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Abstract

Around 50% of lifetime mental illnesses begin at or prior to the age of 14 yeérswold
roughly halfway through adateence (1419 years old with contemporary trends from multiple
geographical and cultural contexts indicating upward trends in various conditions (e.g., anxiety
depression). Concomitant to these developments in adolescent mental health trends, the global
population continues to urbanize portending that a higher proportion of adolescents will experience
these critical developmental years in such environs. Together the coalescing of these health and
migration trends suggests that the role and influencebainuenvironments in the mental health and
well-being of adolescents will be especially important in the coming years. Common paths of
research regarding the mental health of younger populations, however, have tended to focus on
individual psychosocial isesand physiological factorsubsequentlieavingcomparativelyittle
knowledge about the specificbandesigninfluences ofadolescent mental health and wiadling
Further research investigating more robust associations bepragseurban environment design
characteristics and adolescent mental health outcomes, along with a greater diversity of methods, is
warranted for both advancing scholarship on this topitiaformingprofessionapractice in relevant

fields such as urban planning and public health.

This dissertation providesmiaxploratorymixed methods evaluation of the relationships
between specific urban and architectural designs and adolescent meaittaindicators (i.e.,
emoti onal responses). Guiding this evaluation i s
relationship between specific urban built and natural design concepts and adolescent mental health
indicators (i.e., emotional sep 0 n sQvergll,&ven chapters comprise this dissertation with five
featuring asntegrated articlesAfter the introduction (Chapter 1 e first of the integrated articles
(Chapter 2reviews and synthesizes literature from across the fields afiptaand public health, as
well as the emergingansdisciplinaryarea of neurourbanisniheresultingsynthesesf this review
highlight how planning and public health have traditionally understood the relationships between
health and urban environmendsid subsequently how these relationships are being investigated using
contemporary methods. From this background, the reviewed literature is then specifically applied to
delineate the multilevel nature of thandkurbanel at i on s
environments, and how this topic may be studied and supported througlirfteuteansdisciplinary

research and practice collaboratiofs.this endthe review offeréwo novel, socioecological model
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based frameworks that include a newhfiivel (i.e., the digital level) for both practice and research

to consider in future endeavours.

Building from the reviewof the previous chaptend narrowing in more specifically on urban
design and adolescent mental health, the following four intsgyeaticles are primary research
manuscripts that are framed within the ecological perspective of the Theory of Affordances (ToA).
This framingconsequentlyacilitated the development afsights that take into accouand explorea
variety of influencesncluding social, psychological, physiologiceg)ationa) and environmental
factorsthat may be relevant to the relationships under studing this approach three separate
primary research studies were conducted to explore the relationships betafa ggpban designs
(i.e., pedestrianand transioriented designs (PTOD), cognitive architecture (CA) concepis)
adolescent mental health indicators (i.e., the emotional responses of: positive affect, negative affect,

calmness, anxiousness, perceivestorativeness, mental demand).

The first primary research integrated article, Chapter 3, submits the results of 23 qualitative
go-along interviews that were conducted with adolescents in settings throughout downtown
Kitchener, Ontario, Canada. Findinigem the qualitative analysis illustrate tbensiderably different
perceptions that adolescents hold regarding a variety of P& @snstancenatural versus built
enclosureandimageabilityy and their generally positive perspectives pertaining to the CA concepts
examined. The second and third primary research artClemters 4 and 5, present the findings of an
online survey featuring a nationally representative sample of 1,500 Canadescadts. The former
manuscript (i.e., Chapter 4) explores the associations between overall environmental design quality
(i.e., areas scored for PTOD quality) and adolescent mental health indicators and finds that, generally,
asthe aggregated PTOD quality a setting increased, positive emotional responses also tended to
increase while negative responses typically decredsedlatter online survey paper (i.e., Chapter 5)
examines associations between specific PTOD concepts (i.e., complexity, entloswar,scale,
imageability, transparency) aadolescent emotional responsBgsuls from this chapter indicate
thatthe specific design conceptstadnsparency(increases in positive affect, calmness, and
restorativenessycale(increase in positive a#tt decrease in negative affect) aodhplexity
(increase in positive affect, decrease in negative affect) may be particularly effectual design concepts
for adolescenthapter 6, the final integrated artigeesentshe findings of the EMA survey study
which was conducted withO adolescent participants also in the downtown area of Kitchener,

Ontario, Canada. This study concludes by reiterating the potential of naturairfaageabilityand
Vil



enclosureand instances of biophilic architecture (i.e., urgardens) in environmental design (as

noted in Chapter 3), while also suggesting that the potential benefits of PTODs-amianted

spaces (e.g., public transit areas) may be offset by a lack of opportunity for adolescents to develop
symbolic and stylic attachments in these settings.

Chapter 7 summates the methodological and research contributions of the five integrated
articles contained within the dissertatida a triangulatiorof key shared ideas and points among
their collective findingsContx t ual i zed within the ToA,stwohe fi nal
important contributionfrom thisscholarship. First, is th#ttprovidesa detailed documentation of the
mental health implications of design quality and composition with respatfforading positive social
contexts and interaction opportunities, emotionally engaging public spaces, and active use
experiencedDiscussions of thisontributionare expanded to note its implicatiomith respect to
adolescent placattachmentAnd secondthis dissertatiomffers a comprehensive exploratory
investigation of the mental health implications of adolescent perceptions of and emotional responses
to urban designs which resulted in the identification of trends suggesting a seeming emphasis
regardng usage opportunities, safety, distinctiveness, visual richness, and positive affect experiences.
The implications of thigontributionare connected to better understanding and designing for
adolescent place preferences. Future research opporturétiéstailed for additional mixed methods

studies, environmesiased interventions, work with practitioners, and policy analyses.
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Chapter 1
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1.1 Research Context The Adolescent Mental Health and Urban Environment Issue

Rates of adolescent (4® years oldfWorld Health Organization, 202&)ental health issues
continue to increase globalfg.g., Gunnell et al., 2018; WHO Regional Office for Europe, 2005)
with current estimatesdicatingthat around one in five individuals will experience a mental health
disorder during their adolescengé&essler et al., 2005Experiences of mentadfirmities duringthis
developmentagberiodcan be especially consequenfia life trajectoryas, for instancehe onset of
mental illnesses during this time have been linked to-teng disability(Kapungu et al., 2018poor
economic and social outcomes, amknhancedisk for multiple chronic conditionge.g.,heart
diseasestrokd (Scott et al., 2016)0ver the life course, the aggregate impacts of mental health issues
incurred during adolescencan result in an increased risk for all causes of early age mortality
(Kessler et al., 1995)

By 2050 it is estimated that around 70% of the global population will live in ¢ifieised
Nations, 2018)amplifying the importance afrban environments as a determinant of human health.
Urban environments, which can bmadlydefined as the humamade features of the external lived
environment (e.g., buildings, streets), characteristics (e.g., lighting, ambient pollution), and natural
spaces (i.e., parks, rivers) of an inhabited area, have been correlated with a number of mental health
phenomena. Notably, relative to rural areas, urban living is associated with a higher risk of paranoia
(Gruebner et al., 201,/jlistress, and anxie{fPrina et al., 2011 Much of the existing research
pertains to adult populations, however, and linking this knowledge to adolescents has proved
problematic as research into and support for adolescent mental health has remained largely
underfundedLu et al., 2018 and unsupporte(Dubicka & Bullock, 2017)

1.1.1Defining and Situating Adolescent Mental Health

For the purposes of this dissertation, it 1is
conceptGalderisi et al. (2015)ffer anuanced andhultifaceteddefinition thatdescribeshe

complexity of theconcept througloutlining differentspecificdomains explainingmental healtlas

éa dynamic state of internal equilibrium whi
harmony with universal values sbciety. Basic cognitive and social skills; ability to

recogni ze, express and modul ate oneds own em
pbexibility and ability to cope with adverse

harmonious relationshipetween body and mind represent important components of mental
health which contribute, to varying degrees, to the state of internal equilibrium {#3231
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Mental health thus refeto cognitive and social skills, sakégulation and emotions, copingilétes,
and/or the bodynind relationship which contribute to an internal state that affects their functioning.

Positive mental health is especially important during early life as rapid brain development
renders adolescents particularly vulnerable tal#helopment of chronic emotional, neurological,
and social issug®ahl, 2004) External environmentre a noted influence of brain development
during these years as exchanges between adolescents and various environmental stimuli can alter
brain structuréDahl, 2004) Interactions between adolescents and their environments have many
pathways. Foexample environmental toxins have been linked to neurobehavioural disgktleiss
& Landrigan, 2000%uch as attention deficit hyperactivity disor¢@foodruff et al., 2004)as well as
been noted to contribute to antisocial behaiitwedleman et al., 199@Yleanwhile, environments
which induce consistent stress in ediflg, for example growing up in low socioeconomic status
(SES) areas, can inhibit cognitive functigtarah et al., 200@nd are linked with reduced prefrontal
cortical grey matter which isnportant for allowing and enabling individuals to control movement,
memory, and emotior(&ianaros et al., 2007/ uch of this scholarship, however, has been
undertaken in medical and life science bodies of litera@oasequentlythe work exploring the
links between features of urban environments and adolescent brain development, or mental health

morebroadly, from behavioural science perspectives has only begun to emerge in recent years.
1.1.2Current Study of Urban Environments and Adolescent Mental Health

Social science researiito adolescent mental health and urban environmentpexdrapse
better understood by breaking down the latter into more specific categories. First, built features (i.e.,
human made structures) such aspresence of neighbourhood facilities (e.g., community centre,
library) have been linked with social competence benefits that can bolster menta{@ieadttian et
al., 2015) Built environments can also be designed to increase physiacatyaetihich has been
connected to improved mental hedl#thn & Fedewa, 2011)or instanceopportunities to
encourage adolescent physical activity can be promoted via street connéGileyCorti et al.,
2011) narrow street widtfNasar et al., 2015playgroundgPagels et al., 2014pedestrian
crossovergRothman et al., 2014and sidewalk msencéRothman et al., 2018 onversely,tie
spatial distribution of such characteristics (e.g., poor pedestrian route directness) may increase the
risk of depressive symptonjBuncan et al., 2013yhile large scale égggns such as auttependent

environments can produce excess noise leading to increased sleepin{lieslieset al., 2013)
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Second, the resultant soundscapes can also have significant impacts as environments with elevated
noise levels have the potential to also lessen social cohesion and the restorative quality of areas. This
may consequently contribute adolescent mental health issfi@ghambov et al., 201&uch as

depression, anxietystansfeld et al., 2000&nd impaired cognitive functiqitaines et al., 2001)

Natural features and aesthetics are similarly important determinants. Broadly, adolescent
engagement with nature has been positively linked with a number of behavioraéments
including cognitive developmefDadvand et al., 2015as well as reductions in ADHD symptoms
(Amoly Elmira et al., 2014; Markevych et al., 201dyban areas with higher greenness have
additionally been correlated with reduced depressive symgtdaga et al., 2019nd internal and
external behavioral issuédladzia et al., 2019)0ther natural features such as urban blue spaces
(e.g., rivers, creeks, ponds) can help adolescents better manage their efDtivans et al., 2018)
while green spaces (e.g., parks) can reduce gffeda et al., 2015nd depressive symptoms
(Madzia et al., 2019)s well as facilitate opportunities for social interactipnsa ¥ mi er c.z a k ,
Similarly, gardens/gardening have been linked with lower levels of depressive symptoms and
enhanced emotional wedleing(van Lier et al., 2017)Particular features such as increased tree cover
density have been associated with lower air pollution and subsequently improved mental health
(Dzhambov et al., 2018)nd overall gality of life (Kim et al., 2016)In the longterm, early life
exposure to nature has been correlated with improvediif@enental healt{Engemann et al.,
2019) As such lines of inquiry continue to gain traction itin@acts of these environmental exposures
have begun to be explored in a varietgifferentsociocultural and geograplicontexts
subsequentlgllowing for the identification of emergent trends.

1.1.3Global Trendsin Urban Environments and Adolescent Mental Health Study

Although much of the existing literature on ttogic comes fromindustrialized western
nations similar trends have been observed in additional context&xaonple generakrends of
urban populations, relative to ruigdoups reporting higher rated anxiety has been documented in
various Latin American countri¢Prina et al., 201yvhile evidence from Indiaimilarly suggests
adolescents in ban areas have a higher prevalence of mental disdfiéies et al., 2008)
Comparable developments haleobeen reported in Bangladesh where children in urban slums were
found to be significantly more likgto have serious behavioural problems relative to other urban and

rural dwelling groupgMullick & Goodman, 2005)In South Africameanwhilethe prevalence of

4

20:



ADHD and disruptive behavior disordesss observetb besignificantly higher in urban dwelling
children relative to rural and peaurban childrer{Pillay et al., 1999)And more broadly,m a separate
multi-city (Baltimore, US; New Delhi, India; Ibadan, Nigeria; Johannesburg, South Africa; and
Shanghai, Chinagtudy across three continents, it vi@snd that adolescenspecificallyliving in the
economically distressed areas of their respective udgdanregistered high levels of depression and
posttraumatic streg€heng et al., 2014Pverall, thecontinuedcoalescing of global trends pertaining
to urban living and environments as an increasingly important determinant of adolescent mental

healthfurtherreinforces the need for more scholarship on this topic.
1.2 Conceptualizing the Relationship Between AdolesceMental Health and Place

Having outlined the general scholarship anasscontexttrends present within relevant
literature regarding adolescent mental health and urban environments, a conceptual outline of the
relationship is presented next to help feathe research in this dissertation. Two fields central to the
topic of study in this dissertation, planning and public health, are athosethat havehistorically
addressed conceptualizing the larger relationship between health an(Qodngn, 2004)Over the
past centuryhowever diverging priorities, scholarly influences, and professional values have
resulted in the development of different conceptualizations of the health and place relationship.
Cental ideas of earlplanningconceptualizations were captured in the views of leading thinkers such
as Frederick Law Olmstead, who sought to apply specific spatial larlthged solutions such as
combining residential neighborhoods with parks and open spaceldress 1%century urban
pollution issuegSzczygiel & Hewitt, 200Q)Such early ideas and developments ushered in an era of
spatially-based, hierarchical, and specialized health and place concepts in pl@xinguclidean
zoning techniqueq)Corburn, 2004jvhich divided cities into distinct and unyielding residential and
industrid areas to promote urban sanitation and reduce the harmful effects of pdlraoR et al.,
2003) Meanwhile early public healthconceptualizations tended toward individual level
understandingsspecifically drawing on biological pathways of germ tiyeand the identification and
tracking of specific agents of infectious dise@Besh, 199Q)asmedical &pertssaw interventions
targeting individualgi.e., their health behaviours and biological vulnerabiljtiesbemoreeffectual
strategies for promoting population health than urban infrastructure pgkeieger, 2000; Porter,
1999) Addressing the individual ri sk factors in o
wereaccordinglypromoted to prevent chronic ilinesses across populatifusser & Susser, 1996)

However, conceptualizations in botblfis failed to account for a range of interactional dynamics
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between individuals and their environments, and as a result underwent considerable paradigmatic

evolutions towards the end of the century.

Around the turn of the 2%centuryplanning and publibealthbeganto expand their
conceptual bases to engage the social and spatial contexts ofGedlttirn, 2004; Frank & Kavage,
2008) The field of planning began to shift from static views of health and place to-selaitidnal
perspectives wherein space was reconceptualized to represent momentarynoesxidtajectories
and processes of meaning mak{Mpssey, 2000)Concomitant to this move away from euclidean
geography was the flourishing of interdisciplinary perspectives of place within planning which have
produced conceptualizations that recognize the interplay of built and social emsripeconomic,
political, and sociecultural forces in shaping healfHealey, 2007 conceptualizations which are
now often acknowledgein manyplanninginstitutions(e.g., Royal Town Planning Institute, 2009)
Public health conceptualizations of place and health likewise expanded their scope near the turn of the
last century(Rosen, 2015)Systems thinking, sociecological, behavioural science, and social
determinants of health (SDH) ideasre incorporated dandamental aspects of tegolved
conceptualization&rieger, 2000; Northridge et al., 2003)raditionally rigid areasuch as
epidemiology, for instance, were develojeid more modern aredike ecosocial epidemiology
which stressed two crucial concepts reflecting this evolution: first, that the combination of biological,
sociological, economic, and psychological pheeaa influence distributions of health; and second,
the notion of 6éembodi mentd which suggests that
social worlds in which they livEKrieger, 20@). Much like planning, these more recent evolutions
led to the development of public health conceptualizations adoptingeomliagical perspectives
(Sallisetal., 1998 nd concepitpsg olmok @ véh e8tbkdldretcan B0OIHich 6
support spatial and mulsicale environments as enablers/disablers of health across places. Taking
heed of inputs from bottmodernpublic health and planningerspectiveghis dissertation

conceptualies the relationship between adolescent mental health and place as dynamic, socio

relational, and multievel (intrapersonal, interpersonal, community, policy)

1.3 Situating the Dissertation
1.3.1Theoretical Framework Selectionand Implications

Theoretical frameworks are a central means through which research processes engage in the

analysis of collected data and, eventually, the construction of knowledge deriving from the
6



contributing scholarshifOsanloo & Grant, 2016Accordingly, the selection of a guiding theoretical

framework for research has implications for decisions acrosartjer research procefdertens,

1998) andshouldthereforeconsidetits applicability, apropriateness, and usefulness as it relatas to

topic under studylysaght, 2011) Appl yi ng t hese considerat.

ons Wwi

overarching aim of exploring the nature of tetationship between urban and architectural designs

and adolescent mental health indicattrs work hasbeen framed within an ecologica

environmental psychology approach, and specifically the Theory of Affordances (ToA). A brief

overview of the They of Affordances is provided in the summary Figure 1.But.very generally,

the ToA is a transactional ecological or environmental psychology framework which is centrally

positioned on the notion that what is physically present in an environmenskeyges, objects,

events)al ong

intentions within an environment), are what drives humavironment interactions. The use of the

w petcéptionsrobwdhiat an environment affords (e.g., capabilities to use objects,

ToA is explained within each intedgeal article(e.g., to frame research questions, frame the

interpretation of study findingshowever, anore expandetlackground outlings presentedhere

Figure 1.31 BackgroundSummary ofth®i s sert ati onds

Chapters

Background Summary Description ofthe ToA

The ToA was developed by American experimental psychologist James J. Gibsc
the late 1960d.aying out the central tenets of tH®A, Gibson(1986 143) explains

3,4,5,6

The medium, substances, surfaces, objects, places, and other animals t
affordances for a given animal. They offer benefits or injury, life or death
This is why they need to be perceived. The possibilities of the environme
and theway of life of the animal go together inseparably. The environmer
constrains what the animal can do, and the concept of a niche in ecolog
reflects this fact. Within limits, the human animal can alter the affordance
the environment but is still theeerat ur e of hi s or he
information in stimulation for the physical properties of things, and
presumably there is information
Affordances are properties taken with reference to the observer.

Contempoary scholars expairth onthis perspectivéavefurther theoriedthat
affordances capture botbal (objective) angerceivablgsubjective) aspects
contributing to a relationship or interaction between an individual and an
environmend thus hey arerelationsbetween particular aspects of individuals and
particular aspects of situatiofeeChemero, 2003}t is this understanding of
affordances (relations) that is applied to the study of urban design and adolesce
mental health in this dissertation.

Theoretical



Selection of the TA, and not a traditional plannirtheory, for this dissertatiorwasmade for
a few stréegic reasons. These considerations generally break down into two general points: the
primary focus omuchplanning theorypeingto investigateplanning practice while this dissertation
foremost focuses on exploring a behavioural phenomenon relevaahtorg practice, anthefit
bet ween the dissertationbs topi c ahmsecologicad ont ol oc¢
approactconsequently offering more explanatory power for the undertaken primary research
Regarding the first poinplanning has historically been defined in a number of ilaysi € t h e
application of scientific methodshowever crudé to policyma k i (Fajudi, 1973, p. 1o
processes wherein Aé power | ies in the formal al
of influence, the practices through which 'bias' is mobiliaed,in the takeffior-granted assumptions
embedded i n c (Heatey 1987, p. pibubgerteraligdens constently in a practice
oriented manneMoreover bibliographic accounts regarding the uses of planning theory have argued
that theoretical frameworks within the field should be centred on informing practice through adapting
practice to realorld constraits, and principally scale, complexity, and tifkgiedmann, 2008)
Planning theories have consequently focused their efborggappling with and applying their
distinct perspectives to an array of professional issues. Eminent examplesrafitisis the role and
status public participation, development of communication netwapgspaches teconomic
development, andstablisiment ofstrategies regarding conflict resolutibecomingthe basis of
different planning theory perspectivégiedmann & Hudson, 1974)Vhile these approachds
reflect different perspectivashich have been instrumental in suppagtinefi € s ever al researc
traditions which have Fdedmame& Helsoh, 4954, p. $3bhe d 0 i n pl &
general state of plannirigeoryhas been such thatespite tis perceived diversity of perspectiyés
has struggled to meaningfully engage with matters like emoti@ansm, 2015)

Exami nation of the traditionally prominent S
advocacy, radical) planning theorissnstructivewith respect t@assessg the potential fit between
the dissertation topic and planning thee as a guiding framework. SITAR traditions have typically
contended with matters of defining the public interest; development of public interventions in
economic, political, and social processes; establishing of consistent normative theory/prescriptions
and outlining the duties, responsibilities, and ethical standards of professional ({uatisen et al.,
1979) Eachparticulartheory delineates its own perspective of the human dimension in planning (i.e.,

a focus on the personal implications of policy enactment) which necessarily deals with issues of
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ontology. Ontological perspectives within these traditioeage been document&arange from the

synoptic (or rationatomprehensive model), which emphasizes the need to develop frameworks that
derive from objective data inputs and statistical models examining ends (objectives) to means
(resources and constraints), to the advocaogiat) which eschews objectivist conceptions and

instead highlights the role of subjective forms of knowledge and the principles of equity and justice in
planning practicéHudson et al., 1979While these theories astme oftheir recent iterationge.g.,

‘Just Cities' in Fainstein, 201dave much to offer on relevant issues of ontology concerning societal
and governingnstitutions and their attelant processes, thayerelativelylimited regarding the
transactive properties of persptace interactions and the behavioural processes that may be linked to

an individual 6s actualization of their | ocal en\

Conducting exploratory researclyeeding humasenvironment interactions, this dissertation
is thusbetter served beinguided by a theory with a mobehaviourafocus.Severabehavioural
theoriesoutlining the relationships between human health and place have been used in research areas
similar to thiBramswerkatsooldsassodopgl ace effects
illuminatedthe health consequences of neighbourhood collective properties (e.g., social identities,
sociocultural features of a placéylacintyre et al., 2002while6 heal t hy ci ti esd® per sy
added that aregpecific local grassroots coalitions and larses as well as access can have
significant implications for individuatealth(e.g., Corburn, 2009and6 r el at i on all geogr ap
brought to light the influence of soeioe | at i onal di stance (i.e., physi
determinative health factor) and dynamic place characteristics (i.e., area features can advance/decline,
are not staticin relation to a variety of health topi@Gummins et al., 20075uch health andace
frameworks, however well positioned to analyze place impacts on human physical and/or mental
health, possess limited explanatory power regarding potentially relevdnutdied cognitive and
psychological processes relatechtonanemotional responses external urban designs and
environmentsPairing the previously outlinddck of explanatory powesrovided byplanning
theories, as well abe limitations of contemporary healihd placeheories, this dissertation applies
the ToA to 1) appropriatelgnd sufficientlyengage with the relationship under stadyit concerns
providing arobust theoreticatxplanation of the results observed in the primary research manuscripts
and the final synthesis (i.e., Chapter Z)) present urban plannimgsearctwith a new perspective
that offers insights regarding a topic of importance, and 3) aid in structurally facilitating a

interdisciplinary investigatiomia linking concepts and ideas from multiple areas of study

9



1.3.2Background of the Theory of Affordances (ToA)

In line with the interdisciplinargtructureof this scholarship, this dissertation employs the

ecological perspective of the ToA which importantly recognézebodied cognition (i.e., cognition is

shaped sensory and marnddadsrdensiantprtoeessss in@ercmntexdualze body)

the primary research findingsf this work The following section outlines thmckgroundf this
theoretical framework, some of its central tenets, and how it will be linked to the topic of adolescent

mental health and urban design.

The ToA initially emerged during the latter half of thé"2@ntury as a critique of the then
dominant butighly individualisticbehaviourism psychological paradigm, one which theorized
individuals as more mechanized entities that were essentially bounded by their responses to
environmental stimul{Gibson, 1979)In its critique, theToA separated itself by importantly
suggesting that the environment of an individual consists of different action possibilities (i.e.,
affordances; e.g., floors afidambulation, water affords drinking, chairs afford sitting etc.) which
onemay or may not respond (&ibson, 1986)This original perspective of affordances was derived
from the larger idea of direct realism, a philosophical concept premised on the notion that what an
individual sees in an eiranment is what there is, and that the resultant relationship between
perception and action is therefore not indirect (i.e., mediated by internal representations) but is instead
direct (Gibson, 1979)In other words, rather than actions being guided by some form of internalized
knowledge structures, as was previously theorized in the earlier behaviourist paradigms, the
ecological approactrgued for a circular relationship between perception and action by emphasizing
the role of information in the external environment with respect to shaping human(&itsan,
1979) Gi bson summarily explained this relational
perceive in order to move, (tGibdon, V&9, pmak3yherefoey € i n
in the ToA, an -makingioreognitiveeespdnse pbeessis she result of directly
perceiving affordances fno an environment at any given moment of time defined by the local
sources of information which, eventually, culminate in the selection of a prospective action given the

set of environmental conditions and the action capabilities of the indi\i@uzdon, 1979)

Recenttheorizingaboutthe perspectivehoweverhas sought to move beyond this original
conception of affordances as mere action possibilities, and has suggested that affordances constitute

relationsthat can invite behavioChemero, 2003; Withagen et al., 20I)eindividuali

10
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environment relationship is posited to exist in multiple dimensions that comglasiensbetween
particular aspects of individuals and particular aspects of situg@dmesnero, 2003)hich can

include, among other thingde physical environment properties, capabilities of the individual (e.g.,
physical abilities), relative importance of an affordance (e.g., affordances important for survival),
culture (e.g., multiple uses for an affordanceduabon cultural responsiveness), and personal history
(e.g., preferences, dislike@)ithagen et al., 2012)t is thiscontemporary perspectivd affordances

as multidimensional relations between individuals and their environments wheteiduals, albeit
most often unreflectivel{Withagen et al., 2012act upon the affordances of an environment in ways

that either attract or repel them, thal beu s ed t o contextualize this dis

While the ToA offers cosiderable potential to support this dissertation, there have also been
noteworthy criticisms levelled against it. Ocmmon criticisnof the approach has been how it
addresses the notion of learning or memory. Lacking any internal knowledge struchasfden
broadly argued that it isndt clear how an indivi
another if, in order for one to learn, the process must involve a transition. Importantly, such
transitions are typically argued to require movingrfrasing nonspecifying lower order perceptual
variables (i.e., those typically closer to traditional psychophysics like wavelength, extent, ijtensity
to using specifying higher order variables (i.e., those used by the perceptual system as efficacious
conbinations of lower order variab@<e.g., in Withagen & van der Kamp, 201@hile the original
ToA framework would suggest that affordances are perceivable directly without an excessive amount
of learning, more recent work on the topic sucliabs and Michaels' (20QFgory of Direct
Learning suggestshat learning can be direct because there is information for learning in the
environment. In essence, for any action that an individual wants to perform, it is suggested that there
are a set of possible nonspecifying lower order informammces that the person can use to
calculate how informative that particular combination of variables are with respect to their action
(Jacobs & Michaels,2007) Thi s dynamic effectéeseélwhereates Ai

combinations of variables that are not informative repel an individual while combinations that are

2 Definitions come fronHochberg(1998, p. 81who also notes that other distinctions have been used in this
regard such as extrinsiatrinsic. For example,nonspd f yi ng vari ables have been def
correlates with an environmental property but does not relatéoemree to id (Withagen & van der Kamp,
2010, p. 154)specifying variables cassobe conceptualized as information sources that directly specify an
environmental property without any additionally needed explanation (e.g., time to éorgamdllision or tau).
3 lbid.
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informative attract them, and thus the process of learning over time is a continuous movement
through this information space toward stable attraotdhich represent higher order varialléscobs

& Michaels, 2007)More broadly, in the ecological approach it is theorized that learning or memory
function througlmere changes hat r ef | e c t iooshipwith an@rvieonngemst ch which | a t
the perceived variables, or the calibration between information and action, become more attuned.
Thesemere changesltimately change behaviour as the attuned perceived variables or calibrations
are remembered in relati to how one previously related to an environment and linked information

and actiod learning is thus a mere change in the way one relates to an envirdnment.

In sum, the ToA originated as a critique of the deterministic behaviourism psychological
theories of the 20 century, and specifically posited that the environment®agsan array of
opportunities in which fAé affordance4Gibdon, not
1982, p. 411)Recentheorizinghassuggestedhat the capabiliéis of an individual or specific
organismal factors (e.g., muscle streng@hemero, 2003)potential variance in the importance of
affordances (e.g., prioritizing of essential affordan¢@gjhagen & Chemero, 2009&nd the role of
culture (e.g., pursuit of joint activitiegngold, 2000)and personal historfWWithagen & van der
Kamp, 2010plsofactor intothese interactional relationships by influencing what information is
exploited by an individual or the types of bodily responses they may have to perceived environmental
information.While the ToA has been ciiized for itsclarity regardingcertainlong-termphenomena
contemporary perspectives of theA offer thisd i s s e r plaaningooentédaork considerable

potential to explore a relevant topic in a novel manner and with significant explanatory power.
1.3.3Using the ToA toFrame Urban Environment and AdolescentMental Health Links

Connecting the contents of the last section to the relationship betweereovramments
and adolescent mental health, Tablellca®itlines the adaptatioof the ToAacross the points of the
nature of perception, interaction, the decisiaking or response process, learning or memawy, a
an overarching outline of the persplace relationshipas well as someonnections between these
points and relevant planningrfctions. Having briefly covered the diversity of definitions and
traditions associated with the field planning in sectionll1tBis dissertation has elected to adapt

morepragmatic outline of the fieldf planning specificallythat planning broadly eoprises the

4 This conversatioln learningexperience is not intended to be comprehensivéssot central tahis work; it
is intended teshowthat arguments have been made in support of theA g@otential toaddressheseconcens
12
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iTechnical and political process concerned with
design of the urban environment including transportation and communication networks, and
protection and enhance m@aodilUoiversity, 2020) Tihes pauticul e n v i r ¢
definition of planning importantly offers room for discussion concerningadleeal processes,

equitable considerations, responsibilities, and communicativewaska/hich planning scholarship

and practice are said to engage. (helps frame contributions and implications sectior@hapter 7)

Table 1.31 Application of the Theoretical Framework to Dissertation Topic, Planning

ToA/Ecological Approach AdolescentMH and Design Planning Links

Perception to action follows the Adol escentso gupportthe

Perception notion of direct realism urbar_1 designform their developme_nt 2
emOtlona| reSponSES transporta“on
Environmental informatiocan Urban designs and their and
directly specifysurfaceqe.g., the attendant features (e.g., communication
Interaction level or grade of a fieldpbjects accessibility, street furniture networks that
(e.g., other individuals), arelvents  pedestrian activity) inform  include
(e.g., an approaching object) that ai adolescent emotional adolescent
individual perceives responses perspectives
Decisions emerge from the continui Interactional refationships
Decision requlation of act?on where. in a ' between urban designs and Enhance
Making or 9L Lo . L adolescent mental health practitioner
setting, an individual is behaving .~ :
Response - . indicators include cycles of knowledge
through a continuous cyclical ) , di
Process erceptioractionrelationshi design perceptions and regarding
P P P emotional responses adolescent

Adolescents attune to friendly designs,

Combinations _of Iowgr order . e e adde_s.cent
perceptual variables inform actions erceptual variables (e specific
Learning or  via uninformative and informative ir:wtensri)t extent) in an L.Jgrb’ar emotional
Memory combinations that either repel or nsity. : responses to
environment that negatively :
attract an ageninere changesccur designs

or positively affect their
emotions

Multidimensionalrelationsbetween In addition to, for example,

as a result of attunement over time
Inform design

particular aspects of an individual  characteristics like street ano_l 'af‘d use

(e.g., agent capabilities, culture) an furniture, accessibility, ah ~ POlICY In
Current particular aspects of environments pedestrian activity, an support i
Outline of (e.g., importance of affordance, adol escent s designsthat

Relationship history) (Chemero, 2003)herein value assessments, culture, target improved

one acts upon the affordances of ar and personal history g\(e_ntal el
environment in ways that either  influence their emotional €ing
attract or repel them responses to an environmer
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Based on the outlined usages of the theoretical framework for the purposes of this
dissertation, there are a couple of points that bear further mentiomwotiegthe potential for
scholarly contributions by applying the ToA in the context of planningares. First, recent review
has observetheintegration of the ToA in planningpecific conversations pertaining to relategics
such as urban green spaces (UGS) and health, and consequently suggested there is legitimate
explanatory potential for the ppach with respect to delineatitite spatialquality of spacesnd
moving beyond the unifocal concerns of the spatial distributions of and access {h&i@8n et al.,
2017) And second, the application of the ToA to specific topics related to younger populations has
demonstrated its value in an array of contbyt$acilitating research that highlights the unique
relational dynamics ohbse in younger cohortBor instance, affordansbave been used to study the
experiences of young peopterelation toUGS (Nissen et al., 2020)dentify potentialctivity
featuredn local urban design@d.opes et al., 2018)nvestigatdinks germane to natureased play
spacegHerrington & Brussoni, 2019 nd chi |l dr ends (Giastietal.c20i8ons t o na
explorec hi | dr e n 6(lSyttan2®@4) ahdi examiaehild-friendly environmental desigr{Clark
& Uzzell, 2002; Heft, 1988Horelli, 2007) Recognizinghe opportunity tocontinue this work
connedng the ToA withresearctspecificallyon younger cohorts, while also connecting the Theory
with thecentral pointof the field of planning (and specifically urban design), the aim of this
di s s e rflaraewokdigildicambination is threefold:) to conduct a&oherenmulti-study

investigationof a planningrelated topic that is theoretically informed by an appropriate
behavioural/ecological approa@);to explore and interpret the nature of a peigiace
pheromenon/relationship with aexplanatorily powerful tod(i.e., the framework) to theorize about

precise embodied cogni and perceptual procesgastentially affectinghe relationshipunder study
in service ofoffering novelinsightsto the field of planing; and3) to systematically link together the
results of the primary research with the larger field of planning practice in a manriscctraistent

in how itinformsscholarshippractice,andpolicy.

1.4 The Value of aninterdisciplinary and Ecologically Based Planning Investigation of
Adolescent Mental Health and Urban Design

Drawing onthe earlier mental health definition provided®glderisi et al. (2015 section

1.1.1,this dissertation focuses on the selfjulation and emotions, and by proxy the relationship

between bdy and mind, that contribute to an internal state affecting overall function through
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recognizing and investigating tkdgnamic, socierelational, and multievel aspects of the adolescent

mental health and urban design relationgbgrtion 1.2). By appigg an ecologicalrame adapting

this theory to the topiand fieldvia a pragmatic outline of planning, and contextualizing the
relationship between adolescent mental health and place (section 1.2) in a manner that draws on
planning and public healthBglarship, this dissertation endeavours to offeinterdisciplinary (i.e.,
aninteractiveperspective that seeks to analyze, synthesize, and harmonize links between
disciplines/fielddmethodsnto a coordinated and coherent wh@#oi & Pak, 2006)investigation

of the aforementioned relationshies presaged in the previous sectidme interdisciplinarystructure
and the accompanyinbeoretical frare of this dissertatiomllows for this workio contribute novel

empirical insights to the larger fietdf planningin a couple of important ways.

First, given thatone of the field oplanningd s p r i maslisyhe idenmtificateom af issues
and developing contingent strateg{8shurch, 1999)an interdisciplinary approach affords the
opportunity to conduatoordinated and continuously integrated research that pursues the
development ofoherent andnhultifacetedfindings and strategig€hoi & Pak, 2006)Applied to this
investigation, the structure diis dissertation will present such resedatboth planers andther
interestechudiencesurther afield As it relates to understanding the links between human emotion
and planning practicer e vi ew of ¢ oncept unglannizgaontexts abservedfthati e mo t i
the concept hatended tde understood ia more rationalist perspectitteat elides a deeper
engagemenwith ahost of socierelation factorghat other disciplines and fields suggestarplay
(e.g., cultural influencesh various emotional phenome@aum, 2015)Explicitly conceptualizing
the relationshifpetween urban environments and adolescent mental lrealthinterdisciplinary
mannemot only moves the assatéd analyses of this work past the relatively reductive perspective
that has ostensibly predominatedchplanning scholarship in the past, llgooffersthe field of
planning ammultifacetedinvestigation thatliscusses the implications it researcrom a
perspective that explores multifecicrelationalfactorsand multilevel influences relevant to
adolescent mental healtlecognizes the somatmd embodied cognitiiaputsof emotions (in this
case, as they relate to adolescerisd takesrto account theseonsideratioawhen recommending
potential changes for policy and practicktimately, thisinterdisciplinarystructureallowsfor this
scholarshigo bring to bear a momomprehensivenderstanding of the adolescent mental heaith
urban environment relationshiipr those in the field of planning through discussing a greater variety

of explanationgor and implications of the undertaken research (i.e., Chapter 7).
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Secondregardinghe application of an adapted ecological appndacscholarship
undertaken in the field of planninthis theoretical framingllows for theensuing research and
synthesis to draw from and engage with ecologicalpgndeptuatoncepts that have been charted in
related areas of scholarsiptare typcally omittedin planning work For example, fiordanceslike
several othehumangeography conceptbat havenot alwaysheenconsidered in plannindpighlight
thatemotionscantake on social forms of expressi@@ark & Uzzell, 2006 Rile, 20D) andcan take
the form ofaffective relations that shape the ways individuals see their world and elect to live in it
(Anderson & Smith, 20QINavarro et al., 20)7Af f or di ng t he opportunity fo
synthesis to engage wistuch conceptom bodies of scholarshifypically beyond the scope of
planningis particularly advantageous for this research topic for two central reasons. The first is that
this dissertatiof ®pic works with adolescents, who have often failed to be considered in urban
design deliberation@.g., Dunnett et al., 2002husthe resulting policy and practice discussions of
this dissertationds synt hesi persanalizdhe elperierecésioft f r om
this group to professional audiences. And second, this group is quite unique in that it is experiencing a
maturation process characterized by significant cognitive, physical, psychological, social changes
(Dahl, 2004; Dahl et al., 2018 ndconsequentlyhe relevance of this sertation will be enhanced
for planningaudiences by presenting discussitrasned within the ToAhat considea wide array
perspectivesensoryand environmental inputs (via affordance analyses and discussioich)
emphasize differenelational, so@l, anddevelopmental concerns specific to this cohort.

