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Abstract: This study tests the viability of multiple sorting tasks (MST) as a method to explore
perceptions of public space and its potential for people that are vulnerable to loneliness. The procedure
integrates qualitative and quantitative aspects and obviates the challenge of people articulating how
they interact with their surroundings, especially being aware of what features of their environment
are influencing them. Two samples, each with six participants of varying ages and backgrounds,
viewed 20 photographs of public spaces in Stockholm. They sorted these into categories based upon
the activities they anticipated would occur there. Within each sample, a multidimensional scaling
procedure was used to reveal the underlying structure across the combination of the six responses.
The results showed coherent structures with interesting variations between people. A set of general
multi-purpose places are identified, with others being differentiated in terms of whether they were
‘hard’ or ‘soft” and ‘open’ or ‘enclosed’. The study also found that people conceptualized public space
differently when loneliness was the focus during the sorting process. An assemblage of public spaces
relevant for loneliness is also illustrated. This demonstrates the utility of the MST and provides
theoretical and practical implications for urban planning and design that addresses loneliness.

Keywords: public space; multiple sorting task; loneliness; social interaction; theory of place;
environmental probabilism; urban planning; urban design

1. Introduction

The importance of public space in urban areas for social activities and human wellbeing
is commonly promoted amongst academia, civil society, and urban planning professionals [1-8].
The definition of public spaces (both conceptually and physically), however, can be a subject of constant
debate that is often underpinned by local politics, ownership, and management [9-13]. Generally public
space is understood to include places that are essentially open to the public. This ranges from outdoor
open spaces such as parks, gardens, squares, and streets to indoor enclosed places like cafés, museums,
libraries and malls, as well as virtual spaces that people increasing access through technological
advances [14-16]. Time spent in public space is an integral component of daily life for urban dwellers.

Although the personal benefits derived from public space have been widely discussed, previous studies
mostly focused on the dimensions of physical health. This included benefits such as access to fresh air
and opportunities for physical exercises that can reduce cardiovascular diseases and obesity [17,18].
As researchers continue to point out how the body and mind connect and work together for health
outcomes [19,20], it is important to also understand the role of public space in mental health and
overall wellbeing.
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There is a growing body of literature demonstrating how the built environment affects mental
health [21-23]. Increased social interactions and social support are distinct values that benefit mental
health and can be positively affected by public spaces. Some examples of these benefits include: the
restorative and healing effects provided by greater access to greenery and water [24-26]; improved physical
accessibility and visual permeability of the front-yard for community building [27]; a strengthened
sense of community and belonging produced by active public spaces in local neighborhoods [27,28];
opportunities for relaxation and social exchange provided by privately owned public space (known as
POPS) [29] and “a home away from home” [30], as well as “commercial social support” [31] provided
by “third places” for people who go there. These few examples underline how the physical and
social environment influences how people feel and interact, which in turn impacts people’s health
and wellbeing.

Loneliness is not a new phenomenon, but there is increasing concern that it is a growing problem
around the world that poses a severe threat to public health and wellbeing and may be reaching historic
levels in some countries [32-34]. The negative effects of loneliness range from decreased function of
the immunity system and increased anxiety and depression to growing levels of early mortality [35],
suicide [36], and violence [37]. These effects are physical, mental, and physiological, and also often
attached to a fear of being stigmatized by admitting to others feelings of loneliness.

A core driver of loneliness is the subjective experience of having a deficit of desired social
relationships. The (built) environment, and particularly public space, provides a setting where social
encounters, interactions, and activities occur. It is highly plausible to assume that social encounters play
a role in enabling social relationships to grow or be formed, and that deepening or expanding social
relationships can lessen or mitigate feelings of loneliness. This paper builds upon these assumptions to
hypothesize that public space can have an impact on social encounters, which in turn impacts on social
relationships, and could have an impact on loneliness in urban populations.

Potential challenges to test this hypothesis in relation to urban planning and design include the
following factors: (1) it requires multidisciplinary and interdisciplinary approaches to unpack the
current knowledge of loneliness and its relation to the built environment; (2) there is a lack of effective
tools to document and measure the experience of loneliness and overcome the high stigma perceived
by many individuals about sharing their experiences; (3) the subjective nature and transient state of
loneliness makes it more challenging to identify specific planning and design efforts that may be of
relevance to loneliness and assess the effectiveness of measures taken.

