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Abstract. The Built Environment and Active Transport to School (BEATS) Study examines active transport to school (ATS) in adolescents in
Dunedin, New Zedand, using the ecologicadl mode for active transport which accounts for individua, socid, environmenta, and policy influences. This
article describes the BEATS Study design, the establishment of research and community collaborations, planning and preparation for data collection,
study implementation and dissemination activities and selected preliminary findings. The BEATS Study is founded on a multidisciplinary approach and
multi-sector collaborations between secondary schools, the city council, the local communities, and academia. The study uses a mixed-method
approach incorporating both quantitative (survey) and qualitative (focus groupsiinterviews) approaches with students, parents, teachers and school
principals. All 12 secondary schools in Dunedin, New Zedland, are participating in the study. As of September 2014, 1,272 adolescents from nine schools
(age: 15.3+1.4 years; 46.6% boys) completed the student survey. Three additional schools will be surveyed in 2015. On average, 33.0% of Dunedin
adolescents use ATS. ATS rates vary greatly by school (range: 8.6% to 46.5%) and most students like the way how they travel to school (88.3%). With
100% school recruitment rate, this study provides a unique sample of students and parents across one city with a heterogeneous physical environment.
The findings will enable community health promoters, policy makers and city planners to address ATS barriers, encourage active transport and create
supportive built environments to promote ATS.
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Resumen. El estudio de entornos construidos y transporte activo a la escuela examina e transporte activo a la escuela (TAE) en adolescentes en
Dunedin, Nueva Zelanda, utilizando € modelo ecoldgico para representar las influencias individuales, socides, ambientales y de politicas que tienen
relacion con € transporte activo. En este articulo se describe € disefio del Estudio BEATS, € establecimiento de la investigacion y las colaboraciones
con la comunidad, la planificacion y la preparacion para la recopilacion de datos, la implementacion del estudio y las actividades de difusion, y una
seleccion de las conclusiones preliminares. El Estudio BEATS se basa en un enfoque multidisciplinar y en colaboraciones multisectoriales entre los
colegios de Secundaria, € consgo de gobierno la ciudad, las comunidades locaes y @ ambito académico. El estudio utiliza métodos mixtos incorporando
tanto técnicas cuantitativas (encuesta) como cudlitetivas (grupos focaes / entrevistas) con los estudiantes, padres, maestros y directores de los centros
escolares. Los 12 colegios de Educacion Secundaria en Dunedin, Nueva Zelanda, estan participando en e estudio. En septiembre de 2014, 1.272
adolescentes de nueve centros (edad: 15,3 + 1,4 afos, 46,6% varones) completaron la encuesta estudiantil. Tres escuelas adiciondes serdn encuestadas
en 2015. En promedio, € 33,0% de los adolescentes en Dunedin usan TAE. Las tasas de TAE varian en gran medida en funcién del colegio (rango: 8,6%
a46,5%) y ala mayoria de los estudiantes les gusta la forma en que se desplazan a centro escolar (88,3%). Con & 100% de tasa de reclutamiento de
colegios, este estudio ofrece una muestra Unica de los estudiantes y padres de una ciudad con un entorno fisico heterogéneo. Los resultados permitiran
a los promotores de sdud comunitarios, politicos y disefiadores urbanos hacer frente a las barreras relativas a TAE, fomentar d transporte activo y crear

entornos construidos facilitadores para promover e TAE.

Palabras clave: transporte activo, adolescentes, entorno construido, actividad fisica.