1.5ResearchOverview and Questions Connecting the Integrated Articles

In addition to the contribution prospects laid out abotajies have only recently begun to
connect urban environments and adolescent mental l{€al#iton et al., 2015; Krabbendam et al.,
2020) resulting in an opportunity to undertake more comprehensive studies that specifically aim to
expain this complex relationshigsuglia, 2019) Suggestions to improve this body of literature have
been made regarding both conceptual issues such as focusing on environmental justice principles
(e.g., vulnerale group access to infrastructuf&jeling et al., 2011)as well as methodological
considerations such as conducting more assessments of space affect anMpddityet al., 2019)

To address these gaps, this dissertatewks texploretheprecise relationships between adolescent
mental health indicators and urban environments by assessing their emotional respamses to
particular desigparadigms: pedestriaand transioriented design (PTOD) and cognitive

architecture (CA)As these particular design paradigms are explained in greater detail in the
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manuscripts comprisinGhapters 3hrough6, only a moresursoryexplanation is offereddre in the
introduction. Broadly, the PTOD paradigm is a planning model that focuses on reducing the vehicular
dominance of many modern urban areas through promoting active lifestyles that can be supported by
interventions and changes to urban form (elgsjgn scale, visual richness, area distinctiveness)
(Dittmar & Ohland, 2012; Renne, 2016)r example, those that improve wayfinding and pedestrian
safety(Ewing, 2013; Ewing & Handy, 2009CA, meanwHe, is a set of architectural concepts (e.g.,
symmetries, fractal patterns, biophilic architecture) tiaa®e been suggested to comprise specific

links between physicalxterior architecturdesigns (as external stimuli) and certain brain activity,

mood sates, etc. and which may possess benefits related to human health areingéEoldhagen,

2017) Importantly, though, both paradigms offer sets of specific design concepts that are present in
many urbarcontexts and¢an consequently move analyses beyond the investigation of coarser

operationalizations such as simply examining greenspderase urbaareas, or suburban spaces.

The overarchingbjectiveof this dissertation is tthereforepresent a comprehensive
interdisciplinary mixed methods, and theoreticailformed evaluation of the relationships between a
range of adolescent mental health aadors(i.e., emotional responsesy)dspecificPTOD and CA
conceptsTo accurately and appropriatdlyfil this objective the followinglist of questions were
asked to explore #se relationshipsom a range of research perspectives:

1. What is the nature of the relationship between specific urban built and natural design concepts
and different adolescent mental health indicators (i.e., emotional respoi»esj@r¢hing)

2. What is the state of the literature regarding the relationshipeleatihe mental health of young
people and urban desigri@gnuscript 1 Chapter 2)

3. What emotional responses do adolescents articulate in reference to differardrieé&®TOD
and CAconcepts (and why)Manuscript 2 Chapter 3)

4. What are the relationships between PTOD exposures, as reflected in six diffeeant
settings, and adolesdamental health indicators (i.qositive affect, negative affect, calmness,

anxiousness, perceived restorativeness, mental dé¢t@mahuscript 3 Chapter 4)

5. What are the relationships between each of the five specific PTOD concepts (i.e., imageability,
enclosure, scale, transparency, complexity) and adolescent mental health indicators (i.e.,
positive affect, negative affect, calmness, anxiousness, perceived restorativeness, mental

demand)¥Manuscript 4 Chapter 5)
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6. What are the isitu associations betwa specific PTOD (e.g., imageability) and CA concepts
and adolescent mental health indicatoMar{uscript 5 Chapter 6)

With respect to the selection of emotional responses as indictors of overall mental health-and well
being, to be cleathe six specittd outcomes of interest listed above were selected for three central
reasons. First, the selection of the three sets of distinct dimensions of mental health were made based
on the assumption that are mutually opposite or exclusive; thatisto say, fpledxam és uncl ear
one mightbe both very positively affected and negatively affected at the same time. Second, emotions
have previously been used as indicators for emotional development and mental health in
demographically similar groups such as clafdiGuhn et al., 2020Q)and thus are appropriate for

assessing adolescent mental health. And third, the use of emotions as iddiathrding

internalizing symptoms (e.g., negatigffect, anxietyy) of overall mental health have been shown to

be relevant in predicting earbynset (614 years) mental health conditiofffiomson et al., 2019)

which is precisely the proxy being inferredthis dissertation
1.6 Dissertation Mixed MethodsStructure: Fitting it all Together

As alluded tgpreviously this dissertatiofieaturesa mixed methodstructure Discrepancies
and inconsistencies pertaining to the concept of
research conversations have been well detéiledseBiber & Johnson, 2013Jowever, several
arguments have been extended in support of mixed metBolbstantivargumenthavebeen made
thatadvocate mixed method®t only enhance research explanations about the social world through
the qualitative perspectiveds more holistic appr
considers the finer details of each data point or case, rather than just controliiventp
complementing largescale quantitative worfiMason,2006) but that the combination of methods
also facilitate the development of emergent perspecti@sene et al., 1988esseBiber &
Johnson, 2013)

Seekingto undertakea comprehensive analysisofdd i s s e r t a,the averadrchingt o pi c

structureusedis a combination oéxploratory sequenti@ndtriangulationmixed methods designs

(see Figure 1.6.1) where qualitative and quantitative approaches are used in different phases to inform
the interpretation of findings that contribute to exploring a common research objective (i.e., research
guestion #1n section 1.5). Descriptions of triangulation and exploratory mixed methods designs used

here come fronCreswell et al.'s (200&)utline of mixed methods approach€seswell et al. (2006)
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explain that the triangulation design is a-q@ase mixed methods structure in which both

guantitative and qualitative methods are employed within roughly the same time frame to support a
common aim, whilexploratory mixed methodze a twephase design whdrethe separate

approaches are used in a complementary (i.e., building) fashion. This dissertation makes use of the
triangulation design specifically in the summative interpretation of the-stody results in Chapter

7 (i.e, discussion), and the exploratory sequential design in its structure of having the qualitative
research(i.e., Chapter 3) and to an extent the synthegiChapter & build into and frame the
subsequent quantitative work of the latiesearctchapterdi.e., Chapters-6). There are a few

rationale for applying this particular mixed methods approach: 1) to have the different research arms
of the dissertation corroborate or otherwise advise the findings of the others; 2) to allow for
adolescent voices an@spectives to guide the development of the qualitative findings, which then
help guide the ensuing research chapters and recommendations presented in the final synthesis; and 3)
to undertake a coordinated and comprehensive assessment of the potestiedtiiden adolescent
mental health and urban design by implementingadinateccomplementargrossstudy design

linked by a relevant overarching aim that each study systematically contributes to.

Figure 1.6.1 The Exploratory and Triangulation Mixed Methods Design

Qualitative Data | : Quantitative Data
»Interpretation <€—
and Results P and Results

As this dissertation isndét structured as eit
mixed methods scholarship, timterpretationgpresented ithe find synthesidollow a more general
logic that has been argued in support of mixed methods research as a general efiethissend,
the overarching structure and eventual synthesis of this dissertation subscribes to the same logic
espoused by Masd2006)who explains that social phenomena and sdibgais neither essentially
subject to macromesa or micra-approaches or perspectives, nor is it fundamentally quantitatively or
gualitatively defined. This perspective regarding social lidimittedly foremogpragmatic in
orientationas itreiteraes the sentiments other mixed methods positions liEandelowski (2000)
who noteghat at the paradigmatic level, mixed methods approaches cannot truly reconcile the
differences between the worldviews of positivism, gastitivism, critical theory, constructivism etc.

(Sandelowski, 2000 herefore the mixed methodstructure of this dsertation istrategically
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applied toallow the final synthesis tmore appropriatelgiscusghe topic of urban environments and
adolescent mental healifirough specific concomitanibut pragmatictheorizing abouadolescent
understanding$qualitative) and theorizing aboatlolescenbehaviourgquantitative)n the same
work,> and not through a wholly outlined and reconciled mixed methods paradigm.

Combining the different integrated articles of this dissertation at thgiiatave level,
Chapter Jresents an aggregated discussion of the research and methodological contributions, as well
as the policy implications, of the dissertation. Ttisicturestrivesto createa fuller picture of the
nature of the relationship betesm urban design and adolescent mental health through synthesizing the
contributing mixed methods papers in a manner where they converge on key shared points
(Tashakkori & Teddlie, 1998Buchstructureshave o met i mes been cri-ticized ¢
mi ndterdi adngul ati ondd6 which occurs when no attent.
accounts collected across meth@@8#verman, 1993)however, the&eomplementary naturef the
integrated articles in the dissertation are meastrtaturallyguard against this. Perhaps most
obvious is that the four primary research articles of this dissertsiiare a similar theoretical
framework which informed the development of the studies and the discussions of their findings.
Meanwhile, a it relates to ChapteB and 6these two sections share similar data collection protocols
(e.g., similar route, efironmental exposures) and ecological validity in their methods (i.e. jipoth
situ) which helps to minimize discrepancies in adolescent respuaidlesalsoaiding in the
consistency of the discussiohskewise, ®ncerning the quantitativ@anuscripts (i.e., Chapterss,
these three papease buoyed by their exploration thfe same set of emotional response outcomes
anddemographic group (adolescents aged/® While there are variances with respect to the
different aspects of eache s e a r ¢ hprotodolsapdaralysésthe synthesis aChapter takes
advantage ofnixed methods structure outlined heredoknowledginghese commonalities between
manuscriptdut still outlining the unique and complementamyntributions of each study to the larger

discussions offered.
1.6.1Linking Mixed Methods Structure to the ToA Framework

To illustrate the links of this mixed methostsucturewith the theoretical framing of the

dissertatonTabl e 1. 6.1 presents summaries of the | ink:

51t should be noted that this general approach to mixed methods is not exceptionally specific to this dissertation
or area of scholarship, and has been detailed in different forms lfeforeGreene et al., 198
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t heoretical framing of the aim, the applthised mett
is revisualized n section 7.2 of Chapter.@Thapter 3 uses qualitative methods to explore the

relational nature atheurban design and emotional response relationship, and the related rationale, as
articulated by adolescents. Chapters 4 and 5 entplagtitative methods to identify and examine

grouplevel trends among adolescents regarding their emotional responses to urban design quality and
individual desigrmprominencerespectively. Chapter 6 contributes assitu assessment of adolescent

emotiondresponses to different reaforld examples of urban design concepts.
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Table 1.6.1 Summary Links of the Dissertation Primary Research, Mixed Methods Design

Chapter, Aim Theoretical Frame of Aim Method Role in Triangulation

Exploring the interactional
relationships ofvhat

2 emotional responses . .
adolescent irsitu . . relationship between urba
adolescents report in relation Go-along

emotional responses . . : and architecturadesigns
to distinct urban and interviews X
to urban and and adolescent emotional

. . architectural designs, and the
architectural design . responses from the
reasonsvhy these emotions

Chapter 3:
Investigating

Understandinghe nature
of the interactional

concepts are suggested adolescent perspective
Chapter 4: Evaluatinghowthe aggregate o :
Quantifying the quality of different Identifying pc_)pulatlon
e Lr . . level trends in adolescent
associations between combinations of tban design Online ,
. S emotional responses to th
overall environment concepts in distinct areas surveys

overall design quality of

quality and adolescen either support positive or distinct urban areas

emotional responses negative emotional responses

Chapter 5: o .
Quantifying the Evaluatinghowthe Identifying pc_)pulatlon
e . - level trends in adolescent
associations between prominence of specific urban : .
o . , T Online emotional responses to th
specific design design concepts in different . :
: o surveys varying prominence of
concepts and areas either support positive « o :
. . : specific urban design
adolescent emotional negative emotional responses
concepts
responses
Chapter 6: Assessindiow the aggregate
Evaluating the irsitu  quality of different Examiningthe direct

links between overall combinations of urban design Ecological associations between rea
environment quality  concepts, as well as reabrld momentary world examples of urban

and specific architectural concept asseswent and architectural design
architectural designs examples, either support surveys concepts and adolescent
andadolescent positive or negative emotiona emotional responses

emotional responses responses

1.7 Organizing the Dissertationd s C o nOutknimg t&ie Conceptualization, Writing,

Revising, andSubmission Processes

A deliberate and systematic research and writing processes was carried out to complete this
dissertation. The review and framework manuscript (Chapter 2) consisted of database searching,
literature synthesis, and the development of frameworks and was conducted in late 2019/early
2020. This manuscript was accepted in 2021 and officially publishiedlilic Health Reports
2022. Data collection for the qualitative-gtong interview manuscript (Chapter 3) began in June

2021 and wasompleted in August 2021. Following an iterative process of data collection, analysis,
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and revisions and writing that was conducted alongside the data collection process, the complete
manuscript that comprises Chapter 3 has been accepted for publicaherjournaHealth & Place

and is currently in press. Regarding Chapter 4 and 5, data collection for the online survey was
conducted with the help of University of Waterlc
Léger market research firm, begarDiacember 2021, and was completed in January 2022. Analysis

and writing of these two manuscripts using the online survey data were completed in April 2022
culminating in their submissiaro two different peereviewed journals later in April 2022. Finiskin

the integrated articles in the dissertation, the data collection for the ecological momentary assessment
(EMA) manuscript (Chapter 6) began in August 2021, stopped for the winter, and was completed (for
the purposes of the article included in this disgiEm) inJune2022. Writing and analysis of the

manuscript began in February 2022 and was completed in JuneT2(R2rticle willsoonbe

submitted to a peaeviewed journafor publication Bookends of this dissertation, the introduction

and synthesi(.e.,Chapters 1 and 7), were written between April and June 2022.

Chapters within this dissertation are organized and presented in an integrated article format
that consists of five starmlone manuscripts, along with accompanying introduction and synthesis
chapters. The integrated articles consist of a review and frarkesticle, a qualitative research
manuscript, and three quantitative research papers. The review and framework article serves as the
literature review for the dissertation and focuses on synthesizing the contemporary literature
pertaining to young peogles ment al health and urban environmen
(planning, public health, and neurourbanis) to frame the topic for research and practice. Picking up on
some of the suggestions expounded in the framework manuscript, the qualitatiigatioast
documents adolescent participants completinglgag interviews on a preetermined walk through
a selection of different urban spaces, explaining their emotional responses to each setting and its
notable design qualities or reabrld examples o€A concepts. Also drawing inspiration from the
framework paper, the first online survey manuscript presents a quantitative analysis of the
relationships between six different urban settings (trail, bluespace, suburban mall, suburban
residential street, ban market area, urban plaza area) that were scored for their PTOD quality and a
series of mental health indicators (positive affect, negative affect, calmness, anxiousness, perceived
restorativeness, mental demand) among adolescents. The second oméipergunuscript examines
the associations between the five specific PTOD concepts (imageability, enclosure, human scale,

transparency, complexity) as they were scored across six urban settings and the same array of
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adolescent mental health outcomes. Thalfintegrated article, the EMA study, involved adolescent
participants completing walking surveys on the same route as the qualitative study and providing their
in-situ emotional responses to each setting and CA concept example on their smartphorigstér a ta

Chapter 106s references are combined with Chapter 706s
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Chapter 2
HowoUr bamvi r o Aine #acauwsPgop MedHaa | ANo¥ e |
Conceprtamdw®dr K PglelHe alPt Bpnni Ngur amdbani s

With Dr. Sean Doherty and Dr. Leia Minaker
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2.1 Abstract

Youth is a crucial period for mental and social development. Currently, mental illness among
youth is a global epidemic, and rates of disorders such as depression and anxiety continue to rise.
Urban living is linked with higher risk of serious mental iBsewhich is important since the world is
urbanizing faster than ever before. Urban environments and their specific landscapes, designs, and
features influence mental health and wading. However, no conceptual frameworks to date detalil
the impact of urn environments on youth mental health, nor has much study considered the growing
role of digital and social media contexts in this relationship, leading to calls for the development of
holistic approaches to describe this relationship. This paper syghesiisting knowledge on urban
places (both built and natural environments) and mental health in the public health and urban
planning literature, and points to the emerging field of neurourbanism/cognitive planning to enhance
current practice and researdfie develop two novel conceptual frameworks (one resaaiehted,
onepracticer i ented) adapt ed f +eclogicdd malel [SEM),which focusand s s 0 «
relationships between urban environments and youth mental health. Specifically, aitedvarig
social media contextual level is added to the SEM, and a-layétr concept is applied to highlight
potential crossield interactions and collaborations. The proposed frameworks seek to guide
professionals and researchers regarding their régpdature practice and study in this area.

Role in the Dissertation

Thisc h a p interdisgiglinary review and synthesis is primarily intended to collect and
combinetherelevant existing literature from planning, public health, and the emerging field o
neurourbanism in service ofitlining opportunities for practitioners and researchers to better address
i ssues related to young peoplebs ment al heal t h e
206s research f r ame wnoes &nurhber.obresearcirdpgpuuniiescifictod . 2) out |
unexplored research topics and underutilized methods. Some of these suggesstiakean up in the
ensuing primary research chapters of this disserté@ieweral suggestions offered to practitioners

(i.e., Figure 2.4.1) are expanded upon in the final synthesis of Chapter 7.
Keywords

built environment; mental health; neurourbanism; planning; urban environment; youth
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2.2 Introduction

Youth (018 years old) is a critintllhess i me i
among youth can arise as a consequence of the myriad physical, emotional, and social changes
experienced during these yeé@dorld Health Organization, 2018Prevalence of mental illness
among youth continues to rig€ollishaw, 2015; Glied & Cuellar, 2003; Gunnell et al., 2018;

Polanczyk et a).2015) and the onset of internalizing disorders in early life are among the leading

causes of disabilitgKapungu et al., 2018)

Living in urban areas is linked with higher risk of serious mental ill(@ssebner et al.,
2017) Relative to rural living, city dwellers have higher rates of schizoph(Enizk etal., 2013;
Jacobi et al., 2014; Pedersen & Mortensen, 2Qfisress, posttraumatic stress disorder, and paranoia
(Phillips et al., 2009; Prina et al., 2011; Silovalk, 2014) With migration to cities predicted to
intensify in the coming decad@dnited Nations, Department of Economic and Social Affairs,
Population Division, 2018understanding thafluence of urban environments on mental health is
important(Okkels et al., 2018)JUrban influences on youth mental health is currently understudied
due to a lack of fundin@Bundy et al., 2018; Hoagwood et al., 2018; Lu et al., 2ah8)suppd
(Dubicka & Bullock, 2017; MQ, 2019; Signorini et al., 2018) youth mental health research.
Noting this, interdisciplinary scholars have called for more comprehensive frameworks to clarify the
relationship baveen mental health and the environm@uinnell et al., 2018;®lia, 2019)ncluding
those that consider how urban environments influence youth mental (Railth& Chaix, 2019;
Suglia, 2019)

2.3 SynthesisObjective, Aim, and Theoretical Approach

Studies have only recently begun to connect urban environmengs@andn g prerdgh | e 6 s
health(Gascon et al., 2015; Krabbendam et al., 20@®ulting in an opportunity to develop
comprehensive frameworks that specifically aim to explain this complex relatid@sljjia, 2019)
Moreover, conceptual critiquesmed at this area of scholarshigve recommended the further
inclusion of equity considerations (e.g., independent mobility constréititti & Broberg, 2014)
and environmental justice principles (e.g., vulnerable group access to infrastr(iCieliey et al.,

2011) while a number of methodological improvements such as conducting more assessments of

spaceaffect, quality, and usabilittMadzia et al., 201%ave been called foRosing he question

Aiwhat is the state of the I|iterature regarding
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peopl e and berpbreose ofdhisgniheagias, todheréfore bring together literature from
multiple relevant fields (i.e., planningublic health, neurourbanism) poesent anultifield

conceptual frameworfory o u n g premdadHeatld ad urban environmewgplying a

multifield approach also illuminates the political processes, collective influencescsitcial
dynamics(Healey, 2007)as well as the social determinants of he&hH) (Northridge et al., 2003)

in urban areas that contribute to varied health outcomes via disparate access, exposure, and network

factors.

This paper synthesizes research on the urban influences of youth mental health from three
literatures (public health, planning, and neurourbanism/cognitive planning) to develop two novel,
comprehensive, interdisciplinary frameworks for research anohaegarding youth mental health
urban environment relationships. Ou(200d)popid 0a c h
ecological conceptual framework of the social determinants of health and environmental health
promotion to recogae the dynamic and mulkevel nature of the urban environmemuth mental
health relati onshi (004)fBméwork explictiy focuddsoon sobial and g e 6 s
environmental mechanisms by which urban environments can produceiggijuihental health
outcomes, thereby warranting a miiléld approach. In our novel conceptual frameworks, therefore,
we view youth mental heallirban environment relationships as dynamic, soglational, and
multi-level (individual, interpersonalneironmental, policy). Table 3.1 provides a definition, and
summary of key features, approaches, and ideas associated with each field to provide the material

bases for the later frameworks.
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Table 2.3.1 Overview of Fields Contributing to Urban Influences on Youth Mental Health

Research
Public Health Planning Neurourt;)allglnsr:mgCognltlve
Aféthe sci.:
protecting and improving fi éechnical and political fiéan i nter di
the health of people anc process conceed with the approach that connects pub
t heir c¢omm welfare of people, control mental health to urban
achieved by promoting  of the use of land, design planning to ceate better
healthy lifestyles, of the urban environment environments that will
Definition  researching disease an  including transportation improve the mental
injury prevention, and and communication wellbeing of individuals and
detecting, preventing an:  networks, and protection  communities in cities, and
responding to infectious and enhancement of the strengthen the resilience o
di s e &Centess for natural environmegt high-risk individuals and
Disease Control and  (McGill University, 2020) ¢ hj | \dlietrald, 2017)
Prevention, 2020)
" - U Multimethod evaluations
0 Determiningthe U Guiding the layout and of urban mental health
factors that influence development of urban topics
health areas
i _ U Interdisciplirary,
Key U Prevention through U Land use, urban desigr transdisciplinary
Elements multiple means and transportation collaborations
decisions
U Promotion of health _ o i Identification of and
behaviors and i Service provision, research on higrisk
lifestyles political process populations
U Social epidemiology, U Pedestrianand Transi ) ) .
Ecosocial theory Oriented Design U Attention Restoration
(Krieger, 2001) (Ewing, 2013) Theory(Kaplan, 1995)
Kgﬁggﬁf i Mixed methods, U Relational theory, co U Critical Neurogeography
Approaches preventive policy evolutionary approache (Pykett et al., 2020)
and Ideas positions (Verbeek & Boelens,
2016) a Amb_ulato_ry assessment
i Targeted biosocial research
interventions, il Social cohesion, mixec methods

longitudinal study land use, health equity

Key public health methods and practices pertaining to this topic include ecalseoid, the
use of mixed methods, and targeted interventions. Importantly, ecosocial theory delineates that a
combination of biological, sociological, economic, and psychological phenomena influence health
29



(Krieger, 2001) With respect to planning, pedestriamd transioriented design outlines multiple
features that may underlie the relationship: O0ir
(Ewing,2013) can contri buftCelen I®950H s emesmeclods plac&d(i . e.,
spaces are visually definéfwing, 2013) i d e a o Cullénhl®95e,n e&lsibnkaged (i . e
visual connections unifgig disparate elemenfEwing, 2013) , and o6l egi bi |l i tyd (i
the spatial structure of a place can be understood/navigateag, 2013). Key neurourbanistic

features include attention restoration theory (ART) which hypothesizes about the restorative health

impacts of environmen{aplan,1995) and &écr i ti cal neurogeography,
emphasizes a geographical focus during investigations of the brain in social (Rijikat et al.,

2020)

2.3.1Public Health

Public health has been oakthe foremost fields to consider issues regarding health and the
urban environment since the"€entury as industrialization and urbanization, the spread of
infectious illnesses, and urban health concerns prompted new perspectives regarding population
health(Rosen, 2015)By modern definitions, the urban environment is an important determinant of
youth mental healtfClark et al., 2007; Haddad et al., 2015; McCracken et al., 2318)ing in
urban environments has been identified as an important risk factor in the development and onset of
several mental health issuggissen et al., 2018; Reed et al., 2018; Toulopoetal., 2017)Public
health is critical to the identification of these health issues, prevention of ill health, and promotion of
healthy behaviours through means such as education, research, and policy recommé@Gdatienss
for Disease Control and Prevention, 20ZIHese roles are best understood by breaking down the

urban environment in terms of its built and natural features.

Built features of urban environments influence youth mental h@dtitdbg et al., 2018)The
presence of neighbourhood facilities (e.g., library, recreational center), for instance, can improve
social competencgChristian et al., 2015Wwhile the spatial dtsbution of urban environment
characteristics (e.g., pedestrian route directness) can influence the risk of depressive symptoms
(Duncan et al., 2013Jrban environments thateate autadependency can lead to negative emotions
(Ramanathan et al., 2014d)d produce more worry and stress in child passefigéstman et al.,
2017) while also creating high traffic noise, which hagb linked with increased annoyance

(Babisch et al., 2012nd sleeping problen{Siesler et al., 2013among youth. Such noisy
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environments can additionally reduce social cohesion and the restorative quality obrieaghls,

which also increase youth mental health isgDahambov et al., 201&nd are linked to symptoms
such as depression, anxi¢8tansfeld et al., 2000and impaired cognitive functigiaines et al.,

2001) Conversely, urban designs that promote opportunities for active transportation and exercise
can support youth mental hea{thhn & Fedewa, 2011; Li et al., 2016jor example, street

comectivity (Giles-Corti et al., 2011)narrow street widtlNasar et al., 2015gnvironment

aesthetics (e.g., street greenery, tree shafihg) et al., 2018playground featuredagels et al.,

2014) pedestrian crossovers, traffic lights, intersection dengRiethman et al., 2014and sidewalk

presencéRothman et al., 201&gan all encourage youth physical activity.

Natural features are also important determinants of youth mental (€h#tvla, 2015;
Tillmann et al., 2018)Blue spaces (i.e., waterscapes) can help adolescengntage their emotions
and distresgDjohari et al., 2018)provide opportunities for increased social interactishbullby et
al., 2013) and improve restoration and relaxat{dnJ. Roe & Aspinall, 2012).ikewise, green
spaces such as parks can reduce dffesta et al., 2015hile gardens/gardening can lower levels
of depressive symptoms and enhance emotionalbeatig(van Lier et al., 2017) Yout hs 6
engagement with natural environments has been positively linked with cognitive development
(Dadvand et al., 2015and reductions in ADHD sympton@&moly Elmira et al., 2014; Markevych
et al.,2014) In the longterm, childhood exposure to nature has been correlated with improved later
life mental healti{Dibben et al., 203, 7Engemann et al., 201%revention of ill health can also be
supported by spaces with greater tree cover density which can lower air pollution and improve mental
health(Dzhambov et al., 201&)nd overall qality of life (J-H. Kim et al., 2016)and areas with
higher greenness are associated with reduced depressive syridtoroa etal., 2019)and internal

and external behavioral issues (e.g., conduct problems, anfhitaglyia et al., 2019)

An important and emerginguplic health research opportunity is to consider the role and
influence of technology and social media regarding offering new ways of capturing how physical and
natural environment pathways may support (or diminish) youth mental health. These ubiquitous
media impact adolescents health uniquely (given their propensity for use) and can be leveraged to
understand social networks, their values, and impacts on health with greater temporal fffieeigion
& McPhearson, 2018)lo date, social media data hasrbased to highlight a number of important
phenomena such as analyzing park accessibility via visitation tfieiadsstead et al2018)

determine which aspects of parks and green spaces impro{leamnshue et al., 2018nap the
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objective characteristics of place with respect to happiiisshell et al., 2013)and identify which
public plazas are most preferred, used, and livegddeti et al., 2017)Beyond social media and

digital mediums, specific concepts including how perceptions of greenspace quality, usability, and
safety affect youth mental health require moreesiigation(Madzia et al., 2019 uture public

health research should incorporate more longitudinal def@gmcon et al., 2015; Lovasi et al., 2016;
Markevych et al., 20179nd reproducible yet theoreticaliyotivated masures rather than self
reports(Alderton et al., 2019)

2.3.2Planning

Modern city planning also emerged in the laté& @&ntury with the aim to address the
unsanitary conditions of growing industrial citi@arton, 2009h)As a field distinct from public
health, contemporary planning, as noted in T@8e,, is primarily concerned with guiding urban
development; informing decisions of transportation, urban design, and land use; and service provision
(McGill University, 2020) Planning functions (i.e., duties, roles) can complement public health goals
when they recognize the influence of additional influences like sndtaral forceqHealey, 2007)
economic developmelf€orburn et al., 2014; Corburn, 2018nd housingPillas et al., 2014in
several domains of urban health. Evolving understandings of health in planning have elevated notions
of place identity, <Natargjan)201qheospasia mature df placeyand of pl ¢
how spatial variations contribute to health inequalifigarton, 2009a; Stevenson et al., 2Q16jh
implications for the planning field in addressing youth mental health.

Planning processe&an impact mental heahl(Rydin et al., 2012%ince several social
determinants of health are intertwined with planning governance and its prd&ssisset al.,
2007) Land use decisions are particularly important as they affect health via design, density,
diversity, and damation accessibilitySallis et al., 2016)For instance, providing green space access
can facilitate the development of social tie& a ¥ mi e r c, greater, streendtdioBkJaccessibility
can lower psychological distre§Sarkar et al., 2013and higher levels of greenery (e.g., trees) can
mitigate noise annoyandki et al., 2016) Mixed land use can make access to services and facilities
easier(Feng et al., 2010pnd also encourage exercfSarkar et b, 2013) Neighborhood design also
affects ment al heal th: areas t hdGehlil986dnablde 6soft
both movement andrgering which promote social interacti®. Brown et al., 1998)nhance sense

of community(Inclusive Design for Getting Outdoors, 201@hd improve quality of lif¢Gehl,
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2011) Building designs featuring fagades with windows and doors facing pathways provide
surveillance ttthreowsdgh e®d Yye anal canS. CBrownreiabut e t o
2009)

Planning processes impacts on youth mental health are not equally distributed. For example,
green infrastructure (GI) can improve mental health through reducing heat stresspafidtain,
and providing opportunities for exerci@emano et al., 2018; Irvine et al., 2013; van den Berg et al.,
2015) however, youth experience their local infrastructure differeghtiy adults due to limited
independent mobility and parental contr@éparone & Pacilli, 2012; Foster et al., 201B)aning
processes seeking to increase younhg peopl eds use
inequities by ensuring youth have equal opportunities to access these health promoting resources
(Kyttd & Broberg, 2014)Planning for youth mental health therefore requires addressing
environmental justice and equity (i.e., accessibility/usability) in local paliprocesseBraveman
& Gruskin, 2003) Health equity or environmentally just planning processes have the potential to
impact youth mental health and prevent problems during adul{keelihg et al., 2011 py
proactively addressing potential aetiologies, mitigating identified risks, and enabling behavior
changes via policy implementation and resulting opportunity structures.

Better orienting planning to effectively address youth mental health promotion requires an
appopriate foundation. Much existing research promotes physically deterministic approaches that are
rooted in the notion that changes to physical landscapes will result in desired social and behavioural
changegEwing et al., 2003; L. D. Frank et al., 2008hese approaches, however, fail to consider the
diverse social and environmental exposures that exist in urban areas and canedot(imequal)
health impact$Corburn, 2013) Consequently, interdisciplinary and socially conscious viewpoints
have been advocated by researckBeston et al., 2015)Corburn(2009) for instance, articulates a
relational view of urban places and health equity which suggests places are doubly constructed
physically (i.e., urban environment) and socidilg., assigned meanings, and construction of
networks, institutions, and processes that shape such méamdgomposed of complex relations
among the physical features, social forces, and processes of mewkimg. Thus, no one fixed set
of charactastics and meanings define a healthy/unhealthy @i@oeburn, 2017)Recently, Verbeek
and Boelen$2016)have furthered this work by suggestingesmlving approaches that center on
developing solutions to issues via local population participation and expertise. Physically

deterministic approaches also fail to recognize togong influence and roles of social and digital
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media. In recent years, public sectors have turned to social media and web platforms to expand health
information and suppofMoorhead et al., 2013as well as improve participation,-pooduction, and
evaluationgTursunbayeva et al., 201 Adopting these approaches and data sources hold great
potential to track urban space use, mobility flows, and reorient city services for loca(lheeds
McPhearson, 2018)

2.3.3Neurourbanism, Cognitive Planning

The emergence of new fields offers novel methodological approaches for investigation. One
relevant approach is neurourbanighdli et al., 2017) referred to by others as cognitive planning
(Mondschein & Moga, 2018Which is atransdisciplinanyfield focused on precisely understanding
effects of urban living and environments on neurologicat@sses, and enhancing the collaboration
between neuroscience public health, and planning, among other fields, to create more healthful
environmentgAdli et al., 2017) Broadly, the field, which currently exists mostly as a research
oriented endeavor absent an official affiliated practice componemgpes largescale
collaborations as a means to design more just and humane cities which improve health outcomes and
equity for increasingly diverse populatiofiyydon & Garcia, 2015; Mondschein Bloga, 2018)

Growing evidence highlights the potential of this field and its strategies and methods for professional
practice and health resear(¢tett et al., 2019 adouce et al., 2017; Smilek et al., 2006; Williams &

Long, 2015) The increasing affordability of wearable sensing technologies that measure

physiological parameters such as heart rate, electrodermal activity, and skin temperature has helped to
propelthe field forward(Piwek et al., 2016)These portable technologies have been employed to
investigate welbeing, emotions, and stress levels across pl@agsnall et al., 2015; Birenboim et

al., 2019; Edelstein & Macagno, 2012; Elsadek et al., 2019; M. Kim et al., R@dfkou et al.,

2019; Lakshmi et al., 2014; Werner et al., 201#)ile labbased technologies such as functional

magnetic resonance imaging have been used to assess brain responses to different landscape visuals
(T.-H. Kim et al., 2010; Tang et al., 2017)

Cognitive planning and neurourbanistic approaches have much to offer public health and
planning. Wearable psychophysiological technologies allow for more detailed captures of cognitive
and emotional outcomes through measuring specific physiological para(@eigFst al., 2016lke
skin temperature and conductance, or heart rate variglibtyjo et al., 2015)These measures may

improve prevention efforts and policy by facilitating more robust investigations into mechanisms by
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which dfferent urban environment characteristics affect frustratdmpinall et al., 2015)and more
precisely examine the positive psychological effects of natural environment §pateloe et al.,

2013) Methodologically, the incorporation of biosensors can complement qualitative research by
transforming qualitative reports of perceptions into quantitative measures of eniDiormspf et

al., 2019) This could allow researchers to more precisely understand andyidehnitih features of

urban environments have the greatest cognitive and emotional impacts on indiiBdnalsi et al.,

2015) Such insights may ald®lp researchers draw closer to revealing the aetiology and
mechanisms of psychopathology across the lifegpamZhu et al., 2019)and inform medical and

health practitioners on what types of locations might maximize the mental health benefits of exercise
(J. Roe & Aspinall, 2011)Regarding urban d@n, these approaches could be used to more precisely
measure and perhaps better measure how youth experience urban environments, both positively and

negatively(Mavros et al., 2016)
2.4 Proposed Frameworks

This paper synthesized public health and planning literature regarding the urban
environmentsyouth mental health relationship, and highlighted the methodological potential of
neurour banism/ cognitive planning2084 proaches. Usi
multidisciplinary conceptual framework, we have identified central concepts, designs, practices,
processes, strategies, tools, and values relevant to this relationship from planning, public health, and
neurourbanism. With this background, e si gned t wo fi ntegratedo fr ame
multiple fields. We elected to follow this integrative approach to framework development as
individual paradigms can be particularly adept at identifying particular concepts but are generally
more limited with respect to articulating comprehensive rAfatitorial phenomeng@Manning, 2019;
Pykett et al., 2020)

Given the calls for a holistic arichnsdisciplinaryapproachBotchwey et al., 2015; Haskins,
2018) we offer two novel frameworks, offier practitioners (Figur@.4.1) and one for researchers
(Figure 24.2), to guide future practice and study regarding the urban enviroryoetit mental
health relationship. The fr gifé/acicdcdogieaknmdeh d upon
(SEM) that highlights interactions between various systems shape and affect health outcomes, from
the microsystem of the individual through multiple mestesys (interpersonal, environments) to the

macrosystem of society. In particular, the frameworks add new interactive/collaborative areas of
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i nqguiry/importance, and adapts the SEM to four

holistic account oindividual and interpersonal characteristics to incorporate a wider array of
cognitive capacities and social factors; 2) relatig@alrburn, 2009and ceevolutionary(Verbeek &
Boelens, 2016approaches to advise researchers and practitioners to investigate assigned meanings
of, and relevant social forces influencing, perptace interactions; 3) the indion of participatory
methods as they can lead to healthier, just, and egalitarian comm(fitieisnan et al., 2006and

4) the integration of youth perspectives as they can make essential contributions to the design and
implementation of programs and polici{@atton et al., 201&nd elucidate missing perspectives in

existing modelg¢Arunkumar et al., 2019)

The newinteractivelevel/zone, digital and social media contexts, was added to the SEM to
recognize the pervasiveness of these ndtings, namely the influence of related technologies (e.g.,
smartphones, social media) in transforming and facilitating human behavior, communication, and
interaction. Mounting evidence suggests such technologies can both positively and detrimentally
affed mental health, extend the capabilities, quality, and reach of health s¢Naéshsnd et al.,

2019) and produce a surfeit amount of social media, big, and other digiailyed data that are of
great interest to human behavior researcfiesa & McPhearson, 2018Recognizing a new

distinct digital contet can add to the breadth and depth of understanding regarding this relationship
by further illuminating mobility flows and the uses and perceptions of urban piases &
McPhearson, 2018providing revealed rather than stated preference(dafeez et al., 2019)and
allowing comparisons of emotional and attitudinal responses to social phenomena via sentiment
analysegRoberts et al., 2019; Schweitzer, 20@garding the location of the digital context as the
most distal component tie developedrameworks, while other&.g., Shankardass et al., 2019)
have suggested a more mirroredtworld and digital world conceptualization of how such cotgtex
may influencehumanwell-being, here we take an approdstemostrooted in recognizing the
growing ubiquity (to be sure, digital contexts are not yet ubiquitoiudlese influenceas aforcethat

cuts acrosand consequentially interacts with factatghe other levels of the framework
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Figure 2.4.1 Practitioner Framework for Youth Mental Health and the Urban Environment
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Figure 2.4.2 Research Framewk for Youth Mental Health and the Urban Environment
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2.5 Frameworks: Theory to Application

Each fieldds unique roles and opportunities
with other fields (greyshaded areas) are highlighted in the frameworks. Arrows between concepts
illustrate specific potential interactions that the respectillatmarations could explore. The
frameworks also recognize the overlapping nature of roles and opportunities within each field with
dashed lines to indicate the fluidity and multilevel nature of concepts, ideas, and points, and that
policy positions (practie) and study topics (research) can be complementary endeavors. When
interpreting the frameworks we acknowledge that neurourbanism is not an extant professional
practice, rather an interdisciplinary research area. As such, we use this space in the katoewor
suggest ideas and concepts where other relevant fields (e.g., neuroscience, psychology) can
collaborate and advance knowledge or improve practice. Last, while the discussion focuses on
collaboration opportunities between the different fields, we thatetotal neurourbanisiplanning
public health collaborations featuring concepts from the two frameworks are also encouraged.

