,000%$49,999

$50,000%$99,99

$100,000+

Not Reported
Paental Educatn

Did Not Hnish HS

HS Diploma/GED

Some College

105 (41.5%)
114 (45.1%)
4 (1.6%)

2 (0.8%)

1 (0.4%)

11 (4.3%)
16 (6.3%)

109 (43.1%)
40 (15.8%)
53 (20.9%)
20 (7.9%)
31 (12.3%)

39 (15.4%)
74 (29.2%)
44 (174%)

Trade, Techical, or Vocabnal Training 11 (4.3%)
Assocate degree 26 (10.3%)
Bachel ordéds Degr ee 26(10.3%)
Ma st eegrées D 10 (40%)
Professioal Degree 4 (1.6%)
Doctoral Degree 0 (0.0%)
Multiple Degrees Seléed 4 (1.6%)
Not Reported 15 (5.9%)
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Measures

Parent Demographt Survey.The paient demographic survey consistgdour questionso
determine theethnicity/race of th paent, their household income, their level of education, and
their relatioship to the chid.

Student Demographc Survey. The student demographicrsay was a 9tem questionnaire

used todeterming h e p a r dge,sex, gihaidytrages family strature (single vs. tweo

parent household), number of siblings, extracurricypartgarticipaton, andthe typicalnumber
of hours per week worke®aricipants were dagorized as athletéfsthey patticipated in at last
one sport anchon-athletesf they did not report participating in a spoithe total number of
sportswas detaninedfrom thedifferent sports thearticipant reportedd 10th itemregarding
barriers to physical activity &a addedor thesecondyear and therefore was only collected from
a subset of participantBaticipants were askettd choosdrom timerelated, plae-related, or
personrelated bariers toparticipating in plgsical ativity (i.e.,| didn& havetime, | didnd have
anywhere to gto be activeor | didni have anyone to be active wjith

PROMIS Pediatric Item Bank v1.07 Physical Activity i Short Form 8a. This questionaire

is an 8itemmeasure of the fregng of modeateto-vigorous physical activity (MVPAper

week The conceptddramework andtem development were a part of the National Institute of
He al t h ® RepoRedd Outme Measurement Information Sygetia, Yount, ¢ al.,

2010; Forrest et al., 2012; Tucker et 20]14a, 2014bdnd the measwe is appropriate for use in
the general populatiofTucker et al., 201482014b) Scores from each questioveresummed to
form a compode score ranging from &lid n 6 t iseat adl)rtoc40 (participated in MVPA 6 or 7

days per week).
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PROMIS Pediatric Item Bank v2.07 Anxiety i Short Form 8a. This questionnaire is an 8
item measure oanxiety symptoms (e.g., focusing on worryingrvousess and fear) and is
recommended fouse in the general populati@inwin et al., 2010)Paticipantswere asked to
rate the frequency of their syngons from1 (Never) to 5 (Almosilways) over he previous
week.Scores from eachuestionweresummed to caldate a composi score ranging from 8 to
40, with higher scores representing higher Iewaélanxietysymptoms.

PROMIS Pediatric Item Bank v2.07 Depressive Symptomsi Short Form 8a. This
guesionnaire is an 8tem measure of depressive sytorps, focusingpn common deprssive
symptoms among children and adolescéNtgtional Insitute of Mental Health)i.e., negative
mood, negate selfviews, disinteest and negtive social cognition) and is appropriate for use
in the genergbopuation (Irwin et al., 201Q)Participantsvereasked to ratéhe frequencyf

their symptans from 1 (Never) to 5 (AlImost Always) over the previous wé&alares fromeach
gueston weresummed to calculate a composite saarggingfrom 8 to 40, with highr $ores
representing higher levels of depressive sympgom

PROMIS Pediatric Item Bank v1.07 Psychological Stress ExperiencédsShort Form 8a.

This questionnaire ian 8item measure of psychological symptoms commonly agged with
stress (i.e., fealg overwhelmedor under pressurend is recommended for usetie general
population (Bevans eal., 2018 2013) Participantsvereaskedo rate the frequency of their
symptoms from 1 (Nevgto 5 (AlmostAlways) over he previous weelscores from each
guestiorweresummed to calculate a cpusite score ranging from 8 to 40, with higher scores
representinghigher levels of psyaogical stress symptoms.

Body ShapeSatisfaction Scale (BSS)A modifiedverson of the Body Shape Satisfaction Scale

(Pingitore ¢ al., 1997)was ugd to assedsody satisfaction/dissatisfactionhis 13item
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guestionnairdnas beemsel with bothmale andemale adolesents(Neumark-Sztaner et al.,

2012) Fa eah item, @rticipants rate their satisfaction with a bodyart or featurde.g, height,
stomach, muscles) from 1 (Very Dissatisfied) to 7 (Very Satisfied). Sdom each itemvere
summed to calclate a composite so® rangirg from 13 to 91, with igher scores epresenting
greater body satisfaction.

RosenbergSelfEsteem Scke (RSES).The Rosenberg Selisteem Scale short form
(Rosenberg, 1965yas used to assess global ssfeemThis 6item questionniae has been

used with adolescentvith vaying demographic backgunds(Van Den Beg € al., 20D). For
each item (e.g., isfedwithnmy® € iskhol emeb &amtaank
a | rat)their agreement with the statemémm 1 Strongly Disagreeto 4 (Strondy Agree).
Scores fom eachtemwerecombinedio cdculate a compsite score ranging frodito 24, with
higher scoes representmgreaterself-esteem

Functional Fitness and Health TestingFITNESSGRAM® physical fitngs testing consisted of
anthropometds (height, weighthody massndex [BMI]), body conpostion (% fa mass, %

lean mass), resting heart rate, blooglsgure, muscat stength and endurance (pusps, cur
ups),andaerobic capacity (Progressive Aerofiardiovascular Enduraadkun [PACER).

Body compositiorwas measiedusing a TANITA tothbody compodion analyzer (SE31S

Total Body Composition Arngzer, TANITA) and bood pressure and heart rate were measured
via an Omron® automatic blood pressurenitar (5 Series Upper Am Blood Pressre Monitor

BP742N,0mron Hed#hcare)
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Procedure

WEellness progrars were conducted at each of the Title | highogds, during wrah physical

health and mental health measures were obtained. Ptlegpoogram, parestcompleted the
informedconsent to &bw their child toparticipde in the program ande parent demgraphic
survey. Students completed the studirhographic suryeandthe PROMIS Pediatric Physical
Activity, PROMIS Pediatric Anxiety, and PROMIS Ped@bDepressiomuestionnaes prior to

the program. Durig the welness program, studenéétended sméalgroup sessions that discussed
different aspets of mental he#h (i.e., depression, anxiety, stress,-belfm, peer support, help
seeking behaviorsha completed theROMIS Rediaric Psydiological Stresguestionnaie, the
BSS and theRSES. Groups 0f4-8 students of the same sex rotated througihcait of the taks

that comprised the functional fithemsdhealth @sessment.

Statistical Analyses

Raes of anxiety, depression, and stress were computed bashePROMIS questionnaires
Ovemveight andobesity rates were calculated using the measBMI accordingo Center for
Disease Contratandards (i.e., overweight is'895" percenile and obe e i ®perentite)
Body fat percentageas categorized inteery lean, healthy fithess zo(idFZ), needs
improvemen{NI), and needs improvemeihealth risk(NI i HR) according to
FITNESSGRAM® standard®hysical fithess scores (pusps, curtups PACER) were
categorized intéiFZ, NI, andNI i HR (when applicale) according to FITNESSGRAM®
standatls. Selfreport physical activityanxiety anddepressiorscores were standardized and
categoizedinto nomal, mild, moderate, and severe @ctng to ROMIS normgCella, Riley,

etal., 2010; Rothrock et al., 201®sychologial stress scores were standardized and
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categorzed into low,average, high or very high accardito PROMS normgCella, Riley, et

al., 2010; Rothrock et al., 2010)

MATL AB versionR2018a (MathWorks Inc., Natick, MA, USA) wasagstoconductPearson
correlations to examinevariate caorelations amongst the physical (body fat percentage, BMI,
physica activity), mental health (stressedression, anxietypody image, andelf-esteen
dependent measures. The three physical hewtsures wergelected as they provide an overa

represetation of physical health. The level of significance was spt<ta05.