The purpose of the present study is to find pathways for urban planning and design to address
loneliness, given the aforementioned challenges. A proposed first step to test the hypothesis is to
investigate how people perceive public space and whether people use public space in situations when
they feel lonely. This study employs the multiple sort task (MST) method to explore these issues.

The MST [38] was first developed in the field of environmental psychology. It was previously
applied to help individuals to articulate their perceptions of “multi-attribute domains” [39] such as
architecture styles, casino space, etc. and to ultimately reveal their conceptual systems. This makes the
MST of great potential for investigating conceptualizations of places and their relationship to loneliness.
The core reason for choosing MST is that, following a long tradition in qualitative research, it is a
mechanism of empowering respondents to use their own words/expressions to reveal the knowledge.

The study included two relatively small samples with the aim of testing MST’s viability for
exploring people’s perception of public space and its potential for people who are vulnerable to
loneliness in the Stockholm context. While striving to promote itself as a leading sustainable city [40],
Stockholm inevitably faces urban transformation challenges in terms of hosting a growing urban
population, an aging society, a housing shortage, and serving as the capital of the country which has
the highest number of single person households in the EU [41].

The paper gives a detailed account of how the samples were developed, conducted, and analyzed.
Each sample included six participants of varying ages and backgrounds. Each person was provided
with 20 color photographs of different public spaces in Stockholm. They were asked to assign the
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photographs to different categories that they developed themselves. They were requested to put
the photographs into distinct groups on the basis of the activities they anticipated would occur
there. The data were collected in a qualitative fashion. On average each individual MST procedure
was performed over 30—40 min (Sample One) and 60-80 min (Sample Two), including the sorting
and commentaries by the participants of the ideas behind their assignment of places to categories.
A multidimensional scaling procedure (MSA) was performed to quantitatively analyze the underlying
structure across the combination of the six responses for each sample. The content of the commentary
was analyzed to elicit associations to public space in relation to loneliness.

The relatively small sizes of the samples presents a potential limitation to generalizing the
theoretical implications of the results. However, despite these possible limitations, the results of
these samples showed coherent structures with interesting variations between people. A general
multi-purpose set of places were identified, with others being differentiated in terms of whether they
were ‘hard’ or ‘soft” and ‘open’ or ‘enclosed’. Public spaces were conceptualized differently when
respondents considered conditions under which they felt lonely. An assemblage of public spaces that
are relevant for people when they are in situations of feeling lonely were identified, though these were
slightly different for the young adults of Sample One when compared with the elderly of Sample Two.

The paper is structured as follows. The theoretical background of the study is presented in
Sections 1.1-1.3. This is followed by a detailed account of the material, methods, and procedures in
Section 2. Section 3 presents the results of the study, followed by discussion of the findings in Section 4.
Conclusions are provided in Section 5.

1.1. Loneliness in the Urban Context

Loneliness is commonly understood as the discrepancy between one’s desired social relationships
and one’s perceived actual social relationships [42]. Scholars have endeavored to define this by using
various direct [43,44] and indirect measures [45,46]. Robert Weiss expressed his concern that loneliness
could be defined by objective indicators [47] in his influential book Loneliness: The Experience of Emotional
and Social Isolation [48].

While there is a prevailing view amongst societies that loneliness and social isolation are
interchangeable [49], others distinguish social isolation from loneliness [50]. They note that people who
are objectively socially isolated do not necessarily feel lonely if they do not have personal longings for
additional social contact. Solitude, that is noted in some studies as a type of necessary loneliness, as a
means to evoke creativity and concentration [51,52], is not the focus of this study. Instead, it considers
the ongoing rising levels of loneliness as a negative public health issue. This follows the claims of
social psychologist John Cacioppo that loneliness is a fundamental part of human nature and occurs as
a social pain that signals an individual’s longing for social connections [53].

Studies have found that loneliness does not follow a simple linear progression of when it occurs
in life [54,55]. In fact, it is found across all ages, genders, educational backgrounds, income levels and
cultures [56,57]. Recent research from the US reported that loneliness peaks at three age periods: the late
20s, mid-50s, and late-80s [58]. Further, according to the European Social Survey data, polled across 25
European nations [59], adolescents and people of an older age appear to be at higher risk of self-reported
loneliness. The common pattern here is that loneliness occurs more often during transition periods
when people feel compelled to re-identify themselves within the society. People moving in and moving
out of loneliness also adds complexity to evaluating loneliness in individuals and societies. This said,
people can be vulnerable to feeling lost, isolated, alone, and lonely, either chronically or temporarily at
any point in time. Feelings of loneliness can emerge while in a crowd, in a relationship, or marriage,
as well as when one is not in the company of others [60].