Planning practitioners may use this framework to support youth mental health in urban areas
via strategies such as digital tacogies to track space use, mobility flows, and reorient city services
(llieva & McPhearson, 2018dr youth needs; addressing housing tenure is®ittas et al., 2014)
via amendments to municipal codes; and designing areas with greater enclosure to foster social
cohesion and/or mitigate social fragmenta(i@ammit & al., 2010) Public health practice may
develop and disseminate outdoor learning materials to improve psychological re¢@emge?019)
or pr omot enitiatives & eevalop marecetivirdadnmentally connected ad@lbdtsman et
al.,2009) Campaigns to educate families about the me
spaces (e.g., develop competence, emotion regulatibanea confidence, resilien¢ly. Gray,
2011), and the promotion of policy positions to reduce noise poll{Batisch et al., 2012; Ties
et al., 2013would also be advised to ameliorate youth mental health. Related fields (as illustrated in
Neurourbanism portion) could advocate for 6écompl
roadways and transit networks to safely accommaalhtesers and their nee@Shriqui et al., 2018)
or explore the use of virtual reality technologies to addrdssn mental health phenomena such as
acrophobigHong et al., 2017)

With respect to collaborative practices, planApuiplic health partnerships may seek to

develop and promote policy that address neighborhoods with high levels of socialtoep{ielow
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et al., 2004)aim to improve neighborhood social cohegigicPherson et al., 20149r support
multimodal transit networks to increasgigity opportunities. Planningeurourbanist collaborations
could promote environmentally just planning for youth by proposing and developingsgesitc
legislation to lessen cognitive loads (e.g.-boausing(T.-H. Kim et al., 2010), building partnerships
dedicated to mutual learning regarding planning and neuroscience topics (e.g., building, place
affects), or using social media and other geolocated dataeatizl® urban areas with high incidence
of depressiorfYang & Mu, 2015)and povide support via vision zero commitments (i.e.,

multiprongedcampaigns promoting safe transport, physical actiy@@yiriqui et al., 2018)

Regarding research, planning researchers could explore the perceived exposure impacts of
routinely travelled routes (e.g., tripasl dmd&rom
interviews(Carpiano, 2009and place accessibility and meanings through PhotoVoice methods
(Belon et al., 2014)Public health study may pursue research featuring the use of detailed
ethnographic study of urbaterived youth mental iliness as it has been previously suggested to
investigate the mechams underlying urban living and mental disorders, and to better understand the
lived experiences of affected individuals and grofydanning, 2019) Ambulatory assessments (i.e.,
study of individuals in their natural environmerfesturing ecological momentary assessments that
strategically and repeatedl y (Shitinmhatal.e2008ouldj ect s & ¢
be employed to examine preferred activity locations or engagement patterns. Neurourbanistic study,
using neuroscientific methods and physiological sensors which objectively quantify impacts can
potentialy expand knowledge on place and building affédpinall et al., 2015)and could
investigate different relationships: the nature of different exposures across settings (e.g., alleys,

intersections), or psychotic disorder developn{Erissen et al., 2018)

Planningneurourbanist research collaborations could examine the enhanced cognitive load of
urban environments on the brdf@rassinietal.,2019) i f/ how di sti nct ur ban er
such as linkagédegibility, enclosure, and imageabili(oeing, 2018pare perceived by and affect
mental health outcomes; conduct sentiment analyses of youth populations regarding changes to urban
form; or engage youth in virtual n@g environments to gather feedba@chromFeiertag et al.,
2020) Neurourbanispublic health research collaborations could further investigate strategies to
mitigate risks for vulnerable groups by researching bioghysind neurological responses to urban
features including temperature ranges, noise levels, and @lwset al., 2015)and settings (e.g.,

transportation corridor@Neale et al., 2019Joliage(Park et al., 201$) Preventivebased reseah
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could seek to implement web programs to support mental H@aittila et al, 2019)or digital health
promotion initiatives for youth in highsk areas (e.g., adolescent girls in urban sl(@mandra et al.,
2014). Finally, public healtkplanning collaborations could use geolocated and social media data to
study how youths make decisions in space that may impact relevant behavior (e.g., physical activity)
(llieva & McPhearson, 2018gxamine the impacts of distit soundscapes (e.g., plazas, outdoor

malls) and infrastructures (e.g., green infrastructure), or conduct document analyses linking local

zoning policies with active transport goals.
2.6 Conclusion

Synthesizing literature from public health, planning, aadraurbanism/cognitive planning,
this paper proposes two novel frameworks to inform practitioners and researchers on the urban
environmemtyouth mental health relationship. The frameworks may be used to enhance practices at
multiple social and ecologicatVels. Crossield collaborations are encouraged to improve behavioral

change research and interventions, and develop nuanced policy recommendations.
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3.1 Abstract

With the continued migration of people into cities, urban environmentseamming
increasingly important determinants of health. However, the study of how precise environmental
designs are linked to mental health are generally lacking, especially among adolescent populations.
Using a qualitative approach featuring 23ajonginterviews with adolescents, we investigated the
relationships between specific urban designs as outlined in pedeatrithtransioriented design
(imageability, enclosure, scale, transparency, complexity) and cognitive architecture (biophilic
architectwe, symmetries, fractals) concepts and adolescent mental health indicators (i.e., emotional
responses). Central findings from the subsequently undertaken framework analysis include
considerably different perceptions regarding natural versus built enclrsdifandmarks,
significantly more expressed emotional engagement with visually rich and transparent urban designs
relative to grey/concrete and windowless designs, and strong positive reactions to the three cognitive
architecture concepts. Additional espitory gendebased analyses were conducted and found
potential differences in perceptions of design concepts between boys and girls. We note the broader
relevance of these findings by discussing their implications for practitioners and suggestingyhow the
can advance certain UN Sustainable Development Goals.

Role in the Dissertation

Having identified a paucity of researchthah c | udes and del v-pessoni nt o ad
perspectives and experiences of urban designs t he previ ous chaptero6s | it
synthesis, Chapterrgcessarily intends frovide an indepthqualitative exploationofa d ol escent s 6
emotioral and relationalinderstandingeegardinga variety of realvorld PTOD and CA concept
examplesThe firsthand accounts provided by the participants in this staggprtantlydetail the
perspectives of adolescemiisough noting th@erceived benefits, dwbacks, symbolic meanings,
and other socioelational affordanceslated to their emotional responses that adolescents themselves
attach to the different design concepittimately, thesdindings and their subsequent expanded

conversations providealuable descriptiveontext to the final synthesis and discussion of Chapter 7.
Keywords

adolescent; built environment; mental health; planning; qualitative research; urban design

66



3.2 Introduction

Adolescence, or the years between 10 and 1% risical period of time in the development
of an individual (World Health Organization, 2018). Research into the mental health of this
population, however, suggests concerning trends. For instance, in the US it is estimated that 36.7% of
adolescents (1247 years) have persistent feelings of sadness or hopelessness (Centers for Disease
Control and Prevention, 2022), in Turkey over 35% of both girls and boys (11 years) report feeling
low (e. g., unhappy) at least once a week, while more broad global estimggest that 1@0% of
adolescents suffer from a mental health problem (Choi, 2018). Such mental health maladies incurred
during this developmental period can eventually contribute totiemg disability (Kapungu et al.,
2018) and increased risk of chioillnesses (Scott et al., 2016) later in life. These risks are
exacerbated by geography. For example, extant evidence suggests individuals residing in urban areas
report higher rates of schizophrenia (Frick et al., 2013; Jacobi et al., 2014yaposdic stress
disorder, and paranoia (Prina et al., 2011, Silove et al., 2014). However, additional research is needed
to better understand the complex relationship between urban living and mental health (Okkels et al.,
2018), especially given growing migrati trends from rural to urban areas (United Nations, 2018).
Examining links between urban environments and mental health is particularly important for
vulnerable groups such as adolescents as such research is oftesuppdeted relative to the
¢ o h ogrotvibganental health issues (Dubicka and Bullock, 2017; Signorini et al., 2018). Further,
given the international communityés stated commi
desining urban areas that consider the needs and perspectives @rymmgations in service of
supporting their health. Accordingly, the present study investigates urban environments and
adol escent ment al health through a qualitative e

between urban and architecturaliges and their emotional responses.
3.2.1AdolescentMental Health in Urban Environments

Study of adolescent mental health and urban environments can be further broken down into
the study of built or natural urban settings. Built environments and their attehdaatteristics have
been connected with both beneficial and deleterious mental health impacts. Salubrious impacts such
as improved social competence may be influenced by the presence of local facilities (e.g., library,
recreational center), while physi@nd mental health may be enhanced via designs such as pedestrian

crossovers (Rothman et al., 2014) and streetscapes featuring sidewalks (Rothman et al., 2018).
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Conversely, autoriented environments can produce high levels of traffic noise leadingdi®gre

reported annoyance (Babisch et al., 2012) and sleeping problems (Tiesler et al., 2013). Natural urban
spaces, meanwhile, are frequently associated with protective and developmental benefits. For
example, bluespaces (e.qg., rivers, ponds) and greesg@age parks, recreation areas) can aid in
emotional regulation (Djohari et al., 2018) and reduce stress (Feda et al., 2015) among adolescents,
respectively. Despite these ostensible benefits, recent scholarship has recommended more
methodological precisn to identify further pathways of environmental determinants of adolescent
mental health (Madzia et al., 2019), and specifically the mental health implications of distinct urban

designs (Buttazzoni et al., 2022).
3.2.2Pedestrian and Transit-Oriented Design,Cognitive Architecture

A number of urban design concepts and paradigms have been developed with the intention of
addressing the negative social, environmental, and health impacts of automobility anidlesutitol
planning in modern cities (Gehl, 2011). €eming urban health, the transiiented development
(TOD) approach is one such framework that focuses on ameliorating health abeéingithrough
facilitating social interactions by improving local facilities, developing better transit network
connedons (e.g., quiet and intimate thoroughfares), and prioritizingmetorized mobility (e.g.,
calming automobile traffic, adding bike infrastructure and transit stops) (Jacobson and Forsyth, 2008).
Other noteworthy TOD design strategies include a retunmitoan scale public open spaces (Lamour
et al., 2019) and streetscapes characterized by rasedransit and other public uses (Kong and
Pojani, 20179 both of which can foster positive pedestrian perceptions of and interactions with local
environments. Aditional theoretical concepts such as appropriation (i.e., theoduction of space
to suit the needs of people) and publicness (i . €
been suggested to support telforinpuowwedwelbdngthrauglpr opr i e
promoting active use of and engagement with different settings (Leclercq and Pojani, 2021). More
pointedly, as it relates to urban mental health, a variety of different specific design concepts aimed at
enhancing welbeing have been promoted such as, for example, green facades, streetscape

naturalness, water displays, and place biodiversity or natural diversity (Buttazzoni et al., 2021).

While both larger, overarching urban design paradigms as well as specific core@pts h
been linked with urban health topics, larger paradigm notions such as appropriation and publicness

are highly dependent on local political context and social norms in their issue framing processes,
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while specific concepts such as green facadesandwatti spl ays generally ar ent¢
presence. Consequently, to evaluate urban design concepts are that are both less bound to socio

political framing processes and relatively ubiquitous in their environmental presence across contexts,

our studyevaluates pedestrian and trasesiented design (PTOD) and cognitive architecture (CA)

concepts. PTODs are meant to promote more sustainable and active urban lifestyles through

emphasizing enhanced population density, residential intensification, prabkit use, walkability,

and place accessibility (Calthorpe, 1993; Dittmar and Ohland, 2012; Renne, 2016). Five PTOD

gualities have been noted as being important to the quality of living among urbanites: imageability,
enclosure, human scale, transpareacy complexity (see Tab&2.1) (Ewing, 2013; Ewing and

Handy, 2009)Imageabiltyo f t en i nvokes oneb6s 6sense of placebd
spatial features (e.g., space climate, architectural quality) that add to leaving an enduring impression

(Gehl, 1987). Seconénclosuremay be described as the extent to which verétahents (e.g.,
buildings, walls, trees) visually ddfiikree qau ap u ltlyi
and is consequently linked to a sense of O&herene
Third ishuman scalgor the ntion of how the physical qualities of a space (e.g., size, texture) either
accommodate or occlude human activity (Kay, 1998). Specifically, spaces structurally designed for
accelerated speeds (i.e., automobiles) can potentially overwhelm pedestrianaswhtiegs that

prominently feature signs and other wayfinding elements with smaller proportions may support

pedestrian comfort (Kay, 1998). Fourttgnsparencyis the concept of how much one can see or

perceive (e.g., human activity) beyond the stfedta c o b s, 1993), and is Ilinke
space (Arnold, 1993). Lastpmplexityrefers to the visual richness of a space as it relates to the

diversity of architectural styles, buildings, ornamentation, landscape features, signage, and human

aci vity (Rapoport, 1990). Complexity is often col
(Nelessen, 1994).
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Table 3.21 PTOD Designs and CA Principles

Concept(s) (e.g., features)

PTOD Feature

Distinctiveness (e.g., courtyards, plazas, historic building frontage, outdoc
dining) (Clemente et al., 2005)

Roomtlike quality (e.g., proportion of street walls, viewable proportion of s
(Clemente et al., 2005)

Detail, texture, physical elements (e.g., sight lines, average buildinigthiig
of small plantersjClemente et al., 2005)

Perceived/viewable human activity (e.g., proportion of street walls, propol

Imageability
Enclosure

Human Scale

Transparency of active uses|Clemente et al., 2005)

Complexity Visual richness (e.g., # of buildings, # of basic colours, # of pieces of pub
art) (Clemente et al., 2005)

CA Principle

Biophilia Privileging of natural environment features in desiiRygan et al.2014)

Division patterns of borders, frames, moldings, and ornament (i.e.,
compositional form of repeating patte(ddye, 2007)

Symmetries Bilateral symmetry of facadé&oldhagen, 2017)

Fractal Patterns

While PTOD hadargely focused on active living issues, other notions such as CA have
sought to explore the implications of particular architectural designs with respect to mental health and
cognition (Goldhagen, 2017). Relevant CA principles include biophilic archiegdtactal patterns,
and symmetrieBiophilic architecturds the privileging of natural environment features and
characteristics in urban design, and stems from
nature (S"oderlund and Newman, 2015). Exa®jmclude green rooftops and green facades, which
have been linked with mood improvements (Tyrvainen et al., 2014) and relaxation (Matsunaga et al.,
2011) in adult sampleSymmetriegn architecture are repeated portions that are either translationally
(i.e., repeated units along a line), rotationally (i.e., units repeated after rotation by an angle), or
reflectionally (i.e., mirror images) symmetric (Salingaros, 2014). Humans have evolved to recognize
symmetries automatically, and often perceive dedapidng these organizing mechanisms as
random, disordered, and potentially as causing alarm (Salingaros, PfHetal patterns
meanwhile, derive from the mathematical concept of fractal geometries, which are objects that repeat
similar patterns on incesing and decreasing scales (Salingaros, 2014). Due to their immense detail,
importance to building character (e.g., often found in cathedrals, city halls), and connections to
internal brain functioning (e.g., preference for fractal structures), fractaismarease relaxation and
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place attraction (Joye, 2007) and possess restorative qualities (Hagerhall et al., 2008). Together the
selection of PTOD and CA concepts offer a diversity of theoretically relevant urban design and
ornamentation concepts that mmpact adolescent mental health and are likely to be relevant and
applicable to other urban contexts beyond the frame of our study.

3.2.3Research Justification, Questions, Context

Extant research examining urban environments and adolescent mental health has often
focused on broadly defined natural or built urban spaces. Precise relationships between urban spaces
and adolescent mental health indicators subsequently remain undezdxplaus, recent scholarship
has recommended that future research examine more granular pathways between urban environments
and mental health (Buttazzoni et al., 2022; Madzia et al., 2019). Therefore, in this paper we sought to
gualitatively explore, viagralong interviews, tha-situ emotions of adolescents in response to
specific urban design qualities and architectural concepts. Within this outline we asked:

What emotional responses do adolescents articulate in reference to the different PTOD and

CA examples?

Why do adolescents articulate these emotional responses in reference to the different PTOD

and CA examples?

Along with these primary research aims, recognizing that there are ggueadfic trends in
adolescent mental health (Connolly et ab1@; Patel et al., 2007), a secondary aim of this study was

to explore potential gender differences in these responses.

To further contextualize the nature of these relationships and organize our findings, we
framed our study within the Theory of Affordaas which explains thafffordancesre what an
environment of fers an individual , -madratd reéldtiandl on e 6 ¢
processes will determine how they interact with a setting (Chemero, 2003; Gibson, 1979).
Application ofthis theory allows us to examine the significance of affordances defined as specific
urban and architectural designs or concepts, like those in the PTOD and CA frameworks, and
emotional responses such as those experienced by adolescents as they ngiveliffecent urban
environments. This theory has previously been effective with respect to understanding similar topics
such as the youthriendliness and activity affordances of urban design (Lopes et al., 2018), emotional
affordances of natural landscap@&oe and Aspinall, 2011), and play quality and opportunity

affordances in naturkased play spaces (Herrington and Brussoni, 2015).
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3.3 Methods

3.3.1Study Context

All data collection took place in Kitchener, Ontario, Canada, a medined urban area

located 1 h outside of Toronto, and home to 261,610 people (Region of Waterloo, 2020). Walks for

the gealong interviews were conducted on a-getermined ~1.65 km roel (see Figure 3.3.1) near

and in downtown Kitchener. Our team scored each discrete setting on the route across the five PTOD

constructs previously discussed (see T8de) using a validated tool (Clemente et al., 2005). The

scoring tool has been preuigly used as a design quality measure in studies assessing street enclosure

(Yin and Wang, 2016),

el derly

peopl eds

neighborhood walkability (Hooi and Pojani, 2020), with the latter study regartivan design

navigati c

quality scores similar to ours. Design features were scored from roughButh that the higher the

score for a feature, the more prominent it was in the setting (Clemente et al., 2005). Our interview

route featured stops on a 1) multimbttansit path, 2) residential street, 3) urban bluespace (i.e.,

lake), 4) urban greenspace (i.e., park/open area), 5) public transit hub,-Gphisivntown street,

and at City Hall. The last stop, the area around City Hall, contained threearéle<amples of the

principles of CA under study: biophilia (urban garden), symmetries (historical building), and fractal

patterns (church) (se&ppendk 7.10.).

Table3.31Rout e Setti ngScoresDesi gn

Feature

Design Feature

Imageability Enclosure Scale Transparency Complexity

Urban Setting

1. Urban Trail 2.42
2. Residential Street 3.93
3. Urban Bluespace 5.54
4. Urban Greenspace 4.44
5. Public Transit Hub 3.82
6. Downtown Street 6.27

3.32
2.50
1.66
1.87
1.98
2.46

3.88
3.27
3.70
3.90
3.13
4.33

2.29
2.45
2.24
2.45
231
3.32

4.71
5.87
5.93
5.63
5.95
5.36

*Notes: The higher the score, the more prominent the particular design feature |

Tool available at:

https://activelivingresearch.org/sites/activelivingresearch.org/files/FieldManual _071605.pdf

72


https://activelivingresearch.org/sites/activelivingresearch.org/files/FieldManual_071605.pdf

Figure 3.31 Route Map

(Numbers correspond with the list in section 3.3.1

3.3.2Recruitment and Sample

Using purposive and snowball sampling techniques (Patton, 1990) to access an infermation
rich group and generate variation in terms of socioeconomic status (SES), gender, and age, we
recruited 23 adolescent (aggdl¥) participants through our researchtédas s oci al net wor Kk s

local youth groups (e.g., digital social media posters/ads). Eligibility criteria stipulated that
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participants be: 1) a resident of KitcheWgaterloo for at least six months (i.e., familiar with the

area); 2) between the ages afdgil 6 years ol d (or 17 without a dri v
enough to have some | evel of independent mobilit
license and thus have an enhanced activity space; 3) physically able to complete a 1.68 &mn wa

able to converse in English; 5) granted participation via written parental/guardian consent; and 6) free

of any significant preexisting diagnosed mental health condition(s) that would prevent them from

travelling through public spaces. Recruitmesdsed when saturation was met with respect to the

stated scope (i.e., research area and depth of topic) and replication (i.e., common essential

characteristics of data between participants) parameters of the study (Morse, 2015). No prospective
participantwas deemed ineligible, nor did any individual refuse participation after initially joining the

study. Sample demographics can be found in T2aBI2 We collected SES information through
obtaining participant r ep o Hettgelydhe partibipantsrreflgctadae nt s 6 /
group that was middle (e.g., schoolboard employees, trades workers) taniggier class (e.qg.,

professors, engineers).

Table 3.32 Sample Demographics

Age
9
10
11
12
13
14
15
16
17
Average
Ethnicity (n=23)
Black/African/Caribbean
East/Southeast Asian
South Asian
White/European 19
Gender (n=23)
Boy 12
Girl 10
Non-Binary 1
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3.3.3Data Collection

Go-along interviews, a combination of mobiledepth interview and participant observation
(Carpiano, 2009; Dean, 2016), were conducted with all participants along the predisiped
predetermined route. Prior to each interview the experienced qualitative interviewer (first author)
described the study protocol to participants i nc
participantds r i gdttacompary theirrchild if theg desiredpbaitrwere dskee
not to speak during the interview (only five parents opted to follow along). Fatogg format was
deemed appropriate given that it: allowed participants to take an active role in shapingrtean
(Garcia et al., 2012); balanced the power dynamic between researcher and participant, and promoted a
collaborative approach (Anderson, 2004); and added a layer of depth to the study by including
ambient noises, unscripted interactions, and cowbexén interpretations of environmental
experiences (Trell and Hoven, 2010).

The interview script was geographically linked to theagpng route with different spaces
corresponding with contexdpecific questions and prompts (Dean, 2016). Importants/design
provided us with a degree of comparability for the purposes of our analysis, as well as offered
flexibility for participants to express their emotions and feelings and to comment on the features that
they deemed most important to them duringitiberview (Axinn and Pearce, 2006). We followed a
strategy of first using broad framing questions, followed by specific probing questions and intentional
prompts(see interview guide in Append?.10.3. Openended framing questions were posed to
explore@rti ci pantsé current emotions as they relate
explaining their perceptions and experiences, ec¢
series of emotions along with a set of adjectives fjeto inAppendk 7.10.2. Probing questions
gathered more specific information about design qualities (e.g., fagades), building features (e.g.,
window patterns), and CA characteristics (e.g., fractal patterns on buildings). Probing questions were
usedtodrawoytar t i ¢ci p a nt whytheseaadatiooshipsmexgsted faom their perspective,
which during analysis helped to identify the important specific affordances that participants

discussed.

All interviews lasted between 65 min and 105 min (average ~83 min). Interviews were audio
recorded using a lapel microphone attached to a recorder and were transcribed verbatim by the

primary author. Data were collected during the summer months betweeanllidugust of 2021.
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All interviews were conducted in warm, sunny or partly sunny weather, with the exception of one
interview that was completed during cloudy and partly rainy conditions. We asked each participant to
provide their own pseudonym (i.e.)fseelect their own aliases) as this decision grants participants

more control and fié space to negotiate how they
and Wiles, 2016, p. 163). We also altered any revealing information in the quotationsréo ens

anonymity. At the end of each interview, participants were compensated with a $sticpre

Mastercard. This study was approved by the University of Waterloo Office of Research Ethics (study
#42580).

3.4 Data Analysis
3.4.1Analysis Methods

We used aframeworkhaal ysi s strategy adapted from Gal e
process. The framework method is intended to develop descriptive and/or explanatory conclusions
clustered around themes through the creation of a cross case (i.e., participant or intervigw) mat
output (Gale et al., 2013). The first steps of the transcription of, and familiarization with, the
interview processes were completed as a part of our iterative process entailing interview guide
development, audit log keeping, and data collection aglihpnaryanalysis. The next stefs
coding, developing, and applying the analytical frame@onlere completed once all of the
transcripts had been completed. Coding was undertaken by initially deductively coding each of the 23
transcripts according to artitated affordances related to the six PTOD designs and three CA
principles. Firstlevel codes which reflected repeating ideas, concepts, and sentiments were then
allocated and charted into the matrix according to the relevant design concept and whnathtreor
identified affordance was a fundamentally positive or negative mental health outcome -I8geebnd
codes for each conceptds positive or negative af

the diverse firstevel codes.

Once the matrixvas fully charted, the next step of interpreting the data began with each of
the six scored PTOD settings being used to frame the affordances and their includextideal
examples (e.g., houses, trees) across sites. During this process, the routsuiomedsn Table3.3.1
were applied to aid in the development of larger coase themes by further contextualizing our
findings (i.e., examine how the developed themes correspond with the prominent/lacking scores of an
affordance in different settingshhis analytical approach allowed us to examine each affordance
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across a variety of urban contexts rather than simply in reference to one particular setting. After
developing the final themes, to explore potential gender differences in emotional respernsesa

second analysis where the secdenkl codes were instead sorted from their respective transcripts
based on the gender of the participants and then linked to the larger themes. Last, expecting that our
participants would present a variety of emns in their discussions, and to improve the consistency

of our interpretations, we applied Russel/] (198
model outlines several distinct affective concepts along the principle axes of arousal (acttie;e

e.g., bored/calm, tense/alert) and valence (displegdeasure; e.g., upset/miserable, happy/pleased)

in order to present a comprehensive conceptualization of psychological affect (Russelln1980).
particular, and inhe subsequent sections, thisdabwas applied to help mand present in a

coherent manneahe developed themes in the ensuing results section based on their affective qualities
according to tdeecTalibd)e!l 6s outl i ne

3.4.2Rigour and Quality Checks

To ensure the quality and rigoof our work we employed several techniques. Foremost,
throughout the course of our coding process team members (A.B. and J.D.) engaged in peer
debriefing (Baxter and Eyles, 1997) by discussing differing interpretative possibilities of the findings
at key points in the analytical processes. Second, we undertook the processes of persistent observation
(Baxter and Eyles, 1997) to ensure the capture of the most relevant experiences of our participants by
developing our interview guide (e.g., pilot testing,rsi pt revi sions) to closely
count 6 regarding our research questions. Pilot t
ages of 1014 to ensure the suitability of the predetermined route, the quality and flow of the
interview questions, and the appropriateness of the length of the interview. An audit log was kept to
document important decisions and developments throughout the data collection and analysis
processes (Creswell and Miller, 2000). We also engaged in practicesgiitation (Tracy, 2010)
through seeking to incorporate and validate findings across multiple sources (i.e., participants) and
presenting quotes to illustrate the central findings from across our sample. Last, we sought to
maintain inferential consistepcand therefore maximize the usefulness and potential of our
investigation, by conducting our research within what we deemed to be an appropriate theoretical

frame (Dellinger and Leech, 2007).
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3.5Results

Results are organized according to the themes derived from the framework analysis in
relation to each PTOD and CA concept, and are presented in order of their nature (i.e., positive or
negative) and importance (i.e., highest frequency) among the resfransgmrticipants. Quotations
are included to illustrate the key concepts beir
emotion while italicized words indicate the design concept/feature tied to the emotion being
mentioned. Findings pertaining gender differences, when notable, are discussed within the larger

themes outlined below.
3.5.1Imageability
3.5.1.1Natural Reference Points, Aural Elements

Naturebased reference points and sounds, notably in the bluespace (i.e., lake) and greenspace
(i.e., open field), were foremost connected by participants to creative, relaxing, and inviting feelings.
This affordance was explained to derive from theseifeatrepresenting clear and attractive sites to
which adolescents could emotionally connect. Regarding the open field, participants routinely
expressed inviting sentiments and inspired feeld]
st uf fherd aée]so mardifferent possibilitiesand there smanydifferent types of peopthat
comeo ( Ja <%milarthaughtsgvere Voiged regarding the lake area where relaxing feelings
were attached to several points of engagement:

I t cdlming. | can hear thavater going aroundl can see thducks swimminground. | think

t h a miéeghingto look at or experience. | can almssty here for a dayand just watch
whatever ishappening out on the lakéGabe/15/boy)

Likewise, natural aural elements elicited relaxed responses. This was particularly the case in the trail
and bluespace environs where participants highlighted the sound of flowing water in the latter to be a
key calming mechanism, with one explainingtwet i | e i n t he sSoeusbnoneg fAyou cC:
thingp ( Karl / 14/ boy) . I n other areas, sounds of bir

cited as keys for restoring attention by lowering mental demand.

7 Participant information organization: pseudonym/age/gender.
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3.5.1.2Non-rectangular Buildings, Historic Character, Outdoor Dining

Non-rectangular buildings, historic character, and outdoor dining were other imageability
characteristics that elicited positive responses. Principally, a round clock tower in the greenspace and
buildings with historical characterdi, preWorld War Il architecture) on the commercial and
residential streets were praised for their distinctive designs that evoked feelings of comfort and
interest. To this end, the clock tower was regarded as a positive reference point for navigad¢ion, wh
century homes on the residential street directed attention toward their pleasing designs:

| would sayrelaxed[ é ] b e c aclsketowerli e ¢ dilese t hatos | i ke a g

stuff [ é] | Ibst ypudfaeldike gou gaa lbak at thetock tower andknow what
direction you need to go.iiJay/13/boy)

| like the way that all the houses look, it kindstiows how old the city |s € ] I i ke how
the houses amnique in their own way. The neighbourhood that I live in all the houses a
kind of similar [¢é] if you | ook down [this]

thatuniguenessthroughout the stree{Emily/16/girl)
Outdoor dining areas were similarly recognized by participants to be attractive features of a space,
especially in the commercial street area of our study. A local outdoor patio restaurant regularly
garnered comments conveying that its presence added a welcoming feeling to the commercial street

area, as well as an opportunity for fun social or leisutigiges.
3.5.1.3Artificial ( Mechanical)Noise

Conversely, negative affordances were expressed in every location with respect to artificial
(i.e., mechanical) noise from cars, busses, and construction which produced feelings of adnayance
reaction which tended to be more pronounced among boys. Sisehpoatiution was panned for
being emotionally draining with many participants explaining these sources of noise made areas
i mouneomfortabled ( Tee/ 14/ bovegywhelnaingdd (fiDnozrzy/ 13/ transgende
probed about how this unwanted noise contaluo the experience of the various places, one

participant elaborated that this unwelcoming impact facilitated a series of negative cascading effects:

[é¢] if |1 were sitting on them [the outdoor p
bea really busy roadanditwo u | d n 6 to jut be edtingrand having a bunch of cars
pass you [é] because car s notomioee(Jaspyr/ 1o/grl) e al | 0

Other participants similarly elaborated that the unwanted noise functionezmt¢ase negative
arousal, remarking that it made spages t i mat e | ybittboenedho fi(aMd /it /I keoy ) . Mo

specifically, while in the commercial street and transit station areas (i.e., preeminent locations of this
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response) participants related ttie high levels of artificial noise tended to coincide with more

anxious feelings and a more mentally fatiguing experience.
3.5.2Enclosure
3.5.2.1Natural Enclosure, Spatial Arrangement

Natural enclosure in the trail, greenspace, and bluesraas, and mostly in the form of tall
trees, was widely stated to be a calming and restorative influence. Central to this affordance was the
spatial arrangement of tall trees around the different locations which was said to enhance intimacy
through keepig attention away from external distractions. This allowed participants to concentrate on
the focal point (s) of an area and, in some instances, seemingly experiencerpmsent awareness
(i.e., stillness in thought, fully observing the here and nowdpitdandscape):

I 1 i ke how it &ethingelse distractingfrark ie whert yhuecone degamu

canjustfocusonthelakeé] you can just sit and | ook at
di st r a cnothing groupdéhlat you would rather tmmwards (Emily/15/girl)

I't prevents you from bei n dhegidnttreefustmmakeywe al |

feel like you aresubmerged into the nature] é ] By having me move towa

prevents me from looking at all the housing abre. (Jack/13/boy)
Participants further related that, to a lesser extent, a side hill in the greenspace area and fences with
natural accents (e.g., ivy/vines) in the trail also helped to clearly demarcate those spaces from

adjacent areas and subsequeodigtributed to calm and safe feelings.
3.5.2.2Built Enclosure

By contrast, built enclosure, mostly in the form of tall buildings in the commercial street area,
was more inconsistently perceived by participants with some associating it with excited responses and
others more uneasy responses. Among those who noted positive feelings, it was reasoned that such
verticality caught their attention, and specifically the different heights of the buildings as one boy
argued il klikerbeing o the danydnf® i he Wbui |l dings [€é] itods

Contrarily, for those relating negative responses, the verticality created anxious feelings with another

o

CQC

boy expl ai ni ntrgppéd[ éfil eenlay ble guesisof | ocked in her:e

natural foams of enclosure which were near unanimously desired, built forms represented one of the

more significant divides regarding adolescent emotional responses to a particular design.

80



3.5.3Scale
3.5.3.1Safety, Natural, Social, and Accessibility of Area Furniture

Area features that functioned to ensure safety, offer social opportunities, incorporate nature,
and improve accessibility were consistently and strongly emphasized as invoking inviting and
comfortable responses. The presence of scale features appeaathtedpecially high priority for
girls with respect to these design conceptsd pr e
Benches, sidewalk barriers (e.g., metal posts), planters/flower boxes, and street trees were principle
features participansr gued as providing refuge via ment al 0
flowers, linger in a nature) from the more demanding experiences of built spaces. This was especially
the case in the commercial street area:

It [street treepalmost makes me feeafea nd i t 6 attractienad lolry yaorur ey es | i
60h but t he col@plantstOhlikegagesueflowetsgrireed [ é] |1t 6s | i ki
when wedr e warodefunfge]i tI&s ymmwch ook out every si
would be so horrible. I't would jutshhebeds i ke

plantsand stuff that draw your eyes to them. (Liliahna/girl/12)
Other noteworthy relationships mentioned in tieigard included residential front yard gardens,
which many detailed as evoking welcoming and social feelings, and benches in the greenspace and

bluespace areas which were asserted to facilitate lingering and social opportunities.
3.5.3.2MessDebris, L ack of Safety Features

Responses of discomfort were elaborated in connection with mess/ debris (e.g., broken sticks,
overgrown weeds, litter) along pedestrian paths or in concentrations within spaces, as well as with a
perceived lack of area safety features. Defméss was perceived as most problematic in the trail and
residential street areas where instances were st
el ements by directing participants®dé atneention tc
participant expl ained t hafuilpnh hehcea wsreb asnh & rvaa d stk
focus on the beauty ogafbagdat(drve /dmd gtirdr .t WNB 1t éhd g et
lack of area safety features, participantsaskad that this caused them to have to be more aware and
drained their attention. Of note here, a narrow sidewalk or combination of sidewalk and boulevard in
the residential street setting was routinely not
isressedod due to being in rather close proximity
area, meanwhile, was also specifically lamented for its lack of vertical barriers (e.g., posts, planters)
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to separate the sidewalk and street. These issn&smng to a lack of human scale design and
feelings of being less safe in an area, tended to be of greater concern to girls.

3.5.4Transparency
3.5.4.1FagadesWith Windows, High Density Active Uses

In the more builup locations (i.e., commercial street, transit station) participants noted that
storefronts and buildings that featured windows created a safer and more inviting area. Facade
transparency, importantly, afforded participants opporturtiti@sore comprehensively evaluate areas
for potential points of interest or stress. On this point, one participant simply explained windows
Amake [ buil di ningesedtingg @ [imwiimge end makes people actually want to
goin becausethezans e e what 6 s 0¢g o(i Jnugl ioan/ 1 4n/sg idrel ) . Li kewi se,
also generated in these same areas as they featured a variety of active uses (e.g., street accessible
shops, restaurants), a dynami c yachive tse grédagasorte ad ol e
girl explained, makes one fAthink aboeodltowhat peory
think about all of thelifferent stuffaround ( Laur en/ 10/ girl ). This sentir
others when explaining how a higr number of perceived local active uses seemed to stimulate them
and inspire feelings of engagement with an area. However, the importance of different transparency
features seemed to vary between boy and girls. Girls were more inclined to share gesitbiations
with streets and building fronts that featured higher proportions of windows, whereas boys more

consistently noted a preference for streets with a variety of active uses (i.e., diversity of shops).
3.5.4.2Facades Without Windows, Concrete Dominance

Facades lacking a significant window presence were said to elicit unwelcome and uneasy
responses. Also concentrated in the more built spaces, this lack of windows in facades was said to
l'imit participants6 abil it itlgceate@sorfofaniingpoi nt s of
dynami c. I n the commerci al street, painadteei pant s
thatdés pretty nar r,othinkgon fdel 4 littleartxious nernvaus eottlee wal | s
happi est 0 a(nldvyi/nl 4t/hgei rtlr)a,n skind of ctosed offi eocna uasree at ht ehraet 6 si
not that many wi ndmwwerywWeléogmindt (Bebby/ LBkgiirtds Un\
feelings were also commonly attributed to landscapes dominated by condrete agre perceived
to be uninteresting and diminish desires to linger in a space. This was especially noted with respect to

the transit station area with its concrete barriers, parking lot, and many brick fagades. Along with the
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sentiments of others, tloeux of this emotional response was summed up by one participant who
e X pounde dmdshed togethemoi rted tmwetcommgaryea [ é] it jnotst s ee m:
openenough ( Harry/ 10/ boy) .