In addition to these standaadalyses, a multivariate dadaivencluster aalysis (using the
clustergram functiom MATLAB version R208a[MathWorks Inc., Natick, MA, BA]) was

used to identify groups of students based 8wvdriables represemty mental health (stress,
depressionanxiety), physical health characteigs (physical activity level, body fat percentage,
BMI, systolic bloodpressure, diastolic blood pressurestingheart rate, number of sports), and
physical fithess measures (pugps, cudups, PACER). The clustanalysis normalized each
variable anccomputedhe Euclidian distance between individuals basethe normated score

for all 13 variablesIndividualsand clusters were linked based on the shortest average distance
between individualsThe cluster anabis alsagroupsvariables based on tlsemilarity between

the profile of data across individuals

Missing Data

As participants completed aneturned tle consenformsand some of the questionnaires prior to

the wellness progranti.e.,demographic survefPROMIS Pediatric Physic@lctivity, PROMIS
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Pedatric Anxiety, and PROMIS Pediatric Depressarestionnairs), data are missing at
random forthe following reasons: the student completed and returned the questiqranekest
prior to the day of the progmg but did not attend theggram; the studerttended the program,
but did not return or comete the queginnaire packet; the student atied the pygram, but
chose not to complete a test or questionn#ieestu@nt did not receive the PROMIS
Psychdogical Stress questionnaidue to experimenteniscommunicationd.astly, as the BSS
and RSESvere added tthe protocol after some schodlad alreadyarticipated, only a subset

of students completed these questaires.

Results
Barriers to Physical Activity
As previouslystated only a subset dhe participantgn=124) comgeted the itenasking about
barriersto physical ativity. The most commoreported barer was not having the time to be
physicallyactive A total of62.1%participans reporéd tha on the days theyere not
physically actie, not haing timekept them from being physically activEhe rates of person
and pacerelated barriers eremuch lowerwith 29.0%reporting not hawmg anyondo be &tive

with and 24.2% reporting not havingyavhere to go to be active.

Mental and Phydcal Health Characteristics

Lessthan half the participants were in the normal range for anxiety (43.&jgskive (45%),
and stress (43.9%) syiigpn levels.Specifically, 36.4% reported moderate or severe atyxi
symptoms, 36.0% reported moderate mese depressive symptoms, and128 reported high or
very high psychological stress sympto(Bge Tabl&). Additionally, of the 223 participants

with body conposition data444% were either overweight (1986) or obese 26.3%).
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Almost half of the partigpants were categorized as having healthy body compos#i&4 for
body fat percentage add.4% for BMI) according to FITNESSGRAM® standardsbout half
(49.4%) met FITNESSGRAM® standards for pugpsand cul ups(49.8%). Participarts also
performed porly on the PACER test, with onBO participants 7.9%) meeting criteria for
healthy standals, while themajority 63.26) fell into the needs impwvement health risk
category(See Tabl®). Althoughmany stidents did not perform wiedn the physicalifness
tests,64.8% of students fell into the normal range of physical activity based orROMPS
guestimnaire. The distributicswith category ctipointsfor the PROMISphysical activity and

mental health Iscoresaredepicted in Figre 12.
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Figure 12. Distribution of T-scores for each of the four PROMIS measures. For each figure, the

x-axis re@resents PROM standardized-Bcore and the-gxis epresets the number of
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participants. The vertical dashedds depict the cygoints foreach category (mmal, mild,

moderatesevere [physical activity, anxiety, depression] or low, average, highhigir

[psyclological stresg]

Table 5.
PROMISCategrization

Questionnaire Mild Moderate Severe
PROMIS Physicakctivity 164 (64.8%) 32 (12.6%) 19 (7.5%) 15 (5.9%)
PROMIS Anxiety 110 (43.5%) 32 (12.6%) 70 (27.7%) 22 (8.7%)
PROMIS Depresen 110 (43.30) 34 (13.4%) 58 (22.9%) 33 (13.0%)
Average High Very High
PROMIS Psychological Stres 17 (67%) 94 (37.2%) 60 (23.7%) 11 (4.3%)
Table 6.
FITNESSGRAME Categorization
Test Underweight Normal Overweight Obese
Obesity (by BMI) 120 (474%) 40 (15.8%) 59 (23.3%)
Very Lean HFZ NI NI T HR
FITNESSGRAMi Body Fat 121 (47.8% 51(20.2%) 44 (17.4%)
HFZ NI NI T HR
FITNESSGRAMIi PACER 20 (7.9%) 39 (15.4%) 160 (63.2%)
HFZ NI

FITNESSGRAMi PushUp
FITNESSGRAMi Curl-Up

125 (49.4%)
126 (49.8%)

98(38.7%)
98 (387%)

*NI T HR = Needs ImprovemeiitHealth Risk; NI =Needs Improvement; HFZ = Healthy

Fitness Zone

Relationships Between Mental and Physical Health

After controlling for sex,hie bivariate correlatits revealedignificant positive correlations
betweerbodyfat percentage and anxiety € .20, p < .01), depression ¢ = .15, p = .03), stressH(
=.19 p<.01), and BMI ¢ = .92, p < .001). Additionally, body fat percentage was negatively
correlated wih body satishction(r =-.33, p <.01). Body satisfationwas regatively correlated

with BMI (r =-.37, p<.01), anxiety(r =-.29, p =.01), depressiolfr =-.34, p <.01) and
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positively correlated with selisteen(r = .42, p <.001). Selfesteem waslso negative}

correlated with BMI(r = -.28, p<.01), arxiety (r =-.44, p <.001), depressioffr = -.62, p <

.001) and psychological stregs=-.49, p <.001) Interestingly, neither body fat percentage ¢

.09, p=.19) nor BMI { =-.03 p =.72) were significatly correlated with selfeport physich

actvity levels.A correlation matrix containing relatiships between all the axined variables

is depcted in Figure 3.
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Data Driven Classification of Variable Clusters.Figure 14 deprts the cluster result$he
first-level se@rationof variablesin the cluster analysétop of Figure14) split the physical
fitness(i.e., curtup, pushup, PACER)andphysical activitymeasuresi.€., number of sports,
selfreport physical etivity) from theblood pressure, resting heart rdiegy compositia (i.e.,
percent body fat, BM|)Jandmental healthmeasuregi.e., anxiety, depression, stresshis first
level clustering suggests that body composition and resting heart rate arelosete réated to
mental health than physical fitregsupporting lhe use of body composition measuresxplore

relationships between physical and mental health.

Data Driven Classification of Participant Clusters. Thecluster analysis revealed four it
cluskersof participantsas well aghreeseparge branches edcrepresenting-5 individuals that
were distinct from the other clusters (Figlreeft sidg. The first branch separatedefemale
whose data profile was distinct from other in that eskhibitedvery high body fat percentage,
BMI, anxiety, depressionandhigh curl-up scorgtop). The seond branch separatédo
individuals, one male and oriemale with very high blood pressurand slightly above average
body compositiorfbottom).Thethird brarch separated one male with very high baaty f

percentageBMI, systolic blood pressurand cul-up scores.