The causes of loneliness and social isolation vary across individuals and groups, and have
been studied by researchers in many fields, including psychiatry, psychology, sociology, neuroscience,
philosophy, gerontology, etc. A number of social demographic factors (e.g., age, gender, education, income,
household structure, perceived health condition, etc.) have been investigated [61,62], including a few that
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have identified the neighborhood environment and mobility as factors contributing to loneliness [63,64].
The latter are closely tied to urban structures and the design of the environment. Weijs-Perreé et al.
found that a higher perceived neighborhood quality relates to lower level of self-reported loneliness [65].
Other studies claim that people living in low density suburbs reported higher loneliness [66]; car ownership
seems to be associated with lower loneliness [67] because it provides flexible traveling options for people
to move between places for social activities, while multiple modes and higher frequency of transportation
was also found to be associated with lower loneliness [64]. These suggest that the neighborhood
environment and transportation are crucial aspects of the infrastructure relevant to social interactions,
which can impact the different risk levels for experiencing loneliness.

1.2. Theory of Place

The relationship between humans and the environment has long been investigated. Concepts such
as dwelling [68,69], home(ness) [70,71], place (and placelessness) [72], place attachment [73], and place
identity [74] have all been part of these studies. The driving force of all of these is human interest of
self-knowledge and the search for meaning.

The ongoing debate of environmental determinism [75,76] and environmental possibilism [77,78]
has been traditionally embedded in urban planning and design theory. The former emphasizes the
external factors, such as climate, influence human livelihoods, health, culture, civilization, politics,
intelligence, religion, etc., whereas the latter considers that the “environment is never more than
an advisor”. Science and technology provide strong evidence of the power of human endeavor
rather than environmental factors [79] which in turn has effects on human society and behavior [80].
Fekadu [81] called for a middle ground where the two stands consider how much the environment can
influence humans and vice versa. Environmental probabilism, as the middle ground, considers the
probabilistic relationship between physical environments and human behavior. Although features of
the physical environment lend themselves theoretically to all possibilities, the layout, location, and
arrangement of space and facilities render some behaviors much more likely, and thus more probable
than others [82-84].

Canter proposes that there are three ways of thinking about the relationship between people and
place: determinist, interactionist, and transactionist [85] (Figure 1). His transactionist view seems to
resonate most closely with the environmental probabilism perspective. A transactionist views people’s
use of place as a mixture of what people expect and think about those locations and what actually
happens there. These conceptions and actions are facilitated by what the physical form symbolizes and
makes possible. It facilitates by filtering, allowing appropriate heat, light, and noise in, and keeping
unwanted heat, light, noise, and other physical processes like rain out, as well as actually providing
space for what people want to do there.

One consequence of this that has direct applications is to recognize that people will give places
meaning and act in accordance with that meaning (e.g., place-making). Designers who follow this
idea do not loosely think of ‘general purpose’ places, but instead explore the possible purposes that
places can support. There is also the implication that different groups will have different purposes for
using places. These can cause conflicts that are resolved through barriers or time sharing. People bring
their purposes and conceptions, previous experiences, and expectations to the use of places. This view
is distinct from Relph’s idea of places that are anonymous and neutral [72]. Canter argues there is a
continuous process of creating the psychological character of places.
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Figure 1. Relationships between people and place: determinist, interactionist, and transactionist.
(Source: created by the author, derived from reference [85]).