3.5.5Complexity
3.5.5.1Facades: Varied Coloursand Features/Designs (Positive)

Building facades featuring a variety of colours, designs, or features (e.g., window patterns),
as well as natural accents (i.e., ivy/vines) were perceived as particularly attractive and interesting.
Observed most often ihé transit station and the residential street areas, participants explained the
perceived character or quality of a space was improved by seeing varied colours and designs or
natural accents. For example, in the transit station area, a clear fondnedsviot@vn highrise
building featuring blue windows and triangular window patterns was often expressed; one boy
expl ai ned Al twbiridnges |paitevnj tnh etrhee insi ddl e [ of the wind
alot. Iltlooks good ( L uc a/ 1riwhile, cegayding tiMevaiety of house designs and colours
on the residential street, and reiterating the link between variance in design and expressed
attraction/interest, one part ungueplfalhthehauses i cul at ec
were the same colour or exactly the same, it would be kind of boring. | thirdatttatouse is

unique[ é ] t toekyiicea lolget her 6 (Jack/ 13/ boy) .
3.5.5.2Facades: WornOut, Grey Dominance (Negative)

Worn-out fagcades or storefronts were suggested by patitsgo be rather unwelcoming and
unattractive. When probed further, the imagery of wawhfagcades heightened negative arousal as
such features were deemed to be potentially dangerous or higher risk. Describing this dynamic with
regard to buildings in tncommercial and residential street areas, respectively, participants reasoned:
Althe restanwomaupt & ¢ fard onrots suspcloustkos niei,k el iiktedb st her ed s
going on behind it 0 créepea butbythalf®usegand porgh] becauselithei | f e e |
stairs donoteclacucsske plhecaysdbarnet di rtyo (Jasper/ 10/ gir
concretedominant landscapes, participants explained that landscapes dominated by grey made them
unhappy due to thereelmg little to emotionally engage with. Most pronounced in the transit station
area, parti c ilopkamdllysmohotomee n t gey allfpiowd € ] very bdringo
(Dizzy/l 13/ transgengpaknylotwithsighs Ai[li 0 ®shojuas ¢eéx&iet ian

boring andunwelcoming |t 6s | i ke thereds not even a I|little
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3.5.6Biophilic Architecture

Considering the urban gamlas an example of biophilic architecture, participants principally
articulated feelings of being away, relaxed, and cheerful as its sight in the midst ofug huithian
area was said to draw focus away from the draining views of the adjacent buiit Zoaather
gender difference emerged here with some of these emotional responses (i.e., relaxed, calm) being
especially pronounced among girls. Elaborating on this, the enclosure (i.e., surrounding trees) of the
garden and its many colours (i.e., flowelotws) were cited as key features as, in some ctsns,
helped facilitate presemoment awareness experiences:
I really 1 ike how thetre&sbloekout someoétde other sttdfu s e [ €]
brings your attention into some of the smallerdedilsi nsi de t he space. [ é]

bl ocked off draws your attention [é] you don
the cars going by outside. (Willa/13/girl)

Non-natural features in the garden area (e.g., public art sculptures, infeg)agowever, were
relatively controversial with some opining that they made the garden more welcoming by giving them
fisomet hi ng enjoyol oB&bhy/ a8Mdgirl ), and others findi

which ultimately degraded the natumeperience.
3.5.7Symmetries

Symmetries observed in a historical building in downtown Kitchener were foremost
suggested to engender calm and content responses. Probes regarding the symmetrical designs
revealed that they were poetiedelbndpepredicéedbte [
which subsequently elicited calmer responses upon extended viewing:

| t pfeasingto look at. And, you know what, | think thaty mind was enjoying the symmetry

without even acknowledgingite c ause t hat was not something t
|l i ke 6holy crap, everything about it is the

While symmetries had subtler impacts on some, others outfioee drastic attentional and

emotional c¢changes as one gqgirl remar ked that Af[tl
thisisaplacetcalmmymindd i nstead of it going super crazyo
often stated they prefred symmetrical architecture when they began to compare the example

building with asymmetrical designs in other nearby buildings.
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3.5.8Fractal Patterns

Fractal patterns, as seen in a local church, were chiefly linked to feelings of authenticity and
creativity/flow. Owing to their distinct nature, when probed further about the design, participants
explained being 6drawn iné by their intricacy ar
impacts:

I'tdés kind of drawkyeu irsandmaea twat tosigandtldolaat it, whereas

everything el se thereds thegladshecagsée s pscisal i abou:
it makes you want to look at it. (Tatem/16/girl)

Others elaborated that feelings of creativity and interest stemmeddoomnizing nature in the

fract al patterns of t he reminds oheoolva snoavflakeloraaiflaeén]g t h a't
Iliket hat f eel i ngo (L aulookslikésiafrfsgmethingtq meaitdodks Kiral bfmo s t
coob ( Mo/ 17/ boy) . Like symmetry, when compared to
the church design was preferred for its distinct
attention and the orn@entation piquing their interest.

3.6 Discussion

Collectively, our findings outline a number of affordances regarding PTOD and CA concepts
and adolescent mental health (see Tat#el). Grounded in the Theory of Affordaes, we identify
four principle findings in our discussion. First, we found a marked contrast in the nature of
affordances related to natural versus built enclosures and landmarks (imageability, enclosure).
Second, participants expressed much greater enabmgagement with visually rich (complexity)
and transparent (transparency) designs. Specifically, adolescents responded positively to more
complex environments that tended to feature a variety of colours and designs, and more transparent
environments tat tended to feature fagades with a higher proportion of windows. Third, participants
noted many opportunities for mental we#ing and attentional refuge provided by area safety and
socialization features (scale). Finally, participants indicated a satbthetion to, or restorative
gaulity associated with, the three CA concepts. Each of these findings are described in more detail
below, along with suggestions for future research and practice. Beyond these overarching findings,
we also offer a brief disssion regarding some of the potential gender differences in perceptions of
these relationships as found in our secondary analysis. Concluding the discussion, and to enhance the
relevance of our findings, we also discuss the potential value of our finglittgeespect to different

U.N. Sustainable Development Goals (SDGS).
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Table 3.6.1 PTOD, CA and Adolescent Mental Health Affordance Structures

Design Emotion (Arousal(lnactlveactlve, If_’lace/Featurg Connection(s) Expression/Rationale
Concept Valence(displeasurepleasurg) U0 Gender Differences
Imageability  Creative, Inviting, Relaxing Presence of natural reference points and aural Offered opportunities to positively
(moderate/high + arousal, elements. emotionally engage with spaces.
moderate/high + valence)
Comfortable (low/moderate + Designs featuring nerectangular forms, historical Unigueness/distinctiveness generated
arousal, high + valence) character, or outdoor dining. comfortable feelings, helped with
navigation.
Annoyed (moderate/higharousal, Presence of artificial noise (e.g., vehicle). Noise was emotionally draining, distracte
highT valence) i Boysarticulated more consistent struggles with Lo?csegom natural/restorative features of
noise pollution annoyance issues. P '
Enclosure Calm (low/moderate + arousal, hi¢ Natural forms oenclosure and concealing arrangem Reduced external distraction, kept focus
+ valence) of tall trees. space, potential for presemoment
awareness.
Interesting OR Uncomfortable Built forms of enclosure. Caught attention, offeredteresting views
(disputed) OR created trapped, closed dynamic.
Scale Comfortable, Safe (low/moderate Presence of area furniture that supports safety, nat. Afforded independent mobility, sadi

arousal, high + valence)

Discomfort ranging from sad

exposure, social opportunity/lingering, and place

accessibility.

U0 Girls emphasized the presence of scale feature:
being important to their positive perceptions.
Areas featuring mess/debris, lacking the inclusion o

(mess) to distressed (lack of safet safety features.

features) (moderatearousal,
moderatd valence)
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U Girls articulated more uneasy feelings in respon

to a lack of scale features.

lingering, and leisure pursuit opportunitie:

Reduced engagement with and desirabili
of spaces.



Transparency Safe, At Ease, Happy Facades featuring windows, areas with a lighsity ~ Afforded opportunities to more
(low/moderate + arousal, high +  of active uses. comprehensively aluate landscape, more

Velenee) U Boystended to highlight and notice having a SEPIIAIIES 19 enEEEE W SREtEE.
variety of active uses as a positive design.
U Girls seemed to favour street areas with higher
proportions of windows as a positive design.
Anxious, Unwelcome (high Facades lacking windows, landscapes dominated b’ Reduced ability to evaluate safety of
arousal, high valence) concrete. landscape, reduced opportunities for
emotional engagement with spaces.
Complexity Exciting, Interesting (high + Facades incorporating multiple colours/natural acce Supported positiveocial attachments with
arousal, moderate/high + valence' and/or different designs or features (e.g., window  an area (e.g., attractive area), attracted
patterns). attention toward pleasant sights.
Boring, Unhappy (low arousal, Worn-out fagades (i.e., in poor condition such as fac Reduced desire to use/travel through
high1 valence) colours, cracked windows), landscapes wltleee spaces, hegative social attachments (e.g
overwhelming colour is grey. suspicious area), reduced opportunities fi
emotional engagement.
Biophilia Being Away, Cheerful, Relaxed  Urban garden enclosure provided by trees, varied Garden offered restorative sight or
(Biophilic (moderate/low + arousal, high +  colour from included flowers. opportunity, reducg external distraction

Architecture) valence) focusing attention on natural space.

U Girls emphasized more feelings of calmness an
peacefulness in the urban garden.
Inviting OR Distracting (disputed) Presence of built features (public art structures, info Add context to garden OR lack fit and

plaques) in urban garden. distract from nature experience.

Symmetries ~ Calm, Content (moderate + arous: Inclusion of consistent patterns of windows, column Easy to process, comfortable sight,

high + valence) and doorways on main facade. 6compl etebd design.
Fractal Authenticity, Creativity, Flow Trillium/flower pattern in church window. Emotional engagement with window
Patterns (moderate/high + arousal, patterns, positive social attachment base

moderate/high + valence) on reminder of nature.
*Notes valence and arousal dimensions added to the interpretation of findings in this table to help contextualize the adftietsvefdne different design
concepts. Based drussell's (1981Ci r cump |l ex Model of i 6Af=f @aeigat| ve+9 = positive, O
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In our study, highly imageable and enclosed designs markedtbgal components (e.qg.,
urban lakes, encircling trees, sounds of nature) were widely preferred touiftestomparators, and
typically evoked positive emotional resses (e.g., moderate positive arousal and high positive
valence responses (e.g., relaxing)). Existing research typically categorizing places according to
natural or built components has noted similar results; for example, natural bluespaces aiding in
emotbnal regulation (Djohari et al., 2018) and residential greenspace lowering the risk of-anxiety
related behaviors (Madzia et al., 2019). Our findings here expand on this research by examining
PTOD features and the built/natural dichotomy simultaneousko bioing, our results suggest one
possible explanatory mechanism pertaining to the link between urban design and adolescent mental
health. Specificallynaturalimageability and enclosure designs seemed to offer adolescents more
opportunities for comfortrad positive emotional engagement within an area relative tolthidtir
equi val ent s. In fact, several points of our part
facilitating their ability to focus on restorative as opposed to deman@ing vmitigating
distractions) echo similar observations regarding more natural landscapes positively affecting mood
and affective states (e.g., hedonic tone) among youth (Roe and Aspinall 2011). To further explore this
potential of natural imageability drenclosure designs in relation to mental health, future quantitative
study examining the strength and generalizability of these relationships is merited.

Second, visual richness in colour and design (i.e., complexity), high densities of active uses,
and facades with windows (i.e., transparency) were likewise consistently connected to meaningful
emotional engagement with a place, typically in terms of varied positive arousal and high positive
valence responses (e.g., happy/exciting). Interestinghypaur t i ci pant sé reasoning
affordances, namely the potential for creating meaningful experiences and improved perceived safety,
have been captured as tenets of larger concepts like place attachment (Scannell and Gifford, 2010)
and sense of plag&ehl, 1987). Among adults, place attachment, a key concept in understanding
personplace interaction, has been linked to improved psychological health, more satisfying social
relationships (Tartaglia, 2013), and place satisfaction (Ramkissoon et 8., @Bile sense of place
is often used as a proxy for the pleasantness of experiences (Gehl, 1987). In this way, our findings
here could suggest that higher complexity and transparency in urban design may help to support
adolescents in building strongeapé attachment and satisfaction bonds to local spaces. However, as
these concepts can vary due to differences in cultural perspectives (Scannell and Gifford, 2010),
focused investigation into the role of culture in adolescent urban landscape percepimmnanted

to continue to develop our understanding of these emotional response and urban design affordances.
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Third, participantsd perceptions of human sc.
features (e.g., barriers, adequate sidewalks, plantens yfard gardens) characterized by low positive
arousal and high positive valence emotional responses (e.g., calm/safe). Outlines of these relations
could suggest a couple of important points. First, it may be that scale is central to facilitating
environnental affordance actualization via promoting space safety and usage (e.g., mental breaks,
leisure opportunities). More specifically, our findings may reflect cognitive recognition (i.e.,
awareness) on the part of adolescents regarding how environmeigakdesy., scale features) can
support their mental health. Second, opportunities to actualize environmental affordances may be
passivegi.e., meaningful formed relationships with given characteristiaective(i.e., use of
space/features) (Kytt'a, 2004nd can illuminate how social and cultural rules and practices regulate
such individualenvironment interactions (Broberg et al., 2013). Our findings (e.g., opportunities for
lingering or social interaction) could suggest that higher levels of scdésign may act as both
importantpassivee.g., front yard gardens/shrubs) autive(e.g., adequate sidewalks) opportunities
for adolescents to actualize their environments in service of improved mental health. Further
exploration of these relationshipsan expanded array of settings (e.g., high density metropolitan
areas, rural areas) could help to outline how human scale designs support or diminish adolescent
mental health across different levels of urbanicity.

Finally, the three CA concepts examirieur study were generally positively perceived,
and largely described as having moderate positive arousal and high positive valence dynamics (e.g.,
calm). Previous research has highlighted links between CA concepts such as biophilic architecture
and po#tive mood changes (Tyrv'ainen et al., 2014), as well as fractals patterns providing refuge and
attention restoration (S oderlund and Newman, 2015) and relaxation (Joye, 2007) among adult
populations. Our findings suggest similar dynamics between thertralegorld examples in our
study and adolescents6 emotional responses. Spec
about these affordances suggested that biophilic architecture may facilitate restorative opportunities,
the predictability of symmetries may satisfy visual preferences, and the attractiveness fractal patterns
may capture attention/focus. Taken with recent study which has likewise elaborated that, for instance,
fractal patterns can play an important role with respect to promotirtivpengagement and
environmental affordances (Coburn et al., 2019), it may be the case that CA principles in design,
broadly, help to foster more intimate perq@ace connections. While these findings appear to be

promising, it should be noted we onligcussed these affordances in this study with respect to three
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discrete examples. Therefore, we recommend these relationships continue to be studied in reference
to more concepts (e.g., curvilinear designs) and examples (e.g., fractals via floral oriamesita

CA in future study, forms) to explore and identify adolescent emotional responses to a greater range
of design concepts and exposures.

3.6.1Potential Gender Differences in Emotional Responses to Design Concepts

In this study we also conducted a sea@mgdexploratory analysis to investigate potential
gender differences in the main urban desgiggntal health relationships explored. To this end,
potential divergences were noted regarding emotional responses to noise pollution and active use
designs (boys)and the presence or lack thereof of hureeale concepts in design, proportionality of
street windows, and biophilic architecture (girls). While related existing study seems to have
generally focused on adult populations, there are a few similar treds findings which focus
specifically on adolescents. For example, regarding the importance of fsgalarand transparency
concepts in design supporting feelings of comfort and safety among girls in our study, a photo
simulation study likewise found theemoving solid walls led to significant improvements in safety
perceptions among women (Navarreternandez et al., 2021). Similarly, regarding our finding of
potentially more intense positive emotional responses to the urban garden (i.e., biopliigctareh
among girls, a recent review highlighted that greenspagsical health associations were strongest
for women relative to other groups (Sillman et al., 2022). However, our findings here are only
exploratory, and consequentiye encouragemoressdy i nt o t he trends webve

potential role that gender plays in the relationship between adolescent mental health and urban design.
3.6.2Implications for Urban Design

The findings presented here have a few implications for plaqmangiitioners and those in
related fields. Human scale in design seems to support adolescent mental health by enhancing
autonomy by allowing for 6multiple and variabl e
approaches that have advocated figprioved urban quality of life for disadvantaged groups including
children (Cecchini et al., 2018). While multiple and varied interactions, or enhanced autonomy, can
be supported by designs such as pedestrian crossovers (Rothman et al., 2014), ouafiddivays
the presence of front yard gardens in residential spaces, sidewalk planters, and street trees, as well as
narrower street designs that limit vehicular presence and/or speed, may also be potentially important
design features that facilitate oppanities for socialization or lingering and enhancing perceived
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safety. Similarly in line with capability approach concepts, our findings highlight the impact of
environmental quality (Robeyns, 2009) to support positive emetimironment interactions thrgh
emphasizing richness in design colour, form, and accents (e.g., natural accents); the presence of
several active uses in an area (e.g., different shops, restaurants); and the inclusion of windows in
facades. Finally, recognizing that urban design campte prosocial feelings (Goldhagen, 2017), our
findings suggest that practitioners interested in social cohesion and meaningfiigsade
experiences could consider natural forms of imageability and enclosure, or biophilic
architecture/symmetries/frattain future project developments as key points of connection for

younger populations.
3.6.3Larger Context: Connections to SDGs

To enhance the relevance of this study to broader international aims, there are additional
implications of our findings with respet the UN SDGs. Similar research has connected young
peopleds perceived affordances of greenspaces tc
global aims (Nissen et al., 2020); here, we connect our findings to the UN3S&p@sifically SDG
11 (Sustainable Cities and Communiti@gp suggest how they may support the achievement of these
international goals. Perhaps most notable is section 11.7 which calls for universal access to safe,
inclusive and accessible, green and public spaces, in parficutdildren (United Nations, 2020),
for which several of our results suggest potential urban design prescriptions. Specific concepts noted
in the present paper which appear to support safe and inclusive spaces include designs incorporating
street/areaurniture (linked to comfort), featuring natural forms of enclosure (calm), and including
fagades with a diverse array of colours (exciting) and windows (safety). Additionally, our
imageability findings,notably preserving historical character and maingéiniltivating natural
reference points, could help support section 11.4 which calls for the protecting and safeguarding of
the worldés cul tural and natur al heritage (Unit e
objective may have specific mahhealth benefits younger groups. Finally, section 11.3 calls for
sustainable urbanization (United Nations, 2020) which our results related to biophilic architecture, an
example of green infrastructure, could be used to support these sustainable irhaaiinatby

highlighting how distinct forms of infrastructure can support mental health among adolescents.
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3.6.4Limitations

Qualitative study designs are typically used toexplog smmpt h Ahowd and Awhyo
rather than provide generalizable estimatiespecific phenomena. While our methods were
appropriate for our research questions, we note that the findings from the sample examined in this
study were limited by relevant cultural conditipaad thus may not lgeneralizable to nen
White/European pspectivesor perspectives familiar with lowlensity urban designs and auto
oriented infrastructure, and a limited heterogeneity with respect to different social identities (e.g.,
norntbinary, class, racial identities). The sample was also largely coneehbetiveen the ages ofil0
14 which prohibited us from conducting any agecific analyses (e.g., preens vs. teens), and
subsequently restricted any insights that specifically pertain to such a subgroup. Additionally, by
design we only evaluated theatbnship between urban designs and mental health with respect to a
relatively healthy group of adolescents. Consequently, our findings do not provide insights into how
adolescents with internalizing or externalizing disorders, phobias, or other conaiignsderstand
and experience the urban designs evaluated here. Seasonality also likely affected the findings of our
study. As the interviews conducted in this study were completed in warmer summer weather, this set
of conditions likely framed, and to senextent limited, the emotions of our participants relative to a
multi-season or different season study. Last, we acknowledge the scale of this study as a potential
limitation. While we attempted to engage participants in a variety of distinct settimgsalo
planned interview route, our findings are unlikely to apply as well to rural and remotarlpsni or
metropolitan/central business district environments. While we acknowledge these limitations, our
study represents a first attempt to qualitativetplore specific urban and architectural design concept
exposures and link them to adolescent emotional responses. Building on the work of this study, future
research could investigate similar adolescent mental health and urban design relationdféperin di
cultural and geographical contexts, in reference to different urban design paradigms (e.g., TOD) and
concepts (e.g., publicness), or in relation to different samples (e.g., specific adolescent subgroups or

groups comprised of more heterogenousaiadentities).
3.7 Conclusion

To the aut hor sdé Kk n-depth and theereticatiyifosmed gualithtiiee f i r s t
examination of the relational dynamics (i.e., affordances) between adolescent mental health and

specific urban and architectural desggmcepts. Central results from ourgong interviews with 23
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adolescents include notably different relational dynamics regarding natural versus built forms of
imageability and enclosure, considerably different responses regarding landeeayésy a ariety

of colours and higher levels of transparency relative to those dominated by concrete/grey and poor
transparency, and positive sentiments attached to CA concepts in design. Specific design features
such as natural reference points, area and stmtiiie, urban gardens, and fractal patterns in built
design were generally positively responded to by adolescents. Preliminary gender differences were

also observed regarding certain imageability, transparency, and scale features.
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4.1 Abstract

Different types of environment stimuli (e.g., hoise, aesthetics, vegetation density) in urban
environments are becoming better understood as important determinants of the mental health of urban
dwellers. Research on the impacts of urban exposespscially those related to specific urban
design concepts, and their potential impacts on the mental health axxkingliof adolescents
specifically, however, is currently lacking. In this study, we examine the relationship between five
pedestrianandtransitoriented design (PTOD) conceptimageability, enclosure, human scale,
transparency, complexidyand adolescent emotional responses to six settings of varied PTOD
guality. Using an online survey method with recorded videos of each setting, alhationa
representative sample of Canadian adolescents viewed the videos and indicated responses to six
outcomes related to mental health: positive affect, negative affect, calmness, anxiousness, perceived
restorativeness, and mental demand. Unadjusted argtedijinear mixed models were constructed
to examine the association between different urban settings and each outcome. Results of the adjusted
mixed models indicated that, generally, as the quality of five PTOD concepts increased, as reflected
in the scoes of the different settings, positive emotional responses tended to increase while negative
responses decreagewith the exception of mental demand. Specific urban design insights included
that the level of imageability may be a key design in naturahgsttwhile the quality of complexity
may be noteworthy in both built and natural settings. Future studies should seek to further explore
these relationships with other means (e.g., objective methods), as well as further explore different

types of enclosu.
Role inthe Dissertation

Similarly owing to the suggestions of Chaptetti& aim ofthis first online survey study of
the dissertatiois to presenalargescale assessment of the relationships between adolescent
emotional responses and aggregatespeedestrian infrastructure quality (as scored according to
PTOD quality).This evaluatiorsubsequently aims to outline and identify populaterel trends
among adolescents regarding their emotional responses to overall space quality in reference to
multiple evaluated site$. n Chapter 706s synt hesi s, triafigulatedhiengs f r c

emergent trends in the results of the other primary research chapters of this dissertation.
Keywords

built environment; mental health; planning; theohafiordances; urban design
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4.2 Introduction

Mental health disorders account for 13% of disab#itijusted lifeyears (DALYSs) (Vigo et
al., 2016), and 50% of mental health disorders begin by the age of 14 (Kessler et al., 2005),
adolescent (:09years). The onset of mental health disorders during adolescence can contribute to
several negative loatgrm health outcomes including an increased risk of heart disease and stroke
(Scott et al., 2016), lonagerm disability (Kapungu et al., 2018), and evatly a heightened risk of all
causes of early age mortality (Kessler et al.,
across the lifespan is important, it is especially so during early life as rapid brain development renders
adolescents partitarly vulnerable to the development of chronic emotional, neurological, and social
issues (Dahl, 2004). Both natural and built urban designs are increasingly being highlighted as
important factors regarding the mental wadiing of young people (Buttazzat al., 2022; Christian
et al., 2015; Sun et al., 2018). However, as such study continues to progress, gaps in the literature
have been noted the precision of study into these relationships (Fleckney & Bentley, 2021). To
address this, we examine the tielaships between specific pedestriand transHoriented design
(PTOD) concepts, as reflected in videos of six distinct urban settings, and a range of subjective
mental health responses among adolescents in Canada.

4.2.1Impacts of Urban Environments on Adolescent Mental Health

Previous research has outlined several ways in which urban environments impact adolescent
mental health. Broadly, urban living among adolescent populations is associated with multiple
concerning, crossountry trends: in India, adolests in urban areas report higher rates of mental
disorders relative to their rural counterparts (Pillai et al., 2008); Bangladeshi youth in urban slums are
significantly more likely than other urban and rural dwelling groups to have serious behavioural
problems (Mullick & Goodman, 2005); and a mtdtty study across three continents, found that
certain groups of adolescents living in economically distressed areas of their respective city and who
reported poor perceived social support had significantlyenigblds of depression and posttraumatic
stress compared to those with greater perceived social support (Cheng et al., 2014). More precisely,
environments structured to prioritize the automobile produce high levels of noise that induce sleeping
issues (Tider et al., 2013), while poor pedestrian route directness may increase the risk of depressive
symptoms (Duncan et al., 2013). Conversely, salubrious effects of urban designs may be accrued

through exposure to more natural areas such as greenspacesulesywpich can positively impact
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cognitive development (Dadvand et al., 2015) and reduce reductions in ADHD symptoms (Amoly
Elmira et al., 2014). Moreover, built designs that feature higbafity environmental aesthetics (e.g.,
more tree shading) (Suha., 2018) and sidewalks (Rothman et al., 2018) can promote physical
activity, which has been linked to improved mental health. Although these relationships have received
more study recently, the impacts of specific exposure concepts (e.g., the dugidges) (Vanaken

& Danckaerts, 2018) remain unclear. This gap is important for both research and jpractice
specificallyi better understanding which urban design features are associated with mental health

outcomes will help cities plan for mental hegttomoting built and natural urban places.
4.2.2Pedestrian and -Transit-Oriented Design

Pedestrianand transioriented design (PTOD) is a relevant planning paradigm that outlines
multiple specific built design concepts that may be used to examine more firdages between
urban environments and adolescent mental health. The PTOD paradigm centrally aims to support
accessibility, active travel infrastructure, and ultimately improves pedestrian usage of(Bittoes
& Ohland, 2012; Renne, 2016lo achieve these objectives, important PTOD concepts include:
imageability, enclosure, human scale, transparency, and complexity (see Tablérdadbility a
desyn concept thought t o(Ewing, 2013, ieforsito the distmguiShsng n s e o f
features of a setting (e.g., landmarks, architectural structures) which can make it particularly
memorablgGehl, 187). Enclosure or a spaced6s potential to cul ti
presence (i.e., identity with surrounding8ullen, 1995)describeghe vertical nature of a settinga
to what extent ités relevant f§ldda&kteurgewsag @0d3ygd. , bui
Human scaleentrally outines he ori entation of a settingds phys
(Ewing, 2013oward either pedestriadsd | o-swvpeedd designs (e.g., | ower
furniture) which may improve comf@tor vehicle 6 hi glpereddé desi gns (e. g.,
higher speed limits) which may be more overwhelnflkay, 1998) Transparencyhas been
associated with spatial awarenésmold, 1993)anddenotes the level to which human activity is
observable beyond a street or public space as a result of windows, doors, landscaping, and other
openingqJacobs, 1993Finally,complexite nc our ages engagement with one
(Nelessen, 1994nd captures the visual richness of éirsgtvia the range (i.e., number, styles) of

present architecture, buildings, ornamentation, and landscape f¢&wieg, 2013)
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Table 4.21 Pedestrianand TransHOriented Design Principles

Concept(s) (e.g., features) Mental Health Phenomena

PTOD Feature

Imageability

Enclosure

Human Scale

Transparency

Complexity

Distinctiveness (e.g., courtyards, plazas,
historic building frontage, outdoor dining)
(Clemente et al., 2005)

Roomtlike quality (e.g., proportion of street
walls, viewable proportion of skyClemente 6 h e r gQuken, £985)
et al., 2005)

Detail, texture, physical elements (e.qg., sig
lines, average building height, # of small
planters)Clemente et al., 2005)

6sense (Gulend99%;
Gehl, 1987)

6di sorientatic
(Kay, 1998)

Perceived/viewable human activity (e.g.,
proportion of street walls, proportion of
active usesjClemente et al., 2005)

6awareness of
(Arnold, 1993)

Visual richness (e.g., # of buildings, # of
basic colours, # of pieces of public art)
(Clemente et al., 2005)

6bori ngod,(Nelessang
1994)

4.2.3Theoretical Frame: Theory of Affordances

The Theory of Affordances further contextualizes the research described here. A transactional

environmental psychology framework, this theory positsdffardancesare valuemediated

relational process which drive humamn vi r on me n t i nteractions,

and

t h

intentions and capabilities are as well as what an environment presents the person (e.g., layout of an

environment, other people, obis) (Gibson, 1979)Recent evolutions of the theory suggest

affordances are a form of realism about meaning, and that affordamazming is the result of

the real (objectiveandperceivable (subjective) rather than a property of either the environment or

the individual(Chemero, 2003)Consequently, this contemporary perspective allows for the

examination of an environmentos 6functional

arenot

supported

| i ke adol es c ¢hitk & Bzzall, 2@02p0d the :1geds ©fg/oung people regarding local

parks(Townshend & Roberts, 2013 this way, functional significance constitutes the social and

physical aspects of an environment necessitating that an individual and their contixtpntribute

to the meaning and nature of a phenomg(iteit, 2010) Having established this theoretical frame,
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we use the theory to investigate the functional significance of affordances outlined as theshafatio
between the physical PTOD quality of urban areas and subjectively reported adolescent mental health
outcomes. Therefore, we seek to explore the nature of PTOD affordances regarding their impact on
six selfreported mental welbeing of adolescents.

4.2.4Research Justification and Questions

A

Young peopl es d a-spdtial axpearienecs af ebamn sseds have beeno
relatively understudied when compared to other gré8gslton & Gough, 2013)Suggestions to
improve the study of adolescent mental health and urban environments have noted the potential of
exploring the impacts of specific design concépigtazzoni et b, 2022) This paper addresses these
points by examining different affordances in the form of the quality of distinct design exposures (i.e.,
PTODs) in different urban settings, and how they are associated with a series of adolescent mental
health indcators. To this end, the following research question was posed:

What are the relationships between PTOD exposures, as reflected in the six different settings,
and adolescent mental health indicators (pesjtive affect, negative affect, calmness,

anxiowsness, perceived restorativeness, mental deyaand
4.3 Methods
4.3.1Sample

A nationally representative sample (in terms of region, age, and sex) of 1,500 Canadian
adolescents were recruited through the Canadian market research firm Léger (Montréahdia),
who reached out to families via their internal research panels. All participants were screened to ensure
representativeness, with specific requirements denoting that each individual needed tel1) be 9
years old, thus old enough to have somelle¥independent mobility but not old enough to have a
full driverods |l icense (which would alter enviror
either English or French; 3) have obtained parental/guardian consent; and 4) have intesaeiaece

mobile device or computer. Complete sample characteristics are presented in Table 4.3.1.
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Table 4.3.1 Sample Demographics (n=1,500)

Characteristic Sample Size Weighted %
Age
9 101 6.7
10 176 11.8
11 170 11.3
12 174 11.6
13 207 13.8
14 170 11.3
15 187 12.5
16 161 10.7
17 154 10.3
Ethnicity
Indigenous 47 3.1
Black 46 3.1
East/SE Asian 131 8.7
Latin American/Hispanic 24 1.6
South Asian 99 6.6
West Asian/Arab 21 1.4
White 1021 68.1
Mixed 107 7.1
No Answer 4 0.3
Gender
Boy 771 51.4
Girl 716 a47.7
Transgender/NoBinary 13 0.9
Geographic Location
Atlantic (NB, NL, NS, PEI) 93 6.2
Quebec 326 21.7
Ontario 592 39.5
Western (AB, BC, MB, SK) 489 32.6
Birth Order
Oldest/Only Child 862 57.5
Younger/Youngest Child 638 425
Urbanicity
Rural Area 200 13.3
Small City or Town 357 23.8
Suburb of Large City 484 32.3
Large City 459 30.6
Parental Supervision
One Parent/Guardian or Less 306 20.4
Two or More Parents/Guardians 1184 79.6
Mean Std. Dev.
Subjective Mental Health (range 15) 3.72 0.969
Subijective Social Statugrange 110) 6.34 1.669

Notes participants selected one ethnicity or,
Abbreviations: AB = Alberta, BC = British Columbia, MB = Manitoba, NB = New Brunswick, NL =
Newfoundland and Labrador, NS = Nova Scotia, PEI| = Piitheard Island, SK = Saskatchewan
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4.3.2Survey Protocol

An online survey with a singlblind (i.e., participants unaware of research question) format
was developed by the authors using Qualtrics, transferred to the Survey Research Centre at the
University of Waterlooto undergo quality control (e.qg., testing, Qualtrics programming), and then
sent to Léger for distribution to participants for completion via either a mobile device (e.g., phone,
tablet) or computer. Parents or guardians were first asked to pomrident for their child who, after
providing their assent to participate, then began the survey. The survey featdfedel®nd
panoramic videos (with sound-vweatch available) of six different urban areas, with each video being
followed by a series ajuestions about emotional responses to the area in the video. Overall, the
survey took participants an average of 20 minutes to complete, and was structured to mitigate
different forms of bias. In particular, the survey randomized the presentation otdeafeos for
each participant to guard against order bias, and ensured anonymity and participant blindness to the
research question of the study and true locations of the recorded settings to minimize potential

sources of response bias.

Decisionsforh e si x ur ban areas used in this study
intention to develop a crosection of settings varied in PTOD score quality, urbanicity, and setting
type (i.e., natural vs. built). Consequently, the six selected locations fedtwoathtural urban areas,
two built urban areas higher in PTOD quality, and two built suburban areas lower in PTOD quality
(see Tablel.3.2. Scoring of the locations filmed and presented in the survey was based on Ewing
and Hg20@R)gdide, and conductagsing a validated todClemente et al., 2005Recorded
PTOD scores in this study ranged from approximatefywlith higher scores a greater prominence of
a design concept in a given settingd avere similar to other studies investigating neighbourhood
walkability (Hooi & Pojani, 2020suggesting good tool reliability and true variability in urban design
concepts. Locations featured existed in either in Kitchener or Toronto, Ontdrim@prised a
multi-modal urban trail, urban bluespace (i.e., lake area), suburban residential street, suburban mall,
urban pedestrian plaza, and urban market aregfsres inAppendk 7.10.4. This study was
approved by the Universityf WaterlooOffice of Research Ethics (stud¢3603.
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Table4.32Vi deo Settingsd Design Feature Scores

DesignFeature Imageability Enclosure Scale Transparency Complexity
Urban Setting

Multi-modaltrail 2.42 3.32 3.88 2.29 4.71
Communitybluespace 5.54 1.66 3.70 2.24 5.93
Suburbarresidentialarea 3.07 1.41 3.14 2.19 491
Suburbarmall 2.78 1.03 2.69 2.18 3.86
Urban market 5.18 1.44 4.48 2.55 6.70
Urban pedestriarmplaza 6.88 3.30 4.68 3.03 6.61

*Notes Thehigherthe score the moreprominentthe particulardesignfeature]
Tool available at:
https://activelivingresearch.org/sites/activeigresearch.org/files/FieldManual 071605.pdf

4.3.3Independent Variable

The six different urban settings scored for PTOD quality in TaBl2 were the independent
variables in the analyses, and a dummy variable was created to indicate the presence of each setting in

the mixed models.
4.3.4Dependent Variable

Six mental health outcomes reflecting different emotional responses were the dependent
variables: positive affect, negative affect, calmness, anxiousness, perceived restorativeness, and
mental demand. In order to ensure the completion of the survey aotlérhaust participants, the
number of items for each outcome variable scale were reduced from their original scales based on
results from cognitive interviews and pilot testing of the survey instrument with three adolescents
between the ages of 11 and PBsitiveandnegative affecivere measured using the fipeint (1-
very sl i ght | sextremely) Pasitive ant Negdtive Affect Schedule for Children
(PANAS-C) (Ebesutani et al., 201#hich was adapted to present two positive affect items (e.g.,
6joyful ) and three n &grnesandanxiausnesaverd meastredmsing( e . g .
the fivepoint (n ot  a t-extaemeély) Rrofilé of Mood States (POM&rove & Prapavessis,
1992)6t ensi onwo xd)y.suldsneal e and an adapted 6écal mn
were adapted to two items eaflerceivedestorativenesandmental demandere measured using
the fivepoint (kn ot  a t-extaemély Pércelved Restorativeness Scale (FB#)g Away
subscale and the PRherence subscalklartig et al., 1997 )respectively. Both measures were

adapted to contain three items each related to
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all ) and /mleattiadua e(ma.ngl. , Ot he owcomescoresdiary much goi
measure were then aggregated to develop final score ranges betW@ér positive affect,

calmness, and anxiousness, aritb3or negative affect, perceived restorativeness, andamen

demand

4.3.5Covariates

Individuaktlevel covariates included demographic data such as ape y@ars old) and
gender (boy, girl, notinary) to account for the documented differences across these factors
(Connaolly et al., 2016; Patel et al., 2007)nadl as selidentified ethnic identity
(Aboriginal/Indigenous, Black, East/Southeast Asian, Latin America/Hispanic, South Asian, West
Asian/Arab, White, Mixed, Other) (Fox et al., 2020). Overall subjective mental healtheuned
assessments were gatheresing the fivepoint (i.e., 2P o o r -Excellént) singleétem measure of
seltrated mental health from the Canadian Community Health Survey (Government of Canada,
2015). Family and household factors were also compiled. Socioeconomic status (SES)iorformat
was collected using a subjective social status (SSS) measure (Amir et al., 2019) based on the
MacArthur Scale of SSS, a validated crosfure measure of social status (Goodman et al., 2001).
As a part of the question, the measure presented anatlostof a ladder and asked participants to
compare their familybés money, education, and j ot
the ladder between10 for each category; these scores were later summed to create an aggregate
SSS score. Partat supervision (one parent/guardian, two or more parents/guardians) was collected
to account for parental controls which can i mpac
environments (Alparone & Pacilli, 2012; Foster et al., 2014). There is sadenee of associations
between birth order and individual social attitudes (Salmon, 2003), and social behaviors (Courtiol et
al., 2009), thus to control for parental resource devotion across these groups (Booth & Kee, 2009;
Price, 2008) we included a Hirbrder (oldest/only child, younger sibling) variable. Broader
environmentevel covariates included region (Maritim@éewfoundland and Labrador, Prince
Edward Island, Nova Scotia, New Brunswic®uebec, Ontario, and Western Can@danitoba,
Saskatchews Alberta, British Columbig. Finally, urbanicity was gathered using an adapted and
abbreviated version of a PEW Research Center mee¢

of community do you | ive i no radawe aty, largercigyla, s mal |
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4.3.6Analysis

Analyses of the impacts of the six urban settings on the six emotional response outcomes of
adolescents were conducted via a series of linear mixed models (LMMs). LMMs were selected due to
their appropriateness for dpaing data that are nested, thus not assumed to be independent, as is the
case for the outcome variables of this study (since each participant reported their mental health
responses for each setting). Clustered responses like this potentially introditioaadccorrelation
and consequently cause the standard errors to be underestimated if not accounted for in the analysis
(increases probability of Type 1 error). Mixed models correct for clustered data by accounting for
both fixed and random effects. Fikeffects are assumed to remain constant across clusters and have
a fixed effect on the outcome of interest, while random effects vary in effect on the outcome across
clusters and are not assumed to be constant. In the present study, LMMs allowed #igtanaly
account for repeated measures on the same individual, which are not independent, by specifying the
random effect (unique participant ID) and fixed effects (covariates) at the individual level. Overall, 36
LMMs were run: one for each combination eftgng and emotional response outcomes. Both
unadjusted models and adjusted models controlling for the theoretically relevant covariates noted
above were run for each set of analyses. All analyses were run using the Mixed Models procedure in
SPSS Statistgversion 25I1BM Canada Ltd., Markham, Ontario, Canada).

