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Multi-sensory evaluation of urban
design in creating obesity
encouraging environments: The
experience of town centres in
Auckland, New Zealand
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This article presents a multi-sensory study on pedestrian activities in the public
realm of two town centers in Auckland, New Zealand. We utilize mixed-method
and multi-sensory evaluation methods, combined with sensory experience and
activity mapping, to explore the effects of the obesity encouraging environment
of town centers on the activity concentrations of pedestrians. We further discuss
the influences of urban design and land use diversity on generating obesity
encouraging environments of town centers. The article aims to provide a basis
to initiate discussion around the importance of understanding the multiple-
sensory experience of public space beyond merely sight sense which traditionally
dominates urban design discipline. Furthermore, this article demonstrates the role
and quality of sensory experience in shaping obesogenic behaviors within the built
environment of two town centres; with a diversity of type and quality of land uses.
It also highlights that the mere provision of urban morphology or built form factors
linked with walking activities is not a precursor for healthier communities. Thus, the
impacts of urban design and quality uses of the built environment on the multiple
senses of the users should be considered in urban design research and practices.

KEYWORDS

perceptual dimension, multi-sensory experience, urban design, obesity, land use diversity,
walkability, Auckland

1. Introduction

The literature has demonstrated the cause-and-effect relationship between the built
environment characteristics and human health outcomes (e.g., Srinivasan et al., 2003; Rao
etal., 2007; Codinhoto et al., 2009). Obesity is driven, in part, by the patterns of energy-dense
food consumption and physical inactivity (World Health Organization, 2019a). Obesity
encouraging environment quality is associated with the urbanisation processes and the
resultant urban form structure (World Health Organization, 2019b). Urban fabric contains
symbols about the relationship between people and space (Hull IV et al,, 1994). When
urban fabric possesses obesity encouraging qualities, the place or space may encourage
food consumption and/or discourage physical activity (Reidpath et al., 2001, p. 142). The
rise in the obesity ratio in cities or towns worldwide has significant implications for the
conceptualization, design, management and use of urban spaces and the public realm.
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The perceptual dimension of public space is a critical factor
influencing the sense of place (Rodaway, 2002; Carmona, 2010)
and habitual behavior including walkability (Koohsari et al., 2013;
Mehta, 2014). Yet, in the urban design domain, the sight-sense
relationship (i.e., what we see with our eyes) traditionally dominates
the thinking of the perception, use and management of urban
spaces (Lynch, 1960; Bentley et al., 1985; Araabi, 2016; Mediastika
etal., 2020). The literature remains scarce to investigate the impacts
of multiple senses of the urban environment (sound, visual, and
olfactory senses) and the quality of uses on pedestrian activities in
town centers. This study aims to add to this emerging and growing
area of research within the urban design discipline.

In understanding “place;” the image of the city is shaped by a
bombardment of sensory attributes which provide tacit knowledge
(Truax, 2001 in Bruce et al, 2015, p. 3). It is in this missing
dimension where one makes sense of the environment and develops
responses through repetitive experience - that is, how one truly
perceives place (Tuan, 1977; Engen, 1991; Carmona et al., 2003;
Gehl, 2010). The sense of smell and sound enables space to have
character attributes in which “place” exists (Tuan, 1977; Carmona
etal, 2003; Thibaud, 2011). The habitual behavior loops are multi-
layered, further emphasizing the complexities of our senses of
space, its impact on the perceptions of space, activities within
space and obesity health outcomes (Alfonzo, 2005; Mehta, 2008;
Duhigg, 2012). As such, sound-scape and smell-scape are critical
in shaping urban experience as it lends character to place, creating
imageability (Tuan, 1977, p. 11) and triggering and maintaining
emotional attachment and identity to place (Engen and Ross, 1973;
Tuan, 1977; Cunningham et al., 1999; Xiao, 2018).

Revitalizing or transitioning urban environments that promote
habitual behavior requires cognisance of behavioral science and
users’ multiple senses to inform urban design responses. This study
highlights a distinction of space as an assemblage of the built
components, while place is a sensory assemblage beyond merely
what one sees and expands this to sounds and smells. These aspects
collectively contribute to shaping behaviors and how humans
interact and use built environments (Thaler and Sunstein, 2008;
Gehl, 20105 Thibaud, 2011). As such, comprehension of the sensory
dimensions of the built environment is of significant importance
in understanding human health issues like obesity, noting that
the visual sense is but one part of the sensory system of activity
decision-making and environmental interaction (Mediastika et al.,
2020).