With respect to the largelustess of individuals (i.e., those with more than 5 participants),
Clusterl (blue) included31 malesand2 females Theprofile for theparticipantdn this cluster
includedthose with a high number of ap® healthy body compositiombove averagphysical

fitness scores, and mostly normal or mild levels of anxiety, depression, and stremslyiAout
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of 33 exhibted moderate mental health symptoms). @u2 (purple included106 participants
(49 males, 57 females) who had healthy body compositiandtypically met standards fdahe
pushups (78/106 [73.6%)] HFZ) and ctups (71/106 [67.0%] HFZ), buibt the PACER test
(3/106 [2.8%] HFZ) These participatsalso reportd generally normal or mild leveld$ anxiety,
depressie, orstress symptoms (i.e84 out of 106 exhibited moderate or severe symptoms).
Overall, the majority of the individuals in Chess 1 and2 exhibitedfew physicalandmental

healh problems

Clustes 3 and 4 identified participaregperiencing greater physical and/or mental health
problemsand included a large number of female studeDlsster 3 (ed) included11 males and
42 females withmixed bodycomposition(21 out of 53 with normal BMI) andperformanceon
thephysical fitnessasks 81 out of 53in thehealthy fithess zoneAdditionally, all but one
individual reported moderate or sevariety, deressiveand/orstress sspnptoms. Qlister 4
(green included40 participants 8 males 32 femaleywith unhealthy body compositicand
poor physical fithess performance (neadprovement or needs improvement heaitk).
Conpared to Clusters 1 and 2ydety, depressioand stres levels were elevated, witB7 of the

40 participard reporting moderate or severe anxiety, depresanad/or stress symptoms
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Figure 14. Clustergram of the population across tRBevariables ofinterest. The yaxis represents each of th@variables ofinterest
and their clustering based on simitesponse profiles across participantse J+axis represents each pieipantand their clustering

based on similar profiles across @lvariableg(i.e., shortest Euclidian distance acroswvaiiables). Thered-greencolor coding
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represents the normadid scores for each variable, where red reprebagiisscoredor aparticular variableblack represents average

scores, and green rgsents lowscores
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Discussion
Prevalence of Physical and Mntal Health Issues
The combination of standard statistiaallysesanda datadriven multivariate analysis alved
for unique insights at the group and individual levels, respectively. At the ¢goel, trese data
indicate thatural, low-income aolescentexhibited grater obesity and internalizing mental
hedth issueshan previous stat@€hild and Adolesent Health Measurement Initiative & Data
Resource Ceder for Childand Adolescent Health, 201&hd natbnatlevel datanoted(Child
and Adolescent Health Measurement htitie & Datn Resource Center for Child and
Adolescentealth, 2A7; Merikanga et al., 2010)Specifically,the obedy rateof 26.5%in this
samplewas 8.3% greater thahe most recently reported obesity rate of adolescents in the state
of Alabama (18.20) (Child and Adolescent Health Measurement Initiat& Data Reaurce
Centerfor Child and Adolescent Health, 201af)d 11.7% hidner than the national average
(14.8%)(Kann et al., 2018)These data are alarming in that Alabanaswanked 2 out of51
(including all 50 states and the DistraitColumbia)for adolescent obesi{fChild and
Adolescent Health Measurement Initiative & Data ReseGenter forChild and Adolescent
Health, 2017gandyet, a greater percentage of papants in this stdy were considered
overweight or obese coraped tothe most recent repoifhe mentahealth stéstics were also
higher than previous national esttes; 36.4%e&ported moderate or severe anxigtynptoms,
36.0% reported moderate or seveepressive syptoms, and 28.1% reported high or very high
psychological stress symptoms. A previoasional esmate for adolescent anxiety was 4.5%
lower (31.9%)Merikangas eal., 2010) and that for depressiwas6% lower (30%) (Center for
Disease Ontrol, 2017) thn the current sample. Alarmingly, less tihatf the participants were

in the normatange for axiety (43.5%), depressive (43.5%), and stress (48s$#aptom leels.
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With respect to the mental h#aprevalence, the present results regtiicand extendrpvious
research suggesting that lemcome,rural populationsnay beat elevatedisk for mentalhealth
issuegDouthit et &, 2015; Priester et al., 2016; Reiss, 201dth a large percentage of
participans exhibitig moderate or severe symptoms of depression, angietyressMoreover,
consistent with nationdevel data females in this populen exhibited asignificantly greater
risk for both menta{Center for Dsease Control, 201 Kann et al., 2018; Merikangas et al.,

2010)andphysical(Kann et al., 2018)ealth issues than males.

Relationships Between Mental and Physical Health

At the variable legl, the cluser analysisound that thdbody composittn measurefody fat
percentage, BMI) and restingé#rt rataveremoreclosely related to mental heattbmpared to
the physical activityor physicéfitness measure3his is somewhat in contrast witindings
from Flgtnes et al. (2011) #i greater physal activity was related to lower anxiety/depressiv
symptoms iradolesceniales but that there was no relationship between BMI and
anxety/depresive symptomg$or males or female§ hese discreparesmay be dué¢o the
population studie@Norwegian adiescents vsiural, low-income, American adolescepts
particularly given the high prevalence of obesity among the present safhgldivariate
correlations revealedositiverelationships betweednody compositionand all mental health
variablesandnegaive correlaions between body satisfaction and atwend depresge
symptomsUnexpectedly, there as a psitive relationship between yical actvity and
depressive symptomslhe cause of this relainship is uknown and shald be explored in future
researchAlthough the present analis controlled fosex,relationshig between body

compositian, body satisfactiorand mentahealth outomesmay ke different for males and
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femalesindeed, greviousstudy foundthat the relationshipsetween body imagand mental
healthoutcomes wersex dependeninales that rated themselves as thin/very thid gemales
that rated themselves very fédchubby orthin/very thin had a higher risk of symptoms of
anxiety or depresion(Flgtres et al.2011) However, that studgtid not find a relationsp
between BM and mental health outcom@dgtnes et al., 2011future studieare neded to
detemine if therelationship between mentaié physical healtis mediated by body
composition o body satisfactionTo our knowledge, thiwas the first study to address
relationshps betweephysical health and mental health among-ioeome, ural adolescets.
Therebre, additional studies areated to replicate and extetitk presensstudyin similar

populations.

At the individual levelthe cluster analysis idengfd groups ofparticiparns with similar physical
and mental health profileShis analysigevealedour main clusters. The firstMo clusters
identified students with average to gqadysical and mental health. A third clusigentified
individuals with poor mentaldalth but &erage to good physical health, while the fourth wus
identified individuak with poor physical healtind poor to average mental health. While these
clustes were not entirely in line with the hyetsized clusters (i.e., good physical anehtal
healh, poor physical and mental health, good physicalow mentahealth, poophysical and
good mental hdthn), the cluster analysiid reveal groups ahdividuals with greater mental and
physical halth burdens. Thesadividuals may benefirom targéed interventions to reduce
mental or physical healtburdenslt is impotant to note thakhe clusteandysis normalizegach
individualts data, such thahosewho exhibit @ unhealthyprofile are unhealthyampared to the

rest of thesampek. Given that this population is alreadhigh-risk populationthose identied
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by the clustr analysis can be congdedin greatest need for interventioata aquired fromin

similar populationsnay yield similar clusters and identify those at highesk.

Limitations and Future Research

This study specificallyargetechigh schooktudents from rural, Titleschools as an important
and underrepresented group the reseaittliterature. As such, this sample lacked diversity with
respect to racena socioecnomic status; nearly all studsnwere African AmericaBlack
(45.1%) or CaucasidhVhite (41.3%6), andnearlyhalf (43.1%) reported household incomes less
than $80,000. Thepresent categories for income were based on thoseagsedious stug
(Duncan, Duncan, Strier, & Chauneton, 2002and the median income for tetate of
Alabama As such, the very lowest incomategory didhot sufficientlydifferentiate those in the
very low-income categorye.g, <$30,000. Future studies in this po@iion may need additiah
income gtatificationfor those with low incoméeg., <$15,000, $15,0009,999, $30,000
49,999).Additional future researcaddressing physical and mental health busdg@ouldfocus
oncomparingurban and rural adolescents with simi#S and racidbackgroundsThis
comparison would hpltodetermine \ich of the three demographic factore.(ienvirorment,
race, or SES) is the most influentigbr examp, if minimal differences are found between
urban and rural adolescentisis may suggest thasice and/or SES are the more influential
factors.Additionally, it was not possible to condumiultiievel modelng to asses schoaclevel
differencesas onlyfour schoolsof varying sizewere includedn the presenttsdy. Future studies
are necessary teplicate and extend these findings in a larger poipulatf adolacents from
rural, Title | schools to eable multilevelanalyses. Lastlythis was acrosssectional stug whose

aim was tadeterminehealthdisparities in rural, lowincome schools and demstrate the utility
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of datadriven methods to identifgroups of ndividuals that may benefit from targdthealth
interventions. Thereforethis studywas not able to prade insights regarding changes in
physical ad mental health outcomes in this popigia or the efficacy of targeted interventions
with this populatio. With that said, targeted interventgsuch as schodlased physical égity
andbr mental health pgrams and longitudinal tracking a@esentiato reduce mental health

and physical halth burdens, particularly in female adolescentsismpbpulatia.