4 .4 Results

Full results of the unadjusted and adjusted LMMs for the six different urban settings and the
six mental health outcomes are shown in TableldFindings from the unadjusted models outline
significant positive associations between the natural settings (i.e., trail, bluespace) and all three

salubrious mental health outcomes, the most exceptional being perceived restorativeness (trail:

b=3.106, 95% CIl: 2.934, 33380 8666).rhesebgripparnad : b =3 .

setting (the lowest scored PTOD area) was consistently associated with the most significant
deleterious mental health responses across all six outcomes. Notably, the setting was associated with

significant decreases inlcann e s-k954, 6% CI:2.066,-1.842), almost a full point lower than

{a)

the setting with the next | owest sc@B489%%r ban me
Cl: -3.022,-2.674), also roughly a full point lower than the setting with the loswest score
(suburban street). Contrarily, the highest scor e

bluespace), the urban plaza, was the only built setting to: be significantly associated with an increase
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in positive afCk®@0daq 0.223,ard fedtdredl a rel@tiBedp minimal (but significant)
decrease in per ce0.3b6& 2%Cle0H44p0r13a3), and featuee s songighificant
decrease i n nCk0d40ad5% Cl®H.118f00Fct ( b=

Trends observed in the unadjusted models were essentially the same even after including the
covariates in the adjusted models. Noteworthy results include all four built settings remaining
significantly linked to reductions in calmness, including the compafgithighly PTODscored
ur ban p05a7z%% CI#8637,-0.397P and the suburban mall area staying as the only
setting |linked to a significant increase in repc
Even after being adjusted for sevaraVariates, the relatively low scored suburban residential street
area was significantly associated, -0d54h9%% €: mode st
-0.221-0. 09 3) , as wel | -185l, 989 CQi:fl.21B,-1.488) mepreskimy tHe only
built setting to feature these directional relationships. Between the two natural urban areas, noticeable
di fferences in reported increases of cal mness ('t
b=2.144, 95% Cl: 2s@33)jn2n294})-D.246 9 8fCit@®3¢&-¢ (t r ai |
0.173; bl-0488IH%WCIOS5000= 357) and anx0i3t2us%neElss (trail
0.376,-0 . 248 ; b l-Q524s 95% Cl.587 804461) also remained in the adjusted models.
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Table 4.4.1 Unadjusted and Adjusted Linear Mixed Models of Urban Environments and Adolescent Mental Health Outcomes

Positive Affect Negative Affect Calmness

b 95% ClI P b 95% ClI P b 95% CI P
Trail
Unadjusted 1.323 1.222 1.425 <.000 -249 -0.321 -0.176 <.000 1.704 1.590 1.818 <.000
*Adjusted 1.325 1.224 1.427 <.000 -.246  -0.318 -0.173 <.000 1.703 1.589 1.817 <.000
Bluespace
Unadjusted 1.364 1.263 1.466 <.000 -431  -0.502 -0.359 <.000 2.142 2.032 2.252 <.000
*Adjusted 1.365 1.264 1.467 <.000 -428 -0.500 -0.357 <.000 2.144 2.033 2.254 <.000
Sub. Mall
Unadjusted -1.762  -1.860 -1.664 <.000 .615 0.544 0.686 <.000 -1.954 -2.066 -1.842 <.000
*Adjusted -1.763 -1.861 -1.665 <.000 .616 0.545 0.687 <.000 -1.953 -2.065 -1.841 <.000
Sub. Street
Unadjusted -.821  -0.926 -.717 <.000 .047  -0.025 0.120 .201 -246  -0.367 -0.126 <.000
*Adjusted -.823  -0.927 -.718 <.000 .049 -0.024 0.121 .190 -.248 -0.369 -0.127 <.000
Urb. Market
Unadjusted -219 -0.325 -.113 <.000 .056 -0.017 0.128 .130 -1.127  -1.245 -1.009 <.000
*Adjusted -220 -0.326 -.114 <.000 .058 -0.014 0.123 117 -1.130 -1.248 -1.012 <.000
Urb. Plaza
Unadjusted 116 0.010 .222 .032 -.040 -0.113 0.032 275 -519 -0.639 -0.399 <.000
*Adjusted 116 0.010 .222 .033 -.049 -0.112 0.023 .184 -517  -0.637 -0.397 <.000

Notes *Adjusted for: urban setting, age, gender, ethnicity, urbanicity, birth order, parental supervision, subjective mémtsilibjeative social
status, and location.
Abbreviations: A S@bar baniUban. AUr b. o
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Anxiousness Perceived Restorativeness Mental Demand

b 95% CI P b 95% CI P b 95% CI P
Trail
Unadjusted -.315 -0.379 -0.251 <.000 3.106 2.934 3.278 <.000 -1.528 -1.665 -1.391 <.000
*Adjusted -.312 -0.376 -0.248 <.000 3.103 2.931 3.275 <.000 -1.526 -1.663 -1.389 <.000
Bluespace
Unadjusted -.526 -0.589 -0.463 <.000 3.498 3.330 3.666 <.000 -1.637 -1.773 -1.501 <.000
*Adjusted -.524 -0.587 -0.461 <.000 3.503 3.334 3.671 <.000 -1.634 -1.770 -1.498 <.000
Mall
Unadjusted .590 0.527 0.652 <.000 -2.848 -3.022 -2.674 <.000 1.349 1.211 1.486 <.000
*Adjusted .588 0.525 0.651 <.000 -2.850 -3.025 -2.676 <.000 1.351 1.213 1.488 <.000
Street
Unadjusted -.157 -0.221 -0.093 <.000 -1.886 -2.067 -1.705 <.000 -1.221 -1.360 -1.083 <.000
*Adjusted -.154 -0.218 -0.090 <.000 -1.891 -2.072 -1.710 <.000 -1.224 -1.363 -1.086 <.000
Market
Unadjusted 311 0.247 0.375 <.000 -1.514 -1.696 -1.331 <.000 1.627 1.490 1.763 <.000
*Adjusted 312 0.248 0.376 <.000 -1.515 -1.697 -1.332 <.000 1.633 1.497 1.769 <.000
Plaza
Unadjusted .097 0.033 0.162 .003 -.358 -0.544 -0.173 <.000 1.406 1.269 1.544 <.000
*Adjusted .089 0.025 0.153 .006 -.352 -0.538 -0.166 <.000 1.396 1.259 1.534 <.000

Notes *Adjusted for: urban setting, aggender, ethnicity, urbanicity, birth order, parental supervision, subjective mental health, subjective s
status, and location.
Abbreviations: A S@®bar baniUbpan. AiUr b. o
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4 5Discussion

Using an online survey with a nationally representative sample of Canadian adolescents, this
study investigated the relationships between PTODs and adolescent mental health by examining how
distinctly scored urban settings affected-sefforts of positivaffect, negative affect, calmness,
anxiousness, perceived restorativeness, and mental demand. Overall, the findings delineate clear
trends across the differently scored PTOD settings with respect to their impacts ontbgostdf]
emotional responsed adolescents. Taken together, these results suggest that the PTOD quality of
urban areas may have significant impacts on the mental health of this demographic. To further
contextualize these results, we turn to the Theory of Affordances and the PTOP@dbined in

Table4.3.2to interpret the findings.

Trends across the four built urban environments generally suggest that as the aggregate
PTOD quality worsens, reports of positive emotional responses become lower while reports of
negative responses lmoe more common. Such results support broader notions that pedestrian
features in urban areas are beneficial for adolescents. For example, several studies have observed
increased levels of physical activity (active travel) is associated with sidewalkgeg&onthman et
al., 2018), narrower street width (Nasar et al., 2015), pedestrian crossovers (Rothman et al., 2014),
and street connectivity (GilgSorti et al., 2011). The trends observed in our results appear more
marked, however, when comparing the taest scored PTOD areas (suburban mall, suburban
street) to the two other built areas (urban market, urban plaza). In particular, the former are associated
with considerably larger decreases in positive affect (as seen in the coefficients presertt in Ta
4.4.1 -1.7,-0.8 vs.-0.2, 0.1) and perceived restorativeness (Taldlel doefficients:-2.8,-1.9 vs.-
1.5,-0.4), while the suburban mall is also the only area significantly associated with an increase in
negative affect. Situating these resultghimi our theoretical frame, it may be that higher PTOD
presents adolescents with a greater number of environmental features (e.g., places to sit/socialize,
active uses) that they can make use of, and/or which encourage more cheerful (positive affect) and
less demanding (restorativeness) and upsetting (negative affect) experiences. Given the exploratory
nature of these findings, however, future research should seek to replicate similar protocals in real
world settings to triangulate results or use objeatiethods (e.g., Buttazzoni et al., 2021) to further

explore these relationships.

Natural urban environments in this study (trail, bluespace) scored lower in certain PTOD
categories relative to some of the built settings, but were associated with the stasttsal positive

mental health outcomes and minimal negative mental health experiences. While natural environments
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have previously been linked to a variety of mental and cognitive benefits (e.g., Amoly Elmira et al.,
2014; Dadvand et al., 2015), a compan of the two natural settings examined here illuminates some
potentially noteworthy desigmental health affordances. Featuring comparatively higher

imageability and complexity scores, the bluespace was associated with a rougpbyirita}£0.40)

increase in calmness and restorativeness. Considering the nature of these relationships with respect to
affordances, it could be that clearer instances of natural imageability (e.g., presence of local lake,
community gardens featured in the videos) and/or cexityl(e.g., more colours or designs, public

art) represent important specific design concepts for supporting adolescent mental health. Whether
these relationships are principally due to perceptual (e.g., design or colour attraction) or physical

(e.g., a geater number of environmental features to engage with) factors is beyond the scope of this
analysis; however, such lines of inquiry are warranted in future study. Irrespective of the source, these
theoretical relationships appear to be consistent witlteglresearch that has noted higipeality
environmental aesthetics can positively impact active travel (Sun et al., 2018), while vegetation
richness can increase aesthetic preference (Zhuang et al., 2021), and imageability features (e.g.,

flowers,wates our ces) can enhance a settingds restorat.i

Insights into the relative importance of specific PTOD concepts in built spaces may be further
explored by examining differences across the six reported mental health outcornreseabadth the
two poorest scored built areas (suburban mall, suburban street) and the highest scored built
environment (urban plaza). For example, the two suburban areas featured consistently low scores
across all the design categories with the excegti@omplexity where the scores diverge more
considerably (3.86mall) vs. 4.91(streej); consequently, it may be that complexity is an especially
important design concept built environments as well. Complexity, or visual richness, in the form of
designghat incorporate contours or curvature (Vartanian et al., 2013), fractals (i.e., repeating
patterns) (Taylor et al., 2005), and other naturalistic patterns (e.dik&restructures, floral
ornamentation) (Coburn et al., 2019) have been documenteddotiagsthetic evaluations and
preferences. In the context of affordances in this study, it is possible that greater complexity within
built designs reduce negative responses, specifically anxiousness and mental demand/fatigue, through
enhancing engagemeas previously theorized (Nelessen, 1994), or potentially through eliciting

fascination or contemplation among adolescents.

Regarding the findings associated with the urban plaza setting, it could be that enclosure is

particularly important to promoting pitise affect and minimizing emotional distress (negative
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affect). For context, the area of the urban plaza scored in this study featured an enclosure score that
was the result of a mix of a consistent number of larger street trees with sizeable carspies in

relatively clearly defined pedestrian plaza area accompanied by tall residential and commercial
buildings. Given that some of these features, namely street trees, have been associated with the
potential to reduce annoyance (Sarajevs, 2011), our resigiest that the combination of natural

(street trees) and built (tall area buildings) enclosure affordances may create a more comforting,
intimate space as perceived by adolescents. When compared to the natural settings featured here (i.e.,
varied encloske, largest positive and negative affect effect sizes), however, it seems that more natural
forms of enclosure may be particularly noteworthy for adolescent emotional responses of comfort
and/or distress. Additional research into the potential differingpats of natural and built forms of

enclosure is warranted.
4.5.1Implications for Practitioners

Results of this study illustrate several connections between the level of PTOD quality in an
urban setting and the emotional responses of adolescents, and comgéawentmplications for
professional practice. Our results suggest that natural spaces that feature high levels of imageability
(i.e., more distinctiveness) and complexity (i.e., more visual richness) in their design may be key
design concepts for plansesind urban designers to consider. Examples of such designs include, but
are not limited to, gardens/flower arrangements or building facades with more diverse colour palettes,
distinctive public art displays, notable built landmarks or buildings with rediediges (i.e., nen
rectangular buildings), and detailed building/structure ornamentation. More broadly, results of this
study would advise planning practitioners and other urban designers to consider scale in their
communityoés r el e vFarinstanckgpsactitionersgauld evaldate relevant policies to
assess their potential to implement street trees, sidewalk barriers, or street/plaza planters next to
thoroughfares or arterial roads; to evaluate the extent to which local policies alline firing of
active travel infrastructure (e.g., bicycle racks, benches, wayfinding signs) with other public transit
networks and infrastructure (e.g., bus/LRT stops); or, more broadly, to examine how their residential

development codes specifically pgot individuals from traffic and its attendant impacts.
4.5.2Limitations

When interpreting the results of this study, there are some limitations to be aware of. Most

notably, the development of the survey required reducing the number of items from the validated
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scales we used to develop outcome variables for feasibility. Qossidyy this may have resulted in

smaller variation in outcome variables, which would logically lead to smaller coefficients in our

results and an increased chance of a type Il error (failure to reject a null hypothesis that is actually
false). The deliver method of the survéyan online formai may have also contributed to an
underestimating of the true effects of the urban settings on adolescent mental health. While the videos
participants watched were 360° and included audio of the settings, particygaatsot physically

exposed to environmental conditions such wind, nor were they able to accurately consider vestibular
(i.e., balance and movement in reference to space) or kinesthetic (i.e., bodily sense) inputs with
respect to the different settings.igkurvey also exclusively used video examples of urban settings

from the Canadian context, and any generalizations of these results to other contexts with distinctly
different urban environments should be done cautiously. Finally, the research conduetiedioss
sectional in nature, thus it is not possible to speculate about causality. That said, the study design
(observations nested within individuals), the large sample size (n=1500) and the representativeness of
the sample in terms of region, sexdage were all strengths of the research, and appropriate
considering the lack of extant research on this topic.

4.6 Conclusion

To examine the impact of specific urban designs on adolescent mental health, we scored and
videotaped six different settings and danted an online survey with 1,500 Canadian adolescents.
Findings suggest that the PTOD quality of urban areas are significantly associated with emotional
responses of adolescents, positively in the case of higher quality areas and negatively in poorer
gudity areas. Future study should look to conduct similar studies irwedd settings with objective
measures to compare results, as well as further examine the role and impacts of imageability and

complexity in natural urban areas.
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5.1 Abstract

Adol escence is a critical phase in an indiuvi
susceptible to the impacts of external environment stimuli, yet relatively little research has sought to
guantify how urban design exposures might affect their mbatdth. To explore the links between
specific urban design features and adolescent mental health, we quantified the pedadtiramsit
oriented design (PTOD) quality of six different urban areas using a validated tool, and presented
videos of thesareas to 1,500 Canadian adolescents via an online survey. Outcomes of interests were
participants®é emotional responses to each video
anxiousness, perceived restorativeness, and mental demand). Lineamodeads were run and then
adjusted for a variety of sociodemographic and environmental controls. Even after adjusting for
several theoretically relevant covariates, findings from the adjusted models show several significant
associations between increaseshie scores of the different PTOD concepts and the reported
emotional responses of adolescents. Most significantly, the design ctracsparencywas
associated with the greatest increases in positive affect, calmness, and perceived restorativeness.
Scdewas associated with significant increases in
decreases i n -0.208 850iClr023%0.164, as wagorhptexitywith both positive

affect (b=0.429, 95% Cff e ©@013®H% CID.12460123). Toand nege

support adolescent mental wbking through design, urban designers should consider scale and
complexity concepts in their design guidelines and building codes. Future research opportunities are

also discussed.

Role inthe Dissertation

I ntended t o compl e msimilarlamdseale pvalgation, ttrmain c hapt er 6.

objective of Chaptéb is to provide a populatickevel assessment of the links between specific PTOD
concepts (as they change in prominence between different sites) and adolescent emotional responses.
As such, this chapter also intends to idertifgadtrends among adolescergertaining to which

specific PTOD designs may be the most effectual with respect to eliciting posigetive

adolescent emotional responses. Findings fromettideareu s ed i n Chapter 706s tri

compare and contrast the more dessgacfic resultsfrom the other component manuscripts.
Keywords

adolescent health; mental health; pedestrian infrastructure; theory of affordances; urban design
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5.2 Introduction

Rates of mental health disorders and psychological distress adolggcents (:Q9 years)
(World Health Organizatigr2021) continue to rise worldwide (Bor et,&014; Collishaw2015).
Currently, one in seven adolescents, globally, experience a mental disorder (World Health
Organization2021). As global settlemephatterns continue to shift from rurtal-urban living in the
coming decades (United NatiqQr&)18), one factor of growing importance to adolescent mental
health is their local environments, and especially urban environments. Urban environments impact
adolescent mental health through phenomena such as place attachment and belonging, which support
their mental wellbeing (Pring@014). Conversely, auttentric designs increase noise pollution,
resulting in inattention and sleeping problems in this age gieplér, et al. 2013). Although
research into urban environments and adolescent mental health has seen a recent uptick, it has been
noted that there is a need for more precision in studying these relationships (Fleckney and Bentley
2021). This study thefere examines a range of adolescent emotional responses in relation to five
specific pedestrianriented planning design concepts.

5.2.1Adolescent Mental Health and Urban Environments

Urban environments can have consequential effects on the mentaking/lofadolescents.
For instance, urban designs that facilitate opportunities for social interaction are particularly
significant as social interaction and connectedness during adolescence can affect brain development
(Lamblin et al, 2017). Designs such as assible greenspaces (e.g., parks) that facilitate
opportunities for s oc20l8)andiamas éatwingtdéstnatisns Ik a T mi er c z
recreation centres and libraries, which may aid in social competence progress (Christi20Ed)al.
can theefore support positive development. Physical activity is a similarly important aspect of
adolescent mental health (Hallal et 2D06). Environmental designs such as narrow street width
(Nasar, Holloman, and AbdulkarirB015), pedestrian crossovers (Rotimet al.2014), higher
guality environmental aesthetics (e.g., more tree shading, air quality) (Sur2ei d), street
connectivity (GilesCorti et al, 2011), and sidewalk presence (Rothman eR@lL8) can promote

opportunities for physical actiyitand improved mental welieing in this population.

Natural urban environments and features (e.g., green spaces and blue spaces) have likewise
been examined in the context of this topic. Notably, engagement with urban greenspaces has been

associated witheduced ADHD symptoms (Markevych et, @014) and can support cognitive
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development (Dadvand et,@015). Higher levels of greenness in urban spaces have similarly been
linked to reductions in internal and external behavioral issues (Madzia2818). and depressive
symptoms (Mavoa et aR019), while bluespacess (e.g., ponds, rivers) may aid in emotional
regulation (Djohari, Brown, and StqlR018). While exploration into adolescent mental health and
urban environments continues to delineate nelwpags between the environment and mental health,
recent review of the topic has revealed that uncertainties persist regarding space exposure concepts
(e.g., the quality of spaces) (Vanaken and Danck&18), as well as the precision of the

relationshig that have been examined to date (Buttazzoni, Doherty, and Migarey).
5.2.2Pedestrian and -Transit-Oriented Design

The application of the pedestricand transioriented design (PTOD) planning paradigm
offers a worthwhile frame for classifying urban design features. PTOD reflects a planning paradigm
that emphasizes the development of urban places that primarily sppdestrian activity and active
lifestyles(Dittmar and Ohland?012; Renng2016) A list of notable PTOD concepts and their
theorized benefits are outlingd Table5.21 and include: imageability, enclosure, human scale,
transparency, and complexity.

Table 5.21 Pedestrianand TransHOriented Design Principles

Concept(s) (e.g., features) Mental Health Phenomena
PTOD Feature

Distinctiveness (e.g., courtyards, plazas, histori
Imageability  building frontage, outdoor diningClemente et al
2005)

Roomtlike quality (e.g., proportion of street wall:
Enclosure viewable proportion of sky)Clemente et al. 0 h er qQulen K95)
2005)

Detall, texture, physical elements (e.g., sight lin
Human Scale average building height, # of small planters)
(Clemente et al. 2005)

Perceived/viewable human activity (e.g.,
Transparency proportion of street walls, proportion of active
uses)Clemente et al. 2005)

6sense (Gulenpl
1995; Gehl 1987)

6di sorientat
(Kay 1998)

6awareness o
(Arnold 1993)

Visual richness (e.g., # of buildings, # of basic
Complexity colours, # of pieces of public a(flemente et al.
2005)

6boringb6, oOe
(Nelessen 1994)
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First, distinguishing features of a setting such as prominent architectural structures which can
result in making a place particularyemorable are the essence of imageability (3&87), a design
concept thought t o c ont 2013p Betoad, fosteringasemsasad of pl ac e
O6herenessdé or presence (i . B95),enclas@eigaidesigmosptt h surr
that reflects the vertical nature of a space and how certain elements (e.g., buildings, trees) define
spaces with respect t a ihkoew gnuuacl BOLI)yHderg(thewdirmeant e a o r
of human scale refers to another type of defjréfement, specifically to what degree the physical
gualities of a space (e.qg., size, texture) are oriented to pedestrians and walking speed2QE8)ing
O0Hi gshpeere d 6 designs which are scaled to accommoda
imi ts), by contrast, can overwtpéemdandesigositeha
structured to support pedestrians (e.g., lower speed limits, wayfinding signs) may aid in comfort
(Kay,1998) . Fourth, an ar e a éobhuman activity phatis enservabler e f er s
beyond a street or other public space (Jact#®3). Transparency has been previously linked to
i ndividual sd awa 1998k lad, the fisuasrighmese of paces mochptured in the
diversity (i.e., mmber, styles) of architecture, buildings, ornamentation, and landscape features,
among other characteristics, reflects the design concept of complexity (2@iR), which may play
an important role with respect to environmental engagement (Nel4&98h

5.2.3Research Justification and Questions

Research into the relationships between urban environments and adolescent mental health
lacks precision regarding the nature of environmental exposure as seen, for example, in the lack of
consistencynsegaredi i §ROMBgIm@aesl metrdological precision has
subsequently been suggested to better understand these relationships, as well as more clearly identify
specific exposures (Buttazzoni et 2022; Madzia et a12019). Therefore, the overarching aim of
this paper is to examine affordances comprised of five distinct design concepts (i.e., imageability,
enclosure, scale, transparency, complexity) and theoretically relevant emotional responses among

adolescents. The following research question guided this inquiry

What are the relationships between each of the five specific PTOD concepts (i.e.,
imageability, enclosure, scale, transparency, complexity) and adolescent mental health
indicators (i.e., positive affect, negative affect, calmness, anxiousness, perceived

restorativeness, mental demand)?
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5.3 Methods
5.3.1Sample

With the assistance of Léger (Montreal, PQ, Canada), a Canadian polling and market research
firm, a representative sample (age, location, gender) of 1,500 Canadian adolescents was recruited to
complete an oithe survey. Eligibility requirements stipulated participants needed to: 1) be between
the ages of 47, and thus old enough to have some level of independent mobility but too young to
have a full driver s | i cens eeitheBEnglidh er Frerch;  bet o0 r e ac
granted participation via parental/guardian consent; and 4) have internet access via a mobile device or
computer. Full sample characteristics are presented in Sabhle

5.3.2Survey Protocol

A single-blind (i.e., participantsnaware of research question) online survey design was used
for this study. The online survey was originally developed by the authors using Qualtrics, and then
sent to the Universitgf WaterlooSurvey Research Centre for quality control checks and ongoing
administration (e.g., consultations, daily monitoring of quotas and completion rates). After the
development phases were complete, the survey was transferred to Léger for translation, distribution,
and data collection. Participants were able to completsuhvey on either a mobile device (e.g.,
phone, tablet) or computer. Development of the survey began with the research team selecting a
crosssection of locations based on allowing for the survey to compare a variety of PTOD scores
across different typg®.g., natural, urban, suburban) and quality (i.e., poor vs. high scores) of
settings. Ultimately the six selected locations included: two natural urban areas, two built suburban
areas scoring lower in PTOD quality, and two built urban examples scorimgr migP TOD quality
(see Tablé.3.2. Panoramic videos of and-gite scoring for each location was then carried out.
Location scores were derived from a validated tool (Clemente et al., 2005), and featured a range from
roughly 7 wherein higher scoresftected greater prominence of a PTOD concept. Our scoring of
locations were similar to other studies examining neighbourhood walkability (Hooi & Pojani, 2020)
suggesting good tool reliability and true variability in urban design concepts. Locationsdihtied
evaluated in this study were a mix of places in Kitchener and Toronto, Ontario and included a multi
modal urban trail, urban bluespace (i.e., local lake area), suburban mall, suburban residential street,

urban pedestrian plaza, and urban market aesplotos inAppendx 7.10.4.
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Table 5.3.1 Sample Demographics (n=1,500)

Characteristic Sample Size Weighted %
Age
9 101 6.7
10 176 11.8
11 170 11.3
12 174 11.6
13 207 13.8
14 170 11.3
15 187 12.5
16 161 10.7
17 154 10.3
Ethnicity
Indigenous 47 3.1
Black 46 3.1
East/SE Asian 131 8.7
Latin American/Hispanic 24 1.6
South Asian 99 6.6
West Asian/Arab 21 1.4
White 1021 68.1
Mixed 107 7.1
No Answer 4 0.3
Gender
Boy 771 51.4
Girl 716 a47.7
Transgender/NoBinary 13 0.9
Geographic Location
Atlantic (NB, NL, NS, PEI) 93 6.2
Quebec 326 21.7
Ontario 592 39.5
Western (AB, BC, MB, SK) 489 32.6
Birth Order
Oldest/Only Child 862 57.5
Younger/Youngest Child 638 425
Urbanicity
Rural Area 200 13.3
Small City or Town 357 23.8
Suburb of Large City 484 32.3
Large City 459 30.6
Parental Supervision
One Parent/Guardian or Less 306 20.4
Two or More Parents/Guardians 1184 79.6
Mean Std. Dev.
Subjective Mental Health (range 15) 3.72 0.969
Subijective Social Statugrange 110) 6.34 1.669

Abbreviations: AB = Alberta, BC = British Columbia, MB = Manitoba, NB = New Brunswick, NL =
Newfoundland and Labrador, NS = Nova Scotia, PEI = Prince Edward Island, SK = Saskatchewa
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Parents of prospective participants on L®ger.

first asked to provide consent for their child to participate in the study. Adolescents were
subsequently prompted to provide their assent before starting they sBarticipants proceeded

through the repeated measures survey (20 minutes on average to complete) by watchinglShort 10
second panoramic videos (with soundwach available) of the six different settings and then
answering questions regarding therinotional responses in each of the six domains. The survey
featured designs to address different forms of bias. Notably, the survey randomized the presentation
order of the settings and videos across participants to guard against order bias, as welhéeeing
anonymity and not informing participants of the research question of study nor the locations of the
videos to minimize potential sources of response biais. study was approved by the Universify
WaterlooOffice of Research Ethicstidy #3603.

Table 5.32 PTOD Concept Feature Scores in the Six Urban Settings Videos

DesignFeature Imageability Enclosure Scale Transparency Complexity
Urban Setting

Multi-modaltrail 2.42 3.32 3.88 2.29 4.71
Communitybluespace 5.54 1.66 3.70 2.24 5.93
Suburbarresidentialarea 3.07 1.41 3.14 2.19 491
Suburbamall 2.78 1.03 2.69 2.18 3.86
Urban market 5.18 1.44 4.48 2.55 6.70
Urban pedestriarplaza 6.88 3.30 4.68 3.03 6.61

*Notes Thehigherthescore themoreprominentthe particulardesignfeature]
Tool available at:
https://activelivingresearch.org/sites/activelivingresearch.org/files/FieldManual 071605.pdf

5.3.3Independent Variable

Scale variables of the five spdaciPTOD concepts (imageability, enclosure, scale,
transparency, complexity) were created using the scores recorded irbBabénd represented the

predictor variables in our analyses.
5.3.4Dependent Variable

Adolescents selfeported six emotional response outcomes of interest: positive affect,
negative affect, calmness, anxiousness, perceived restorativeness, and mental demand/fatigue.
Importantly, to not exhaust participants or negatively impact their coimplef the survey, the

survey instruments underwent cognitive interviews and pilot testing with three adolescents between
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the ages of 11 and 15 resulting in the number of items for each outcome variable scale were reduced

from their original scales. To ssss positive and negative affect we used the Positive and Negative

Affect Schedule for Children (PANASE) (Ebesutani et al., 2012). The fipeint PANASC scales

(Ivery sl i ght | sextremely) werd adapted taprekentéwo positive affetisite.g.,

6joyful d) and three negative affect items (e.g.,
the five-point Profile of Mood States (POMS)-(Lo t  a t-eximemely) (Erove & Prapavessis,

1992) d6tensiond subbkbkabe der.gdaptedrdgoakbmheasdwe
that both featured two items each. Perceived restorativeness and mental demand were measured using
the Perceived Restorativeness Scale (PRS) Obei nc
(Hartiget al., 1997), respectively. Both measures weregviat scales (h ot a t-ex@memély) é 5

and contained three items each related to restor
and mental demand/fatiigng drebdy. , Obtbeme mMesaswoOer
aggregated to develop final score ranges betwednhfar positive affect, calmness, and anxiousness,

or 3-15 for negative affect, restorativeness, and mental demand for the final analysis.
5.3.5Covariates

Documented mentdlealth outcome differences across sociodemographic factors required the
collection of age (47 years old) and gender (boy, girl, Aginary) (Connolly et al., 2016; Patel et
al., 2007), as well as ethnic identity (Aboriginal/Indigenous, Black, East/SaaitAsian, Latin
America/Hispanic, South Asian, West Asian/Arab, White, Mixed, Other) (Fox et al., 2020) data.
Subjective mental health assessments (i-B.,0Lo0 r -Excellént) were gathered via a singem
measure from the Canadian Community Healtlv&uf{Government of Canada, 2015). Subjective
social status (SSS) (Amir et al., 2019) information was collected to control for socioeconomic status.
The SSS variable is based on the MacArthur Scale of SSS, a validatedultoss measure
(Goodman et al2001), presents an illustration of a metaphorical ladder, and asks participants to
compare their familybés money, education, and | ot
their standing on the ladder betweet@ (1] e a s t / w-onosthestfér eathlof the three
categories. Scores for the three SSS categories were subsequently aggregated in the analysis. To

account for parental controls which can i mpact

aY

& Pacilli, 2012; Foster et al., 20}, 4articipants were also asked to provide information about their
parental supervision (one parent/guardian, two or more parents/guardians) situation. Noting

associations between birth order and individual social attitudes (Salmon, 2003) and sociat®ehavi
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(Courtiol et al., 2009) we also controlled for birth order (oldest/only child, younger sibling) in the
analysis. Environmentdével covariates included location data that were collected as a part of the
sample weights (MaritimgdNewfoundland and Lakdor, Prince Edward Island, Nova Scotia, New
Brunswick), Quebec, Ontario, and Western Can@danitoba, Saskatchewan, Alberta, British

Columbig), and urbanicity information which was gathered using an adapted version of a PEW
ResearchCentene asur e (Mill er et al ., 2012) and asked
(rural area, small city or town, suburb near a large city, large city). We also controlled for setting type
(built, natural) to account for the potential differences betweeifotlir included built settings and

two natural settings.
5.3.6Analysis

To examine the association between the five specific PTOD concepts and the six mental
health indicators of interest, a series of linear mixed models (LMMs) were run using the Mixed
Models function in SPSS Statistics Version @BM Canada Ltd., Markham, Ontario, Canada).

LMMs are an extension of linear regression and are appropriate when analyzing data that are
clustered or nested and can therefore not be assumed to be independent. Eaicbllsteting can
introduce additional variation and correlation and may thus cause the standard errors to be
underestimated if not accounted for in the analysis, increasing the probability of Type 1 error (false
positive). LMMs address this by allowingth fixed and random effects to be included in the model,
consequently affording the ability to account for repeated measures on the same individual which are
not independent. In our analyses, fixed effastich are assumed to remain constant acrosseckis

were specified as the covariates in the LMMs, while the random effects, assumed to vary in effect on
the outcome across clusters, were specified as unique participant IDs. A total 30 LMMs were run: one
for each combination of the five PTOD conceples and six mental health outcomes. Unadjusted

models and models adjusted for the listed covariates above were run.
5.4 Results

Table 5.4.1 presents the results of both the unadjusted and adjusted LMMs for each of the
five PTOD concepts across the six ematiaesponse outcomes. After adjusting for individual,
family, and environmental covariates, the LMM analyses outline several significant associations
between the specific PTOD concepts and adolescent responses. Considering the relationships between

each ofthe PTOD concepts and the positive mental health outcomes, across settings, increases in
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transparency were significantly associated with the greatest improvements in reported positive affect

(b=1.442, 95% CIl: 1.332, 1. 6,6.86P),andpartevadless ( b=0. &
restorativeness (b=1.976, 95% Cl: 1.792, 2.159).
among the PTOD concepts as increases in the prominence of the design in the different settings was

significantly associated withinerased positive affect (b=0.656, 95¢
(b=0.277, 95% CI : 0.224, 0.329), and perceived
Complexity was also positively and signi:ficant]y
0. 396, 0.461), cal mness (b=0.229, 95% CI : 0.193,

95% CI: 0.461, 0.561). Coefficients of the adjusted imageability and enclosure models were

comparatively smaller with respect to the positive emotional ressgso

When examining the relationships between the PTOD concepts and the negative mental
health indicators, transparency had the largest effect size, and was significantly negatively associated
with negat-0.384 958 fCf:04Z7t-0.20 and axi o u s n-@10B 9500 fCE0.189,-
0.025). Conversely, transparency was also significantly positively associated with mental demand
(b=1.400, 95% CI : 1.233, 1.566). Scale and compl
both significantyn e gat i vel y as s oc i al0éldor boih) dnd negative affacts ne s s (|
( scai0eaz, 984Cl:0.239,-0. 164 ; c o40.H48,65%4 Gl:9.174,-0.123).Increases in
all five of the PTOD design features were significantly and positivalgcated with mental demand.
Imageability and enclosure were associated with similar significant coefficients across the three
negative emotional response outcomes, although they were smaller coefficients relative to the other

design concepts.
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Table 5.4.1 Unadjusted and Adjusted Linear Mixed Models of Specific PTOD Concepts and Adolescent Mental Health Outcomes

Positive Affect Negative Affect Calmness

b 95% ClI P b 95% CI P b 95% ClI P
Imageability
Unadjusted 153 0.129 0.177 <.000 -.058 -0.075 -0.042 <.000 .021  -0.007 0.048 137
*Adjusted 226 0.205 0.247 <.000 -077 -0.093 -0.061 <.000 120 0.098 0.143 <.000
Enclosure
Unadjusted .608 0.568 0.648 <.000 -146  -0.175 -0.117 <.000 .570 0.523 0.617 <.000
*Adjusted .349 0.309 0.389 <.000 -.080 -0.111 -0.049 <.000 .156 0.114 0.199 <.000
Scale
Unadjusted 488 0.434 0.543 <.000 -159  -0.197 -0.121 <.000 .050 -0.014 0.113 125
*Adjusted .656 0.608 0.704 <.000 -202 -0.239 -0.164 <.000 277 0.224 0.329 <.000
Transparency
Unadjusted .359 0.229 0.490 <.000 -110 -0.199 -0.021 .016 -.826 -0.973 -0.678 <.000
*Adjusted 1.442 1.322 1.562 <.000 -384  -0.477 -0.290 <.000 .540 0.410 0.669 <.000
Complexity
Unadjusted .356 0.319 0.393 <.000 -130 -0.156 -0.104 <.000 128 0.085 0.171 <.000
*Adjusted 429 0.396 0.461 <.000 -148 -0.174 -0.123  <.000 .228 0.193 0.263 <.000

Notes *Adjusted for: age, gender, ethnicity, urbanicity, birth order, parental supervision, subjective mental health, sshjéaitistatus, location,
and setting type (built (Suburban Mall, Suburban Street, Urban Market, Urban Plaza) vs. natural (Blagspace)).
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Anxiousness Perceived Restorativeness Mental Demand

b 95% CI P b 95% CI P b 95% CI P
Imageability
Unadjusted -.013 -0.028 0.001 .069 .149 0.107 0.191 <.000 272 0.241 0.303 <.000
*Adjusted -.035 -0.050 -0.021 <.000 .324 0.292 0.356 <.000 .196 0.167 0.225 <.000
Enclosure
Unadjusted -125 -0.151 -0.099 <.000 1.162 1.092 1.232 <.000 -185 -0.242 -0.128 <.000
*Adjusted -.035 -0.062 -0.009 .010 479 0.418 0.539 <.000 194 0.139 0.250 <.000
Scale
Unadjusted -.022 -0.056 0.012 .209 .393 0.296 0.491 <.000 .680 0.607 0.753 <.000
*Adjusted -.071 -0.104 -0.038 <.000 .790 0.715 0.864 <.000 .508 0.440 0.576 <.000
Transparency
Unadjusted .188 0.109 0.267 <.000 -497  -0.726 -0.268 <.000 2.300 2.133 2.465 <.000
*Adjusted -.107  -0.189 -0.025 .010 1.976 1.792 2.159 <.000 1.400 1.233 1.566 <.000
Complexity
Unadjusted -.049 -0.072 -0.026 <.000 .338 0.271 0.404 <.000 322 0.272 0.372 <.000
*Adjusted -.071  -0.093 -0.048 <.000 511 0.461 0.561 <.000 244 0.198 0.290 <.000

Notes *Adjusted for: age, gender, ethnicity, urbanicity, birth order, parental supervision, subjective mental health, ssihéaitistatus, location,
and setting type (built (Suburban Mall, Suburban Street, Urban Market, Urban Plaza) vs. natural (Blagspeace)).
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5.5Discussion

The quality of urban environments is increasingly being understood as an important
determinant of adol escent me netah,201h).eTafurthdr ( Ka ¥ mi er
explore these relationships, we explored the impacts of five specific PTOD characteristics on the self
reported mental health indicators of adolescents based on their emotional responses to videos of six
distinct urban settingscered for their presence of these PTOD concepts. Overall, this study suggests
that each of the five specific PTOD concepts evaluated are associated with enhanced positive
emotional responses and mitigated negative emotional responses (with the excepéatabf
demand) among adolescents. To further contextualize these findings, the following discussion is

positioned within the frame of the Theory of Affordances as outlined earlier.

Taken together with related work showing pedestrian infrastructuredeatuch as street
connectivity (GilesCorti et al., 2011) and sidewalk presence (Rothman et al., 2018) are linked to
physical activity opportunities, our results suggest that the five PTOD features examined in this study
may have potential to improve adsetent experiences or reports of positive affect and mitigate those
of negative affect. Within our theoretical frame, these trends may indicate that PTOD concepts could
support positive affect by minimizing potential environmental causes of emotionassligreg., poor
aesthetics, poor navigability). Moreover, the combined influence of PTOD concepts may be
particularly powerful in this way because adolescents are still growing and external environments are
known to influence brain development (Dahl, 20@)r findings could therefore paossibly reflect that
PTOD concepts capture a series of salutary exter
susceptibility to known negative environmental elements present in many modern urban areas (e.qg.,

ambient & or noise pollution).