Introduction

Physicd inactivity and sedentary lifestylesamong adolescentsare
globd public hedth problems. Active trangport to school (ATS), such
aswalking, cyding or riding ascooter, isaconvenient way tomaintain
orincreasephysicd activity levels(Faulkner, Buliung, Hora, & Fusco,
2009; Mendoza et d., 2011) and, in the long term, will contribute to
improving healthand wellbeing of adolescents. However, despitegrest
variaionsintheprevaenceof AT Sbetween countries(Guthold, Cowan,
Autenrieth, Kann, & Riley, 2010), internationa datasuggest aconsstent
declinein ATS among adolescents over thelast decade (Chillén et d.,
2012, McDondd, 2007; Minigtry of Trangport, 2011). Previousresearch
showed that ATS in adolescents is influenced by anumber of factors
including individua demographic factors (age (Pabayo, Gauwvin, &
Barnett, 2011), gender (Babey, Hagtert, Huang, & Brown, 2009; Larsen
etd., 2009)), family factors(socio-economic status(Babey et d., 2009;
McDondd, 2008), number vehicles at home (McDondd, 2008)), so-
cial factors (encouragement from peersand parents; peersusingATS),
environmental factors(distanceto school (Babey etd., 2009; Larsenet
d., 2009; McDondd, 2008), built environment characteristics(Larsen
etd., 2009; Panter, Jones, Van Suijs, & Griffin, 2010; Timperioetd.,
2006); topography (Timperio et d., 2006)), safety concern (parental
safety concerns(Carver, 2010)) and policy factors (availability of bike
racksat school; school uniform policy).
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Mogt previous studies have been conducted on adolescents in
urban aress of the United States (Babey et d., 2009; Kearr et d., 2006),
Canada (Larsen et d., 2009), Audtrdia (Timperio et d., 2006) and
Western Europe (Bringolf-Ider et d., 2008; Panter et d., 2010), which
havedifferent urbanlayoutsand socid normscomparedtoNew Zedand.
In particular, New Zedland has one of the highest rates of private
vehicle ownership per capitain the world (The World Bank, 2014).
Understanding factors that influence adolescents' trangport to school
choicesinaloca context will enablescientificcommunity, policy mekers,
city planners, and hedth promoters to address ATS barriers, create
supportive environmentsfor encouraging ATS and reducethereliance
on motorised trangport in this age group.

The Otago School Students Lifestyle Surveys (2009, 2011)
examined physica activity and dietary habitsin 2,798 New Zedland
adolescents(Howe, Mandic, Parnell, & Skidmore, 2013; Mandic, Garcia
Bengoeches, Stevens, LeondelaBarra & Skidmore, 2012). Theresults
showedthat walkingwasthemost commonformof ATS, that commuting
distancewasoneof thestrongest multivariatecorrdatesof ATS(Mandic
et d., 2014) and that transport to school habits are influenced by
objective measures of the built environment (Moore, Middlemiss,
Hodge, Skidmore, & Mandic, 2013). Inamultivariateandysis, shorter
distance to schoal, younger age, fewer vehicles and fewer screens per
household, meeting screen time guidelines, attractive surroundings,
parenta perceptions of ATS safety and sudents' perceptions of ATS
as an opportunity to chat with friends were positively associated with
active trangport to school. Perceived time condraints and attending
girlsonly school had a negative association with active trangport to
school (Mandic et a., 2014). These results from the Otago School
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StudentsLifestyle Survey aswell asestablished collaborativenetworks
between academia, locd city council and schoolsinformed thedesign of
the Built Environment and Active Transport to School: The BEATS
Study in 2013.

The BEATS Sudy

Conceptual framework and purpose. The BEATS Sudy is
based on the most contemporary ecological mode for activetransport
(Sdllisetd., 2006) which accountsfor individua , socid, environmentd,
and policy influences. The purpose of the BEATS Study isthree-fold:
1) to understand the reasons behind adolescents' and thelr parents
choiceof trangport modeto school using theecological gpproach; 2) to
examinetheinteraction betweenthetrangport choices, built environment,
physca activity levels, and weight gtatus in adolescents, and 3) to
identify policiesthat promote or limit ATS in adolescents. Theresults
of the BEATS Study will inform heglth promotion efforts and shape
future interventions and policies to promote ATS in adolescents.

Sudy overview. TheBEATS Sudy usesamixed-method gpproach
incorporating both quantitative (questionnaires and physical
measurements) and quditative (focusgroupsand interviews) methods
to gather data from students, parents, teechers, and school principas.
The core data include objective measures of moderate-to-vigorous
physica activity (measured using accel erometers), anthropometry, the
built environment (derived through Geographic Information System
[GIS] analytica techniques) and the use of mapsto collect data about
perceived safe or unsafe areas on adolescents' route to school. The
study consigsof six different sub-projects: 1) student survey, 2) student
focus groups, 3) parenta survey; 4) parentd focus groups, 5) teachers
focus groups and 6) school principd interviews.