Further, a number of earlier research findings have merely
discussed the proximity to public space (e.g., Witten et al., 2008;
Kaczynski et al, 2013) or provision of walkability-promoting
factors (e.g., Floyd et al., 2011), which unveiled the need for
more comprehensive understandings of the inherent multiple
senses of human beings. The provision of active travel options
within 800-meter ped-shed catchments is not solely a precursor
for creating healthier communities (Allen et al., 2018). Improving
users’ perceptions and experiences require critical cognisance to
sufficiently understand behavior and how space is used (Carmona
et al., 2003; Mehta, 2008). However, they are less empirically
examined and often neglected elements, partly because of the
challenge it presents (Alfonzo, 2005; Mehta, 2008). This study seeks
to focuses on the interactive characteristics of the built environment
and the sensory experience of space and obesity as a construct
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of places (Jackson et al., 2004; Speck, 2018), by discussing the
experience of two case examples in Auckland, New Zealand.

The following section provides an overview of the research
progress of urban design, sensory experience and human behavior,
and the influence of multiple-sense systems. The third section
critically describes the multiple-sensory evaluation methodology
and details the study cases and data collection methods. In the
fourth section, this article presents the results of sense-based
activity mapping. It also discusses the effects of the obesogenic
qualities of town centers on the activity patterns of pedestrians. The
last section explores the interactions between land use diversity,
multiple senses of the town center environment, and the shaping of
an obesogenic environment. It concludes the article by discussing
the implications of this study.

2. Urban design, sensory experience,
and behavior

2.1. Urban design and obesity encouraging
environment

Walking is associated with positive pedestrian experiences and
achieving public health outcomes (Healthy Auckland Together
[HAT], 2018; New Zealand Transport Authority [NZTA], 2019).
Globally, the importance of walkability has been reinforced by
a large number of planners and designers for improving urban
environment experiences, such as in cities in New Zealand,
Australia, Canada and Europe (City of Melbourne, 2017; Gunn
et al, 2017, p. 2; Auckland Council, 2019). This method is
essentially at the core of the compact city concept, which underpins
the prevailing planning or design strategies across a number of
cities (Lee and Moudon, 2008; Raman, 2010; Gunn et al., 2017; Liu
etal, 2021, 2022).

In the urban design domain, improving walkability and active
travel experiences and qualities are usually aligned with the visual
sense and “visual attraction” (Lynch, 1960; Bentley et al., 1985;
Ewing et al.,, 2006; Sallis and Glanz, 2006; Zuniga-Teran et al,,
2017), and visual experience of space in the “journey” through
urban space. The visual sense influences the ability to “see” the
built environment and create a visual image of place (Lynch, 1960;
Bentley et al., 1985), reinforcing its characterization as a “far-
space” sense (Wahurwagh and Wankhede, 2016, p. 742). However,
sight sense is also associated with obesity-inducing effects, with
evidence suggesting that the physical characteristics of space or
place influence cognitive processing and behavioral responses
(Duhigg, 2012; Elliot, 2015; Spence et al., 2016).

Physical attributes are often proposed with a perceptual or
sensory argument, such as feelings of safety, essentially referencing
the dimension of perception (Carmona et al., 2003; Ministry of
Justice New Zealand, 2005). Colors and textures also influence such
visual perception in terms of built aspects and behavioral eating
patterns through inducing “visual-hunger” (Spence et al., 2016, p.
and the
subsequent array of neural, physiological, and behavioral responses”

58). This is understood as the “natural desire, or urge...
to food exposure (Spence et al., 2016, p. 59). For example, colors

stimulate various emotional responses (Elliot, 2015), whereby even
the simple use of the color red stimulates hunger (Spence et al.,
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2016). Visual perception entails an influence beyond what one
merely sees, resulting in behavioral responses (Elliot, 2015), which
leads to “mindless activities” like eating (Thaler and Sunstein, 2008,
p-43).