Policy Implications

As the prevalere of both physidaand mental he#tl problemscontinues to increasamong
adolescents from this polation (Center for Disease Control, 2017; Hang Chen, D07;
Johnson & Johnson, 2015; Kann ket 2018) local eduction and health policies are eded to
detect, treat, angrevent physical and meaitheath problems. The efficacyf achoolbased
mental ad physical health interventions have bdemonstrate previously(Annesi, Trinity,
Mareno,& Walsh, 2015; Feiss et al., 2019; Melnyk et al., 2048} may serve as a convenient
methal of targeting this unique population, especialljhdre are barriers to access to
specialized health pgramg(e.g., transportation, litedfacilities, cost, &.). Moreover,
programs delivexd at the school may altielp reduce barriers to physicatigity participation
asthe prograra couldenabletime during the scha dayto be physically activerhiswould
address the main barrigr physical activityreported by th studentsn the present study.
Culturally-sensitive practiceandincorporating goup sessions of sannace participants may be
particularly important for minority, lovincome, and/or ral populationgGriner & Smith, 2006;

Plang, Smith, Moore, & Walker2019).

67



Statelevel policies requiring schools to provide mental healthoadion, such as those
implemented by New York/irginia, and Floridamay improve mental hehloutcomes

including reducing mental health stigma known to limit kedeking behawors (Mellor, 2014;
Mukolo & Heflinger, 2011)Broad dissenination ofsimilar programs, particularly in the rural
South mayreduce mental health burdens that continue into adultfivodrams that target
mental and pysical heah burdengy including both physical activity and psychotherapy
componerg have beershown to icrease physical activitgnd reduce mental health sytoms
(Thomas, Thirlaway, Bowes, & Meyer3020) Education and health policies should continue to

integrate physical activitgnd mentalhealth eduation in school curricula.

Conclusion
The current stdy identified physical and mental health disparities in a group of rural, low
income adolescs. Wealsoinvestigated relationships between mental and physical health and
the fadors that hfluence thge relationships. While these relationships have brglored in
previousstudies in populations of adolescerntey have not been investigatedhisparticular
at-risk population. Overall, physical and mental health dispantie® indeedevident inthis
rural, lowrincome adolescent population. Thesaltieburdens were prevalent in female
adolescentsThe correlations between body compositibody saéisfaction, selfesteemand
mental health measursaggesthat mental healtprogramsmay benefit fom the discussion of
these related topic§aken togther, the present findings indicate that efforts must be made
towards reducing both mentaldaphysi@l health burdenamongrural, lowrincome adolescents
as a key atisk populaion. In paticular, £hod-based programhatintegrate physical and

mentalhealth educatiomay be important to reduce these health burdens
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Chapter 4 GeneraDiscussion
Overall studies suggest thatlolescerts from ruralareas and low SESatkgrounds ee at he
greatest risk foboth physical(Hansm & Chen, 2@7; Jomson& Johnson, 2015and mental
health(Douthit et al., 2015; Reis&013)burders. These problems may underlieethealth
disparitiesexhibited in adulss (i.e., metabolic disease;ardiovascular diseasend mental health
disarders[Hallal et al., 2006; Tammelin et al., 2QD3Moreover, despitéhe relaionship
between phyisal and mental health outcomes, no studies have examined #tisnship in
adolescerst from rurd, low-incomecomnunities. Thereforethe overarching purpose of éise
studieswasto investigataelationships amongdolescetsdmentd and physical heditoutcomes

ard the factors that may influence these relationships

Study1 examinedheinfluences odemograpics, sport paticipation,andphysial activity on
mental health and physidakalth and fithess outcomdshe resllts ofthis study demonstred
that similar to other populations, rurldw-income femaleparticipate n fewer spats, report
less physiclactivity, andexperience grear internalizingmental health symptomsgd., anxiety,
depressive, and stress sytomps) tha their male countparts.Additionally, as expected, sport
participdion and/or physial activity wererelatedto increaed physical fitness/phyigal health,
although these relationshipgere influenced by sex and/or racgurprisingly,greatemphysical
activity levels wereassociated with increag@nxiety in females and depressive symysan
femak athletesGiven that bhe present sampleéncludes a large propaoh of adolescents from
low-income, minority backgrounds living in ruraieas. It is possiklthat the level of
participationin physical activity and barriers for ackieg addtional physcal activity

participaton outside of sbool (e.g., access to ggrecreational sports, and other facilities) are
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not sufficient to reducthe elevated merithealth symptoms gerienced by females in this
population. Another somewhat suriging findingwas that spi participdion was only
as®ciated with decreasedmlessive and psychological stress symptoms foc&aan/White
adolescentsThese racial difrences may be due tultural differences in thetionale for
participating insportor the exgrience of dolescent dlletes(Duncan et al., 2015for example,
Black mdes report thatsport participationis outlet to demastrate their masculinity @way out
of unfavoralbe canditionsby Black malegFaulk et al., 2017)Additionally, Black familiesmay
place more emphasbnsport participatiorthan other adtities compared to Wke families
(Eitle & Eitle, 2002) Althoughsport participation fdvarying influences on mental healtthere
was apositive influence of spoparticipation orseveral asprs ofphysical fithessThis
suggest thatsport participationomay be aneans fomaintaining andmproving physcal hedth
among rural, lowincome adolescentsurthemore team sport¢Boone & Leadbeater, 2006)
andyouth development prograni@/eiss efal., 2013 have been associatedtiwbeter physical
activity andmentalhealthoutcomege.g., seHesteem, body size satisfaction, relatedness, etc.)
among adolescent populatiofifiesetypes of pograms pecifically aim to improvemental
health and pysical heéth through educatimand activitiesn a supportie environmentard may

influencepositive trgectories é health in this populatian

Study 2 examinedprofiles of physicaland mental health in adedcents fronlow-SES
communitieausng a cluste analyss to determinanentaland physicahealt burders ard
possiblerelaionships betweaethesehealth outcomesThecombination of standard statistical
analysesinda datadrivenmultivariate analysis awed for ungue insights at the group and

individual levés, respectigly. At the group levelhese data indate thatrural, low-income
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adolescents exhited greater obesity and internalizimgental health issuebdnthat reporéd in
prevous statg€Child and AdolescdrHealth Measurement Initiative & Data Resource Center for
Child and Adblescent Health2017)andnationatlevel dataChild and Adblescent Health
Measurement Iniative & Data Resourcedhter for ChildandAdolescent Health, 2017;
Merikangas et al., 2010As expectedeven afer controling for sex, the bivariatecorrdations
revealedpositiverelationships betwednody compposition (i.e., body fat percentage arisiMI)

and all mental healthaviables Negatve correlations between bpdatisfaction antody
composition, anénxietyanddepressivesymptons were also obserd Interesingly, physical
activity was not coelated vith body fat percentager BMI but waspositively correlated with
depressive syptoms. While this finding was not expectedt, is in line with the findings from
Study 1 regading the pogive relationship betwee physical ativity and depressiveymptomsnm
female athletesAt the individual level, the cluster analysis idenéfl groups of participarns with
similar physical andnental health profiles. This analysis revedtma main clusters. Thér st
two clusers identifiel students with averago-goodphysical and mental health. A third ster
identified individuals with poor med health but gerageto-good physical hetd, while the
fourth cluster identified individualwith poor physicaheath and pootto-average mental health
While these clustes were not entirely in line with the pythesized clusters (i.e., good physical
ard mental heah, poor physical and mentaédth, good physical and poor mental health, poor
physical and good nm¢al health), tle cluger analysiglid reveal group ofindividuals with
greater mental and physidaalth burdens. These individuals mapdg from targeed
interventions to reduamental or physical health burdei®@verall, physial and mental health
burdenswereindeedevident in this rural, lonwincome adolesent population partcularly among