The BEATS Sudy Callaborations

Multidisciplinary and multi-sectoral collaborations. The
BEATS Sudy is founded on amultidisciplinary approach and multi-
sectoral collaborations between secondary schoals, city council,
community, and academia (Figure 1). The BEATS Research Team is
multidisciplinary withexpertiserangingfromexerdsestience, behaviourd
medicine, and health promotion to geographic information science,
Satigtics, consumer behaviour and environmental sociology, andinvolves
international research collaborations Inadditiontoacademics theresearch
team hasrepresentativesfrom Dunedin Secondary Schools Partnership,
Dunedin City Council and Getting Dunedin Active Initictive. The
research team a so obtained further academic support from colleegues
at the University of Otago with expertise in conducting large
multidisciplinary research projects, focus group research and working
with adolescents. Theseindividua sformed theAdvisory Board for the
BEATS Sudy.
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Figur el. The BEATS Study set up asa mul tidiscipl inary and multi -sector collaboration

Building Links with the Community. The BEATS Research
Team has established strong links with and obtained support from the
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secondary schoals, locd authority and physicd activity sector of the
Dunedin community. As described above, the BEATS Study hasbeen
designed asacollaborative project involving the University of Otago,
the Dunedin Secondary Schools Partnership and the Dunedin City
Council. A key agpect of this collaboration wastheinvolvement of the
Dunedin Secondary Schools Partnership and the Dunedin City Council
from theinception phaseaswell astheincorporation of their inputinto
thestudy design. Thisearly involvement of stakeholdersfrommultiple
sectorsprovided comprehensiveinput into thestudy design and ensured
their buy-in and support for the implementation phase of the project.
Timelinesfor theBEAT S Study design and establishing collaborations,
planning and preparation, implementation and dissemination are
presentedin Figure 2.
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Figur e2. The BEATS Study Timeline for study desi gn and establishi ng coll aborations, planning and
preparation, implementation and dissemination activities

Providing Serviceto the Community. Another essentid aspect
inthe establishment of strong linkswith the community wasdesigning
aresearch study that will dso provideservicetothecommunity, Dunedin
secondary schools and the loca city council. In addition to research
outputs, theBEAT S Sudy hasbeen designedto providetimely, vauable
and comprehensive informetion to the participating organizations on
relevant issuesrelated to school choice, transport to school and safety
around Dunedin secondary schools. For example, as a part of the
BEATS Study, participating schools are gaining comprehensive
information about the reasonswhy adolescentsand/or thelr parentsare
choosing a particular school. This information will be essentid to
understand adolescents' needs and preferences, to anticipate future
trendsin school enrolment, to inform schools marketing campaigns
and to anticipate needs for future resource dlocation that will meet the
demands of individua schools. In addition, the BEATS Study will
provide the locd city council with comprehensive basdine data to
evauaetheeffect of mgjor cydlinginfrastructure changeson adol escent
trangport behaviour and will inform discussions on how to best meet
trangportation needs of adolescentsin the city. More specificdly, the
BEATS Study has been designed to provide comprehensive basdine
data for a future natura experiment thet will examine the impact of
changes in the built environment (South Dunedin Cycle Network;
developments2013-2015) oncydingtoschoadl hebitsand theperceptions
of cyding in Dunedin adolescents. Moreover, the results of the study
will informthedesign of aproposad school-based initiative(cycdleskills
training in Dunedin secondary schools, 2015-onwards) and a
neighbourhood-based intervention (calendar of cycling eventsand bike
library in South Dunedin; 2015-onwards) to promotecydingin Dunedin.
The New Zedand Trangport Agency is dso interested in the study
findingswith repect totheinternationa and netiond trendsin changing
driving behaviours in adolescents. Teken together, these findings will
provide important information for designing future school-,
neighbourhood- and dity-wideinterventionstoencourageactivetrangport
among adolescentsasameansof increasing physcd activity inthisage
group. The establishment of close links with the Dunedin community
and the resullting provision of the service to the community, led to the
BEATS Study being supported by the Dunedin Secondary Schools
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Partnership and identified as a priority research project in Dunedin
secondary schoalsin 2014-2015. In addition, the BEATS Study has
beenincluded asoneof thekey projectsinthestrategic plan 2014/15 of
the Getting Dunedin Active Initiative (a multi-sector partnership of
hedlth promoting organizationsin the city of Dunedin).

Planning and Preparation

Obtaining Funding. Applications for reseerch grants started at
the inception of the study (March 2013). Obtaining a smdl internal
research grant for conducting the pilot project for the BEATS Student
Survey in2013wasan essentid step beforefurther fundingwasobtained
from Dunedin City Council in 2013 (two equipment grantsfor purcha-
singaccelerometers). Thisinitia fundingand conducting apilot project
in2013wereinstrumentd inattracting larger externa ressarch funding
and university research grants later on.

