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ABSTRACT

Past studieshave investigated theassociationbetween thebuilt environmentandactive lifestyle,
buttheenvironmentalexposureinmostofthesestudieswasmeasuredinresidentialsettingswith
predefinedboundaries.Inthisstudy,theauthorsinvestigatedtherelationshipbetweendestinationsin
citiesandwalkingbehaviorsinnationalandprovincialcapitalcitiesinChinabasedonanationwide
smartphonedataset.Theyidentifieddestinationsthatwerestronglyandconsistentlyassociatedwith
walkingbehaviorsbasedongeographic informationsystems(GIS)spatialanalysis.Resultsfrom
this study suggest that certain components, especially parks, rivers, running tracks, of the built
environment,werepositivelyassociatedwithwalkingbehaviors.Parkswereconsistentlyassociated
withmorefrequentwalkingbehaviorswhileriverswereassociatedwithlongerwalkingtrajectories.
Findingsfromthisstudyhelpbetterunderstandtowhatextenturbandestinationsinfluencephysical
activitiesandsupportevidence-basedurbanplanningandhealthpromotionincities.
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INTRoDUCTIoN

Engaging in regular physical activity (PA) has substantial health benefits (Rhodes et al., 2017),
especiallyinreducingtheriskfactorsforchronicdiseasessuchastypeIIdiabetesandcardiovascular
disease(Koohsarietal.,2013;Learetal.,2017).Inadditiontohealthbenefits,beingphysically
activecanalsoreducetheburdenofhealthcarecostsandimprovequalityoflife(Seeourpublished
commentaryformoredetails,Li,2014).Amongallthephysicalactivities,walkingisamajorformof
PApromotioninitiativeforadultsduetoitsconvenienceandhighacceptancerate(LeeandBuchner,
2008).Despitethesebenefits,overallengagementinwalkingoringeneralallformsofactivelifestyle
hasbeendecliningoverthelastfewdecades(Brownsonetal.,2005;Koohsarietal.,2013;Farooqet
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al.,2018).Fortunately,priorresearchesalsosuggestedthatawell-designedbuiltenvironment,asa
promisingmeansofhealthinterventioninstrument,hashighpotentialsinpromotingactivelifestyles
(Sallisetal.,2016;Ding&Gebel,2012;Sallisetal.,2018).Avarietyofstudiessuggested that
thecharacteristicsofthebuiltenvironmentwereassociatedwithactivebehaviors(Hincksonetal.,
2017).Forinstance,majorcitydestinationssuchasshops,foodoutlets,andparkscouldbeimportant
attractivefactorstoPA(LeeandMoudon,2004).

Althoughsomestudieshaveshownthatthebuiltenvironmentcouldencourageanactivelifestyle,
otherstudieshavereportedinconsistentandsometimescontradictoryresults(Barnettetal.,2017).
Forinstance,Oyeyemietal.(2013)reportedinconsistentassociationsbetweenstreetconnectivity
andPAoutcomescomparedtotheirpreviousstudies.Theseinconsistenciesandcontradictionsstem
partlyfromthechallengesofcollectingvalidandreliabledataregardingtheenvironmentalfeatures
ofthelocationswherepeoplewalk(Tropedetal.,2010).Forinstance,manystudiesassumedactivity
happenedwithinapredefinedareaandassociatethetravelbehaviorswiththeenvironmentalfeatures
inthosepredefinedunits(Masonetal.,2018).Inthisway,researcherswereunabletocapturethe
muchbroadercontextwherephysicalactivityoccurs.Toovercomethislimitation,recentstudies
haveusedtheglobalpositioningsystems(GPS)tomeasurewalkinglocationsmoreobjectivelyas
opposedtorelyingontraditionalself-reportedactivitiesortraveldiaries.However,thenumberof
participantsand thesampled locationswereusuallysmallbecauseof logistical restrictions.This
challengepreventsusfromcomprehensivelyunderstandingtheinfluenceofbuiltenvironmentson
walkingbehaviorsinlargestudyareassuchascities,andtherebylimitsthepotentialtouseresearch
resultstoguideevidence-basedurbanplanningtoimprovepopulationhealth.

Furthermore,studiesexploringthebuiltenvironmentandphysicalactivitiesmostlyconcentrated
inAmericaandEurope(Dingetal.,2011),muchfewerstudieshaveinvestigatedthepatternsinChinese
cities.Chinahasbeenundergoinganunprecedentedurbanizationprocesssincetheearly1990s(Chen
etal.,2013)andsuchaprocesshasbeenreportedtobecontributingtoadecliningpatternofphysical
activityintheChinesepopulation(Ngetal.,2009,Suetal.,2014).Inaddition,thebuiltenvironment
inChinesecitiesisverydifferentfromthoseinothercountries,suchascityformandcompactness(Su
etal.,2014).Thus,abetterunderstandingofhowandtowhatextentdifferenturbanenvironmental
featuresinfluencephysicalactivitiescanhelppromoteanactivelifestyleinChinesecities.

Toaddresstheaboveresearchgaps,weinvestigatetheimpactsofurbandestinationsonwalking
behaviorsinnationalandprovincialcapitalcitiesinChinabasedonanationwidesmartphonedataset.
Weaimed todetect thedestinations thatwere stronglyandconsistentlyassociatedwithwalking
behaviors.Wewerealsointerestedindiscoveringdestinationsthatattracthabitualwalkingbehaviors,
intendingtoidentifyenvironmentalfeaturesthatfosterregularwalking.Inthefollowingsection,we
beganwithreviewingrelatedstudiesandproposingspecificresearchquestionsweaimedtoaddress.

ReLATeD STUDIeS

Among the four domains of PA, namely leisure, active transportation, personal care, and work
activities(ArmstrongandBull2006),walkingforleisureisthemostcommonchoiceinmanycountries
(Millwardetal.,2013).Asaresult,walkingbehaviorshavebecomeoneoftheresearchfocusin
manyareasincludingpublichealth,geography,andkinesiology.Thesepaststudieshavecommonly
usedpredefinedboundariessuchascensusunits(e.g.,censustractsintheUS)(Koohsarietal.,2013;
Villeneuveetal.,2018)andvarioussizedbuffersaroundpointsofinterest(POIs)(e.g.,homelocation,
daSilvaetal.,2017)toexaminethewalkingenvironment.However,neithertheboundaryapproach
northebufferingapproachcouldaccuratelycapturetheenvironmentwhereactivitiestookplace.PAs
aremorelikelytohappeninalargerphysicalspacethanjustinsidearesidentialneighborhood.More
importantly,theenvironmentalfeatureswherethephysicalactivitytookplaceoftendifferfromthose
inresidentialneighborhoods(Tropedetal.,2010;Zenketal.,2011).Thismismatchbetweenthe
measuredenvironmentalfeaturesusingeithertheboundaryorthebufferingapproachandtheactual
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