femde adolescentd hecorrelations betweelmody composition body satisdction, seHedeem,
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and mental health measumagygesthat menal health programmay benefit fromthediscussion
of these related tops Thefindingsfrom Study 2indicate that effds must be made towards
reducing both meal and physicahealth burdenamongrural, low-income adolescentss a key
at-risk populatia. In particular,the imgementatiorof schod-based programbatintegate

physcal and mental health educatiorayreduce these health burdens

Taken togethethes dudieshave adedto existing literature examininghe prevalence of
mental and physal hedth among adoleseis andtherelationips among these domains
However,to our knowledge, this was the first diuto address relationships between physica
heath and mentahealth among lovincome, rual adolescents. Therk, additional studgare
needed to replicatend extendhe presenstudyin similar populéionsto ggin a better
understanding of these atibonships anthow they are ifluenced by ex, race, and posbly
income Due tohomogeneity in SESn the present sampénd the nequal distribution of rae
across the inome categoriesve were unable taddress tle uniqueinfluence of household
incomeon sport participation, physical actiyitand physicathental hellh measureslo address
this limitation, ture studis need agreakr parcellation othe lover SEScateayory (i.e.,
<$15,000, $15,0030,000, etc.)as well asa larger number of individigfrom middle and
higher incomes living imural areasAdditional future researcaddressing physical and mental
health burdesshout focus oncomparingurban and rural adolescents with simi&&S and
racial backgroundshis comparison would helto determine which of the three demographic
factors (i.e, environment, race, or SES) is the most influentak examp, if minimal
differences are found between urban and rural adolestteatsiay suggest that race and/or SES

are the more influential faars. An additional limitation was the usé# a sef-report phygal
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activity measurénstead ofjuantitatively assessedydical activty (e.g., viaacceerometey,
particularly gven the tendency of adaeents to oveestimate heir physical activitylevels
Future studies, pacularly intervertion-based studieshouldconsicer the use of an
accelerometein addition to or in plae of a selreport physical activityneasureUnforturatdy,
we were not ble to compétethelongitudinal analyses as plannieecause¢here were todew
returnng 11" grade students (i.esomeschoolsdid not offerthe progamto returnng 11" grade
students schooldimitedthe secondair to 10" grade studets, or there wadimited participation
from 11" grade studestat schod that offeredhe fair toreturning students Therdore, this
study was not able to preideinsights regeding changes in physical and mental health outcomes
With that said, targeted interventiosisch as schoddased physical activity and/orental health
programs ad longitudiral tracking are essential to redugeental helth and physical health
burdens particularly in female adolesceritsthis populationincreaseduy-in or cooperation
from schools, students, families, and the community may be necessary totcusdainald,

high-quality intenentions in tis populaton.

Lastly, we believe thathesestudieshaveaccumulateevidence to suppt health ad education
policies to targethehealthburders in the present populatioStatelevel policies requiring
schools to povide mental healh education, suchs thosémplemented by New Yorkirginia,
and Floridamay improve mental health outcomegluding reducing mental hehlstigma
knownto limit help-seeking behawrs (Mellor, 2014; Mukolo & Heflinger, 2011)Broad
dissemination of similar programsanpicularlyin therural Southmay reduce meat health
burdens that continue into adultitb&tatewide collection of similatatain Alabama

particularly anxiety andepressive symptoms, physical activity, Blehd body fat percentage
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would provide a comprehsive pictureof the overall health foadolescents idlabama
Moreover, these dacanprovideevidence for thedoptionof new policiesor adaptatiorof
existing policiedor mental and physical health education and practgasicularly in areas
sewring those indw-income rural areas of the d&a The efficacy of schoebased mental and
physial health interventions haveéndemonstrate@reviously(Annesiet al., 2015; Feiss et
al., 2019; Melnyk et al., 2013nd may serve as a convart method of targeting this ique
population,especially if there & barriers to access to specialized healtiynarms(e.g.,
transportation, limited facilitiexost, et.). Culturally-sensitivepracticesandincorporating
group sessions of saraceparticipants may be particulariynportant for nnority, low-income,
ard/or rural population§Griner & Smith, 2006; Planey et al., 2019%hese practices malso
helpto redice stigma surrounding mental heattbues which may contribute to théncreased
prevalence of meat health issues among lewcome, rural, or minority populatiorfBeluca,
2019)andis shown tobe a major barrier for helpeeking among adolescefBowers, Manion,
Papadopoulos, & Gawwau, 2013DelLuca, 2019)Programs that target mentaldaphysical
health burdenby including both physical aeity andpsychotherapy coponentshawe been
shown to increase physical activapd reduce mental health sytops (Thomaset al., 2020)
Education andhealth polciesshouldintegratephysical activity and msal health education in

school curricula

Overall,this project has served asvary impartant initial steppingstone forfutureresearch with
this populationparticularlyfor the developmeraf culturally gopropriateinterventiors. This
project was thdirst connectiormadebetweerthe Schoolof Kinesiology andmany ofthe high

schods and their administrator3his projectrequired thaDr. Pangelinan anbreached out to
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the admiistratorsof 16 public andprivate high schools a 1-hour radus of AuburnUniversity
on several occasins to seup meetigs to describe andtph the pogram This process began 6
months before thstat of the program and required followps with schoolsThe firstyear, we
receivedresponses from of thel6 schodd andwere able tsd up meeting with eat of these
four schoolsDuring these meetgs, we descitbed he overall program and explained hitw
could be custom@dto fit the needs of their studenthese customizaons ircludedbringing in
speakers whbad similar backgraindsand demograpbs tostudents athe schoolnd specifi
topics that were relevant tourrentissuedaced bythe studentat each schooFor example,
during one meeting, the cowgler mentioredthather students were dealimgth the reent
suicide ofa student frona nearby school For this school, onghe smallgroupmental heah

sessiongliscussedlepression, suicide awareness, and pdeocacy

Leading up to the fairsyeeky communicéion viaemail phone, and kperson visits wes also
necessaryo ensure correédistributionand collectiorof program informéon, consent forms,
andparticipationpacketsMoreover, it became very apparent that pecation and involvement
from multipleadministratorsncluding theprincipal and shool counselor was necessary for the
program to beuccessfulFor examplethe sclools where we worked with only the counselor or
the principal had the least bury from the studentsvith less tha 15% of stulents returning
consent forms ahese schals. However, the schools wheaeleast two members of the
administrative &ff (i.e, principal, vice principal, counselanursewere involed, uy-in from
students wamuch betterwith at least @% of the stdents returning consent formstla¢se
sclools. Therefore, ® continuethese tpes of programs in the futunee would recommend

minimally working with the principal and theeadcounselor at each school.
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The availability of resoues also dfered between schoolsdeally, the physical fithess @at
collection would take place e gymnasium and the small group sessionddvalte place in
separate classroontsor most of thdairs, these resources (i.he gymnasium and2
classrooms) ereavailable foruse during the prograrhlowever, ofteniimes, the classrooms
were faraway fom each other aror the gymnasiumcausing sme logisticalissuedor moving
studentdetween the twoomponents of the faiAdditionally, one schoalequestedhat the
physical fitness component of the program be ptated in the cafeteria rather than the
gymnasium. This createdmultiple schedulingssues including limited time for set up aral
requesthat the program be run in a shortendithan planneds he cafeteriavas used foboth
breakfastandlunch As faras the resources in thlassrooms for the small group sessions,
access to projector and/owhiteboard/chalkbard wasrequested. Most schools met this
requirement rather easily, with a feachrological isses here and therelowever, we also
brought gportable projector angrepared speakers to lead without the assistance of a RomterP
presentabn if necessary. For replicati@and/a extension of thempgram, weecommend
requestig access tothe gymnasim and 24 classrooms (depending on the sizéhefschool)
with access to a projector and whiteboard/chalkb@@rthe most efftient delivery otthe
program. Additionallywe recommendiskingto use classrooms as cbo® the gymnasium as
possibleto increase e ease of transferring studebhetwea the physical fithess and small

groups compnents.