It is also important to note that this relatively stronger association with positive and negative
affect responses, compared to restorativeness or mental fatigue responses, could be partially the result
of the PTOD paradigm beingare active travebriented relative to other design paradigms. PTOD
features, as a general planning approach, are aimed at urban design changes that influence active
travel choices, and specifically ways to enhance the walkability of an area (Clemént208t5).

We selected PTOD concepts, in part, because of its focus on quantifying specific and fairly
ubiquitous built environment exposures; however, other paradigms such as green infrastructure (Gl)
offer other important designs worth exploring on thisic. In fact, the ideas and designs that

comprise Gl, although variously defined, tend to outline a variety of concepts ranging from the

implementation of green corridors to reservoir development for storm surge control to planning local
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networks of envbnmental resources (e.g., woodlands) (Mell, 2008). The presence of these Gl
concepts in an urban area would appear to have much more likely theoretical links to supporting
calmness and/or perceived restorativeness. In fact, some of these Gl projettsrikeater and

flood management initiatives have already been noted to reduce property damage and thereby
potentially contribute to improved mental health (Nieuwenhuijsen, 2021), while other initiatives such
as greening schoolyard interventions have shitverpotential to create restorative public spaces for
adolescents (Kelz et al., 2015). With a variety of distinct urban and architectural design paradigms
which contain their own specific concepts, future research comparatively exploring the potential of
pedestriaroriented designs, Gl, and/or different distinct architectural design styles across common
outcomes could serve to illuminate their functionality of their respective concepts with respect to the

mental wellbeing of adolescents.

Of the five speific designs examined in this study, it appears that the concepts most
consistent and strongly associated with mental health indicators wereceoapéexity, and
transparency. Importantly, among adolescents, our results support the previously thieészed |
between scale, comfort (Kay, 1998), and transparency (Arnold .18p8lying our theoretical frame,
scale may be such a notable design for adolescents for several reasons. First, examples of the concept
such as narrower streets, area/street furn{Rige, pedestriascale streetlights), sidewalk barriers,
pedestrian signage, and small plants/planters could be perceived by adolescents as helping to create
safer environments, especially ones that mitigate feelings of being overwhelmed (e.g., frane@oor
navigability). Second, scale and transparency may be highly associated with the responses evaluated
here because of each designds implications for
social connectedne®shoth of which have been notad important factors in adolescent development
(Lamblin et al., 2017). From this second perspective, our findings might indicate that adolescents
perceive spaces with higher levels of scale (in this study: bluespace, urban plaza, urban market areas)
or transparency (market, pedestrian plaza, trail) in their design as providing more opportunities for
social interaction or lingering due to their street/area furniture (e.g., chairs, benches), improving
accessibility (e.g., lights, bike racks), opportunitieadtively engage with a place (e.g., nearby
shops), or improving their spatial awareness or situatedness (enhanced sightlines regarding accessory
pedestrian infrastructure). Future qualitative
regading areas with varying levels of scale design quality, as well as their most important features, is

needed to further clarify these relationships.
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Complexity featured similar effect sizes as scale with respect to its general associations with
the adolesent emotional responses recorded in this study. The general direction and strength of
outcomes, with the exception of mental demand, associated with complexity lend support to the
notion of complexity as an engaging design concept (Nelessen, 1994). idadlgrehese findings
could indicate that visually rich environmental designs like those with a diversity of building and
accent colours, building forms, and/or ornamentation (in this study: the two urban settings), may
support fascination or emotionalgagement with spaces among this cohort. Such an interpretation
would accord with current notions of how patterned complexity (i.e., patterns coupled with creativity
in design) can stimulate affective experiences (Goldhagen, 2017). A corollary of thisbedhht
design complexity could therefore affect adol esc
mi ght facilitate more powe Bfial,kespprsestoaverdtsrs of &6sit
episodes, visually perceived situations (Varelale 1991$ due to their physical intricacies and
variegation. We encourage further study into the exploration of specific forms of urban design
complexity (e.g., architectural or ornamentation styles, contrast, synthetic vs. natural shapes) and their
potential links to different emotional responsesounger populations.

One other note about the findings of this study also bears mentioning. First, no one specific
PTOD concept was significantly associatedhweitreduction in mental demand; instead, increases in
all designs were linked to reports of increased mental demand in the adjusted models. In the
unadjusted models, however, enclosure was significantly associated with modest decreases in mental
demand. Haing discussed the differences between PTOD concepts and those of Gl earlier, as well as
having controlled for setting type in the adjusted models, we speculate that higher levels of natural
forms of enclosure (e.g., tall trees in the trail setting) mag baen more decisive in this context
than forms of highly scored built enclosure (i.e., tall buildings in the urban plaza setting). Future
research here should investigate the nature of the stimulation provided by natural and built forms of
enclosure to ssess their potentially different emotional qualia (e.g., calmness, perceived

restorativeness) and determine if they comprise different affective (emotional) stimuli for adolescents.
5.5.1Implications for Practitioners

Practical implications of this researcle grerhaps the clearest for planners and urban
designers. Results of this study suggest that the design concepts of transparency, human scale and

complexity may be particularly important for adolescent mentatiesiig, particularly experiences
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of positiveaffect. Transparency features have been argued to allow for planning practitioners to
6design ind engaging spaces which can consequent
example, active use spaces or features (e.g., streetscape with shopwjuabdess at street level)

may help to integrate different movement networks, afford individuals opportunities to linger or

engage in informal activities in a space, or to relax with the provided amenities (Carmona, 2019). The
implementation of many examgl®ef human scale concepts, meanwhile, have already begun to be
associated with larger and similar notions of-pogial place designs in community reports. For

instance, our results would support the promotion of practices such as designing walkable

environments (e.g., parks/greenspaces, streets, common spaces), which have been discussed for future
interventions in jurisdictions such as New Zealand to improve mental health and social cohesion (e.g.,
Wild et al., 2021). Concerning complexity in urban desaur,findings add to related work that has

likewise noted similar considerations such as the number of visual layers and aesthetic quality of a
scene being important to perceived view quality (Matusiak & Kléckner, 2016), and the concept of
fascination asentral to place attractiveness (Galindo & Hidalgo, 2005). Consequently, we

recommend that urban designers interested in developing more aesthetically preferable or visually
desirable public spaces for adolescents consider their projects with respectimpihexity of its

designs.

Publichealth practitioners may also find value in this study by using these findings to
develop new public mental health promotion and education strategies. Psychopathologies often reflect
aberrant behaviourspgnitions, or emotions. While those with a healthy state of mind generally tend
to respond well to positive aspects of an environment and remain resilient to negative experiences, the
presence of a mental illness tends to reduce such capacities (BriDleffi& Jr., 2020). As one of
the most common psychopathologies among adolescents is anxiety disorders (Costello et al., 2011),
our results could be used to inform public mental health efforts that seek to highlight specific positive
environmental exposusé in this study, designs that are more visually rich, pedestrian scale,
enclosed for those with a diagnosed condition. More broadly, when partnered with extant research
illustrating the links between excess noise pollution and increased sleeping iseslkes €Tial.,
2013), and poor spatial distribution of infrastructure (e.g., poor pedestrian route directness) and
possible heightened risks of depressive symptoms (Duncan et al., 2013), results of this study can
bolster public mental health efforts thaekeo highlight how adolescents may accrue mental health

benefits from pedestriaoriented rather than autwiented environments.

144



5.5.2Limitations

There are a few limitations to this study. Foremost, having to reduce the number of items on
each scale used ihis study in order to make our survey more accessible to a younger sample
resulted in outcome variables with considerably reduced ranges. This decision may have contributed
to the relatively smaller than would otherwise be expected coefficients obsethied@sults of the
study. Similarly, the method of delivering spatial exposures via an online video necessitated a
situation where participants werendét subject to
kinesthetic (i.e., bodily senses: limb pgasi, forces in reference to space) or vestibular (i.e., balance
and movement in reference to space) inputs that they may experience wvarteéaletting. This
development may have also contributed to less variance in the observed results. Timatsofigtrai
only 20-minutes online) associated with the delivery of this online survey also precipitated some
limitations, notably a lack of some desired control variables (e.g., general levels of active
travel/physical activity) which could have affectbe results of this analysis. Last, the use of an
online survey may have also precluded adolescents who lack a stable internet connection from
participating thereby excluding this group from the results. However, having noted these limitations,
this study vas exploratory. Moreover, the relatively large sample was representative of the population
by region, age, and sex, which was a major strength of the current study.

5.6 Conclusion

Using an online survey with videos of six different urban settings quantitatiweted for
their PTOD quality and subsequently controlling for a number of individual, family, and
environmental covariates, the findings of study delineate significant relationships between increases
in specific design concept scores and emotional regsamong adolescents. Transparency, scale
and complexity design concepts were most strongly associated with the six evaluated emotional
responses, while positive and negative affect saw the most notable changes in response to the five
evaluated PTOD coepts. Based on the findings of this study, it is recommended that future
scholarship explore specific examples of transparency and complexity in design, as well as different
levels of human scale in design and their attendant impacts on adolescent gadtitahhd the

potentially different effects induced by built versus natural forms of enclosure.
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6.1 Abstract

Despite demographic and health trenliserving a rise in both urban populations and
adolescent mental illness, respectively, there is presently a dearth of research exploring the
relationship between urban environments and adolescent mental healthGogosthat, more
pointedly,the studyof links betweerspecific urban desigrendadolescent mental is particularly
absentthis studyusesecological momentary assessmgmtveymethodgo explore the ipsitu
associations betwegredestrianand transHoriented desiga((PTOD) imageabilityenclosure, scale,
transparency, complexityas well axzognitive architecture ((CA) biophilic architecture, symmetries,
fractals) conceptand adolescemhental health indicators (i.e., emotional respongéth) a sample
of 70 participantsBoth unadjuted and adjusted linear mixed models (LMMs) were run for the
analysesAfter controlling multiple sociodemographic covariates, the adjusted LMMs showed several
significant association®otably, high levels of natural forms of complexity, imageability, and
enclosureappearedo support thdealthiesemotional responses; mixed built and natural spaces (i.e.,
multimodal trail)high in scale and complexigeem tchave the potential to support positive
experiences among adolescentsd biophilic architecturappears to be the most effectual design
ornamentation conceg@ne of the main implications of this researcthiatplanneranay wanto
considelimplemening natural forms of enclosure (e.g., tall trees, ivy walls), imageability (e.g.,
natureoriented &andmarks), andr complexity (e.g., variety of natural features such as gardens,

shrubs)n or aroundspaces frequented by adolescéatg., schoolyards, recreations areas)
Role inthe Dissertation

Chapter 6 complementheresearctof the three preceding chapterdlifferentways With
respect to the qualitative investigation of Chaftaasthese two manuscripts explore the same real
world examples, Chapter@esentsa direct comparison and quantification of the describE@D-
and CAemotional respongelationships investigatlin the earlier qualitativehapter Concerning
the online survey manuscripts of Chapters 4 anthish presentjuantitativeanalyses of greater
breadth (i.e., broad population trendShapter 6ffers asimilar quantitative analys butwith more
depth (i.e.jn-situ ecological evaluation accounting for situated environmental fadimglings from

this chapter are also used in the cratggly triangulation and synthesis of Chapter 7.
Keywords

adolescent health; ecological momentary assessment; mental health; pedestrian infrastructure
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6.2 Introduction

Urban environments can have both salu{@sscon et al., 2018)d deleteriougGruebner
et al., 2017)mpacts on the mental health of adolescerge4d 019). With global migration patterns
suggesting urbadwelling populations will continue to grow in the coming decdtzsted Nations,
2018) urban environments are likdbe an increasingly important determinant of adolescent mental
health. Working toward a better understanding of the role(s) of urban design in adolescent mental
health is further bolstered by recelgicrees from international institutions like the World lttea
Organization, which have called the prevention and treatment of adolescent mental health disorders
one of the major current global public health prioriff&rld Health Organization, 2021)espite
these developments, the relationships between urban environments and adolescent mental health are
not particularly well understood, and more work is neededlioedde more precise pathways by
which such environments may affect the mental health of adolegBerttazzoni, Doherty, et al.,
2022) Studying specific built design concepts such as imageability, humien acd complexity as
well as others outlined in pedestriaamd transioriented design (PTOOEwWing, 2013) in addition
to biophilic designs (i.e., natutike designs in built form) and other cognitive architecture (CA)
conceptgGoldhagen, 2017Yepresents such an opportunity to investigate precise urban design
elements and exposures, which may impact adolescent mental health. With the earlier survey
manuscripts of this dissertatiorpresenting perhaps the first assessments of the links between
specific designs and adolescent emotional responses there are several opportunities for work on this
topic to contribute novel findings, including the undertaking of more ecologically valiarobsenat
accounts for situated environmental factors that may impact these associations (e.g., vestibular
(spatial orientationand kinestheti¢sensory body and movemgiriputs). Consequently, the aim of
the present paper is to explore the potemiaitu (i.e., realworld situated experience) associations

between PTOD and CA concepts and adolescent mental health indicators (i.e., emotional responses).
6.2.1Adolescent Mental Health and Urban Environments

The everyday environments that people inhabit and interact with influences how they feel and
behavgEllard, 2015) Urban environments comprised of a variety of built, natural, and mixed forms
can have a myriad of implications for adolescent mental health. In this regard, designs which afford
physical activity or restorative periences are especially noteworthy. For example, regarding

activity, the presence of playground@agels et al., 2014)nd public greenspas(Zhang et al., 2011)
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area walkability, mixed land ugkiu et al., 2007)and street connectiviffRothman et al., 2014@an
affect exercise and thus impact adolescent mental health. Restorative experiences, meanwhile,
afforded by more natural urban settings, can also be quiteéusfeBluespaces (e.g., lakes, rivers)
can enhance emotion and distress managefbgotiari et al., 2018)provide opportunities for
increased social interactigAshbullby et al., 2013)and support feelings oélaxation(Roe &

Aspinall, 2012) Green spaces (e.g., parks, gardens) i@&wmay reduce streflSeda et al., 2015)
depressive symptonfMavoa et al., 2019)and intenal and external behavioural issues (e.g., conduct
problems, anxietyjMadzia et al., 2019gas well as improve emotional wéleing(van Lier et al.,

2017) Conversely, though, autriented urban designs have been linked to several deleterious
mental health impacts among adolescents. Environments that prioritize vehicular tediaspoan
produce high levels of traffic noise, resulting in increased annoy&atésch et al., 2012nd

sleeping problemgTiesler et al., 2013)not to mention contribute to increases in noxious air
pollutans (e.g., nitrogen oxides) which have been linked to an increase in the risk of general
psychopathologyReuben et al., 2021 eft unencumbered, such environmental designs and the
resulting excessive pollution can diminish social cohesion anesherative quality of spaces,
increase adolescent mental health is§Dedambov et al., 201&ndsymptoms of depression and
anxiety(Stansfeld et al., 2000and potentiallympair cognitive functiorfHaines et al., 2001)

Although several links between various environments and adolescent mental health phenomena have
been documented, there is still a lack of scholarship examining associatwaesrbprecise urban

design concepts and adolescent mental health outd@uttazzoni, Doherty, et al., 2022)
6.2.2Pedestrian and Transit-Oriented Design, Cognitive Architecture

Two sets of relevant designs timady potentially illustrate different specific pathways
through which built forms impact adolescent mental health are PTOD and CA concepts. PTODs
comprise a set of built form concepts that center on reducing automobile use and promoting active
lifestyles through supporting the development of engaging and accessible pedestrian infrastructure
and spaces. Most commonly PTODs have been advocated to address a variety of modern urban
development topicfDittmar & Ohland, 2012; Renne, 201@)nd have been argued to aid in
improving pedestrian wayfinding, comfort, and saf@&wing, 2013; Ewing & Handy, 2009 this
regard, to date, PTODs have been examined in relation to a number of urban physical health
phenomena such as area walkabilEying & Handy, 2009)cycling opportunitiegForsyth &

Krizek, 2011) and pedestrian place accessibi{Nale, 2015) While a number of socighenomena
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have been studied in reference to the different designs promulgated within the PTOD realm, five
particular PTODs will be examined in the present paper with respect to their potential links to
adolescent mental health indicators (see Table 6.2.1).

First,imageability or any features (e.g., life of the space, architectural quality) of a space that
contribute to leaving an enduring impression on an indiviflBahl, 1987) Previously imageability
has been thought t o c o (Ewing, 2018YSecortdencloguneésdhe G sense ¢
degree to which the attendant vertical elements (e.g., buildings, trees) visually define a space and
buil d -lai lKbe o gkwiag, 2013)yEaclosure has often been connected to creating a sense of
hereness (i.e., identityith surroundingsjCullen, 1995) Third, human scalgerefers to the physical
gualities that delineate a space (e.g., size, texture) and reflects its scale in reference to hungan walki
speedEwing, 2013) For example, places which are aot®nted in scale will include features such
as higher speed limits for vehicles, wider roads, and less street furniture (e.g., benches, planters, street
trees) for pedestrians. Subsequently this level of scale is thought to potentially overwhelm and
disorimt pedestrians. BRBlpeecadd tsitatl erse f Iheoavte véelrq wewri | |
signs, narrower streets, and more street furniture and are contended to support pedestrian usage and
comfort(Kay, 1998) Fourth,transparencyeflects how much human activity can be observed
beyond the streetofagivereaa vi a wi ndows in buildings and the
(i.e.,uses which generate significant pedestrian traffic; e.g., public parks) $bapsbs, 1993)
Transparency as adesignhastbees uggest ed t o enhance oneds awar e
surroundinggArnold, 1993) Finally, complexityrefers to the visual richness of space, specifically
considering the dirsity (i.e., number, styles) of architecture, buildings, ornamentation, landscape
features, street furniture, signage, and human acfiityng, 2013) Places higher in complexity
have been argued to be more environmentally engaging and aesthetically pleasing for people
(Nelessen, 1994)
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Table 6.21 Pedestrianand TransHOriented Designs and Cognitive Architecture Principles

Concept(s) (e.g., features) Mental Health Phenomena

PTOD Features

Distinctiveness (e.g., courtyards, plazas, histor
Imageability  building frontage, outdoor dininglemente et

al., 2005)

Roomlike quality (e.qg., proportion of street wall
Enclosure viewable proportion of sky)Clemente et al., 0 h e r &Quken, 4995)

2005)

Detall, texture, physical elements (e.qg., sight
Human Scale lines, average building height, # of small plante

(Clemente et al., 2005)

Perceived/viewable human activity (e.g.,
Transparency proportion of street walls, proporticof active

uses)Clemente et al., 2005)

Visual richness (e.qg., # tuildings, # of basic

i colours, # of pieces of public afflemente et al. 6boringod, o6en
Complexity 2005) P P © (Nelessen, 1994)

6sense (Gulenpl a
1995; Gehl, 1987)

6di sorientat:.i
(Kay, 1998)

6awareness of
(Arnold, 1993)

CA Principles

0 h e a (Salimgygrds, 2013)

6positi(Sceerlantl &
Newman, 2015)

6di sconnectio
(Salingaros, 2014)

Division patterns of borders, frames, moldings, 6 r e | @oye 2007)

and ornament (i.e., compositional form of O0r e st ¢Hagerthall etald
repeating patterngyoye 2007) 2008) 0 s(Tayler,2606)

The second set of designs, CA concepts, have attracted significant attention due to the

Biophilia Privileging of natural environment features in
P designgRyan et al., 2014)
Symmetries  Bilateral symmetry of facadé&oldhagen, 2017)

Fractal
Patterns

confluence of research pursuits from psychology, architecture, and neuroscience, among other areas,
interested in examining the psychological dimensions of distintttdegigns and ornamentations

(e.g., Goldhagen, 2017; Weinberger et al., 20@4i}h respecto the present study, there are three
particular examples of CA concepts that will be investigated: biophilic architecture, symmetries, and
fractals patterns. Owing to the innate and evolutionary connection with nature that humans possess,
biophilic architectureis the incorporation of nature in urban degi§tderund & Newman, 2015)

Biophilic architecture itself is an umbrella term that covers different concepts; however, it can take
specific forms such as green fagades which have been associated with mood improvements
(Tyrvainen et al., 2014r green roofs which have been suggested to support restqiéatsunaga

et al., 2011)Symmetriesn architecture, meanwla) are repeated designs that are either
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translationally (i.e., repeated units along a line), rotationally (i.e., units repeated after rotation by an
angle), or reflectionally (i.e., mirror images) symme¢Balingaros, 2014} ike biophilic

architecture, symmetries can also take several forms in extechiékature, and have been proposed

to have important implications for human emotidrabjects lacking symmetricity are likely to be
perceived as random, disordered, and potentially cause @@atmgaros, 2014)hird arefractal

patterns a concept thaterives from the mathematical concept of fractal geneseand fractals

found in nature (e.g., leaves, snowflakes), and are designs that repeat similar patterns on increasing
and decreasing scaléSalingaros, 2014 Fractal patterns have been widely used in external
architecture designs to highlight the aesthetic appeal of prominent buildings like cathedreity

halls (Joye, 2007)and have subsequently been suggested to potentially reducé€Tsisdss 2006)
6.2.3Theoretical Framework: Theory of Affordances

Contextualizing the results of this study is the Theory of Affordances, a transactional
framework that posits thafffordancesare whatn environment offers an individual, and that an
individual 6s i ntent i on smediated relatianalgrodeds,iwill deteisnine t hr o u ¢
how the individual interacts with the settif@hemero, 2003; Gibson, 197®) its original form the
Theory stipulated that affordances can take a range of potential forms being either physical (e.g.,
surfaces which afford posture, locomotion, manipulation) or social (i.e., provided by other people;
e.g., social interactionglsibson, 1979)More recent interpretations of the framework have
suggested, however, that affordances are both real (objective) andpdsceie ( subj ecti ve),
properties of either the environment or the individual; rather, affordances are conseltiilys
between particular aspects of individuals and particular aspects of sity&trmmero, 2003)Simply
put: fAaffordances é are relations between the at
(Chemero, 2003, p. 189)

Such an understanding of affordances importantly offers this studljcalaealist
ontological means to conceptualize relations between adolescents and urban designs as a process in
which the examined emotional responses are a real aspect of the world and not simply in the heads of
adolescents (i.e., entirely subjectivafd exist in the context regardless of the presence of an
individual. Application of the Theory of Affordances more precisely allows for the study of the
6functional significance, 0 oHeftj2010)ofthé differeher i ved n e

urban designs as they relate to adolescent mentaléegalthat i s t o say which r el i
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supported in a particular settif@lark & Uzzell, 2002) Apr opos of the framewor |
power, this approach has beenusedfwlexor e si mi |l ar topics to the pre
adol escent q@arkk$Jezellp2002)snpda cyeoung peopl eds needs wit
neighborhood park@ ownshend & Roberts, 2013)loting these similar past uses of the Theory of
Affordances, the present study operates within this transactional framework to examine tbadlncti
significance (i.e., jointly produced nature) of multiple urban/architectural design concepts and

adolescent emotional response relations.
6.2.4Research Justification and Questions

Research into the linkages between urban places and the mental healtgeiryou
populations is relatively understudied compared to other groups like é@akson et al., 2015;
Krabbendam et al., 2020Yloreover, extant study into these relationships has generally been broad,
often employing relativelycdie measures of space (e.g., examini:
like greenspace) which lack precision regarding the incorporated designs and their quality and
usability resulting in calls fomethodological improvements in the resulting assessnidatizia et
al., 2019) The earlier online survey studies conducted in Chapters 4 and 5 took important first steps
toward addressing some of teagaps by beginning to quantify precise associations between specific
urban design concepts and adolescentsdé emotional
investigations do not take into account the many situateduedd influences that may impact e
relationships (e.g., proxemi@sow one structures space around themsgIvEkis study aims to
expand on the work of the two prior chapters and address these methodological shortcomings by
examining precise affordances in the form of specific degighsPTODs and CA concepts) and
their links to a range of positive and negative adolescent mental health indicatorsittianethods
that capture the previously omitted environmental factors. To guide this inquiry, the following

research question wassed:

What are thén-situ associations between specific PTOD and CA concepts and adolescent

mental health indicators (i.e., emotional responses)?
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6.3 Methods

6.3.1Sample

A convenience sample of 70 participants were recruited through local youth groups and
associai ons (e.g., Childrenbs and Youth Planning Ta
Action Council), as wel | as the research teambs

meet the following criteria to be included in the stublybe aresident of KitcheneWaterloo for over

at least six months (i.e., familiar with the area); 2) be between the agd$ gfe@rs old, or 17

without a driverodos |license, and thus be ol d enot
youngtohave bt ai ned a ful | driverds license; 3) be at
converse in English; and 5) be granted participation via written consent from a parent or guardian.

Full demographic characteristics of the sample are presented s 84hl(in results section).

6.3.2Protocol/Procedure

An ecological momentary assessment (EMA) survey design was used for thisTsidy.
EMA approach was principally selected because of its advantages pertaining to the capture and
anal ysi s esituemaidngl statefShiffinanienal.,, 2008hi ch t ake i nto accol
i mpacts on participantsé perceptions via sensor.y
spatial orientation, and general proprioceptive egssesMor eover , al t hough AEMAO
a range methods and approaches, additional benefits from the approach used in the present study
included conducting the study in reahe to minimize recall biasnd collating multiple observations
of the sameutcomes within individuals across locations to allow for more reliable comparisons
(Shiffman etal., 2008)Speci fic to this EMA study, survey dat
emotional responses to the different PTOD and CA concepts throughlzaset survey that was
synched to progress with a predetermined walking route and accéssedp ar t i ci pant s sm
To promote the social and economic diversity of our sample, and as a result of working with a
younger population that may lack device ownership, we also made available tablets for use during the

surveys. The survey was creatsdthe authors and hosted on Qualtrics (Seattle, Washington, USA).

Prior to the data collection portion of this study, and in order to quantify the presence of the
PTOD designs of interest, six distirsgttings were scored along the walking route acogrth the
five PTOD concepts noted in the introduction (see Table 6.3.1) using a validatédi¢ooénte et

al., 2005) This tool has been previously used as a design quality measure in agsgdigsing street
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enclosurgYin & Wang, 2016) navigation in built environmeng§Valford et al., 2011)and
neighbourhood walkabilityHooi & Pojani, 2020)with the latter study reporting urban design quality
scores very similar to ou(slooi & Pojani, 2020)Based on this congruence, the six settings
described and scored below appear to represent substantial variability in terms of urban design
elements. Design features were scored from rougfilgdch that the higher the scéoe a feature,

the more prominent it is in the settif@lemente etal., 2005) As our team i snodt
validated scoring tool regarding the three CA concepts under study herajahigges were simply

evaluated in relation to participant evaluations of-vealld examples for each concept.

awa

Table6.31Rout e Settingsd Design Feature Scores

Design Feature Imageability Enclosure Scale Transparency Complexity
Urban Setting

1. Urban Trail 2.42 3.32 3.88 2.29 4.71

2. Residential Street 3.93 2.50 3.27 2.45 5.87

3. Urban Bluespace 5.54 1.66 3.70 2.24 5.93

4. Urban Greenspace 4.44 1.87 3.90 2.45 5.63

5. Public Transit Hub 3.82 1.98 3.13 2.31 5.95

6. Downtown Street 6.27 2.46 4.33 3.32 5.36

*Notes The higher the score, the more prominent the particular design feature |
Tool available at:
https://activelivingresearch.org/sites/activelivingresearch.org/files/FieldManual 071605.pc
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Figure 6.31 EMA Survey Route Map

(Numbers correspond with timeimbering of locations in Tab&31)

A repeaed-measures survey was administered over the course of a predetermined walking
route (sed-igure 6.3.) which traversed six distinct urban settingse route was approximately 1.65
km long and located near and in downtown Kitchener, Ontario, CanadaxThban settings on the
route included a: multimodal transit path, residential street, urban bluespace (i.e., local lake), urban
greenspace (i.e., local park), public transit hub, and-bpilowntown streefhe purposeful
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selection of locations was dgsed to capture variance in terms of different types (i.e., built and
natural settings) quality (i.e., range in scores), and purposes/uses (e.g., residential, commercial)
associated with the settings (see FiguBal$. A final seventh stop on the routean the Kitchener

City Hall featured three different landmarks which each contained one CA coseepii¢tos in
Appendk 7.10.2: an urban garden (biophilic architecture), a historical building (symmetries), and a
church (fractal patternsin each of the first six settings, participants were prompted to look around
and observe their surroundings for a few moments before providing their responses, whereas when
examining each of the CA concepts participants were prompted to observe andhfoalysthe

specific designs on their respective landmarks and not the entire setting before answering their
survey.This study was approved by the University of Waterloo Office of Research Ethics (study
#42270Q.

6.3.3Independent Variables

Each of the six distitt urban settings outlined in Table38. which are comprised of the
array of PTODs, as well as the three CA concepts, represented the independent (predictor) variables
in our analyses. Dummy variables were created in each of the analyses to indicegsethegpof the
different settings and CA principles in their respective models.

6.3.4Dependent Variables

Outcome variables in the analysis were comprised of the subjectively reported emotional
responses thought to be associated witiPth®@Dand CA concepts.Eah of t he si x set ti
gualities were assessed for their association to the following sets of scales: positive affect and
negative affect, calmness and anxiousness, and restorativeness and mental demand. Based on
feasibility considerations (e.g., paipants mental exhaustion), CA concepts were assessed in
reference to only one set of complementary scales each: biophilic architecture (restorativeness and
mental demand), symmetries (positive affect and negative affect), and fractal patterns (cahthness
anxiousness). Regardipgsitive and negative affe¢he Positive and Negative Affect Schedule for
Children (PANASC) (Ebesutani et al., 201®)ere used. The-point Likert (1-very slightly or not at
al | -edrentely) PANASC scale was adapted to ask participants to connect their present emotions
withaseriemf t wo positive affect items (e.g., O6joyful
With respect to thealmness and anxiousnesise 5point Likert (:n ot  a t-eximemely) Rrofilb
of Mood States (POMS)Grove & Prapavessis, 199@)t ensi ond subscale and an
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subscale were used. Both subscales were cut to t
and anxi ous n e kRegafdngegtorativeress and ymentalsdémahe Perceived

Restorativeness Scale (PRBging Away subscale and the PRSherence subscalbartig et al.,

1997)were used to assess restorativeness and mental demand, respeditd®R8 subscales were

5-pointscalesthot at all ¢é extremely) and contained thr
(e.g., 6it is a place to get away from it all 6)
onéd) . Pr i o alysds,all of theanerital health outaome measures were aggregated, resulting

in final score ranges from20 for positive affect, calmness, and anxiousness, dridf8r negative
affect, perceived restorativeness, and mental demand. Decisions to adaghuaedhe length of
items included in the survey were based on feedback provided from cognitive pilot tests of the survey

with three adolescents during the survey development phase of the study.
6.3.5Covariates

A number of covariates of interest were controlled for in the analyses. Demographic data
were collected foage(9-17 years old) andender(boy, girl, nonbinary) as mental health outcomes
can significantly vary based on these tré@isnnolly et al., 2016; Patel et al., 200Dpta were also
collected forethnic backgroundBlack, East/Southeast Asian, Indigenous, Latin American/Hispanic,
Mixed, Other, South Asian, West Asian/Arab, andithas ethnic group disparities in mental health
outcomes have been documengédx et al., 202Q)andsubjective social staty$SS). To obtain
accuratesocioeconomic status (SES) informatfomm an adolescent populationewelected to use

the SSS measuf@dmir et al., 2019)which is a validated crossulture measure based on the

MacArthur laddefGoodman etal.,2001) The SSS presents a visual i ma
organization throgh the metaphor of a ladder (i.e., top of the ladder has the best, while bottom has

the | east) and then subsequently asks participar
families, my family haso ( hous éicerinavegshme, lesg)ney ) wi

In this survey, this question was adaptedto-p®i nt scal e for each respons
was placed at 1, -6fQAsamaod imas< epl/ anoed datwas pl aced
analyses these three responsese aggregated into one summative SSS measure (raBgg: 0

Participants were also asked of afiggnosis of a mental health conditiby a health professional

(no, anxiety or depression, eating disorder, dgihease explain) in order to control foethpotential

impact on the relationships being evaluateslver covariates were included in these analyses relative

to Chapters 4 and 5 due to the smaller samples size.
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6.3.6Analysis

To analyze the associations between the adolescent emotional responseatabthe six
urban settings scored for their PTOD quality, as well as the three CA concepts, a series of unadjusted
and adjusted linear mixed models (LMMs) were run. Dealing with nested response outcomes
variables, as this study does, not only could tita dot be assumed to be independent, but it also
presents an increased probability of Type 1 error if such clustering is left unaccounted for.
Recognizing these data limitations, LMMs were deemed appropriate for the analysis as they correct
for clustereddata through accounting for both fixed and random effects in the same model. In the
present study, the fixed effects (i.e., the covariates in the models) were assumed to remain constant
across clusters and have a fixed effect on the outcome of interdstraviiom effects (i.e., the
individuals, represented by a unique participant IDs in the models) were assumed to vary in effect on
the outcome across clusters and this not assumed to be constant at the individual level. Across both
the unadjusted and urjagted models, 42 sets of LMMs were run: one set of unadjusted and adjusted
models for each combination of setting and emotional response outcomes (36), and one set for the
two outcomes examined in reference to the three CA concepts (6). Adjusted matteltecofor the
sociodemographic factors outlined in this sectiocmakies <0.05 were considered statistically
significant. All analyses for this study were run using the Mixed Models procedure in SPSS Statistics
version 251BM Canada Ltd., Markham, Oatio, Canada)Vhile both unadjusted and adjusted

results are presented, the ensuing results section will discuss those pertaining to the adjusted models.
6.4 Results

Complete results of the unadjusted and adjusted LMMs in relation to the different emotional
response outcomes are presented in Table 6.4.2. After adjusting for a number of inthvieluatd
family-level control variables, several significant relationships between adolescent emotional
responses and the various settings and design conceptseadrimaihe LMMs. Clear trends in
adolescent emotional responses were associated with the two natural urban spaces (i.e., bluespace and
greenspace): relatively similar increases in positive affect were reported in both the bluespace
( b 480.95% CI:0.957, 2005 and greenspade b 98l,.95% CI: 0549, 1613; however, the
bl uespace was |l inked with consi52%%€Ibl403 2503 r ger i r
and rest or 835 B5%eCh 853s38108 etatve to the grenspace. Similarly, while
comparabl e significant dec-0.698 858Ll:-1064-31%i ousness
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gr eens plded5% @:9.80, -0.047) were observed, the bluespace was associated with
substantially larger decreases inneeht d e ma nd (-b269195% Gla32@8:-1.3P9=
gr eens pla269e95% @:=2.223 -0.329.

Table 6.4.1 Sample Demographics (n=70)

Characteristic Sample Size Weighted %
Age
9 9 12.9
10 10 14.3
11 13 18.6
12 11 15.7
13 7 10
14 10 14.3
15 4 5.7
16 3 4.3
17 3 4.3
Mean Std. Dev.
12.1 2.21
Ethnicity
White/European Descent 56 80
Ethnic Minority 13 18.6
Mixed 1 14
Gender
Boy 33 47.1
Girl 36 51.4
Transgender/NoBinary 1 1.4
Pre-Existing Mental Health Diagnosis
Yes 12 17.1
No 58 82.9
Mean Std. Dev.
Subjective Social Statugrange 630) 21.0 3.91

Notes participants selected one ethnicity or, if they wanted, listedl t i pl e and s

More divergent trends emerged regarding the two more mixedupudhd natural public
spaces (i .e., trail area and residenti @0M4&street)
95% CI:-0.851,-0.07)and r esi de nOt47785% &:10.868 ©.09) (vére=roughly equal
in their mitigating impacts. Beyond this similarity, however, only the trail was significantly
associated with an 085®0%%4 G a.87e165dmndadecteasin mentzal ( b =1 .
d e ma n el.919M5% Cl:-2.864, -0.973). Conversely, trends in adolescent emotional responses
were by far the poorest in the most physically bugitareas (i.e., transit area and commercial street).

Both of these settings were associatedwi s i gni fi cantly | owXxl8,96% | mness
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Cl:-2.726,-1672 c o mme r c i-2214 %% €le2¢5%6:-1.6D2~and restorativeness (transit

ar e a404H9%% Cl:-4.996 -3.099 c omme r c i-a797 %% Cle397,:-1.7898) as

well as significantly hi4P8 % Clatdndildll commeescal (t r ansi
str e elR695% €1:110659, 1393 and ment al de mBhIBYWCtAHANSiI t ar e
4970 commer ci &31 9¥6tCt: 2622t4:439b = 3 .