Sound-scape is the acoustic environment perceived,
understood or experienced by a person or user (Hilton and
Xiao, 2019, p. 2). A city’s soundscape contains expected or
anticipated urban sounds (e.g., traffic noise from cars and/or
busses, construction noise), which are stereotypically negative
(Thibaud, 2011; Kurbatz, 2014; Bruce et al., 2015; Hilton and Xiao,
2019). However, the auditory sense can also be positive, such as the
sound of other people indicating a sonic spatiality of public spaces
(Hilton and Xiao, 2019, p. 2), which is known to attract or repel
people from spaces or places (Hilton and Xiao, 2019). Additionally,
soundscape plays an essential role in urban experience “to mediate
site-specific activities” and increase “aesthetic sensation” (Hilton and
Xiao, 2019, p. 2). In this respect, sound can potentially demarcate
place or space into “acoustic territories” of activities, coupled
with inherent qualities to transcend its influence beyond a rigid
boundary (Hilton and Xiao, 2019, p. 14).

Thus, sounds have the potential to shape place-vitality and
develop emotionally rich connections to a place (Carmona et al,
2003, p. 87). Additionally, the soundscape plays a significant role
in the contextualization of place (identity/attachment) by way of
evaluating the perceived sound environment (Hilton and Xiao,
2019, p. 2); implying a sound-perception of place (Carmona et al.,
2003; Wahurwagh and Wankhede, 2016; Hilton and Xiao, 2019).

Smellscape, although lesser-studied than the other senses in the
literature, especially in the urban design field, the sensitivity of smell
enables meaning(s) to be associated or attributed to place (Tuan,
1977; Carmona et al., 2003; Kabat-Zin, 2014; Kurbatz, 2014). The
critical influence of smell is that it is inseparable from the human
olfactory perception system (Xiao, 2018, p. 242), as smell sense is
directly connected to the brain’s emotions and memory processing
system; the limbic system (Engen, 1991; Cunningham et al., 1999).

Of particular importance in the discussions of the use of
space and obesogenic behaviors [i.e., eating patterns and/or
physical (in)activity] is the influence of smells on the habit-driven
dimension. It is closely associated with memory and has been
found to last longer in memory than visual-sense memory (Engen
and Ross, 1973; McLean, 2016; Xiao, 2018). In this regard, while
smell can define contextual boundaries, it can also provide an
enriched image of the place and its associations (Lynch, 1960;
Engen and Ross, 1973; Tuan, 1977; Kabat-Zin, 2014; Kurbatz,
2014; Xiao, 2018). This can lead to an alternative and invisible
“olfactory map,” which enables the conceptualization of place “by
way of smells” (Xiao, 2018, p. 246). This “olfactory map” can
promote habituated behavior learned in another “place” (Tuan,
1977; Cunningham et al., 1999; Thaler and Sunstein, 2008; Spence
etal, 2016) and provide “familiarity. .. gained through repetitive and
constant detections of the smell over a long period of time” (Henshaw,
2013 in Xiao, 2018, p. 4).

Built environment characteristics ultimately “shape perceived
characteristics” (Mouratidis, 2018, p. 31) through “sensory
encounters” of the urban landscape (Degen and Rose, 2012, p.
3271); thereby influencing the experience of “place” (Lynch, 1960;
Alfonzo, 2005; Taylor et al., 2014; Gunn et al., 2017). From the
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obesity lens, in public health and behavioral studies, smell-sense
triggers eating behavior (Birch and Ventura, 2009; Duhigg, 2012).
We would argue smell-perception is inherently tied to “place,
providing an invisible and alternative map, or image of context
(Tuan, 1977; Cunningham et al., 1999; McLean, 2016; Xiao, 2018)
to our understanding of space and further impacting on how people
engage and action in urban spaces (Alfonzo, 2005).