In addition tothe logistics &school cooperatigrihe other majologistical constraints included

recruitingspeakers who led the small grogssions antraining theresearch assistarits
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collectthe physical fithess dat@nce wemet with the schools to determine the topics fier t
small goup sessions, we contadtfacultyand gradatestuderts from the Shool of
Kinesiology, the Depannentof Human Deelopment and Family Studigbe Department of
Psychological Servicethe Qinical Mental Health Counseling program, the Counsgel
Psychologyprogram, the School Counseling progrding Clinial Rehabilitation Counseling
program andthe Courselor Educabn progamto recruitgraduate students anactilty speakers
for themertal health compnentprogram We met with thespeakersndividually and in group
settings tadiscuss the goals of the programatch them to the school based on their
demaraphics, ba&kground knowledge and experiergeand avaability, anddevelop theitalks.
The total prep time waasbout 3 monthsrom spe&er recruitmento being readya presentt the
fair. Ideally, 24 gpeakersand backps were needed for each schaebending o capacity.The
research sastants(RAs)wererecruited hrough the Pediatric Movement and Physical Activity
Lab and the Schoof &inesiology. RAs completedhreetraining sessions/here they were
taughtthe datacollectiontechniquegi.e., each statiorof the fithess assessments, practice
collecting dataandwere instructed on data entrffach research assistant was traioethe full
physical fithesassessmelitut was assignei aspecificstationwhen collecting data at the
schools Students wer@bservediuring the first two traiing sessios and assigned sospecific
task/stationfor the third session based on theinfioeis experiences and demonstraabdities.
If needed | met individually wth students to ensure they undecsteach of theasks in the
physicalfitness assessmepaticularly the ondor which they were assignettleally, 20-25

RAs were needed fafficientdata collection and data entry.
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In all, frequentandclearcommunication between the project leddeand the schob
administratorsspeakers, angesearch asstantswasessential for theucessof this projectand
would be required for theeplication and exnsion of this pject or any similaschod-based
programs. Additionally, the project leadergages, andresearch assistants must be flexible and
readyto adapt o last minutechanges irschedulingand space availahleshich were comron
occurrenced_astly, we believe that the ability of trepeakers to appear relatable to the students
was one ofhe nost importart factorsin the success of the small gpsessionsTherefore this
aspect of the program is essential§occessful rdjcation and extension of this project or

similar progams

After theprogram,areportincluding a summary of therogram actiities, ecommendationsofr
improving differem aspects of physicéitness, a summary of the students physical and mental
healthcharacteristics;ontact information for mental health resagcandh summary of
nutritional intake infomationwas sent téhe administrators at each schddie adminigrators
were told that they were welcome to shdris information wittother admirstrators teachers, or
parentsDuring afollow-up interviewa nurse at one of the schools mentioned that thigtrep
would bevery useful in discussgioverallstudenthedth issueswith the superintendent
however, it isunclear if the information wgsassed on to the superintemd. No other
administator made mention of using orstributing these report$headmnistratorswere also
provided with individualized report®r any student that completed a consent farhey were
told that these report®uld be shared with the student and/or the stiddgarents)/guardian(s)
Themaingoal of these reportsvas toallow the sclwol counselofs) to identify students that may

beatrisk for mental health issueégain, no administrators, students, or pa&nutardians made

78



mention of using or distouting these reports contacted myself or Dr. Pangelinamout the
reports. | believe theseypes ofreports could be useful sministrators, teachers, students, and
parens/guardians However, discussions witheadministratorsegardingthe contents of the
reports and how they might be fidemay be necessary tocrea® their impat on the school

and/or students.
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Appendix A: Infor med Consent Form

SCHOOL OF

KINESIOLOGY AUBURN UNIVERSITY

COLLEGE OF EDUCATION

(NOTE: DO NOT SIGN THIS DOCUMENT UNLESS AN IRB APPROVAL STAMP
WITH CURRENT DATES HAS BEEN APPLIED TO THIS DOCUMENT.)

PARENT PERMISSION/MINOR ASSENT (AGES 13+)
for a Research Study entitled
“A wellness fair to assess mental and physical health in high school students”

You are invited to participate in a research study to determine the impact of a Health and
Wellness Fair on high school students. The study is being conducted by Robyn Feiss (Graduate
Student), Dr. Melissa Pangelinan (Assistant Professor), and Dr. Jamie Roper in the School of
Kinesiology, Dr. Onikia Brown in Nutrition, Dietetics, and Hospitality Management, and Dr.
Chippewa Thomas in Special Education, Rehabilitation, and Counseling at Auburn University.
You were selected as a possible participant because:

e Your child is a 10® or 11™ grade student at a high school which has chosen to host a
Health and Wellness Fair.

What will be involved if you participate? A Pre-Program Assessment Packet has been sent
home with your child. It includes demographics questions for both you and your child to
complete, as well as questions related to mental health symptoms and physical activity habits.
This survey should be completed before the Health and Wellness Fair at your child’s school and
can be returned to the school before the fair or brought to school with your child on the day of
the Health and Wellness Fair. The packet will take approximately 30-45 minutes to complete.

The Health and Wellness Fair is a 3-hour program which consists of “Healthy Mind” and
“Healthy Body” programs. During the “Healthy Mind” program. participants will attend small
group sessions on several health topics including: improving physical health through sport and
recreation, identifying mental health signs and symptoms, peer-advocacy to improve wellness,
healthy eating, and stress management. During the “Healthy Body” program, participants will
complete physical fitness testing, a nutritional assessment, and will be asked about lower limb
and head injuries over in the past year.

During the “Healthy Mind” portion of the program, participants will complete a series of
questionnaires designed to assess mental health knowledge and symptoms, as well as attitudes

Participant’s Initials Page 1of 4

The Auburn University Institutional
Review Board has approved this
Document for use from
09/17/2019 to_ 03/20/2020

Protocol # __18-109 MR 1803
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and stigmas towards peers with mental health problems. Completion of the questionnaires and
participation in the small group sessions will take approximately 1 hour and 15 minutes. During
the “Healthy Body” portion of the program, aerobic endurance, muscular endurance, muscular
strength, body composition, flexibility, gait, and nutrition will be assessed. During the “Healthy
Body” session, a photograph will be taken of your child’s foot/ankle to measure foot/ankle
movement. The photograph will only cover the foot/ankle, without the possibility of including
potential personal identifiers (i.e., tattoos, birthmarks, etc.). The total time for the “Healthy
Body” part of the program is 1 hour and 15 minutes. Breaks will be given between assessments
to reduce fatigue and maintain motivation and all procedures are completely non-invasive.

Approximately 1-year following the Health and Wellness Fair you will be contacted to have your
child complete the same series of questionnaires designed to assess mental health knowledge
and symptoms, attitudes and stigmas towards peers with mental health problems, and physical
activity, nutrition habits, and lower limb/head injury history. If your child’s high school chooses
to host a second Health and Wellness Fair, they will complete the surveys during the program.

Are there any risks or discomforts? Due to the sensitive nature of some of the session topics
in the “Healthy Mind” program, participants may experience emotional distress. To reduce the
likelihood of emotional distress and any negative impact it may have, participants will be
allowed to choose the topics they attend sessions regarding, certified clinicians and/or school
counselors will be present at any session on sensitive topics, and participants will be taught
healthy coping methods to deal with emotional distress throughout the Health and Wellness Fair.
If participating in this study upsets your child or if your child would like to talk, your child’s
school counselor is available during school hours and the study staff is happy to talk with your
child during today's event. If you are troubled, please talk to one of the counselors available
today.

Participants may experience physical fatigue (muscle fatigue and soreness) from the physical
activities in the “Healthy Body” program. To alleviate this fatigue, participants are encouraged
(and will be reminded) to take breaks at any time or stop participating all together. It is important
to note that the physical activities included in this program and during all testing sessions are
similar to that of a physical education class, sport/recreational, or exercises session.