Sudy Webste. The BEATS Study website (www.otago.ac.nz/
beats) was st up in late 2013 to provide information about the study
totheschool sand repl ace paper-based school manua sthat our research
team used in previous sSmilar projects. The webste has been used
extensvely to promote the BEATS Study in the community, provide
detailed information about the study for schools, study participants,
policy makersand researchers, inform stakehol dersabout progressand
offer information about events organized by the BEATS Research
Team such as the BEATS Study Symposium, which was held in
November 2014.

Preparation for Data Callection. An outline of preparation for
data collection for the BEATS Study is shown in Figure 3. The
preparation started with the devel opment of study questionnairesover
10 months for the student survey and nine months for the parental
survey. Question guides were developed for focus groups (student,
parentd, and teachers) andinterviews(school principal s) buildingupon
theaimsfor each sub-project. Thefocusgroup questionswere pecific
totheparticular group, whilst asodlowing for cross-group comparisons.
Another key task wasthe devel opment of thestudy materidsincluding
study pamphlets, study webste (described above), sudy posters and
advertisements. As a part of this process, we developed a research
study manud that included a project summary, standard operating
procedures, project timelines, processesfor working with each indivi-
dud school and relevant contact details. The research manud was
extensvely used by theresearchteemmembersduring thedatacollection
phase of the study for training new research staff and finding project-
relevant information in one documen.
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Figure 3. Overview of planning and preparation for the BEATS Sudy
Implementation

BEATSPilot Project. In August-September 2013, apilot project
was conducted in four Dunedin secondary schools and included
surveying 160 students. This project was used to pilot test the student
survey and data collection procedures. The pilot project provided

Retos, nimero 28, 2015 (2° semestre)

essentid information for findizing thestudent survey andrevising data
collection procedures for the main study in 2014-2015.

Recruiting Schools. Schools were recruited with the assistance
of the Dunedin Secondary Schools' Partnership. Theinvestigatorswere
invited to present the BEATS Study proposal to school principasin
August 2013. In October—December 2013, the investigators met
individudly with the school principas and discussed the details of
conducting the BEATS Study in each school. By February 2014 The
Study received a 100% school recruitment rate with al 12 secondary
schoolsin Dunedin agreeing to participatein the BEATS Sudy. Thisis
oneof thekey strengthsof thisstudy, andto our knowledgeisvery rare
in sudiesexamining factorsthat influence ATS.

Recruiting and Training Research Saff. Recruitment and
training of the study coordinator a an early stage of the project
development was essentia for an adequate preparation for the data
collection phase. Additiona research gtaff included three part-time
research assstants, nineresearch asssantsavailableon as-needed besi's
for data collection at schools, studentsand volunteers. The training of
thenew research staff memberswas organized by the study coordinator
andincludedtrainingin standard operating procedures, anthropometry
measurementsand initidizing and downloading accelerometer data. In
addition, our research team organized monthly research seminars for
research assigtants, students and volunteers on topics ranging from
literature review and data analysis to abstract writing and preparing
conference presentations.

Datacollection. Management of the BEATS Study datacollection
was acomplex task and required extensive communications with the
participating schoolsand study participantsaswell aswithintheBEATS
Research Team. Tofacdilitate coordination of themultipledatacollection
tasks for the BEATS Study, we created a detailed work breskdown
structure for relevant tasks to be completed in each individua school
(Figure 4) and a smilar work breskdown structure for the BEATS
Student Survey datacollection. These documentswereessentia inthe
management of the data collection processfor the BEATS Studly.

Data Coallection for the BEATS Sudent Survey. Participating
adolescents completed the BEATS Student Survey during one dass
period of 50to 60 minutes. All participating adolescentssigned consent
for taking part in the study. For adolescents under 16 years of age,
parents igned either parenta opt-out or parental opt-in consent based
on the school’s preference. The study was gpproved by the University
of Otago Ethics Committee.

During the class, adolescents completed an anonymous online
questionnaire (30 to 40 minutes), anthropometry measurementsin the
screened of f areaof thedass, andamapindicating their routeto school .
TheBEAT S Sudent questionnaireincl uded sectionson demographics,
school choice, trangport to school habits, attitudes towards walking
and cydling to school, the Neighbourhood Environment Walkability
Scale For Adolescents (Kerr et d., 2006), hedlth behaviours, mobile
phoneuseand perceptionsof drivingandlearning to drive. Adolescents
height, weight and wai st circumferenceweremessured using aportable
dadiometer and weight scae, respectively. After completion of the
online questionnaire, adolescents completed the map indicating the
usua mode of trangport to schooal, their route to school and any areas
aongtheroutethat they felt wereunsafe. Threeto Six reseerch gtaff and
ateacher werepresent inthedassroom. Researchersmonitored students
asthey werecompleting theonlinequestionnaire, whichisastrength of
thisstudy. Asaresult, avery smal number of survey reponseswere
marked as invaid. However the vast mgjority of students completed
the survey task conscientioudy, often putting alot of thought into thelr
responses.