Further, people can influence their relationship with the surrounding environment in ways
beyond the modification of its physical conditions. They may change the nature of their surrounding
environment and give meaning to it through manipulation and modification of the physical and
social environment (for instance by selecting people with whom they mix and to whom they respond)
and through interpreting the purposes expected for a place or the importance it holds. For example,
the renowned architect Louise Kahn once claimed that the users of the biology laboratories he designed,
unsympathetically abused his design because they covered the huge window (a key design feature)
with brown paper preventing sun destroying their experiments; Prince Charles’s attack on the proposal
of Mansion House Square designed by Mies von der Rohe was in the same vein [86].
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1.3. Investigating Links between Loneliness and Public Space using MST

Prior to the MST, “sorting” as a model used in psychology studies had utilized Q-sorts [87],
repertory grids [88] to open-ended procedures [38]. Earliest work of this kind is found in explorations
of concept formation and linguistic behavior (e.g., Vygotsky, 1934, Bruner et al. 1956) [89,90]. This study
uses MST to explore people’s conception of public places as well as links between loneliness and the
use of public space. The MST is derived from personal construct theory [91]. It is an open-ended
interview method focusing on the activity of sorting to reveal people’s constructs (categorizations)
of various entities. The underlying principle is derived from two psychological assumptions: the
significance of the respondent’s own view of the world; and that this world view is built around a
pattern of categorizations [38].

The sorting as an activity can be designed around visual material such as photographs, cards,
paper notes, logos, and object elements. It can be conducted with repetitions through multiple sorts
which can enhance the data quality [92,93]. The procedure integrates qualitative and quantitative
aspects and can be performed verbally, non-verbally or combined. Visual methodologies, such as
autophotography and photo elicitation in anthropology and ethnography research, share some
similarities with the MST [94,95], though their analytic frameworks differ. The MST was highlighted
in recent mental health research for its effectiveness for investigating depression [94,96]. It is also a
relatively time- and cost-efficient method [39,93], which could make its wider application in urban
design research more easily achieved.

2. Materials and Methods

2.1. Participants and Material

The study consists of two samples (Sample One and Sample Two), each with six participants,
conducted consecutively in the city of Stockholm. Sample One performed one sorting round and
addressed loneliness only verbally through a commentary session. Sample Two added a second sorting
round directly addressing loneliness in order to record responses from participants gained by their
“doing” (sorting/non-verbal) and “saying” (commentary/verbal) with specific instructions to consider
links between loneliness and public space. The data was collected with the consent of the participants,
who were informed that full protection of their identity was provided and that no personal information
would be disclosed in any form of scientific or other articles.

e  Sample One: Adults aged 24-35, three women and three men, all of which had lived in the
Stockholm city area for more than four years, two born and raised in Stockholm, all had lived
abroad for study or work purposes.

e  Sample Two: Elderly aged 67-74, all female retirees, all of which had lived in Farsta, a suburb of
Stockholm, for more than four years, all were Swedish citizens.

The principle criteria for recruiting the participants is that they volunteered to take part in the
MST as they became interested in communicating on the study subject which they learned from the
researchers. The age cohorts of the samples reflect the high-risk age groups of loneliness mentioned in
previous section. The residence period takes account of the likelihood of the participants knowing
the actual public places represented through the photographs since familiarity of the places in the
photographs can be an influential factor of people’s conception of places [97]. The background of an
international living experience was viewed as being relevant for the group aged 24-35, as transitions
and changes of the physical environment and social life can increase vulnerability to loneliness within
this age group in particular [98].

The current study does not involve loneliness scale measurements as a criterion for recruiting
participants. This was to reduce the apprehension of the subjects, which might have discouraged
them from participating at the early stage of the study due to the stigma and possible bias around
the concept of loneliness. Further, for urban planning and design to address loneliness, it is more
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useful to consider populations who are vulnerable to loneliness rather than only targeting already
self-reported lonely people. According to Johann Hari, the best way to understand loneliness is to
deepen the understanding of where and what may go wrong that leads to the onset of loneliness [99].
The responses from participants who did not pre-identify themselves as lonely are therefore relevant
and this can be compared to the data from self-reported lonely people at a later stage (this will be done
as part of the doctoral research underway, of which this study is one part).

Using color photographs to simulate the real environment has been validated in studies of
landscape and architecture [39,97,100,101]. For this study, 20 color photographs of public space
(excluding virtual public space) in Stockholm were chosen by the researchers through internet open
source materials (e.g., Google, Bing) in Sample One (Figure Al in Appendix A), whereas in Sample Two
the 20 public spaces (Figure A2 in Appendix A) were first collectively nominated by a small group of
the elderly representatives at a workshop and then the researchers utilized the photographs in the
same manner as for Sample One.