2.2. The sense-system of influence

Perception is strongly correlated to the built environment and
the resultant experience (Saclens and Handy, 2008). It is crucial
not to disassociate it “from the concrete conditions in which it
occurs” (Thibaud, 2011, p. 205). This also acknowledges the role
of the sensory components of context in possessing a “pervasive
quality” (Thibaud, 2011, p. 206), implying “experience” as “an
interconnected whole” (Carmona et al., 2003, p. 87). Resultantly,
the combination of the senses provides “memories of...space” (Hu
and Chen, 2018, p. 3), which can resonate with both “individual and
collective memory” (Wahurwagh and Wanlkhede, 2016, p. 741) and
create place-based or triggered “sensory expectation” (Bruce et al.,
2015, p. 2).

Predominantly, the research interests are placed on analyzing
the relationships between visual sense (what we see) and the
built environment (Mehta, 2008; Bruce et al., 2015; Quercia
et al., 2015). This is because it has always been “challenging to
quantify the relationship of the built environment with human
emotional attachment” (Hu and Chen, 2018, p. 3). Nevertheless,
it is evident that there are a number of attributes of the built
environment that effect cognitive processing of human beings. This
cognitive processing includes the senses working in tandem to
shape experiences and, more importantly, behavioral responses to
the built environment (Lynch, 1960; Whyte, 1980; Stamp, 20005
Carmona et al., 2003; Mehta, 2008; Wahurwagh and Wankhede,
2016; Hu and Chen, 2018). Thus, to understand what creates a
(un)obesogenic environment, a critical cognisance is required for
the “multi-sensory channels” (ITu and Chen, 2018, p. 3) beyond the
visual-sense realm, for the comprehension of the holistic process
of “gathering, organizing and making sense of the environment”
(Carmona et al., 2003, p. 87).

Furthermore, the physical construct of what is “seen” in the
space alone does not solely determine environmental interaction
and subsequent behavioral response (Carmona et al., 2003; Mehta,
2008; Ernawati et al., 2018; Hu and Chen, 2018; Xiao, 2018). Such
aspects can be characterized as and influenced by the normative
human-behavioral process (Duhigg, 2012). For example, the smell
and associated sight of fast food or takeaways could affect and/or
trigger memories of context (built environment) and, thus, initiate
“mindless” behavioral responses (such as eating or desire to eat)
(Thaler and Sunstein, 2008, p. 43) associated with such a memory
(Degen and Rose, 2012; Duhigg, 2012; Bruce et al, 2015; Hu
and Chen, 2018) (see Figure 1). In essence, this reinforces how
“space” and “contexts” refer to physical manifestations of the built
environment, while “place” is an all-encompassing term which also
describes the sensory associations to the built environment. For
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example, space or context is an assemblage of physical elements and
functions (buildings, roads/streets, trees etc.), while the place is the
sensory experience of this assemblage.

Put simply, the senses enable the mental insights of the built
environment to be gathered (Lynch, 1960; Stamp, 2000; Mehta,
2008; Thibaud, 2011; Degen and Rose, 2012; Araabi, 2016) and
encompasses an influential role in how the place is perceived. In
essence, these insights occur “through association” (Bruce et al.,
2015, p. 3), and shape the understanding of “place” including
both the identification and attachment (Carmona et al., 2003;
Rollero and De Piccoli, 2010; Adams and Tiesdell, 2013; Hu and
Chen, 2018). However, this paper is not intended to redefine place
attachment or identity but rather explores these concepts in the
context of creating obesogenic environments.

3. Methodology

3.1. Multiple-sensory evaluation method

The study deplored a mixed-method approach to explore the
impacts of urban design in generating sight, sound and smell senses
that create (un)obesogenic built environments by incorporating
results from sense walks of two town centers in Auckland, New
Zealand. A hybrid assessment model was developed to gain a
holistic experience and enable an inter-experiential analysis of
sight-oriented factors coupled with the sensory experience of
sound and smell and how they further influence the activity
concentrations of pedestrians.

3.2. Study cases and data collection

Inspired by studies of scholars such as William Whyte and Jan
Gehl, this article utilizes the power of simple observation from
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TABLE 1 The township structure, zoning, and length of the two chosen
case studies.

Features Otahuhu Town Ponsonby Town
Centre Centre

Underlying zoning - Business - Town Centre Business - Town Centre

Auckland Unitary Plan Zone Zone

(statutory land use plan)

Total studied length 750 m 750 m

(Approx.)