In addition, there is a risk of a breach of confidentiality. However, all efforts will be taken to
maintain confidentiality. All information collected in this study is strictly confidential, and your
name or that of your child will not be identified at any time. The data collected will be grouped
with data from other subjects for presentations at scientific conferences and publication in
scientific journals. Data will be stored in a locked file cabinet in a locked room and/or on a
password-protected computer. Only the investigator will have access to the data. Your or your
child’s information may be shared with representatives of Auburn University and government
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authorities if required by law.

Are there any benefits to yourself or others? Participants will be provided with information
intended to improve physical health and reduce the impact of and provide safe and healthy coping
mechanisms for dealing with mental health problems such as stress.

Will you receive compensation for participating? If your child returns this signed consent
form and the Pre-Program Assessment Packet they will receive a free t-shirt with the program’s
logo.

Are there any costs to participating? In the unlikely event that you sustain an injury from
participation in this study, the investigators will summon emergency help, however medical
expenses will not be paid for by the study.

If you change your mind about participating, you and your child can withdraw at any time
during the study. If you or your child choose to withdraw, all data can be withdrawn as long as
it is identifiable. Your decision about whether or not to participate or to stop participating will
not jeopardize your future relations with Auburn University or the School of Kinesiology.

Your privacy will be protected. All information collected in this study is strictly confidential,
and your name or that of your child will not be identified at any time. The data collected will be
grouped with data from other subjects for presentations at scientific conferences and publication
in scientific journals. Data will be stored in a locked file cabinet in a locked room and/or on a
password-protected computer. Only the investigator will have access to the data. Your or your
child’s information may be shared with representatives of Auburn University and government
authorities if required by law.

If you have questions about this study, please contact Robyn Feiss at 1sf0012@auburn.edu or
Dr. Melissa Pangelinan at melissa.pangelinan@auburn.edu or by phone at 334-844-8055. A
copy of this document will be given to you to keep.

The Auburn University Institutional
Review Board has approved this
Document for use from
09/17/2019 to_ 03/20/2020

Protocol # __18-109 MR 1803

Participant’s Initials Page 3 of 4
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If you have questions about your rights as a research participant, you may contact the
Auburn University Office of Human Subjects Research or the Institutional Review Board by
phone (334)-844-5966 or e-mail at hsubjec@auburn.edu or IRBChair@auburn.edu.

HAVING READ THE INFORMATION PROVIDED, YOU MUST DECIDE WHETHER
OR NOT YOU WISH TO PARTICIPATE IN THIS RESEARCH STUDY. YOUR
SIGNATURE INDICATES YOUR WILLINGNESS TO PARTICIPATE.

Child's Name Child’s Signature Date
Parent's Name Parent’s Signature Date
Investigator Obtaining Consent Investigator’s Signature Date

The Auburn University Institutional
Review Board has approved this
Document for use from

09/17/2019 to__03/20/2020
Protocol # __18-109 MR 1803

Participant’s Initials Page 4 of 4
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Appendix B: Recruitment Emailsto Administrators
Initial Email:
Good morning/afternoon/evening

The faculty in the School ofidesidogy, Special Education, Rehabilitation, and Counseling, and
Auburn University Athletics areleveloping programming for a Wellness Fair to provide

education and conduct a needs assessment regarding physical and mental health in high school
studentsThe gal of the program is to not only increase student outcomes bubdistpt

schools identifystudent health priority areas

The Wellness Fair will be run over the course of 3 hours, 1.5 hours will be spent having the
students participate in Fielday Fithess Assessments and 1.5 hours will be spent rotating
through break ut rooms discussing tHellowing topics

-Healthy eatig

-Developing good sleep pattern

-Managing student stres

-Balancing academics and extrarricular activity (including spos)

-Injury prevention and management (mostly specific to sports

-Maintainng healthy weigh

We are contacting you to determine your interest in participating in this program. Please
complete this qualtrics survey so that we may follggwvith you regating your specific
interest

High School Wellness Program Interest Survey

Your interest and commitment are vital to the success of this program and we look forward to
setting up a meting with you. Please do not hesitate to contact me with any questions

Thanks so much and War @ea.
Follow-Up Email:
Dear ,

| would liketo follow up with you regarding thidigh School Wellness Faihat we would like
to run at High School.

After speaking with other local high school administrators/saeiaikers, we believe it wdd be

best tofocus on 10th grads. Wewould like toruntheWellness Fair (1 day, ~3.5 hours)
in October, as October is battealth Literacy Month and NationBullying Prevention Month.
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https://auburn.qualtrics.com/jfe/form/SV_7aJQU1EkTtvqEUR

Now thatschool is out of session, weere hoping that you wouldave availability to meet ih
us to discuss thigrogram further and to determine how to best structure the program for
High School.

Here is a link ta doodle poll that will help us schedule a time for us to canteneet with you:
{HYPERLINK pfhttps://doodle.com/poll/ryqv43uvk568xyi6

Best,
Melissa Pangelinan

Dr. Melissa Pangelinan, Ph.D.

Assistant Professor
School of Kinesiology Auburn University
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Appendix C: Program Brochure

Robyn Feiss, M.S.

9 Wellness Fair Coordinator
\\ . Doctoral Candidate
rsf0012@auburn.edu
414-737-1392

9¢



Schedule

Wellness Fairs are scheduled for 3-3.5 hours. To maximize
student participation, students will be split into two groups
as follows:

Group B Schedule:

8:15-8:30: General Assembly

8:45-10:00: Healthy Mind - Mental Health Program
10:15-11:30: Healthy Body - Physical Health Program

10C



Aerobic Endurance Test
Shuttle Run: 15m

Sit-Up / \ Flexibility
Test Test
A
\ 4
- Aerobic endurace
- Muscular endurance Push-Up Nutrition
Test Assessment
- Muscular strength
- Body composition e
i =
- Flexibility I
» Jump Height/Distance | Body
- Nutrition assessment Gait/Posture | Composition |
| [
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Students will rotate through
two small group sessions on
topics of interest. Speakers
will talk about their personal
experiences related to the
topic. The speakers will lead a
discussion and activities with
students on that topic.

10z

The food you eat affects
your physical and mental abilities. Learn
how to make good food choices that
keep you going all day!

Friends are one of
the most important aspects of a
student's life. Learn how to build stronger
and more compassionate friendships.

Your body and mind need
good quality sleep. Learn how to
improve your sleep so that you can
perform your best all day.

Balancing school, extra-
curriculars, and personal responsibilities
is really stressful! Learn how to reduce
your stress and develop balance for a
healthy, happy, life.




Group 1

lassroom 1 Classroom 2
Additional Topics: GBS S
. Healthy > Healthy
« Stress reduction Bal Bkafionahi
through mindfulness diees BigHonGHIES
« Race and place in
academics and athletics Group 2
* Rplistietheslin Classroom 2 Classroom 1
. Athletic injury He.althy. > Healthy
prevention and Relationships Balance

management

+ Other — based on your
students needs!
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Program Customization

 # of students
 # of classrooms available
* Topics of interest for Healthy Mind sessions

* Buy in from
coaches/teachers/counselors/coaches

» Potential alumni partners

Lz

AUBURN
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Appendix D: Parent PacketInstructions

School of Kinesiology - Aubum UniVersity

)

MOVEMENT. HEALTH. PERFORMANCE.

Your child’s high school has chosen to host a high school wellness fair! Enclosed are the

following:

A release waiver which allows your child to participate in the day’s activities including
physical fitness testing and group discussions about physical and mental health and
nutrition. Both you and your child should sign this form.

A consent form which allows us to use the information we are collecting from you and
your child in a research study. Both you and your child should sign this form and you
should also initial at the bottom of each page.

A photo release which allows photographs to be taken of your child during the wellness
fair activities.

A demographic survey to be completed by you.

All of these forms should be completed and returned to the school before or on the day of the

wellness fair.

Your child has also been given a packet of questionnaires that should be completed and returned

to the school before or on the day of the wellness fair.