The weather appearing in all photographs is consistent. A variety of actions were captured in
the photographs which reflect the three facets of place: physical, actions, and cognitive [102]. For the
physical attributes, the chosen photographs reflect elements such as open, enclosed, old built, new built,
water, green, hard surface, soft surface, and specific objects. The actions consist of walking, biking,
shopping, viewing, eating and drinking, sitting, chatting, reading, waiting, leisure and relaxation and
no action. The cognitive facets are popular, like, dislike, and unknown (Table 1).

Table 1. The three facets and elements reflected in the photographs for multiple sorting tasks

(MST) procedures.
Physical Facet Action Facet Cognitive Facet
open walking popular
enclosed biking like
old built shopping dislike
new built viewing unknown
water eating and drinking
green sitting
hard surface chatting
soft surface reading
specific objects waiting

leisure and relaxation no action

In each sample the 20 photographs were coded with alphabet A-T texts specifying the places or
environment settings. These were printed under each picture. Photographs C, K, L, and P were kept
the same in both samples since these four places were the top rated places to go when feeling lonely by
the participants of Sample One. The remaining 16 photographs of Sample One differed from Sample Two
as these places were imposed by the researchers for the former and the by the participants for the latter.
Notably, Sample Two proposed by the participants from Farsta neighborhood consisted of twelve places
in the local Farsta area and eight places in the city. Half of these places in the city were also used in
Sample One.

2.2. Procedures

The MST applied in the study consisted of (1) sorting, including writing descriptors;
(2) commentary, including discussing aloud the notes of groupings and responding to four specific
questions. The commentary part functions as a member check and verbal elaboration.

In both samples, each participant had a set of the 20 photographs to sort independently.
The instructions given to the participants for the two samples are generally drawn from the Canter’s
sorting chapter [38]:
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I am carrying out a study of what people think and feel about public space so I am asking a number of
people chosen at random to look at the following pictures and sort them into groups in such a way that
all the pictures in any group are similar to each other in some important way and different from those
in other groups. You can put the pictures into as many groups as you like and put as many pictures
into each group as you like. 1t is your view that counts. When you have carried out a sorting, I would
like you to tell me the reasons for your sorting and what it is that the pictures in each groups have
in common.

For Sample One, the instruction for the sorting is as shown above. For Sample Two, the first sorting
round asked the participants to focus on thinking of their experience with the actual places in the
photographs. The second sorting round directly asked how the participants would like to sort the
places if they were in situations of feeling lonely. The order of the two sorts within Sample Two cannot
be reversed as the first sort intended to allow the participants to respond freely to the photographs
against the second sort of “loneliness” imposed as the main focus for the participants’ responses.

During the procedure, each participant conducted the sorting alone at first, followed by giving
descriptors for each grouping assigned. Afterwards in the commentary session, they verbally elaborated
their reasoning for the sortings and associations to the places. A single round sorting took about
15-20 min, followed by commentary of 15-20 min. Sample One spent an average of 30—40 min for each
individual MST procedure, and for Sample Two it was 60-80 min.

3. Results
3.1. Analysis

3.1.1. Multidimentional Scalogram Analysis (MSA)

A multidimentional scalogram analysis (MSA) [38,39,93,96,97] was carried out to see whether
there were similarities or differences amongst the places sorted by different individuals. The software
HUDAP (1997) [103] was used to compute information from the data matrix produced from the
sorting tasks using “MSA-1”, though there is other software available for this type of analysis such
as the NewMDSX suite [93]. In this non-metric multivariate statistical procedure, each participant’s
grouping of the photographs is assigned as a “profile” which can be compared to the profiles of all the
photographs. The overview of the MSA result for Sample One can be seen in Table 2. It specifically treats
each response as a categorical one comparing the categories with each other. The various categories
assigned by different individuals are unique themselves, however their order and meaning are not
incorporated into the MSA.

Each picture is given a coordinate by MSA and can be plotted in a Euclidean space as a point,
which makes a two-dimensional representation possible. MSA measures the distance between given
objects (points in space) [38,93,97]. The closer the points are to each other, the more similar the
photographs are considered to be. The photographs that were more frequently grouped together are
closer together and therefore can be regarded as conceptually more similar to each other. Points which
are further away from each other represent places are that conceptually different to participants.