Township structure Linear Linear

which powerful conclusions are drawn (Elsheshtawy, 2015, p. 400).
A customized adaptation of the analysis and techniques of Jan
Gehl’s public life survey (Gehl and Svarre, 2013) was developed and
employed, mainly involving activity-mapping, observation, and
activity quantification. Observational techniques were deployed,
through comprehension of experience involved “sense-walks”
being undertaken along a predetermined route (Bruce et al., 2015,
p- 2) for each area, with a focus on smell and sound (Quercia et al.,
2015; McLean, 2016; Hilton and Xiao, 2019), while also noting the
impact of visual factors such as signage and color.

The spatial plan in Auckland (the Auckland Plan) provides a
framework to direct the greater part of future growth to designated
metropolitan, town and local centers. Town centers in the statutory
land use plan (the Auckland Unitary Plan) are typically located
on main arterial roads, with the aims to provide public transport
access and areas for growth and intensification. The sensory
experience of two town centers - Ponsonby Town Center (PTC) and
Otahuhu Town Center (OTC) are undertaken and analyzed. This
enables investigation of urban design factors in generating built
environments of town centers that (dis)stimulate obesity-related
senses and consequent behaviors. The two areas were chosen
given their physical and structural similarities (Table 1). Under the
Auckland Unitary Plan, both town centers are designated for a
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FIGURE 2
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Observation points Ponsonby Road Town Centre (Left); Otahuhu Town Centre (Great South Road), (Right) (Not to Scale).

. View of Immediate Surrounds

similar scale of development by way of zoning. For the purposes of
comparison, a reduced portion of the PTC township was assessed.
This was deduced based on its distinctive character nodes. The two
largest character nodes — Vandaleur Road and Franklin Junction
intersecting Ponsonby Road at Cowan Street to Picton Street were
selected for assessment (Auckland Council, 2018).

Gathering empirical data involved assessment of numerous
‘walkability-factors’. Utilizing observational techniques, the study
undertakes a two-pronged, mixed-method analysis of both town
centers, during two trips for both town centers. Comprehension
of experience involved “sensewalks” was undertaken by the
investigator along a predetermined route (Bruce et al., 2015, p. 2)
for each township, including multiple senses on smell and sound
(see Quercia et al., 2015; McLean, 2016; Hilton and Xiao, 2019). The
activity-mapping exercise provided an observational evidence-base
for subsequent analysis.

The sense walks provided an alternate understanding of
walkability within the townships from the obesity lens, also
considering the senses of walking rather than investigating the
existence of factors of spaces to be walkable or accessible. Three
observation points were determined for each town center area
to ensure observational analyses was thoroughly undertaken
(Figure 2). Each observation point involved a 15-minute stationary
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activity-mapping exercise over three independent periods at 9.48
am, 12.29 pm and 2.12 pm, following Jan Gehl’s public life survey
(see Gehl and Svarre, 2013).

The analyses on the land use diversity and uses of spaces were
based on the desktop study of local council documents and records.
These were complemented by self-identification and refinement by
the author during the sense walks.

4. Results and findings

In order to explore multiple senses instead of merely sight-
sense, an assemblage assessment framework involving three
sensory attributes and influences of sight, sound and smell were
discussed in the context of the Otahuhu Town Center (OTC) and
the Ponsonby Town Center (PTC).

4.1. The smell-scape and
activity-concentrations

The sense-walks were assessed as an overarching lens of
“experience’. In the OTC, food smells were frequently likened to
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FIGURE 3
Excerpts of the olfactory maps of OTC (right) and PTC (left).

# oo

F = General Food-smell
O = Hot Oil

G = Greasy

B = Bread / Baking

. Food Type

heated or hot oil and grease and were reflective of an almost
homogenized foodscape (Figure 3). However, in the PTC, the
smell-sense walk noted not only various food items (e.g., coffee,
beer, burgers) but also distinct, ingredient-based smells (cardamon,
pepper) (Figure 3). This demonstrates “place” has an associated
olfactory map, but also, smell acts as a spatial marker of places
through the quality of their foodscape (Quercia et al, 2015;
McLean, 2016).