Adolescents were a'so given an opportunity to participate in the
objective measurement of physical activity using accelerometers.
Adolescents received their accelerometer a the school within one to
three weeks after the survey and were asked to wear it for seven
consecutivedays Adolescentsreturned their accel erometer totheschool
and were offered book vouchers rewards for both wearing the
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Figur e 4. Work breakdown structure for BEATS Study planning in each parti dpating school

acod erometer for sevenday and/or returningit totheschool onascheduled
date. Further deta generated from the BEATS Student Survey will
include objective measures of the built environment derived through
Geographic Information System [GI S| andlytica techniques.
Tracking progr ess. Totrack progressof thedatacollectionfor the
BEATS Student Survey, our research teeam devoted time to preparing
monthly recruitment reportsthat werediscussed at themonthly meetings
of theBEAT Sresearchteam. In addition, our reseerchteam put anextra
effort to create regular progress reports for individua schoolsto keep

BEATS Student Survey Data Collection - Progress Report

[School Name]
03/07/2014

Table 1. Details of school visits for student survey data collection to date

Testing date 5/06/14  9/06/14  18/06/14 26/06/14 Total
Day of the week Thur Mon Wed Thu <
Number of testing periods (n) 2 2 2 1 7
Total students tested (n) 52 “ 38 26 157
Students surveyed per period (n) 26 205 19 26 =
Students consented to wear activity meters (n) 24 13 13 15 65
Research staff present (n) 4 4 T 6
Table 2. Students surveyed to date

Year3  Year10 Year11 Year12 Year13 Total
Students (n) 52 45 26 15 19 157
= Boys 26 23 13 5 15 84
= Girls 26 22 13 8 4 73

Figure 5. Exampl e of aprogress report prepared for each parti dpati ng school during theBEATS
Sudent Survey daacollection

each school informed about recruitment and datacollectionwithintheir
school (Figure5). Thesereportswerewe | received by the schoolsand
facilitated recruitment of studentswithin each school.

ManagingaM ultidisciplinary Resear ch Project. Management
and coordination of the BEATS Study included monthly meetings of
the BEAT Sresearchteam, regular progressreports, preparing anannua
report for stakeholders, sharinginformetionand resourcesusing Drophox,
and clarifying contributionsand expectations.
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Dissemination

Timdy dissemination of the study results to the community was
oneof thekey eementsemphasized during theplanning of theBEATS
Study. Fromour previousexperiencesof workingwith theloca schools
andthecity coundil, our researchteam medean extraeffort todisseminate
preiminary findingsto theloca community in atimely fashion asthe
resultsbecomeavail ablerather thanwaiting for twotofour yearsbefore
the results are published in the scientific journds. For example, data
callectionfor theBEAT S Student Survey wascompletedin nineschools
between February and September 2014. Prdiminary findings from
these data were presented to the stakeholders, academic community
and genera public a the BEATS Study Symposium in November
2014. Our research team ams to submit detailed reports with the
results of the student survey for each participating school within one
year fromcompletion of datacollection. Specificreportsfor sakeholders
such as the report on reasons for choosing a secondary school for
Dunedin Secondary Schools' Partnership and reports on perceptions
of cydeskillstrainingand bikelibrary for Dunedin City Council aredso
amed to be finalized within sx months from data collection. Further
dissemination of the research findingswill continue through scientific
publications, public lectures, and seminars.

Sdected Prdiminary Findings from the BEATS Study

Toillustratesomeof thefindingsfromthe BEATS Student Survey,
we present here preliminary results on trangport to school habits and
preferencesand varigtionsof activetrangport versusmotorised transport
use by secondary school studentsin Dunedin, New Zedand.

In 2014, 1,272 adolescents (age: 15.3+1.4 years, 46.6% boys)
from nine secondary schoolsin Dunedin, New Zedand, completed an
online survey. The participants excluded from the analys's were 62
adolescents with incomplete consents, 30 invalid surveys and 120
boarding students (boarding a school (n=104) or privaey (n=16)).
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Therefore, atotd of 1,160 adolescentswereincludedintheandyss We
determinedinvaid surveysby observing thestudentsasthey completed
the questionnaire online during school time and in aschool room. We
regard this procedure as essentia to establishing the integrity of the
guestionnaire re3ponses.