Exploring the relationships between the CA concept examples and the different emotional
response outcomes among adolescents, e onlya fewsignificantfindings. Biophilic
architecture was associated with the strongest and most consistembesl as the adjusted models
illustrated a considerable significant increase in associated positive responses and a concurrent
significant decrease in negative responses. Precisely, the urban garden, which was located in an
otherwise builup space, wasdrked with a significant increase restorativness = 2,.95%6CI:
1.768, 3.737) and simultaneous decrease in mental denfahett.486, 95% ClI:-2.437, -0.534).
While some of the relationships regarding symmetry and fractal ornamentation approachiedlstatist

significance, no such associations were found in this analysis.
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Table 6.4.2 Unadjusted and Adjusted Linear Mixed Models of Specific PTOD Concepts and Adolescent Mental Health Outcomes

Positive Affect Negative Affect Calmness

b 95% CI P b 95% ClI P b 95% ClI P
Trail
Unadjusted 331 -0.215 0.877 .235 -.468 -0.865 -0.073 .020 1.085 0.515 1.656 <.000
*Adjusted 331 -0.208 0.870 .229 -.462 -0.851 -0.074 .020 1.085 0.517 1.654 <.000
Res. Street
Unadjusted .031 -0.516 0.578 912 -476 -0.869 -0.082 .018 152 -0.426 0.731 .605
*Adjusted .031 -0.509 0.571 911 =477 -0.863 -0.091  .015 153 -0.424 0.729 .604
Bluespace
Unadjusted 1.481 0.950 2.012 <.000 -.376 -0.770 0.019 .062 1.952 1.400 2.504 <.000
*Adjusted 1.480 0.957 2.005 <.000 =377 -0.763 0.009 .056 1.952 1.403 2.502 <.000
Greenspace
Unadjusted 1.081 0.542 1.619 <.000 -.390 -0.800 0.020 .062 1.036 0.464 1.606 <.000
*Adjusted 1.081 0.549 1.613 <.000 -.376 -0.763 0.010 .056 1.036 0.466 1.604 <.000
Transit Area
Unadjusted -1.519 -2.049 -0.989 <.000 1.073 0.041 1.426 <.000 -2.180 -2.724 -1.638 <.000
*Adjusted -1.519 -2.042 -0.996 <.000 1.040 0.663 1.417 <.000 -2.181 -2.726 -1.636 <.000
Com. Street
Unadjusted -.869 -1.411 -0.327 .002 0.975 0.589 1.360 <.000 -2.214 -2.758 -1.670 <.000
*Adjusted -.869 -1.404 -0.334 .001 0.974 0.595 1.352 <.000 -2.214 -2.756 -1.672 <.000
Bio. Arch.
Unadjusted o} 0 0 o} o} o 0o o} o} o 0O o}
*Adjusted o} o 0O o} o} 0 0O o} o} 0 0O o}
Symmetries
Unadjusted -.536 -1.086 0.009 .054 -.325 -0.720 0.069 0.106 o} 0o o)
*Adjusted -.536 -1.074 0.002 .051 -.326 -0.714 0.060 0.098 o} 0 0O o}
Fractals
Unadjusted o} 0 0 o} o} 0 o} .169 -0.409 0.747 567
*Adjusted o) 0 0o 0 o d 0 o) .169 -0.407 0.745 .565

Notes *Adjusted for: age, gender, ethnicity, pegisting mental health diagnosis, subjective satils, and setting type.
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Anxiousness Perceived Restorativeness Mental Demand

b 95% ClI P b 95% ClI P b 95% ClI P
Trail
Unadjusted -.440 -0.826 -0.055 .025 .669 -0.358 1.697 .202 -1.919 -2.892 -0.964 <.000
*Adjusted -.440 -0.817 -0.064 .022 .669 -0.343 1.681 195 -1.919 -2.864 -0.973 <.000
Res. Street
Unadjusted -.190 -0.578 0.197 .335 -1.031 -2.056 -0.006 .049 -.669 -1.655 0.317 .184
*Adjusted -.190 -0.568 0.187 .323 -1.031 -2.041 -0.021 .045 -.669 -1.628 0.290 A71
Bluespace
Unadjusted -.690 -1.073 -0.307 <.000 2.835 1.837 3.834 <.000 -2.269 -3.236 -1.302 <.000
*Adjusted -.690 -1.064 -0.317 <.000 2.836 1.853 3.818 <.000 -2.269 -3.208 -1.329 <.000
Greenspace
Unadjusted -.424 -0.809 -0.038 .031 1.619 0.600 2.638 .002 -1.269 -2.250 -0.287 011
*Adjusted -.424 -0.800 -0.047 .027 1.619 0.615 2.623 .002 -1.269 -2.223 -0.315 .009
Transit Area
Unadjusted 942 0.566 1.321 <.000 -4.047 -5.012 -3.082 <.000 4.081 -3.162 -5.000 <.000
*Adjusted 943 0.574 1.311 <.000 -4.047 -4.996 -3.099 <.000 4.081 -3.191 -4.970 <.000
Com. Street
Unadjusted 1.026 0.650 1.402 <.000 -2.798 -3.781 -1.814 <.000 3.531 2.593 4.468 <.000
*Adjusted 1.026 0.659 1.393 <.000 -2.797 -3.797 -1.798 <.000 3.531 2.622 4.439 <.000
Bio. Arch.
Unadjusted 0 da 0o o] 2.752 1.752 3.753 <.000 -1.486 -2.464 -0.507 .003
*Adjusted 0 d 0o 0 2.752 1.768 3.737 <.000 -1.486 -2.437 -0.534 .002
Symmetries
Unadjusted 0 da 0o o] o] o o0 o] o] d 0O o]
*Adjusted 0 d 0o 0 o] o 0 0 o] o 0 0
Fractals
Unadjusted -.223 -0.611 0.163 .257 o] o o0 o] o] o o0 0
*Adjusted -.223 -0.602 0.154 .245 o] 0 0 0 o] 0 0 0

Notes *Adjusted for: age, gender, ethnicity, pegisting mental health diagnosis, subjective social status, and setting type.
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6.5 Discussion

In the present paper severalationships between various PTOD scored public spaces and
realworld CA concepts and adolescent emotional responses were exploregitiegEMA surveys
conducted along a pr edet er mhandcesperisracdsbfiihe BTODout e . /
scoral settings illustrated the most positive emotional responses in the two predominantly natural
urban spaces, and to a lesser extent the trail area and residential street. On the other hand, adolescents
reported much poorer emotional responses to the tvampri@antly built settings, irrespective of
their differences in PTOD quality. Interpreted within the context of PTOD scores, these trends may
potentially reflect a proclivity or preference for more natural forms of enclosure, imageability, and
complexity n design. Emotional responses to the three CA concepts, meanwhile, indicated
considerable positive emotional responses to biophilic architecture (i.e., urban garden example).

Links between emotional responses to fractal patterns and symmetries werealesehd following
discussion situates these findings within the Theory of Affordances to further explore their potential
implications. Limitations of the study, implications of these findings for practitioners, and areas for
future study are subsequendigcussed.

First, however, ishould benotad the ways in whichhis EMA survey study complements the
work of theprecedingchaptersn this dissertationForemostthrough presenting the results ofian
situ evaluation that accounts for a varietysivfiated environmental factothe present studgffers a
morecomprehensiverf-depth)investigation of the same urban desegnotional response
relationships that were previously evaluated with more breadth (i.e., larger representativieisample
Chaptes 4 and 5 Secondbuilding from the previous point, he pr esent appeautdy 6 s f i n
generally support those of the two previous online survey studies in suggesticeytdiat PTOD
concepts in more naturalistic forrfi., complexity, imageabily, enclosure)as well agven more
mixed builtnaturalisticareage.g.,multi-modaltrails), appear tdhave the potentially to positively
impact adolescent emotiarsnd third, this study complements the qualitative work of Chapter 3
through its quantitive assessment of the associations betti@er realworld examples of CA
concepts and adolescent emotional responses. Although only the biophilic architecture and
restorativeness/mental demamethtionshipsvere statistically significadt potential reasns for
which the others were not significant are discussed in more detailde¢hisvEMA still presents a
first attempt to quantify the links betwespecificexterior architecture ornamentation and adolescent

mental health indicators.
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Adolescent emotionaesponses were most positive in the two natural urban spaces (i.e.,
bluespace, greenspace). With respect to their PTOD quality, these two spaces were both relatively
high in imageability (i.e., scored®and 3) and complexity (Z and 4)d scores which largely
derived from their natureclated characteristics (e.g., imageability: landscape features, lower noise
levels; complexity: array of area item colours, fountains and other sculpted landmarks). While these
findings corroborate othersee ar ch on t he i mpacts of natural spa
(e.g., Amoly Elmira et al., 2014; Dadvand et al., 2015; Markevych et al., 20ist3tudy more
precisely suggests that instancesatural imageabilityandcomplexy may be a particularly
i mportant design concept with respect to adol esc
Previous study has outlined that adolescents val
reported a keen interest intneal sights like local lake are@Buttazzoni, Dean, et al., 2023)ublic
activity parks, anather landmarks (e.qg., cliff@)unlike parents, who may prefer a greater range of
greenspace@viakinen & Tyrvainen, 200® as well as varied visual landscape elements like flowers,
gardens, and tre¢3ansson et al., 201@Recognizing that adolescents seemingly retain their own
preferences for public nature spaces, our findings might suggest that natural imageability and
complexity are two relatively important and specific designs in these areas that those in this group
connect to or develop attachments with. Such links may consequently play a significant role in
creating more aesthetically pleasing landscapes, and/odprgvhore opportunities for meaningful
social activities, both values which teens have previously espoused as preferential in nature spaces
(Mé&kinen & Tyrvainen, 2008)Ultimately,the potential affordances presented by instances of high
guality natural imageability and complexity designs may serve to support multifunctional public
space designs that can support adoledsces 6 connectedness to and comfor

invite space usage.

Positive emotional responses among adolescents were also observed in the multimodal trail,
or the environment with the highest enclosure score which, like the designséisaughe preceding
paragraph, was largely the result of scored natural features (e.g., tall overhanging trees, fences with
ivy accents). Like related work on seniors which noted neighbourhoodstvekvisual enclosure to
be associated with decreageslepressiofWang, Lu, et al., 2019jhis finding suggests similar
trends among adolescents in tbeni of reductions in mental demand along with concurrent increases
in calmness when experiencing high levelsatural enclosureThese trends in emotional responses

appear even more stark when compared to the commercial street area (i.e., locattue mgthetst
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enclosure score resulting from physical built features) and its predominantly built enclosure design.
However, given that previous study has posited that adolescents tend to positively respond to
environments that they understand or perceive &0 6 s (Pasahardt & Sgisdotter, 2013)this
divergence in responses to different forms of enclosure might indicate that higher levels of natural
enclosure in public spaces afford adolescents more desirable sights that minimize views of or direct
attention away from more metlly demanding scenes, whereas higher levels of built enclosure does
not function in this manner. Alternatively, spatial studies of perception have indicated that natural
enclosure balanced by some level of openness may produce the highest restoraiemcexpe
(Stigsdotter et al., 201,78hus it could also be that natural enclosure contributes to more clearly
defining public pedestrian spaces (i.e., a multimodal trail as pedestriastincture) than built

enclosure. This could possibly afford adolescents more effectively restorative experiences by
presenting them with a clearer outline of the pedestrian realm in a public space, and more precisely a
visual cue that is less confoundegvehicular considerations (e.g., street edges, street wall features

(e.g., parking lot entrances, shop facapasd thus allows them to be more present in a given area.

Analyses of the relationships between the three CA concepts and adolescent émotiona
responses suggested most vividly that biophilic architectayepossess the potential to positively
impact the emotions of adolescents. In this way, these findings stippprévious argumenisf
Chapter 3 as well as others s$iyggesting that both nat in urban areas (biophilic designs) and
naturelike patterns (biomorphic forms) in physical built architecture can induce positive
psychological benefits similar to that of interacting with larger natural settings(Asetander,
1977; Coburn et al., 2019; Joye, 2007; Salingaros, 2013,284) it concerns adol esc
experiences of public spacetage bonding can be enhanced by a perception thate mplacides the
individual with basic conditions such as security or refuge (Ruiz et al. 2013), and it might be that
biophilic architecture and fractal ornamentation aid in facilitating these processes for adolescents.
More specifically, these designsmaypvi de adol escentsd with refuge
or at least urban gardens, supporting a sense of refuge from built scenes through offering restorative
experienced a finding also observed in electroencephalography studies of green fé€zdesk,

2019)

Conversely, the two most builip spaces (i.e., the transit area, commercial street), as well as
symmetrical ornamentation, wergesaciated with the poorest emotional responses among

adolescents. With respect to the former, despite their differences in aggregate PTOD quality, a few
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extraneous environmental factors may have mitigated the potential benefits of these pedestrian
infrastructure designs. As previous research has outlined that built and mixed built and natural
environments differ regarding their restorative poterfhigrsson & Hagerhall, 2008pne potential

explanation is to reiterate a central criticism of modernist urban forms:

Modernist architecture mainly csists of simple volumetric forms and thus deprives

the senses in their constant search for meani
is often dictated by efficiency and economic motives, barely leaving room for symbolic
and stylistic references to mat a | contents €é much of the mode

fundamentally lacks (references to) the contents and structural organization that are
characteri sti ¢oye 2007ap.8ld)od habitat o

These two spaces arguably capture this essencph(etss in Appendi 7.10.1. Moreover, while

having similar aggregate human scalequalty or es as t he two natural set
general orientation toward automobiles might have produced additional negative impacts (e.g., heavy
vehicles) that diminished the appeal of potential perceived affordances for adolescents to emotionally
connect with in these spaces (e.g., complexity: diversity of designs in commercial street). This
combination of dense volumetric builp modern physical forms along with the negative impacts of
autooriented infrastructure might have consequently migéigatome of the benefits that could be

accrued from the positive designs in these areas.

Regarding the latter, the lack of significant results pertaining to symmetrical ornamentation
could be the consequence of a couple of different factors. First, thibawayoeen the result of
asking about relevant emotional responses through the wrong outcome prism. While responses
characterized by hominess have been linked to exterior architectural designg\Weioteerger et
al., 2021) our emotional responses assessmengrafrgetrical ornamentation through positive affect
(e.g., joyful, cheerful, lively) and negative affect (e.g., miserable, sad) may have been incongruous.
And second, a couple of extraneous factors may have also affected these results. First, the base colour
of the example building observed in this study was red (see SM), which is a colour that psychological
research investigating the impact of colour on emotions has pointed out is typically linked to higher
levels of arousal than other coloiraNi | ms & Ober f el d, OnZhe dtBerharidj el i Es k |
while we explicitly instructed participants to examine the struandedesign detail of the target
buil ding, we canét rule out that participants me
given that the building is identifiable through a university crest on its main fagade and several plaques

around it. Notinghis, it would be prudent for future study interested in examining the potential
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emotional responses of adolescents toweald examples of symmetrical ornamentation to find

ways to minimize such potentially intervening factors or visual cues in theages.
6.5.1Implication for Practitioners

A lack of knowledge pertaining to the specific urban design concept characteristics associated
with adolescent mental wdlleing can make it challenging for city planners and architects to create
public spaces that support positive emotional engagemeintdigiduals in this cohort. To this end,
the results from this study allow practitioners to interpret the potential of a variety of PTODs and CA
concepts with respect to adolescent mental health, and thereby use them in their public space design
andretré i tting processes. This study suggests that
spaces may be enhanced through the inclusion of natural forms of enclosure (e.g., tall trees, ivy
walls), imageability (e.g., natwariented landmarks), and complex(e.g., variety of natural features
such as gardens, shrubs), as well as nature or naturalistic ornamentation in design. Considering these
findings in the context of applied planning practice, the inclusion of these designs may be undertaken
in any numbebf public spaces to add emotional value and subsequently promote free play among
adolescents, which has been highlighted as a key to more bodily, emotional, and sensuous interaction
with nature in younger adolesce(8kar et al., 2016Moreover, as the places that adolescents
occupy are often connected to the stories (about play, fun etc.) which give them nigkikingn &
Tyrvainen, 2008)the emotional linkages noted in this study suggest that the inclusions of these three
despns in areas that are frequented by adolescents (e.g., school areas, local sports and recreation
areas, cycling paths) could help to foster more meaningful interactions for adolescents. It has also
been observed in multiple studies from different geogapbimtexts that traffic safety is a key factor
in adolescentsd use and experiences of their |
crossings and parks that are-tr@e are preferential design concef@g., Carroll et al., 2015;

Drianda & Kinoshita, 2015)The inclugon of natural enclosure designs could be another such design
that helps to reduce the real and perceived negative impacts of local traffic through more clearly
delimiting public spaces and directing attention to the pedestrian aacealso Buttazzoni, Dean, et
al., 2022)

6.5.2Limitations

Limitations of this stdy should be noted. Foremost, the nature of this research is cross
sectional and thus unable to provide any inferences regarding causality. Secondly, in a qualitative
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assessment of these same designs and settings, adolescents indicated that th@.artifiefacular)

noise present in and around various spaces was especially d(&uitegzoniDean, et al., 2022)

however, the PTOD design scoring system used in this study only accounts for noise pollution as one
part of the imageability rating. This aural dynamic, which likely negatively affected the reported
emotional responses of participgnespecially in the transit station and commercial street areas, was
thus potentially not proportionally accounted for in the applied design scoring system. Similarly,

while we prompted participants to focus specifically on the urban designs and auchliteancepts

t hat were of i nterest, we canot be sure that | ar
responses. For example, as speculated in the discussion, with respect tewoeldeztample

symmetries (historic city building) andafttals (church), participants may have also been factoring in
other aesthetic (e.g., red colour of historic building) and social (e.g., religious feelings evoked by
church) considerations into their emotional evaluations. Last, it should be statedstEM ghstudy
evaluated five particular PTOD and three CA concepts which collectively only represent some of the
urban forms that adolescents interact with in contemporary urban environments. Factors such as the
nature of intersections, other forms of bidgharchitecture (e.g., green roofs), and distinct

architectural styles (e.g., modernist, postmodernist) were not directly considered in this study, nor
were other contextual factors like the length of stay or seasonal effects (i.e., weather).

6.5.3Areas for Future Study

As research in this area is relatively new, there are several opportunities for future study.
With respect to the PTODs evaluated here, having examined these design qualities as characteristics
indicative of the aggregate quality of the pedastinfrastructure in larger public spaces, future study
should examine these relationships more specifically as they relate to the individual designs
themselves. For example, this may be undertaken using conflyastenl methods featuring series of
graduateghotos(e.g., Wang, Zhao, et al., 2018t illustrate a particular concept (e.g.,
imageability, enclosure, complexity) at different stages of increasingmeane within a
standardized area or landscape to more directly explore the associations between that singular design
and different adolescent mental health outcomes. This study also only examined three particular
instances of CA concepts, and only at soale. Consequently, more studies evaluating similar real
world or virtual examples of green facades, green roofs, water displays/presence in built areas, and
various biomorphic forms in design (e.g., symbolic reference to contours, textures foundap natur

and at varying levels of prominence within a landscape, could also be explored in future study.
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Irrespective of the particular designs being evaluated, the relations evaluated in this study need further
investigation with larger samples to confirm threliability and to determine whether they can be
generalized to different contexts and groups. Fi
the more builup areas (i.e., transit area, commercial street), it would be worthwhile for future

qgud i tative research to expand the scope of work
work) to additional concepts and architectural styles. For example, future work could explore the
interactions regarding how adolescents understand differenteatcinal styles (e.g., modern,

neoclassical, rural forms) or design concepts (e.g., aesthetics (hominess, approachability, vitality

contrast, heighfLindal & Hartig, 2013) and their symbolic or metaphorical attachment

opportunities (or lack thereof) in public spaces.
6.6 Conclusion

Using EMA survey methods this study examined thsitin experiences of 70 adolescent
participants with @spect to the design quality of various public urban spaces and architectural
ornamentation of three different buildings/areas. Central findings indicated that natural forms of
imageability, enclosure, and complexity, as well as biophilic architectureufiban garden), may be
mental health supporting designs for this cohort. General trends regarding the mast bpétes
evaluated here might suggest that, despite the high PTOD quality of some such areas, the potential
beneficial impacts of their pesigian infrastructure features may be mitigated by larger built forms
that are still 1) principally autoriented, and/or 2) comprised of physical buildings that are devoid of
opportunities for adolescents to develop meaningful emotional attachmentsilmthise findings
offer specific insights pertaining to how urban designs potentially impact adolescent mental health,
the |links between this cohortds emotional engage
straightforward as other relational.g., symbolic attachments) and environmental (e.g., ambient
artificial noise) factors appear likely to be shaping these interactions, and thus require further

investigation.
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7.1 Synthesis Introduction and Structure

Bringing together the five integrated articles of this manuscript, the aim of this dissertation,
as articulated in Chapter 1, was to expfdfiéhat is the nature of thelationship between specific
urban built and natural design concepts différent adolescent mental health indicators (i.e.,
emotional responses)Pefining mental health according @alderisi et al.'s (201%)utline which
recognizes
Basic cognitive and social skills; ability to recognize, express and medulatn e 6 s o wn
emotions, as well as empathize with others; flexibility and ability to cope with adverse life
events and function in social roles; and harmonious relationship between body and mind

represent important components of mental health which corrituvarying degrees, to the
state of internal equilibrium (p. 23432),

this dissertation used emotional responses as a specific proxy for those features related to self
regulation, coping, and the relationship between body and mind as they relatentdeslgns. To
ensure the breadth and depth of this inquiry, an interdisciplinary approach along with a mixed
methods structure was applied in this dissertation. Methods used in this dissertation included
gualitative gealong interviews, online surveg (i.e., larger sample, grodpvel emotional response
trends evaluation), and ecological momentary assessment s(irggysmaller sample, igitu
emotional response evaluation). Chapter 7 begins with summarizing each of the five integrated
articlesand outining their role in the ensuing triangulatiomhich is then followed by the
triangulation and synthesizing of the five manuscripts regardimgdbkectiveresearch and
methodological contributiongas well agolicy and practicémplications. Concludig Chapter 7 are
the limitationsof the scholarship undertakandthe resulting opportunitider future researcto

pursue in this area of study
7.2 Summary of Studies

Five integrated articles were presented in this dissertation with the collective aindtwta
comprehensive investigation of the relationship between specific built designs and adolescent mental
health. This overarching aim was pursued through the application of different methods with
coordinatedaccompanying objectives to explore relatiomaderstandings (Chapter 3), largeale
grouplevel trends (Chapter 4, 5), and srradhle insitu perceptual evaluations (Chapter 6)
associated with this environment and mental health relationship (see Figure 7.2.1). First, though, a

review (Chapter 2pf relevant literature from planning, public health, and neurourbanism was
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conducted to highlight potential research pathways the ensuing primary research manuscripts could
pursue. Drawing on some of Chapter qualitatvellsuggest i c
investigated, through the use of-glong interviews, the isitu perceptions and emotional responses

of adolescents regarding six different urban settings scored for their PTOD quality and three real

world CA examples. Chapters 4 and 5 suthgently presented the results of an online survey study

which sought to explore potential groelgvel adolescent emotional response trends associated with
overallspacePTOD quality (Chapter 4) and individual design prominence (Chapter 5). Concluding
theprimary research articles, the ecological momentary assessment (EMA) survey study in Chapter 6
guantitatively assessed thesitu emotional responses of adolescents in relation to six urban settings

scored for their PTOD quality and three realrld CA examples in service of conducting a more

ecologically valid (e.g., account for kinesthetic and vestibular sensory inputs) evaluation.
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Figure 7.21 Outline of ComponenArticle Objectives andRole inSynthesisTriangulation

Manuscript #1: Review and Synthesis
What is the state of the literature regarding the relationship
between the mental health of young people and urban design?

Manuscript #2: Go-Along Interview Investigation
What emotional responses do adolescents articulate in reference
to different real-world PTOD and CA concepts (and why)?

Role in Triangulation: Understanding the nature of the
interactional relationship between urban and architectural
designs and adolescent emotional responses from the
adolescent perspective.

Manuscript #3: Online Survey — Aggregate Space
Quality Assessment
What are the relationships between PTOD exposures, as reflected
in six urban different settings, and adolescent mental health
indicators (i.e., positive affect, negative affect, calmness,
anxiousness, perceived restorativeness, mental demand)?

Role in Triangulation: Identifying population-level trends in
adolescent emotional responses to the overall design quality of
distinct urban areas.

Manuscript #4: Online Survey - Individual Design
Evaluation
What are the relationships between each of the five specific PTOD
concepts (i.e., imageability, enclosure, scale, transparency,
complexity) and adolescent mental health indicators
(i.e., positive affect, negative affect, calmness, anxiousness,
perceived restorativeness, mental demand)?

Role in Triangulation: Identifying population-level trends in
adolescent emotional responses to the varying prominence
of specific urban design concepts.

Manuscript #9: EMA Survey - In-Situ Design
Evaluation
What are the in-situ associations between specific PTOD
and CA concepts and adolescent mental health indicators
(i.e, emotional responses)?

Role in Triangulation: Examining the direct associations
between real-world examples of urban and architectural design
concepts and adolescent emotional responses.
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7.2.1Manuscript #1: Literature Review and Frameworks

Research Question/ObjectiveWhat is the state of the literature regarding the relationship between

the mental health of young people and urban désign

The first of the integratedticles in this dissertation was the review and framework
manuscript (Chapter 2). Recognizing that the tofyg
environments as an area of stlagks comprehensive organizing framewaqiRsiz & Chaix, 2019;

Suglia, 2019)yesulting in methodological and conceptual gaps related to space affect and quality
(Madziaetal.,2019) t hi s nuobjective was o pondiict a multifield assessment of the state

of the literature regarding the relationship between the mentahlafaloung people and urban
environments. Consequently, the review documented literature from three fields regarding young
peopl eds ment al h e a & and specifichlly, uheibattemdarg features, expaseas,t s
social opportunities, land usetd in service of developing transdisciplinanultifield frameworks

for both practitioners and researchers. Together the literature review and its resultant synthesis
offered multiple discussions to inform practitioners and researchers on potentiab\eayter engage

with the topic by bringing together the fields of planning and public health along with the emerging
mul tifield/discipline area of neur @a04)dignali s m. Dr ¢
multifield and multiple disiplinary socieecological framework for environmental health promotion,

this manuscript builds on the interdisciplinary perspective offered in Chapter 1 outlining the mental
healthurban environment relationship as dynamic, soelational, and mulievel. Layering context

onto this outline, the reviewed planning and public health literature detailed a variety of social and
environmental determinants of health relevant to framing this topic, while the neurourbanism
literature added novel cognititreeurosientific and methodologicatleas to the discussion. The

ensuing synthesis portion of the manuscript describes the addition of a new fifth level (i.e., the digital
level) to the socieecological model (SEM). This fifth level incorporates the technologidehinces

that have been made in recent years and which have implications for both research and practice. In
addition to the fivetiered layout, both of the developed frameworks also illustrated multiple-cross

field collaboration opportunities between theee areas. Among the recommendations made for

future study in the research framework, several were used to guide the investigations of the following
chapters with Chapter 3 more thoroughly incorporating adolescent perspectives into this area of

study, Clapters 4 and 5 examining more precise relationships between urban designs and adolescent
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mental health indicators via online survey methods, and Chapter 6 exploring a broad array of urban
settingsthrough ambulatory EMA methodsee Figure 7.2.2).

Figure 7.22 Chapter ® Research Framework Links to Subsequent Integrated Articles
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7.2.2Manuscript #2: Go-Along Interview Investigation

Research Question/ObjectiveWhat emotional responses do adolescents articulate in reference to
different reatworld PTOD and CA concepts (and why)?
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Role in Triangulation (from Table 1.6.1)Understandinghe nature of the interaatnal relationship
between urban and architectural designs and adolescent emotional responses from the adolescent
perspective

Identifying the opportunity to further incorporate adolescents themselves through including
their perspectives in this area ofearchas well as investigate more precise designtal health
relationshipsChapter 3 of this dissertation qualitatively explored both the positive and negative in
situ emotional responses of adolescents with respect to public spaces of distirertytiff
environmental design quality. Gdong interviews near and in downtown Kitchener, Ontario with 23
participants ranging in age fromlJ years old were completed in the summer months of 2021,
investigated both PTOD concepts and-watld examples o€A principles, and were subsequently
analyzed using an adapted framework analysis meth@dldition to the ToA,asults of the analysis
were placed withifRussell's (198136 spatial Circumplex Model of Affect to enhance the
consistency of interpretations regarding the findings, as well as present a more comprehensive
conceptualization of the variety of psychological affective experiences participants articulated.
Results capired both positive and negativesitu emotional responses of adolescents to examples of
the specific urban design concepts like imageability (e.g., natural referencergaitive, artificial
noiseannoyed), complexity (e.g., multiple facade colexciting, wornout fagadesinhappy), and
enclosure (e.g., built enclosuirgeresting or uncomfortable, natural encloscaém), as well as to the
realworld CA concepts that were observed like biophilic architecture (e.g., being away, reliaxed).
addition tothis main analysis, a secondary exploratory gebdsed analysis following the same
framework analysis methods was also completed. Notable results of this analysis included specific
links between girls and scale (e.g., sidewalk barriers), transparegcyi@dows on street level
fagades), and biophilic architecture (i.e., greater emphasis on calming responses) designs, and
different transparency (i.e., active uses) designs and positive responses among boys. Attempting to
better understand their perspiees, discussions of the results posited different theoretical reasons for
the observed responses of adolescents, speculated on some of the potential reasons for the differences
in gender responses, and also connected the findings to a few sectiongddf3b& goal 11 to

augment the relevance of the manuscript to international audiences.
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7.2.3Manuscript #3: Online Surveyi Aggregate Space Quality Assessment

Research Question/ObjectiveWhat are the relationships between PTOD exposures, as reflected in
six urkan different settings, and adolescent mental health indicators (i.e., positive affect, negative

affect, calmness, anxiousness, perceived restorativeness, mental demand)?

Role in Triangulation (from Table 1.6.1)ldentifyingpopulationlevel trends in adokcent

emotional responses to the overall design quality of distinct urban.areas

Seeking to explore grodpvel trends among adolescents regarding their emotional responses
to public spaces of varying pedestrian design quality, Chapter 4, explored tltsimfoa diverse set
of urban settings through quantitatively evaluating the links between six distinct urban environments
scored for their PTOD quality and adolescent mental health indicators. Crucially, in this chapter, the
setting® d e weregonseptalized, analyzed, and discussed as aggregate place predictors (i.e.,
indicative of a settingbés overall PTOD quality)
nationally representative sample of 1,500 adolescents from across Canada, the onine surve
presented 360videos(with sound)of the six different urban settings and had participants respond in
reference to positive affect, negative affect, calmness, anxiety, perceived restorativeness, and mental
demand outcomes for each setting. Both unagljuahd adjusted linear mixed models (LMMs) were
run to evaluate the designental health relationships. Results of the adjusted analysis suggested that,
generally, higher PTOD scores (e.g., urban plaza) positively associated with the more sanguine
emotion&responses (e.g., positive affect), while those areas which featured poorer PTOD scores
(e.g., suburban mall) tended to be associated with the more inimical emotional responses (e.g.,
negative affect)Additionally, natural urban settings (i.e., urbariltrarban bluespace) in particular
were associated with the greatest increases in positive emotional responses, while conversely the
suburban areas (i.e., suburban mall, suburban residential&tra@th were the lowest scored
PTOD environd tended to bessociated with the poorest reported emotional responses.
Contextualizing these findings within the Theory of Affordances (ToA), it was discussed how PTOD
concepts may directly support positive environmental interactions among adolescents (e.g., through
scde features such as places to sit/socialize), and that potential differences in responses to designs
(e.g., the impacts of built vs. natural imageability) may be due to some variation in the perceived
affordances that different PTODs offer adolescentsoRewendations from this study for

practitionerssuggestedhat urban designers could consider how PTOD conceptsrigeability in
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different natural formsor complexity in builforms,may be incorporated in future projects to support
adolescent mental health.

7.2.4Manuscript #4: Online Surveyi Individual Design Evaluation

Research Question/ObjectiveWhat are the relationships between each of the five specific PTOD
concepts (i.e., imagediy, enclosure, scale, transparency, complexity) and adolescent mental health
indicators (i.e., positive affect, negative affect, calmness, anxiousness, perceived restorativeness,

mental demand)?

Role in Triangulation (from Table 1.6.1)ldentifyingpopuktion-level trends in adolescent

emotional responses to the varying prominence of specific urban design concepts

Aiming to investigate the implications of specific pedestrian design concepts and specifically
their grouplevel associations with adolescemotional responses, Chapter 5, examined the same
adolescent mental health indictors as the previous chapter but in this case in reference to the five
specific PTOD concepts themselves (i.e., imageability, enclosure, human scale, transparency,
complexity).Unlike the last chapter, the PTOD concepts in this article were conceptualized, analyzed,
and discussed as individual design features which varied in their degrees of prominence across the six
different urban areas that were scored and videotaped. Badjusted and adjusted LMMs were
again run for the analysis of this manuscript. Two broad trends appeared to emerge from these
analyses. The first noteworthy trend in the findings was that the PTOD concepts seemingly have the
strongest and most consisteas@aciations with improved positive affect and reduced negative affect.
Meanwhile he second trend was the specific design concepts of scale, complexity, and transparency
appeared to have the most consistent impacts across the emotional response outmolesents.
Situating these results within the ToA, it was speculated that PTOD concepts may correlate the most
with positive and negative affect as they are intended to support active transport more so than
restorative or calming experiences. It wasdssed that scale and complexity may be such
noteworthy design concepts for adolescents as a result of the former potentially aiding in reducing
feelings of being overwhelmed, and the latter potentially eliciting feelings of fascination that engage
adolesents with their surroundings. Implications for practice posited that urban planners may find
value in these results through considering implementing more human scale and complexity designs to
support socialization opportunities or design more aesthetimafgrable public spaces for

adolescents. Public health education professionals, it was suggested, may find value in using these
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results to aid those with mental illnesses (e.g., anxiety disorders) regarding developing strategies that

encourage more poteally positive environmental experiences.
7.2.5Manuscript #5: EMA Survey Investigation

Research Question/ObjectiveWhat are the associations between specific PTOD and CA concepts

and adolescent mental health indicators (i.e., emotional responses)?

Role in Triangulation (from Table 1.6.1)Examiningthe direct associations between reabrld

examples of urban and architectural design concepts and adolescent emotional responses

Lastly, the EMAsurveystudy of Chapter ,@vhich sought t@uantitativelyexamine the first
hand emotional responses of adolescents tewedt pedestrian designs and CA examples, presents
the results of irsitu surveys completed via smartphoaasdtablets by 70 adolescents while
traversing sixurban areas scored for their PTOD quality and observing threoeal CA concept
examples. The surveys were conducted near and in downtown Kitchener, Ontario, took rodghly 50
minutes to complete, and were collected in the late summer and eaofy@ft1as well aghe late
spring and early summer of 2022. Unadjusted and adjusted LMMs were run to analyze the
associations between the six settings and the mental health indicators of interest, as well as the
specific links between biophilic architeotuand perceived restorativeness/mental demand,
symmetries and calmness/anxiousness, and fractal patterns and positive affect/negative affect. Central
findings of the study illustratecbncurrensignificant increases in positive affeotd calmness
resporsesin relationto the bluespace and greenspace aesawell asignificant decreases in
negative affect in the same spaces. Conversely, the commercial street and transit station areas were
generally associated with more strained emotional responsesignificant increases in mental
demand, decreases in restorativeness). Findings relatednaltimaodal trail andesidential street
setting® more mixed built and natural asdawere varied but importantly featured a significant
decrease in negativefaftin relation to both spaces, as well as an increase in calmness in the trail
The CA concept analyses additionally indicated that incidences of biophilic architecture (i.e., urban
garden) appear to possess the potential to simultaneously improvatrest@ss and mitigate
demand. Discussions of these results outlinedttigabbserved trends across the PTOD models may
potentially reflect a proclivity or preference among adolescents for more natural forms of enclosure,
imageability, and complexity inesign, and that these place preferences may owe to their reflecting

mor e 0s er ePradice impledtians af mpe suggested that planners could focus future efforts
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on the development of areas frequenteddbglescentge.g., school and recreatianeasyia
designing such spacesrtmre prominently featuneatural forms of enclosure (e.g., tall trees, ivy
walls) or complexity (e.g., colorful gardens, shrubs) to improve the emotional experieteessof

7.3 Substantive Research Contributions

Chapter 1 summarized that this dissertationd:

Affordances (ToA) and developed through a combinatioexpforatory sequenti@ndtriangulation

mixed methods that converge on key shared points across thenedntsnuscripts (Figure 1.6.1).
Substantive research contributions were thus developed through linking the original outline of the
topic under study, the ToA frame, and general points of convergence across the manuscripts. As
described in section 1.4 ofdlintroduction, the adolescent mental health and urban design
relationship was conceptualized as:
€ t h eregslaidnfand emotions, and to a lesser extent the relationship between body and
mind, that contribute to an internal state affecting overalltian¢hrough recognizing and

investigating thelynamic, socieelational, and multievel aspects of the adolescent mental
health and urban design relationship.

In keeping with the above outline and to ensure the compliance of this synthesis with the
intedisciplinary (i.e., aninteractiveperspective that seeks to analyze, synthesize, and harmonize links
between disciplines/fieldsiethoddnto a coordinated and coherent wh@oi & Pak, 2006)

approach of this dissertation, the crefigdy triangulation of research contributions offered here is
presented in refence to two overarching points, within which several mgeetideas are

discussed. The two overarching research contributions of this dissertationaadetaied

documentation of the mental health implications of degigality andcomposition withrespect to

affording positive social contexts and interaction opportunities, emotionally engaging public spaces,

and active use experiencesid 2)a comprehensive exploratory investigation of the mental health

implications of adolescent perceptions ofl @motional responses to urban designs which resulted in

the identification of trends suggesting a seeming emphasis regarding usage opportunities, safety,

distinctiveness, visual richness, and positive affect experiéseesrable. 7.3.1)n light of the

proxy noted earlier regarding the link between emotional responses and overall mertiainvgetind
the onset of mental disorders in younger populations (see page 18), the longitudinal implications of
this research are important to consider in lightrafarstanding the potential impacts one might

accrueby means of theepetitive exposurdascurredvia their lifestyle and socigeographicontexts
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Before proceeding, there are two points that should be explicitly outbrdperly frame
the ensuingontributions The first concerns the reliability of the triangulati®esults pertaining to
both the positive/healthy and negative/unhealthy emotional responses of adolescetits fame
two place analyses conductedChaptes 4 and 6were relativelysimilar in direction, strength, and
statistical significanceMore precisely, the same trail and bluespace areas were evaluated in both
Chapter 46 sanodnl|Qhnaep tseand thé@dgabselidahalyseof the same 12
emotional responsélustratedrelatively similar emotionabutcomesin fact, the only major
exception to thigenerakonvergence was the perceived restorativeness responses of adolescents in
the trail spacecEMA survey Ch.6b = . 6 6 9, P = . 1%95;=301K0®O)e Psur vey

Suchconvergencsuggestgoodreliabilityina d o | e sespemnsds aodoss the different methods.
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Table 7.3.1 List of Substantive Research Contributions

Contribution Point Discussion(s)/Example(s)

Outline of novel relationships l
between design quality and
compositions and adolescent ment:
health, and how these factdrave
implications concerningffording:

1. positive social contexts,

2. interpersonal interaction
opportunities,

3. emotionally engaging T
oppatunities and

4. active usepportunities

U Implications for adolescesense
of place, place attachment

A first attemptto detect associati@n q
betweeradolescenemotionsand

urban designsThesedlinks tend to

most positively relate to design
affordances characterized:by

1. usage opportunities,
2. safety, 1

3. distinctiveness, visual
richness, and

4. positive affect
experiences.

U Implications for adolescempiace
preference

Physical characteristics of an area oaftecta variety
of enabling or inhibiting affordancekatinfluence
how adolescents emotiohakngage with a space.

Designs implicationbeyondthe built or physical
environmentd they also afforéocial environments.
Designs that afford more social opportunities and
active usegtransparency; e.g., shoppingy have
shared use (i.e., multiple person) potential, for
adolescents seem to better support positive outconr

Higher aggregate PTOD quality tended tdibked
with more encouraging emotional respon&swer-
speed designs (human scale; e.g., wider sidewalks’
designs that minimize distraction (enclosure; e.g., te
trees), and designs that feature diversity in present:
(complexity; e.g.multiple design stylgs

Human Scale/Transparency: physical street feature
(e.g., benches, street barriers), natural street featur
(e.g., street trees, planters), active uses (e.g., shop:
restaurants, parks), and higher proportiohs
transparency seem to provide public space usage
opportunities and safety for adolescents.

Imageability/Complexity/CA concepts: the

di stinctiveness of an a
character, nomectangular form(s)), collective
presentation diveity (colours, architectural styles),
and level of detail or ornamentation style may supp
adolescent mental health through reflecting preferre
place designas they tended to be associated with
positive emotional responses among adolescents.