In the OTC, the presence of “food smells” was dominant
and illustrates a spatial association of activity concentration
(Figure 4). With regard to the PTC, however, smells are associated
with coffee, food, and even alcohol, which implies a different
“cultural landscape” between the two townships, and this is
differentiated by the foodscapes (Figure 4). Overlaying sense-walk
results with activity patterns illustrates an association between food
smells and activity patterns (Figure 4). The smell-scape, coupled
with activity concentrations, demonstrated clear associations with
regard to how both townships are smell-sensed and its activity
patterns.

Frontiersin Sustainable Cities

4.2. Results from the sound-walk

The sound-scape analysis results presented relatively
inconclusive findings in which the associations between sound-
scape and activity patterns were weak in both townships (Figure 5).
However, it is worth noting that traffic noise along Ponsonby
Road and Great South Road (Otahuhu) appears to have minimal
disturbance with regard to the enjoyment of and activity within the
townships. This probably can indicate the acceptance of trade-oft
traffic noise for place attachment, whereby the familiarity with
sounds are linked to the experience of the space and is considered
less noisy than “people less affectively linked” (Rollero and De
Piccoli, 2010, p. 200).

Similarly, the “people factor” was also evident in the sense-
walking. In the OTC, there was a diverse sound-scape of
conversations taking place not only in various locations but also
in various languages. However, in the PTC, the sound-scape of
conversations was typically “structured,” and linguistic diversity
was almost absent.
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FIGURE 4

Association between food-smells and activity patterns in PRC (top) and OTC (bottom).

4.3. Sight

In the PTC, street furniture associated with its foodscape
is common (Figure 6). However, in OTC, the foodscape is
“internalized”; absorbed within the building. This suggested that
the food environment in OTC was somewhat “concealing” or
“hiding” its patrons from the street; with red-dominant colors
(Figure 7) and differences in target markets, providing a degree
of comfort in consuming unhealthy food indoors. In addition,

Frontiersin Sustainable Cities

the signage of most unhealthy food sources was easily noticeable.
This demonstrated how the built environment potentially induces
eating behavior via blatant and visual reinforcements (i.e., using
color-red signage).

Signage and facades also reflected the critical disparity of
sight sense between the two townships. The PTC displayed
well-maintained facades (including heritage facades) and signage.
However, the heritage attributes of the OTC were shielded, and
“concealed” by faded and dilapidated store signage.
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FIGURE 5
Excerpts of the auditory (soundscape) maps, PTC (left); OTC (right).

4.4. Land use diversity and quality of uses

The land use analysis demonstrates both townships providing
diverse land uses (Figures 8, 9), as is the nature of town centers
(Gunn et al,, 2017). However, the higher homogeneity of land uses
in OTC (than in PTC) reflects the association between obesity
encouraging environment, land use diversity, and the quality
of uses.

The difference in the quality of uses of space between these
two townships illustrated the importance of space for creating an
obesity behavior-inducing environment. For example, in the OTC,
a café often provides unhealthy food, whilst, in the PTC, cafes
are “typical” to their common description as “a small restaurant
selling light meals and drinks” (Oxford University Press, 2019).
This reflects the spatiality of obesity. The experience of space was
reinforced through repetitive exposures and sensory stimulation
(Pearce et al., 2008; Jolly, 2011; Spence et al., 2016).

5. Discussion

FIGURE 6
Red-colored takeaway in OTC. The findings of this article demonstrate the activity patterns in

the experience of the chosen town centers are closely associated
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FIGURE 7
Street-furniture examples in PTC.

10.3389/frsc.2023.1178056

with the sound and smell senses, in addition to the sight
senses. Furthermore, this study presents a finding in which the
quality of smells is reflective of the quality of the foodscape
and how “place” has an associated olfactory map. The street
environment and the related land-uses also reflected differentiation
in creating an obesogenic environment. The results illustrate that
despite both townships naturally anticipating higher levels of
walkability, the PTC is considered a less obesogenic environment
than OTC, despite their physical and structural similarities and
planning aspirations.

This article reinforces findings from other studies, particularly
regarding the impacts of land use diversity and quality use of
spaces on an obesity-inducing environment. This indicates that
the built environment’s quality experience is critical in pedestrian
activities and human health. The assessment and considerations
of the built environment should not just consider the provision
or interrelationships of health-contributing factors or elements
but, perhaps more importantly, the quality and experience of
these obesity-contributing environments or the components of the
built environment.