Participants completed an anonymous online questionnaire (30 to
40 minutes) during classtime. Thesurvey induded questionsabout age,
gender, ethnicity, school, and home address. Home address datawere
usad to cd culatedistanceto school using Google Mgpsand to determi-
ne neighbourhood area deprivation score as a surrogate for students
sod oeconomic status(Samond, Crampton, King, & Waldegrave, 2006).
Trangport to school habits were assessed using a question «<How do
you usudly travel to school?» for different trangport modes with
responsecategories«never, «rarey», «sometimes», «mog of thetime»
and «d| of thetime». Based on themode(s) of transport to school that
students reported using «most of the time» and/or «@l of the time»,
students were classified as usng motorised trangport (car or bus),
active transport (walking, cycling or riding a scooter to schoadl), or a
combined motorized and active modes transport (for example, a
combination of walking and bus, car and walk) on asinglejourney to
school . Adolescentswere d so asked if they liketheway they travelled
to schoal. If they reported not liking the way they travelled to school,
adolescents were asked to indicate preferred dternative modes of
transport to school . Datapresented herewereandysed using descriptive
datigtics, including cross-tabul ation and the associated chi-square test.

The sample for this study conssted of 1,160 adolescents (mean
age 15.3+1.4 years 45.1% boys, 74.3% New Zedland European).
Overdl, the most common modes of trangport to school were being
driven by others(45.8%) and walking (33.0%o) followed by school bus
(15.8%), public bus (5.5%), driving (4.2%), cycling (1.9%) and other
modes(2.3%). Onaverage, 66.0% of sudentsused motorized trangport
to school, 29.3% used AT Sand 4.6% used acombination of motorized
trangport and ATS. A large varigtion in the use of ATS was observed
among hine participating schools (Figure 6; x? p<0.001). The vast
mgjority of students (88.3%) liked the way they travelled to school
(87.6% of students using motorized trangport, 90.7% using ATS and
83.7% of students using combined motorized transport and ATS;
p=0.215). Among the studentswho did not likethe way they travelled
to school (=124 (11.7%)), most students preferred to be driven to
school (n=78) or to drive to school (n=52) with less preference for
waking (n=32) or cydingto school (n=21), taking school bus(n=17) or
public trangport (n=11) or using other modes of trangport to school
(motor bike (n=25), motor scooter (n=18), skateboard (n=10) and
scooter (n=11)).
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Figur e6. Rates of active transport to school by school

These preliminary findings from the BEATS Student Survey
indicate that on average one third of adolescents in Dunedin, New
Zedand regularly use ATS, however ATS rates vary greetly between
schools. In addition, most students like the way they travel to school,
which suggeststhat futurepublic hedlthinterventionsaimed at increesing
ATS rates should address socid norms and perceptions of different
modes of transport to school. Subgtantia variation in ATS rates by
school suggest thet school -specific factors such as socio-demographic
characterigtics of students, school culture and norms, school policies
suchasschool catchment area, school location, aswell asinfrastructure
and perceptions of the built environment around the school need to be
consdered when designing the interventions for promoting ATS in
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adolescents in a particular school. Therefore future interventions for
encouragingAT Sin adol escentsnead to be comprehensiveand address
modifigble barriers at one or more levels of the ecologicd system. In
short, one Sze does not fit al when consdering AT Sinterventions.

Thevariationin ATSratesamong Dunedin schoolsmay at leestin
part berd ated to the school |ocation and the surrounding environment.
Recent studiesidentified anumber of environmental factorsassociated
withAT Sincluding distanceto school (Babey etd., 2009; Larsenet d.,
2009; McDonald, 2008), route to school (Panter et al., 2010),
topography (Timperio e d., 2006), street connectivity (Timperio et
d., 2006), landusemix (Larsenet d., 2009; Panter et dl., 2010), resdentia
dengity (Larsenet d., 2009), busy intersections (Timperioet d., 2006),
intersection density (Timperio et al., 2006), and neighbourhood
walkability (Kerr et d., 2006). In addition, previous sudiesidentified
safety concerns, particularly parental concerns for road and
neighbourhood safety, asimportant barriersto AT Sin children (Chillon
etd., 2014; Kerr et d., 2006; McMillan, 2005; Timperio et d., 2006)
and adolescents (Kerr et d., 2006; Mandic et d., 2014). Future data
andysesfromtheBEAT S Study will examineenvironmentd influences
such as infradructure, traffic and pedestrian safety perceptions and
topography aroundindividua schools. Based ontheextensiveevidence
fromtheliterature, futureinterventionsto encourageAT Sin adolescents
should addressmodiifiablecharacteristicsof thebuilt environment and,
where judtifiable, attempt to reduce parental and students safety
concerns associated with ATS.