And second,i t shoul d

be noted that the deci s

of the environmenmental health relationship about exploring design condeptsch is to say, the

choice to focus on a set of urban and architectural design concéptsthan other urban

morphology notions like density or neighbourhood charéctacilitated component analyses with

some level of applicability beyond tlealturalbounds of this researcAccepting that such

characteristics like density have rightfullydoecritiqued for oversimplifying the variety of urban
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morphologies present in many cities and regions throughout the (M&ild2017) andthatsome of

the primary research articles of this dissertation do discuss their findings in ways that allude to broad
morphological notions (g., suburban/urban based on visual built density), the main thrust of these
analysestill remains centred on the prominemcejualityof the PTOD concepts. Therefore, while
acknowledging that urban morphologies can range from the inverted metropolis (e.g., San Francisco)
where the pull of adjacent suburban spaces dominate a smaller cen{pdlaiitgr & Schafran,

2015) to suburbs on the frontier (e.§ort McMurray), to dense informal suburbs (e.g., Mumbai)

which facilitadgwbuwrnbdriremdo d{ is.t éKeik2044fitheu r ban ways
operationalization of this dissertationds anal ys
may allow for the followng research and methodologicaintributions to be applicable to multiple

though certainly not a¥l urban contexts.
7.3.1Urban Design Composition and Adolescentlental Health

The first of the two overarching research contributions ofdisisertation is thdetailing of
distinct desigremotional response relationships across the four studies tolgiethersupport the
notion that urban designgia both their overall quality and the compositiorspécificdesignscan
i mpact a dnentakheatthe This firsh overarching contribution may have implications for
adolescenplace attachmer@ndsense of placePrior to thisd i s s e r work,tsalientncitisisms

levelled against the scholarship examining adolescent mental health anémwivanments has

argued that the existing evidence is heavily weighted towards greenspace(sladiawy &

Bentley, 202), and that this narrow scope of study has resulted in limited insights pertaining to other
forms of public spaces and environmental interactions that may impact the mental health of this
cohort. Chapters 3 through 6 address this critique through eixeyaidolescent emotional response

in reference t@ selection of different designs in the form of neakld and video exampldhat

correspond with built, natural, and more mixed spa@gsthesizingihdings from these chapters
explicatsmu |l t i pl e potenti al p at h wdeyals oedalirqoaliyg dnd whi c h a
specificcompositions may impact the emotional respotisasinformadolescents affective

relationships to different public plac&3ollectively, it seems that theuglity and composition of

physical designs in public places appear to have considerable implications for adolescent mental
health through thgypes or nature aémotional engagemeapportunitieshey presentSuchinsights

importantly reflecipotentialadblescentspecific place attachment considerations that diverge from the
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more robustly studiegreferences of adult populatigrand thus offer planners, urban designers, and
public health practitioners with more demographically appropriate design recowatimesd

Scholarship regardinglace attachment (i.e., emotional bonds one has with a pladsgnse
of place(i.e., human relationships to plag#)enomendetween individuals and specific areas has put
forward that people often choose to interact withw@ in environments that are congruent with their
self-concept or that they positively relate(hamai, 1991; TwiggdaRoss & Uzzell, 1996)Such
relational bonding processes with places are consequential for mental health as they have long been
argued to reflect universal affective ties that fulfill fundamental human rfesgdsRelph, 1976;
Tuan, 1974ps wel |l as deeply emotional and moving coni
functioning(Brown et al., 2003; Hidalgo & Hernand&£)01) The attachments one may develop to
specific places can also transl at deing(Rarrisetf eel i ng s
al., 1995) or significant affective feeling®rown & Werner, 1985)Findings ofthis dissertation
suggest some of the paths through which urban and architectural designflueagethese or

similar processes with respect to adolescents and ultimately impact their mental health.

Places design compositions which afforded adolesceotstive perceived social contexts
(i.e., a place to hang out, socialize, linger) appeared to support healthy emotional experiences among
adolescentsThe prominence apecific concepts likhuman scale and enclosuw@nceptsn
particular were reputkto be significantlesignswith respect tdhe perceived social environment and
interaction affordances that connect adolescents to public spacakuded to variously ithe
integrated article discussigrthesedesign affordances may improve adolesdemsotionalbonds
with local environmentsentrallybecause thegnhance the usability of public placeffer
opportunities fospontaneousocial interactiog, prompt more spatial/place contemplation than
placeswhich adolescents cannot use or linger in, or help facilit@taing interpersonaxperiences
of 6ébei ng away 6To petia itlustrata this pinfindings $ranr Ghagpters 3 and 5
indicate that an assembly of human scale design featiges@fea furniture, navigational aids, wide
paths/sidewallsin an areseemta ei nf orce each otherbés appeal and
opportunities fopositive social experiences prolonged visits or interactioéisa similar sort of
mutual designreilfr cement i dea to the fsi @eelabsk00@al | et 0 d
Unlike olderadult populations which have been reputedraw heavily fronfactors likecumulative
memoriednt their place attachment understandif@sillipson, 2007)it might be thapositive social

affordanceselated to desigare especially important fadolescentgiven their lack of familiarity
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andpre-existing comfort with public spacegleanwhile, geater enclosuria placedesignsand

especially instances of natural enclosaispappeared tbe efficacious with respect to fostering

social interactions via extended stays or affect
discussions relatkto enclosure in design suggasthat higher levels of natural enclosure (e.g., tall
overarching or concealing arrangementedmeducet r ees)
distractions and keep focus within a spaeflecting an experiendbatcould consequently afford

adolescents a calming place to enjoy together 6 b e a w a yBY iddntifyingthesehtyipas gfs

afforded social opportunities, this dissertation contributes novel insiglated to delineating

potential pathways thumgh which place designs can afford important social and interpersonal

interaction opportunities that positively connectttachadolescerstwith their local environments

(i.e., enhances their sense of place, place attachment).

Collective findings fromhis dissertatioms wellfound thatplace design quality and
composition can impact adolescent mental health througtutineéer and types efmotional
engagement opportunitiésat theyafford. Heret hi s di s s e r mightoutlmenanamberefs e ar ¢ h
potential place attachment factors between specific urban designs and adolescent eksatibas.
been documentadh at many i ndividual sé favorite places t
potential because these are loaagizvhere one can feel relaxed and forget their wof@éford,
2014) the crossstudy findings of this researduggest that public places high in enclosure and
complexity designs, and especially in natural forms, seaffdod multiple, highimpact, and
positive emotional engagement opportunit@sadolescentsowever, perhaps more intriguingly,
built urban emironments whictcontained unique or distinctive visuals (i.e., imageability) also
appeared tafford relativelymorepositive emotionatngagement opportunities for adolescent as well
(e.g.,inviting responses in Chapter &orroborating thiginding, similar dynamics seemed to be true
specifically in relation tdnigher levels of complexity (e.geolours,architecturabktyleg and
imageability (e.g., historical building frontages, raetangular form(s)) as they were linked with
generally more salubrisuemotional responses (Chaggrin reference to physical design
ornamentation, humans possess advanced recognition and processing of naturalistic patterns (e.g.,
treelike structures, floral ornamentatiof@oburn et al., 201%alingaros2014;Verbeek & de Waal,
2002) as well as contours or curvatyfi@aylor et al., 2005yartanian et al., 2013Chaptes 3 and 6
of this dissertation posit théhe CA concepbf biophilic architectur@ppear to banornamentation

style that adolescenpmsitively emotionally engageith as well In thiswaythed i ssert ati onds
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findingsilluminate that the nature dmumber of emotional opportunities afforded by a given place,
and which can consequently potentially impact the place attachments of adolescents, can vary
significantly in their impact(s) depending on the design composition and quality of the place.

Theresults of this dissertaticalsopresent original findings outlining that those urban
designs and compositions whiafford more active use opportunitifes adolescents seem to better
support positive emotional outcomes, and could subsequently contdbmtae healthful place
attachmentsThis dynamic may perhaps represené of the clearativergenceregarding important
adolescenspecific(i.e., not adulturban design affordances. To this end, it has previously been
observed that younger groupsden think of place in relation to informal social groups while older
groups may emphasize more immediate home concerns (American Association of Retired Persons,
1997; Rowles and Watkins, 1993); designs which support more informal activities, activeruses f
groups, or larger social gatheringgght consequently be of greater utility or value to adolesc€&ats
perhaps most clearijfustrate this point the example of streetscape design is used here. Streetscapes
designs have been highlighted as an impoiapect of the public social realm as they provide places
for individuals to engage in various interactions and for communities to cultivate a distinct sense of
place(Manzo, 2018)Not only can streetscape features improve h¢slttas et al., 2006put certain
designs (e.g., selection of street furnishings) can support or encourage the development of positive
social relationships, feelings of belongifeprrest & Kearns, 2001and general social cohesio
(Rios et al., 202). Findings from Chapters 3 and 5 suggest that public spaces like streetscapes which
are perceived as having more accessible affordances, such as higher levels of human scale and
transparency designs, appear well suited to encotinagetive use of lacesby, and social cohesion
or feelings of belongingamong d ol escent s. Chapt e rspedfidaflyouflimed | i t at i \
that scale and transparency designs were perceived as generally creating comfortable and safe place
dynamics (e.qg., strebarriers, benches, liglitsscale designs), as well bBsing central t@enerating
more interest in a place due to multiple activity options (e.g., shopping, restauran®, parks
transparency design€hapter8s f i ndi n g suppertedtbesecdiscrasi bl gelineating
significant associations between the wforementionedesignconceptsaand positive affect (i.e.,
pleasant, joyful) responseBaken togethet, h i s d i geseanch oHersieropiriGakevidence
indicatingthatparticular design compositiomghich encourage the active use of public plagpgears
to positivelyi mpact adol es c e.MThesedindiageaulddomsegaehtigiggestt e s

additionalpotential pathways through whicinban designmay impact adoles e nplaseGttachment
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processesand subsequently how urban design conceptualization, policy, and implementation could
be oriented in a manner so as to supfi@tsocial and emotional development needs of this cohort

7.3.2Adolescent Perceptual Emphases Regiing Urban Designs

The second overarching research contribution of this dissertation is the undertaking of an
exploratory examination pbr first attempt to detecthe links between precise emotional responses
and distinct urban design conceptisich found that adolescents tend to emphasize dedfgrdances
characterized by usage opportunities, safety, distinctiveness, visual richness, and positive affect
experiencesTogether thee findingsadd to planning and landscape architecture literature byiraffe
an improved understanding of specific design influences germane to adolescent place préfarences
noted concept that represeatsimportant environmental factor in the general delhg(Korpela et
al., 2002)andlife satisfactione.g., Kaplan, 1995; Zelenski & Nisbet, 204 )younger populations.
Previously it has been argued that peoplesd pl ac
environmental factos hat ful fill their needs or feature Owe
elements which can be reassuring, or the comfort of material in a place which can encourage or repel
use(Salingaros, 201 7Alternatively, placend desigmpreferences have been linked to theoretical
literature that has suggestexblutionary bases for theuman preferences for curvasd patterni
design,as well as a@lisinclination for blank surfaces in desi¢f8alingaros, 2018However, presently
little study exists which has sought to explore some of these ideas with respect to adolescent
popul ations (Chapter 2). To ultedin th identifidafiondfhi s di s s e
several links between specific urban designs and adolescent emotion responses which might suggest
potential design preference tren@pecifically the findings observed in this dissertatgmggest that
adolescentseem tqorefer places featuring those designs characterized by usage opportunities, safety,
distinctiveness, visual richness, and positive affect experiehbesugh delineatinghese potentift
important urban design factors affecting adolescent mental headtispacifically as they may relate
to adolescent place preferences, it is also discussed how built environments may be designed in the

future to support the mental health needs of adolescents.

Triangulating across the exploratory analyses of this dissertdtemergel that alolescent
emotional responses seematherstrongly linked tadesignaffordances characterized bgage
opportunities and safedyaffordances most oftdinked to the concepbf human scaland

transparency designsnportantly, sichdesigns and their associatiotionalaffordances may help
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to support adolescent developmental needsalikenomy(Hoxworth, 202) by aid in the

development of pedestrian transportation networks that teenagers perceive as safer and more
accessible, and thus more likely to utilize and explRsdated bodies of literature have previously
reported that the presence of scale cotscie paths, proximity to parks, and the availability of
playgrounds and sport facilities are environmental designs that can support adolescent physical
engagement with placé&ardsjord et al., 2014yvhile larger use spacésansparencyljke school
grounddfeaturing vegetation an al so i mprove young [Ghaviaketalgs expe
2014) Building on the work of these other studid tollective findings of this dissertation add that
the inclusionor prominencef human scaland transparenayesignfeaturesn public spacemight
support adolescent mentadith throughenhancinga n a r e a 6 safety ancterrceuraigethe

active use ofariouspublic settingsin particular,Ch apt er 3 6s f i nhlnangcsle e x poun
and transparency featurasch asoth built street features (e.g., wider sidewalks, street barriers) and
natural street features trees (e.g., planters, hanging flowers, front yard gardasparenstreet

level facadefeatures (e.g., windows in facades at street level), and infrastuc
maintenance/presentation (e.g., lack of mess/deleimportantperceivedactors inspace safety

and usability while the results o€hapter 5 likewise showedlatively larger andignificant

associations between decreases in negative affeat@mdses in both human scale and transparency.
Taken with the existing mobilities scholarship on similar tagius crossstudy findingimportantly
contributes knowledgthat makes clear several links between adolescent emotions and specific
design conepts These documented emotidasignassociationsnay helpin furtheroutlining and
identifying specificdesignbased factorthatfulfill adolescent needs (e.@utonomy or need for
exploration via affordingecurity in place)and subsequentinform ther place preferences

In a like manner the research from this dissertation detected thaaffarsances
characterized by their distinctiveness or visual richr(eéss, imageabilitycomplexity)appear to be
quite effectual with respect affectingadolescent emotional connections with plaéesnoted
above, it has been argued physi calevolptiorarye pr ef er ¢
history withprocessingealworld instances odrditectural details such as other naturalistic patterns
(e.g., tredike structuresjCoburn et al., 2019; Vartanian et al., 2013;b&mk & de Waal, 20025as
well asmore recently documented preferencevisual diversity in landscapes more broadly
(Chatterge et al., 2021)The investigations contained within this dissertation offer empirical evidence

regarding some of these relationships and their applicability to adolgsgeiations Interpreted in
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reference to place preferences, the findings of @hga3, 4, and 6 could be understood as suggesting
that urban areas which more prominently feahgthdistinctive (imageability) and visually rich
(complexity) elements their aggregate desigase more likely to elicihealther emotional

responses aomg adolescents in part because they represent influential highérpenaeptual

variables that convey positive emotions like fascination and contemplstimaover andmore
precisely,Chapter 5 specifically documented concurrent significant asentaietween increases in
complexity, and to a lesser extent imageability as veltjresponses gfositive affect (e.g., happy)
anddecreases in negative affect (e.g., sad) among adolesebitesCh apt er 3 6s di scussi
regarding imageability suggestttht the presence of natural (e.g., gardens) and built (e.g., bell
tower) landmarks provided adolescents with important navigational aids that were reputed to be
positively perceivedTogether these triangulated findirggpeato lend support to the prisusly
theorized relationships, and especially the impakvisually rich places or place designs on the
emotionalstates of adolescen®nd thusnight suggest additional desigpecific factors in

adol escentsd place preferences.

Finally, across the multiple studiestbfs dissertationtwasf ound t hat adol escen
emotional responses tioe specific notions of the examined PTODs and CA coseege more
likely to be characterized xperiences of positivadfect Suchlinks are particularly noteworthy
when consideringpow urban designs may support adolescent needs, and spedfiealgense of
belonging or identitfHoxworth, 2021)Unlike aduthood adolescence is a period of life
characterized by change, uncertainty, and a desire to assert indepdrtemearth, 2021)
designing public spaces thalicit such positive affective experiences could be one mechanism by
which placedesignmight fostermeaningful é.g., positivepride, selfesteemrelationships among
adolescents oencourage positivpersonaldentity development (e.g., connection with
character/quality of designjo this end, imilar to the previous discussions which noted the potential
primacy of need fulfillment in place preferenogych ofexistingthe scholarship pertaining to place
preferences haasobeen based in the ecological perspectivedi@lied cognition which holds that
human cognition is fundamentally linked to embodied experiences resulting from

biological,cognitive, and soal interactiongVarela et al., 1991)The environmental information

8 To reiterate the definitions in Chapter 1: higher order variablethase used by the perceptual system as
efficacious combinations of lower order variabliesver order variables beirthose typically closer to
traditional psychophysics like wavelengéxtent, intensitfHochberg, 1998)
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which individuals process is thus acquired from a variety of modaditidsoded and stored through

multiple processes including the subsymbolic (i.e., proces$isinggh sensory, motor, and somatic

modalities) and symbolic (i.e., processing through visual and/or linguistic/verbal modé#ties),

2003)which often work in concert during einenmental perception interactiofBell, 1999; Bundy

et al., 2002) Accepting the presenamd contingent impactsf these processes, the combined

findings of this dissertatidgns t-sitwstudias (i.e., Chapters 3 ancp@} forward that adolescen

mayrespond positively to and thpsefer areas with higher aggregate PTOD quality for reasons

related tatheir sensory experiences like esteem (e.g., pride attached to local laddimadieability),

or subsymbolic aural (e.g., hature sounds, reduc#itiattnoised imageability) or aesthetic (e.qg.,

diverse building colours, areafldec o mpl exi ty) input s. Li kewise, thi
concerning the incorporation of biophilic architectuaks@Chapters 3 and 6) in public places

suggests that ih form of ornamentation coulae a positive architectural detail asdflects an

additional subsymbolic design input which contributes to informing adolescent place preferences.

And while not conductedin i t u, t he findi ngs gnfuaitylewlpatiomr 406s ag
could be interpreted in this context as showing that those places high in overall PTOD quality (e.g.,
pedestrian plaza) perhaphicit more positive affect responses duedatainng multiple important

symbolic features (e.g., landnka, pieces of public art), fewer negative subsymbolic aural inputs

(mainly vehicular noise), more positive sensory experience inputs (e.g., calmer sights from natural
enclosure), and/or better aesthetic properties {@sgaric building facades or ornamtation. In

identifying the seeminglyobustconnectios between PTOD and CA conceptisd positive affect

responses among adolescetitdy i s di ssert at i ol dfersosging@démpiricalt or y anal
evidencealetailing the potential giedestriarorientedand visually detailedesigrs to influence

adolescent emotional statandin turn potentiallyinfluenceadolescenplace preferencesnd,

consequently, 2) outlines potential pathways through which place design might support specific

adolescent needs
7.4 Methodological Contributions

Thecombined work of théive integrated articles of this dissertatioontributesa
theoretically informed and mixed methods investigategardinga variety of precise links between
urban desigrand adolescent mental health indicators. Substantive methodological contributions of
this work can be foremost gleaned from the overarcimixgd methods structure of the dissertation,

and secondly from the application of the theoretical frame to this research (see section 7.4.1). Beyond
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these overarching structures, the dissertation also makes three more pointed contributions as it
provides:1) an explicit multifield literature review and synthesis of three relevant bodies of literature
in service of comprehensively framing the adolescent mental health and urban environment topic
(Chapter 2), 2) two primary analyses ofsitu adolescent emohal responses to distinct urban and
architectural designs through the use of ecologigaiignted methods (Chapters 3 and 6), and 3) two
complementary primary analyses of a set of mental health indicators and urban designs among a

nationally representae sample of adolescents (Chapters 4 and 5) (see section 7.4.2).
7.4.1Contributions of the Mixed Methods Structure, ToA Framework

With respect to the mixed methods structure of this work, arguably its most important
contributionis thefacilitation of amulti-studyinvestigation that was particularly extensive (breadth)
in its scope of the relationships examiri€dirry & NunezSmith, 2015) Consequently, this structure
produced a range of findings relevant to multiple ongoing academic, policy, and practice discussions
andtheir associatedudiencesThis mixed methods structusdsoallowed for tle dissertation to
incorporate a broad rangediscussions related fmerceptual, sociecological, and environmental
factors(Creswell & Clark, 2007j)elevant to the examined relationshipsts component manuscripts.
Considerations such as professional definitions andipeaaind policy considerations (Chapter 2),
first-person perspectives and understandings or experiences (Chapter 3 and 6), aledgrbepds
in emotional responses (Chapter 4 and 5) wendarly each incorporated, and together contributed a
unique seof insights(Patton, 1990; Sayer, 199®at the larger triangulation of this chapter has

made use of in its interdisciplinary synthesis and disicns.

Applying the ToA as a theoretical framework likewise allowed for this dissertation to provide
a coherent and consistently informed multiple manuscript investigation. Noting that previous work
has highlighted the lack of theeiyformed scholarshipvestigating built environment and mental
health topicge.g., Mair et al., 2008; Sloan, 2018)is dissertation contributes three separate studies,
producing four manuscripts, that were framed within an explanataritserful framework. Across
these studieshe ToA informed the developmentsifategiaesearch questions, selection of
appropriatedata collection methods (e.g., survey variables), framing of the discussion points, and
range ofconstructiveeecommendations offered for future study. Perhaps mmstritantly, though,
the use of the ToA allowed for the integrated articles in this dissertation to reliably speculate

(Osanloo & Grant, 201&)n potential explanations regarding the environraenbtional response
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links observed in the findings by providing a guide to interpret trends in the quantitative work and

give meaning to the emerging resubf the qualitative study. In this wayet use of the ToA helped

the integrated articles of this dissertation presaore precisely framed evaluations which explicitly
considered the interplay between perceptual dynamics, perceptmonment interacins, and
decisionmaking processes with regard to their respective research queBtorsxample, this can be
observedirC h a p t discusshodgrertaining tahe potential role of cognitive perception

phenomenge . g. , f asci nat i 9)inthe dsumeéntedrelaiahshipskbpteeen e n c e
emotions and concepts like complexity and imageability. These types of insights would likely not

have been possible using the health and place frameworks alluded to in Chapter 1 (section 1.3.1) such
as Optate e Madingm= btialhZD02healthy citiege.g., Corburn,2009) or O6r el at i o
g e 0 g r aQ@uimmimes £t@l., 2007Recognizing the several elements of mental health as outlined

in theGalderisi et al. (2015])efinition, the use of the Toix this workafforded the researaif this
dissertation the opportunity to conduct a more precise analysis of the perceptual dynamics,
perceptiorenvironment interetions, and embodied cognitive processes relevant to the urban-design
adolescent emotional response relationship rather than, for example, explsefmthegs with

respect to shared neighbourhood compositional fa¢srxioritizedin various healttand place

frameworks.
7.4.2Contributions of the Specific Integrated Articles, Interdisciplinary Approach

Each of the integrated articles in this dissertation also make their own methodological
contributions. In order to adequately frame the topic of thi:destson and subsequently guide the
direction of the ensuing primary research manuscripts, Chapter 2 provided an original multifield
literature review and synthesis. In doing so Chapter 2 explicitly linked together the relevant fields of
planning and pubti healtt® two fields that have been criticized for being too siloed with respect to
other issues such as physical actiykpohsari et al., 2013nd emergency response planni¥plf-
Fordham, 202@ with the emerging area of neurourbanism. This deliberate-fisddssynthesis
contributed to the developmenttoafo novel guiding frameworkthat delineated several possible
paths for researchers and professional practitioners to collaborate and address the topic of urban
environments and young peoplebs ment al healt h. \
manuscript, the review angirghesisresulted irnthe addition of a fifth level (i.e., digital medium) to
the SEM. The SEM is traditionally a felevel model which consists of the individual, interpersonal,

community/environmental, and policy levels which can be used in the stadwonge of social and
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behavioural topicéBronfenbrenner, 1977Based on the materials of this review, it was decided that

it was necessary to stipulate this newjtdl level due to the increasing number of relevant

interactions that take place on such mediums (e.g., social media), the availability of publicly

accessible data, and the development of research methods that are designed to take advantage of
digitalpat f orms (e.g., sentiment analyses). I'n line
both frameworks also delineated a shared interactive conceptual model for individuals from across the
targeted fields to use in future collaborations. Suctabolation opportunities, if acted upon, not

only directly suggest multiple pathways (e.qg., intervention designs, legislative aims) that may aid in
supporting teams from different fields in further integrating their knowledge and methods, but also

more brodly encourage the transcending of traditional professional and research boundaries in goal
setting and strategy development regardingthe mgic ur ban environments and

mental health

Chapters 3 (g@along interviews) and 6 (EMA surveys)this dissertation contribute two
field-based primary research analyses of adolescent mental health and urban design relationships.
These two methods contributed to the development and presentatioiquéin-situ findings that
refl ect a dtedperseptiens of anil ensotiohalirasponses to of different urban designs.
Chapt er 3-dmgintesveewsdditiorgltyafforded adolescemarticipants the opportunity
to take on mare active roles in shaping the progress and direction of theieing{Garcia et al.,
2012)by being more involved iguidingdiscussions about what they deem most impo(tant
Anderson, 20040 the environments with respect to their present emotions. Fa#gg interview
approach also added a layer of ecological depth by incorporating intoehgewt the influences of
ambient noises, and unscripted interactions and discussions, allowing for more accurate context
driven interpretations of the environment and mental health relationship being exéfmaikgl
Hoven, 2010)Ch a pt e r italive EMAogmethaug likewise provided andepth analysis of
adol e s eituerhotiohal responses to urban designs throwggh thata collection methods
facilitating the covering of multipl e nitotheensi ons
outcomegMoskowitz & Young, 2006)minimizing participant recall bias, and reducing random error
via collecting several data points at various geographic loca{®higfman et al., 2008)Through
using tlese methods in tandem, these two studies offer empirical research regarding the emerging
topic of adolescent emotional responses to urban designs that accounts for a vsitigyeof

environmental factorthat are omitted imore traditional methodg.g., standard sdown

210



interviews) Finally, this amalgamating a@fomplementary but coordinatetethodsalso further
supports theontributions of thenterdisciplinary(Choi & Pak, 2006aim of this dissertatiohy
advancinga more completenderstandingji.e., firsthand descriptive and responses analysietsie
adolescent emotiearban design relationship in ways that would have not been possible through a

single or norecological methodological means.

Chapters 4 and 5 present two novel primary research investigations oflevelpends
from a nationalf representative sample of Canadian adolescents regarding their emotional responses
to quantitatively scored urban environments of differing pedestrian infrastructure quality. Of note, at
present, these two online survey studies appear to be some ofthiecfretically informed
evaluations of an adolescent mental health topic in relation to both built and natural settings that also
control for a variety of covariat€Eleckney & Bentley, 2021)As such thesmanuscriptoffer a
topical andrelatively robust evaluation of how adolescents emotionally respanduimber of
distinctpublic spacesf varying pedestrian infearucture quality (Chapter 4) and specific design
concepts in particular (Chapter 5). In identifying these gieugl trends, this dissertation delineates
some of the first largscale significant associations between adolescent mental health indioators a
specific urban design conceptbich, consequenthprovides practitioners with potentiahnovative
designstrategies that may have more applicabilitg | at i ve t o t he work of thi
primary researcimanuscriptsConversely,dken almg with the manuscripts of Chapters 3 and 6, this
organization of the primary research manuscripts of this dissertation in such a complementary manner
(i.e., combine smaller scale-dtepth along with larger scale grelgvel analyses3upportsanother
corenotionof the larger interdisciplinary approach of this dissertation: applying a holistic analytical
schemeThis development eventually allowéat the final synthesisf the present chaptes draw
fromamoreh ol i stic analytical scheme t hspdcificiagprodgch s ub ol

or set of accompanying explanatid@hoi & Pak, 2006)
7.5Implications for Policy and Practice

Table 1.31in Chapter 1 outlined that the theanformed research of this dissertation could
support various professional plang activities including enhancing practitioner knowledge regarding
adolescenfriendly designs, informingractitionerperspectives to better consider adolescent
relational dynamics in their policy deliberations, gmdmoting design and land use pi@isthat

facilitate improved adolescent menitealth Following up on these points, the variety of implications
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for policy and practice in different fieldsidon different issues is summarized in Table 7.5.1. The
pursuit of these objectives is organized@ding to three general areas: collaborsiplanning and
urban design endeavours, and public policy initiatives.

Table 7.5.1 List of Policy and Practice Recommendations

Audience Point(s) Example(s)
1 Develop complementary policy
Collab 1 Foster transdisciplinary approaches for local issues
' collaboration perspectives f Learn from other |
plans andstrategies
91 Develop aesthetically pleasing spaces
(i.e.,complexityin both specific buildings
o _ and larger landscapes)
1 Focus on designing: aesthetical o . . .
. . : 9 Maintain public area presentation, desic
pleasing, visually diverse, and . . )
0 . for multiple preferred visual inputs
naturalistic public spaces _ i
Planning, 1 Integrate various forms of nature in
Urban physical design and larger public space
Design (e.g., natural enclosure)
1 Link design knowledge to 1 Environmental design interventions for
behaviour change promotion frequently used spaces
T d : : 1 Smartphone interventions for local
T Targeted programming via environmental awareness, education
digital mediums . .
Parental educatiocampaigns
) ) i Adoption of Child Friendly Cities
Public ' Link relevant local policy with objectives with mental health targets
Polic environmentbased strategies _ _
y and/or interventions 1 Support prevention and promotion effor

via pedestriatinfrastructure

7.5.1Cross-Sector Collaboration

Chapter 26s discussion can be understood as
practitioners in multiple fields to continue to develop transdisciplinary perspectives that seek to
discern theelevant mental health concerns, developmental needs, and experiences of adolescents as
they relate to their interactions with local environments and designs. Such a transdisciplinary
perspective should be rooted in efforts that seek to integafiieal social, and health science
expertise relevant to an issue of interest in furtherance of transcending potentially cumbersome
traditional boundarie€Soskolne, 2000)and subsequently develop projects in which collaborations

create shared conceptual models of the issue at hand that holistically integrates each of their separate
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disciplinary perspectiveRRosenfield, 1992)0One potential worthwhile strategy that may be pursued

in this regard by local planners, public health experts, and/or policymakers is to develop concurrent
and complementary local design and infrasture policiesPotential @amples include pairing

together some combination of pedestrian infrastructure legislatioaithatoreduceambient noise
pollution to address sleep and annoyance isdliesler et al., 2013)ith mixed land use policies that
improve access to health services and facil{ieng et al., 201@nd/or promote social pursuits and
active travelAhn & Fedewa, 2011 )with design policies thaim improve the ease of urban

navigation (e.g., wayfinding, signpostinghichreduce stress and prove place usage (Chapter 3).

A second strategy in this context is for multifield collaborations to engagel@antng
processes that facilitate learning from successful examples in other contexts. Growing numbers of
examples both domestically (Canadad from abroad offer several interesting sets of strategies that
interested local collaborations may learn from. Domestically, for example, Halifax, Nova Scotia has
instituted a Regional Youth Advisory Committee which facilitates youth having theydbilibice
their perspectives directly to local councils, enhances the viewpoint diversity of local government
proceedings, and educates youth on relevant policies that affecfiiadéifax Regional Municipality,
2022) Sault Ste. Marie, Ontarjoneanwhileyuns a Mayor's Youth Advisory Council which
administers a specific fund to support the council, educate youth in the community, and advocates on
behalf of the local youth in related rteas(Corporation of the City of Sault Ste. Marie, 2022)
Alternatively,Vancouver, British Columbia has developed a Civic Youth Strategy that encourages
youth paricipation in decisiormaking and policy development within the City via capabiiylding
programs and building youspecific networkgCity of Vancouver, 2010)nternational initiatives
have also implemented innovative strate@iethis domain Gh e nt 6 shildaBdkybuthi um) ¢
friendly initiatives, for instance, feature an action plan that inclirdesving young people in
drafting the Master Plan Ghef@ity of Ghent, 2015) whi | e Re c i foreedted plénBinga z i | )
initiatveshave resulted in establishi nrgatefsafentraledr endés p
routes for families to access essential services and provide public open spaces for unstructured play
(Princeton University, 2019F5uch strategies from these different examples represent valuable
reources or blueprints thatturecollaborations can learn from and utilize in thmin efforts to

design more youthdolescentriendly public spaces.
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7.5.2Planning, Urban Design

Planning practitioners specifically may foremost find use in the results of this dissertation to
design public spaces or pedestrian infrastructure that inceeas@onalengagement opportunities for
adolescents through 1) developing aesthetically pleagiages, 2) enhancing the visual richness and
maintaining the presentation of public areas, and 3) integrating various forms of nature into urban
designs. With respect to the first poititis dissertation and othekisting research has both indicated
tha aesthetically pleasing public spaces and exterior architecture can elicit eudemonic (i.e., happy)
emotional responséSeresinhe et al., 201,9nd that architecture characterized by a lack of
biomorphic ornamentation (e.g., naturalistic patterns) can produce more negative emotional responses
(Coburn et al., 2019Regarding specific design recommendations seemingly connected with
aesthetically public spaces among adolesc@ttapters 3 and 5 sugggedthat the prominence of
complexity (e.g., variety of gardens or flora colours, building desigas)well as imageability in
some contexts (e.g., noactangular buildings, landmarksmay be particularly beneficial for
contributing to positive emotiohatates or experiences. Importantly, however, as recognized earlier
in this synthesis, urban morphologies can be quite diy&ese 2017)and thughis type of
recommendation needs to be carefully considered in reference to different projects and\éiffaces
that said, in an effbto avoid the future development or remedy the current existence of visually
effete urban areaagsthetically pleasindesign pursuits could range from the advancement of vibrant
built commercial spaces in central areas (e.g., Willemstad; assorteitidpagibdburs, styles,
ornamentation, outdoor dining), to diverse natural spaces located throughout an urban area (e.qg.,
Chicago Botanical Gardens; variation in flora and colour, landmarks), to built pedestrian areas with
both architectural and natural ricss (e.g., Karlovy Vary; varied building ornamentation and colour,

considerable incorporation of nature into streets¢sipeet trees, parks, plantgrésee Figure 7.5.1).

Concerning the second point above, results from this dissertdgiogenerallyridicated that
the visual richness and overall presentation of spaces can potentially aid in public spaces eliciting
positive emotionaland sometimes restorativexperiences among adolescents. Testimonies from
Chapter 3 suggested that wiedipt spaces or facades, as well as diversity in area colour schemes and
designs, were particularly i mpor tdodohthetfoomerado |l e s c e
(Hur & Nasar, 2014, Lee et al., 201aMd latteHadavi et al., 2015jndings havingsimilarly been
observecamongadult populationsConsidering the potential cresshort benefits of these designs,

planners and urban designers could work to identify locahueb&ironments lacking in complexity,
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or more generally their overall presentation (e.g., monotonous residential developments, nondescript
parks, hollow city plazas; agaisee Figure 7.5)1for targeted improvement projects such as those
noted above. Artber broader approach for planners to consider on this point, and one that has been
taken up for other groups such as people living with dementia (PLWD), is to advocate for and design

public spaces that containultiple preferred visual inpufer adolescets. Similar to a recent review

regarding PLWD, this dissertationés findings sucg
spaces featuring wayfinding aids (human scale), maintaining points of interest (e.g., landmarks;
imageability),withé p e daensitzreid 6 streets that are distinguish

variety in building appearances (complexity), and public art (imageal§Ban et al., 2021)

Figure 7.5.1 Compaison of Different Urban Morphologies by Visual Richness/Effeteness

Visually Rich/Aesthetically PleasingDesigns and Public Spaces

Higher quality built complexity reflected in varied architectural styles, colours, and building
ornamentation (Breedestraat, Willemstad, Curagao, Photo from: Google Maps ©2017)
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Higher quality natural complexity reflected in varied types of flora andurs| along with being a
O6pedestriani zedd space (Chicago Botanical G

Hi gher quality complexity derived from a 6pedgd
details, as well as natlistic components (streets of Karlovy Vary, Czech Republic (small resort tow
Photo from: Google Maps ©2019)
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Visually Effete/Aesthetically Unattractive Designs and Public Spaces

v P Vi

Lower quality built complexity in a residential development characterized by monotonous designs ¢
simplistic colour palette (Suburbs of Amman, Jordan, Photo from: Google Maps ©2017)

Lower quality natural complexity in an urban park characterizdittieydiversity in flora types and colours
few pedestrian features (Genevive Park, London, Canada, Photo from: Google Maps ©2020)
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Lower quality built complexity in a city centre area featuring a lack of design diversity and detail, n
rectangular budlings (Square One, Mississauga, Canada, Photo from: Google Maps ©2021)

With regard to the third and final point listed at the start of this section, the findings of this
work also suggest that planning practitionawald contemplate implementing various forms of
nature into public space designs and exterior architecture ornamentation in service of supporting
adolescent mental health. More pointedly, results pertainitigetbiophilic architectureoncept
evaluated (Chapts 3 and 6) were, in multiple respects, consistent with previous scholarship that has
arguedmore generallyaturalisticimprove aesthetic appeal and preferefdoye, 2007)andmore
specificallythat buildingséxterior architecture which contain high densities of natural visual patterns
are also more highly preferred than those with lower levels of such fe@@atagrn et al., 20190
this end, this dissertation moves ttta potentiakxists for planners to advance their focus on
including CA concepts (notably biophilic architecture) and naturai$aof enclosure designs into
future projectdo support adolescent mental heaBtrategies aiming to deign spaces that incorporate
suchnatural elements to support positive adolescent engagement with public settings in urban areas
can also be pursuedava number of different manners/forms. For instance, planners seeking to
institute such design concepts in their local conteyy considerapplying these findingsn various
urban morphologies such as dense residential and commercial spaces (e.@ndgamgapore,

vertical designs on high rises), parks and plazas in otherwisaupuiltban areas (e.g.,
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Changgyeonggung Palace, Seoul, high levels of canopies in built space), or central urban landmarks
or points of interest (e.g., Argentine congresseiis Aires, multiple naturalistic ornamentation
details incorporated into exterior architectui@e Figure 7.5.2).

Figure 7.5.2 Comparison of Naturalistic Designs and Ornamentation Examples

High Quality Naturalistic Design (e.g., Enclosure) and CA Concepts (e.g., Bio. Arch.)
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Appreciable incorporation of biophilic architecture and naturalistic designs in a densgpn@ittidential area
(Vertical Forest, Milan, Italy, Photo from: Google Maps ©2015)

219



I Vi b T

B

Appreciable incorporation of street level green fagade (biophilic architecture) in a densg lmaiihmercial are:

(Singapore, Photo from: Google Maps ©2022)
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Higher quality natural enclosure in an otherwise buglturban space (Changgyeonggung Paldeeul, South
Korea, Photo from: Google Maps ©2015)
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Built design with significant biomorphic (fractals; e.g., column details) and symmetrical ornamentation (P
del Congreso, Buenos Aires, Argentiidoto from: Google Maps ©2021

Low Quality Natur alistic Design (e.g., Enclosure) and CA Concepts (e.g., asymmetrical)

Built design with a lack of biomorphic or symmetrical ornamentation, lack of naturalistic design is les
emotionally engaging (Buffalo City Court, Buffalo, UShoto from: Google Map©2021)
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