A notable finding reinforced in this article is that sensory
factors cannot exist or be considered alone. Instead, this reflects
a networked system of sense influencing urban environments,
promoting activity patterns and further eating behaviors. This
finding highlights that the quality of the built environment for

FIGURE 8
Land-use diversity in OTC (Not to scale).
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FIGURE 9
Land-use diversity in PTC (Not to scale).
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walkability is riddled with layers of complexity, which cannot be
addressed, nor exist, in isolation (Alfonzo, 2005; Ewing et al,
2006; Mehta, 2008). Walkability is inherently a sought-after quality
of all cities. However, simply providing walking options neglects
the influences of sensory experience contributing to obesity-
inducing built environments (or not). This paper also further
highlights the importance of considering the multiple-senses of
experience rather than merely the sight sense in the urban
design domain. Herein lie numerous complexities of the sensory
realm, interwoven to form the understanding of “place” and all
its emotive associations (attachment, identity etc.). Hence, mere
walking enables environmental interaction and determines the
users’ activities, movements and habitual behaviors (e.g., eating).
In this regard, the spatiality of neighborhoods is a significant
determinant of obesity.

This article not only challenged (1) the premise that
the mere “existence” of these factors positively correlated to
activity-promoting environments but also (2) that assessing

Frontiersin Sustainable Cities

inter-relationships between factors requires a “purposed-lens” (in
this case, an obesity-lens). Essentially, this demonstrated how
“place” is a “socio-physical construct” (Carmona, 2019, p. 1), which
enables explanations of “how people establish preferences and make
choices” (Carmona, 2019, p. 2).

The findings from the study are crucial in understanding the
spatiality of the senses and the “place affect” which cultivates
obesity. In essence, the two town centers provided different
holistic experiences, despite having spatial similarities in
structure and planning zoning. The disparities of the smell
sense indicate the quality of the foodscape offers distinctions
for the townships olfactory map, illustrating the invisibility
of senses in creating the “image of the town centre’. Thus,
vastly different interactions occur between people and places,
which formulates distinct (un)obesogenic behavior loops.
The article negates the simple and mere provision of built
factors that are sufficient in creating walking-conducive town

center environments.
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6. Conclusion

Adopting a mixed multiple-sense methodology, this study
undertakes case studies and observational techniques to explore the
influence of the perceptual or sensory realm. In particular, sound
and smell (in relation to sight) provide a more comprehensive
understanding between environmental interaction, walking
experience and the shaping of an obesogenic environment.
The study combines land use diversity and sensory experience,
including sound, smell, and sight, in determining its interplays
which reflect the obesogenic attributes of the town centre’s built
environment. In the walkable environment of these two town
centers with physical and structural similarities, urban design and
quality uses of the built environment can affect the multiple senses
of users that lead to distinct encouraging or discouraging obesity
encouraging environments.

The findings cite the difficulty of understanding the perceptual
dimension, yet acknowledge its importance in urban design. The
study also uncovers the role of the sensory experience of the
built environment and its associations with obesity-conductive
environments. From this analysis in Auckland, the article
demonstrates the quality of obesity-(dis)encouraging factors are
more important and closely related to the experience and habitual
behavior. Furthermore, it reveals that the physical walking facilities
and quality of experience within these settings can shape obesity
encouraging environment qualities and associated behaviors.
Essentially, the paper provides a basis to initiate discussion around
the importance of the sensory experience, beyond mere sight sense,
in addressing the obesity-promoting environment and how we
should consider these sensory experiences in the design of town
centers and public spaces.

While this study provides an initial basis for further
investigations, it is worthwhile to investigate further the
perceptions of frequent users of the two townships, thus to
validate the certainty of the correlations between multiple-sensory
experience with obesogenic-behavior encouraging environments.
This can complement this study by further understanding the
subjective perceptions of the space and built environment and the
associated behavior changes. Also, this study intends to consider
land use and built environment qualities in affecting multiple
senses and subsequent behavior. Further studies are also needed
to discuss the influences of natural processes and variables on
smell-senses, such as weather conditions and wind strength.
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