Thefinding that most students actually liketheway they travel to
school presents another large barrier for school-based interventionsto
promote ATS. Therefore, future ATS interventions need to leed to a
wider cultural changewith respect to the perceptionsof ATSand socid
norms related to transport to school in adolescents. These preiminary
findings illustrate how the BEATS Study will provide vauable and
unique information for schools, city councils, transport agencies and
land plannersandwill helpinforminfrastructuredevel opments, education
campaigns, school policy development and city policy developmentin
theloca context.

The drengths of the illugtrative results presented in this article
includearepresentative sample of adolescentsfrom 75% of secondary
schools across one city and data collection across three seasons (fall,
winter and spring). Thelimitationsof the data presented hereincludea
cross-sectiond study design, data collection in one city, and lack of
analysis of persond, socid, environmental and policy factors thet
influence variahility of ATS rates by school. Future andyses of the
BEATS Sudy datawill use multivariate andysesto examinemultiple
correlates of ATS smultaneoudy across dl levels of the ecological
modd.

Conclusions

The BEATS Study is examining the effects of persond, socid,
environmenta and policy factorsonATSin New Zedland adolescents.
Preliminary findingsfromthe BEATS Student Survey presentedinthis
report suggest thet on averageonethird of adolescentsin Dunedin, New
Zedand regularly use ATS but ATS rates vary grestly by school and
most of studentsliketheway they travel to school. Therefore, school-
specific factors and student preferences need to be taken into account
when designing theinterventionsfor promoting AT Sinadolescentsina
particular school. Thesefindingshavesignificantimplicationsfor future
public hedthinterventionsaimed at incressing AT Sratesin adolescents.

Acknowledgments

TheBEATS Study isacollaboration between Dunedin Secondary
Schools' Partnership, Dunedin City Council and University of Otago.
We would like to acknowledge our internationa collaborators (Prof
John Spenceand Assoc Prof Enrique GarciaBengoeches), themembers
of the BEATS Study Advisory Board (Mr Andrew Lonie, Mrs Ruth

- 201 -



Zeinert, Dr Tara Duncan, Dr Susan Sandretto, Dr Janet Stephenson),
research personnd (research assistants, sudents and volunteers), and
al participating schools and students.

Funding

This study has been funded by Health Research Council of New
Zedand, National Heart Foundation of New Zedland, Lottery Hedlth
Research Grant (New Zealand), University of Otago Research Grant,
Dunedin City Council and interna grantsfrom the School of Physicd
Education, Sport and Exercise Sciences, Universty of Otago.

References

Babey, S. H., Hagtert, T. A, Huang, W., & Brown, E. R. (2009).
Sociodemographic, family, and environmenta factors associated
with active commuting to school among US adolescents. J Public
Health Policy, 30 Suppl 1, S203-220.

Bringalf-1der, B., Grize, L., Mader, U., Ruch, N., Sennhauser, F H., &
Braun-Fahrlander, C. (2008). Persond and environmental factors
associated with active commuting to school in Switzerland. Prev
Med, 46(1), 67-73.

Carver, A. (2010). Are children and adolescents less ective if parents
restrict their physicd activity and activetrangport dueto perceived
risk?Social science& medicine(1982), 70(11), 1799-1805.

Chillon, P, Hales, D., Vaughn, A, Gizlice, Z., Ni, A., & Ward, D. S.
(2014). A cross-sectiona study of demographic, environmental
and parental barriersto active school travel among childreninthe
United States. International Journal of Behavioral Nutrition and
Physical Activity, 11, 61.

Chillén, P, Martinez-Goémez, D., Ortega, F. B., Pérez-Lopez, I. J,
Diaz,L.E.,Vesss A. M., ... Ddlgado-Fernandez, M. (2012). Six-
Year TrendinActiveCommuting to School in SpanishAdolescents.
International Journal of Behavioral Medicine, 1-9.