If you have any questions or concerns please contact me at 1sf0012@auburn.edu

Thank you,
Robyn Feiss, M.S.

Pediatric Movement and Physical Activity Lab

School of Kinesiology - Auburn University
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Appendix E: Parent Demographics

Study ID:

School of Kinesiology - Aubum University

CW

MOVEMENT. HEALTH. PERFORMANCE.

1. Ethnicity/Race
Caucasian/White African American/African/Black/Caribbean
Hispanic/Latino Asian/Pacific Islander Native American

Other (please specify)

2. What is your annual household income?
Less than $15.000 $15,000-$29,999 $30.000-$49.999
$50,000-$74,999 $75.000-$99.999 $100,000 or more

(98]

What is your highest education level?

_ Did not finish high school __ High school diploma/GED
__ Trade/technical/vocational training __ Some college

_ Associate degree _ Bachelor’s degree

_ Master’s degree _ Professional degree (M.D., I.D)
_ Doctorate degree (Ph.D.)

___ Other(please specity):

4. What is your relationship to the student?
Mother Father Other Family Member (Aunt/Uncle/Grandparent)
Guardian Other(please specify):
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Appendix F: Student Packet Instructions

Name

School of Kinesiology - Aubﬁrn UniverSity

CW,

MOVEMENT. HEALTH. PERFORMANCE.

Your high school has chosen to host a high school wellness fair! Before the wellness fair, we
want to learn some information about you. To help us do this please answer the questions in this

packet as best and as honestly as you can.

In this packet there is also a photo release. Signing this allows us to take photographs of you

during the wellness fair activities.

Please return this packet and the packet of signed sheets before or on the day of your high

school’s wellness fair.



Appendix G: Student Demographc Survey

Study ID:

1. Age:

2. Gender:
Male Female

3. Ethnicity/Race
Caucasian/White African American/African/Black/Caribbean
Hispanic/Latino Asian/Pacific Islander Native American
Other (please specify)

4. Do you currently live in a single-parent or two-parent household?

N

Single-parent Two-parent

How many brothers and sisters do you have?

None 1-2 3-4 5 or more

What extracurricular activities do you participate in (select all that apply)?
None Sport Theatre/Art Music
Other (please specify)

If you selected sport, what sport(s) do you participate in?

How many hours/week do you spend participating in extracurricular activities?
0 1-3 3-5 5-7 7-10

Do you have a job? If yes. how many hours/week do you typically work?
No Yes, 1-5 Yes, 5-10 Yes, 10-15

Yes, 15-20 ¥es, 21+

10¢
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Appendix H: PROMIS Pediatric Anxiety Symptoms

PROMIS Pediatric Item Bank v2.0 — Anxiety — Short Form 8a

Pediatric Anxiety — Short Form 8a

Please respond to each question or statement by marking one box per row.

2220R2r

713R1r

2270R1r

5044R1r

34590R1r

2230R1r

231R1r

31500R2r

In the past 7 days...

I felt like something awful might happen..

T felt DEerVOUS. ..o

Tfeltscared .......o.ooovooeoe e

Tfelbworried . v i

I worried when I was athome ..................

Ioot:scared reallyieasy s o o

I worried about what could happen to me..

I worried when I went to bed at night ........

Almost Almost
Never Never Sometimes Often Always
m O O O O
1 2 3 4 5
O O O O O
1 2 3 4 5
O O O [s] O
1 2 3 4 5
O = = O [
1 2 3 4 5
O O O O O
1 2 3 4 5
O O O O o
1 2 3 4 5
O O O O O
1 2 3 4 5
O O O O O
1 2 3 4 5



Appendix I: PROMIS Pediatric Depresson Symptoms

PROMIS Pediatric Item Bank v2.0 — Depressive Symptoms — Short Form 8a

Pediatric Depressive Symptoms — Short Form 8a

Please respond to each question or statement by marking one box per row.

488R1r

461R1r

5041R1r

5035R1r

T11R1r

228R1r

T12R1r

3952aR2r

In the past 7 days...

I could not stop feeling sad ...

Tfeltalone s

I felt everything in my life went wrong......

I felt like I couldn't do anything right.........

Ifelt lonely ...c.cocooooveeeeeenne.

Ifeltsad.......ccocoovieeiiieeen.

I felt unhappy ........ccoevvenee.

It was hard for me to have fun

Almost Almost
Never Never Sometimes Often Always
| O O O O
1 2 3 4 5
O O O O O
1 2 3 4 5
O O O O O
1 2 3 4 5
O O O O O
1 2 3 4 5
O O O O O
1 2 3 4 5
O O O O O
1 2 3 4 5
O O O O O
1 2 3 4 5
O O O O O
1 2 3 4 5
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Appendix J: PROMIS Pediatric Physical Activity

PROMIS Pediatric Item Bank v1.0 — Physical Activity — Short Form 8a
Physical Activity — Short Form 8a

Please respond to each question or statement by marking one box per row.

In the past 7 days...
No days 1 day 2-3 days 4-5 days 6-7 days
orcoon; | HHOW many days did you exercise or O O O O O
play so hard that your body got tired? ...... 1 2 3 4 5
orc sy | HOW many days did you exercise really O O O O O
hard for 10 minutes or more? ................... 1 2 3 4 5
orc ooy | HOW many days did you exercise so O O O O O
much that you breathed hard?.................. 1 2 3 4 5
orc s | THOW ANy days were you so physically O O O O O
active that you sweated?.......................... 1 2 3 4 5
orc oo | HOW many days did you exercise or O O O O O
play so hard that your muscles burned? ... 1 2 3 4 5
orcworme | HOW many days did you exercise or O O O O O
play so hard that you felt tired? ............... 1 2 3 4 5
orc e | HHOW ANy day§ were you physically O O = E] O
active for 10 minutes or more?................. 1 2 3 4 5
orc o | HOW many days did you run for 10 O O O O O
NGBS ORMOred e 1 2 3 4 5
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Appendix K: PROMIS Pediatric Physical Stress Symptoms

PROMIS Pediatric Item Bank v1.0 — Physical Stress Experiences —Short Form 8a

Physical Stress Experiences — Short Form 8a

Please respond to each question or statement by marking one box per row.

EoS_S_032R1

EoS_S_033R1

EoS_S_039R1

EOS_S_046R1

EoS_S_017R1

EoS_S_024R1

EoS_S_042R1

E0S_S_044R1

In the past 7 days...

My heart beat faster than usual, even

when I was not exercising or playing
Dard ..o

I had trouble breathing, even when I
was not exercising or playing hard...........

Mybodyishook ...

I had pain that really bothered me ............

My mselesteltti cht: BRnese s

My mouth wasidry e

Thadaheadache .................ccocoooiiiiii.

My:backhutf et e

Never Rarely Sometimes Often Always
O O O O O
1 2 3 4 5
O O O O O
1 2 3 4 5
O O O O O
1 2 3 4 5
O O O O O
1 2 3 4 5
i O O O O
1 2 3 4 5
m{ O O O O
1 2 3 4 5
i O O O O
1 2 3 4 5
i O O O O
1 2 3 4 5
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Appendix L: PROMIS Pediatric PsychologicalStress Symptoms

PROMIS Pediatric Item Bank v1.0 — Psychological Stress Experiences — Short Form 8a

Psychological Stress Experiences — Short Form 8a

Please respond to each question or statement by marking one box per row.

In the past 7 days...

__________________________________ Never Rarely Sometimes Often Always
ros et ifeltistressed o e - - - O O
1 2 3 4 )
eoseosrt | ] felt that my problems kept piling up ...... I? EI EI l? El
eospoermt | ] felt overwhelmed.............oooooiiinne. I? EI EI l? El
eoseirt | ] felt unable to manage things in my life... I? E] E] I? El
eosposrt | Everything botheredme............................ I? E] E] I? El
eospossrt | T felt under pressure..............ococooooveveennn. I? E] E] El El
eoseiost | ] had trouble concentrating....................... I? E] E] El El
eoseiwri | ] felt T had too much goingon .................. I? E] E] El El
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Appendix M: Body Satisfaction Scale (BSS
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