Faulkner, G E. J, Buliung, R. N., Hora, P K., & Fusco, C. (2009).
Active school trangport, physical activity levels and body weight
of children and youth: A systemetic review. Prev Med, 48(1), 3-8.

Guthold, R., Cowan, M. J,, Autenrieth, C. S, Kann, L., & Riley, L. M.
(2010). Physical activity and sedentary behavior among
schoolchildren: a34-country comparison. J Pediatr, 157(1), 43-49
4l

Howe A. S, Mandic, S, Pamndl, W. R, & Skidmore, P M. (2013).
Attitudestofood differ between adolescent dietersand non-dieters
from Otago, New Zedland, but overall food intakedoesnot. Public
Health Nutr, 16(1), 36-45.

Kerr, J, Rosenberg, D., Sdlis, J F, Sadens, B. E., Frank, L. D, &
Conway, T. L. (2006). Active commuting to school: Associations
with environment and parental concerns. Med Sti Sports Exerc,
38(4), 787-794.

- 202 -

Larsen, K., Gilliland, J., Hess, P, Tucker, P, Irwin, J,, & He, M. (2009).
Theinfluence of thephysica environment and sociodemographic
characterigticson children'smodeof travel toand from school. Am
JPublicHealth, 99(3), 520-526.

Mandic, S, GarciaBengoecheg, E., Sevens, E., LeondelaBara, S, &
Skidmore, P (2012). Getting kids active by participating in sport
and doing it more often: focusing on what matters. International
Journal of Behavioral Nutritionand Physical Activity, 9, 86.

Mandic, S., LeondelaBarra, S, GarciaBengoeches, E., Stevens, E.,
Haherty, C., Moore, A, . . . Skidmore, P, (2014). Persond, socid
and environmental correlates of active trangport to school among
adolescentsin Otago, New Zedland. J Sci Med Sport.

McDondd, N. C. (2007). Activetrangportation to school: trendsamong
U.S. schoolchildren, 1969-2001. AmJ Prev Med, 32(6), 509-516.

McDondd, N. C. (2008). Criticd factors for active trangportetion to
school among low-income and minority students. Evidencefrom
the 2001 Nationa Household Travel Survey. Am J Prev Med,
34(4), 341-344.

McMillan, T. E. (2005). Urban Form and aChild’ s Trip to School: The
Current Literatureand aFramework for Future Research. Journal
of planning literature, 19(4), 440-456.

Mendoza, J. A., Watson, K., Nguyen, N., Cerin, E., Baranowski, T., &
Nicklas, T.A. (2011). Active commuting to school and association
with physicd activity and adiposity among USyouth. J Phys Act
Health, 8(4), 488-495.

Minigtry of Trangport. (2011). New Zedland Household Travel Survey
2007-2010.

Moore, A., Middlemiss, M., Hodge, C., Skidmore, P, & Mandic, S.
(2013). Spatial agpectsof acomparativestudy of activetransport to
school and motorized transport (conference paper). Paper presented
a theNZISand SIRC NZ, Dunedin, New Zedland.

Pabayo, R., Gawvin, L., & Barnett, T.A. (2011). Longitudina changes
inactivetrangportation to school in Canadianyouth aged 6 through
16 years Pediatrics, 128(2), e404-413.

Panter, J. R, Jones, A. P, Van Sluijs, E. M., & Griffin, S. J. (2010).
Neighborhood, route, and school environmentsand children’sacti-
ve commuting. AmJ Prev Med, 33(3), 268-278.

Sdlis, J.F, Cavero, R. B., Ascher, W., Henderson, K. A, Kraft, M. K.,
& Kerr, J. (2006). An ecological gpproach to creating activeliving
communities. Annu Rev Public Health, 27, 297-322.

Sadmond, C., Crampton, P, King, P, & Weldegrave, C. (2006). NZiDep:
aNew Zedandindex of socioeconomic deprivationforindividuas.
Soc Soi Med, 62(6), 1474-1485.

TheWorld Bank. (2014). Motor vehicles(per 1,000 people). Retrieved
18 Dec 2014, 2014, from http://data.worldbank.org/indicator/
ISVEH.NVEH.P3

Timperio,A., Bdl, K., Sdmon, J, Roberts R., Giles-Corti, B., Smmons,
D., . .. Crawford, D. (2006). Personal, family, social, and
environmenta corrd atesof activecommutingtoschool. AmJPrev
Med, 30(1), 45-51.

Retos, nimero 28, 2015 (2° semestre)