Further, the two-dimensional output of MSA can be divided into regions with lines drawn to
best represent the categorizations of the participants. Points in one region share important common
aspects. Points in other regions show difference between perceptions of participants. Points in adjacent
areas to each other but divided by a line can have some similar aspects. The overall structure of
the output provides a representation of the aggregated data and each data’s reference has a much
stronger influence on where to draw the line to define the boundary of a region. In other words,
places close to the boundaries are ambiguous. The detailed accounts of these places lie in the profile
report. The coordinates, frequency of distribution for the data and the projection for each participant
is included in the MSA report. The descriptors participants used for grouping are essential for the
interpretation of the regions.
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Table 2. Overview of MDS report of Sample One.

ID Profile Sco Freq Serial Case Number
Vi V2 V3 V4 V5 Ve
7 1 6 5 3 4 1 20 1 A
2 2 7 4 5 3 4 25 1 BH
8 4 2 6 1 4 2 19 1 C
15 1 2 4 1 6 3 17 1 D
5 5 4 3 2 2 5 21 1 E
9 5 4 1 2 2 5 19 3 FJT
17 3 1 5 3 1 2 15 1 G
3 1 5 2 4 5 5 22 1 I
11 4 6 2 3 1 2 18 1 K
6 3 3 3 1 4 6 20 1 L
16 1 2 3 5 1 4 16 1 M
13 2 4 1 2 3 5 17 1 N
12 1 2 4 5 3 3 18 1 (@)
14 3 6 3 3 1 1 17 1 P
10 1 5 3 2 5 3 19 1 Q
1 4 3 4 5 6 4 26 1 R
4 1 5 2 4 6 4 22 1 S

3.1.2. Commentary Content Analysis

There are two parts in the commentary session: articulating aloud the reasoning for the sorting
according to the descriptors; and responding to four specific questions directly addressing loneliness
in terms of where people may go in situations of feeling lonely. This part was performed in English
for the adults group aged 24-35 in Sample One, and conducted in both Swedish and English with the
elderly of Sample Two (the questions and description texts of the photographs were written in Swedish
and printed on paper to hand over to the elderly during the MST procedure; the elderly responded
mostly in Swedish occasionally using English words to complement or compare, e.g., lonely, alone,
by myself; in Swedish: ensam, sjdlv, utan séllskap). The questions used are:

(1)  Which of the 20 places would you be most likely to go to?

(2) Which of the 20 places would you be most likely to go to if you felt lonely?

(3) Do you think any public space (places you go between your home and work) is missing in this
selection? If yes, please indicate what they are. You can describe their physical environment,
the activities there may be there, with whom you may go or if you may go there by yourself.

(4) If you felt lonely (including temporally), where would you like to go and what kind of activities
would you wish to do?

The first two questions are single-choice questions. This allows quick appraisal of public spaces
that people like the most and may go to in situations of feeling lonely (by looking at the highest scored
places in relation to the questions asked). The other two are open questions which allow participants to
freely express themselves. The structured questions and the way they approach loneliness are designed
to enrich the data quality. The assumptions embedded in the question design are: (1) places of high
preference to an individual also have high potential for finding refuge and comfort in situations of
feeling lonely; and (2) any places missed out from the selection of 20 photographs can be described by
the individual, revealing some important aspects of those places to that individual. These assumptions
appear to be validated in the answers from the participants. These are described in Section 3.2 and the
illustration provided in Section 3.2.2.
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3.2. Results

3.2.1. Visualization of the Conceptualizations

The sorting of the given public spaces for both samples is based on the participants inferring
their experience of the places in the photographs. The descriptors the participants used in relation to
this experience involve expected activities at those places, as well as emotions, feelings and senses
felt from viewing the environments the photographs depicted. These descriptors either reflect an
element of the three facets of place [102], or some combination of them. For example, descriptors for
physical activities noted by participants include shopping, meeting friends, passing through, sitting,
motion, etc.; descriptors for emotions, feelings, and senses included tourism, cultural, happy, relaxed,
meditative places or passive places, and other places.

As each picture is coded and given an ID in the MSA procedure, it is possible to insert the original
picture back into the two-dimension MSA outputs, which are originally presented with dots (with ID
number) in the space (Figure 2). For Sample One, five regions emerged from the MSA output. ‘General
purpose places’ (GPP) cluster situates in the middle of the plot, ‘enclosed places’ (EP) locates in the upper
part and ‘open places’ (OP) positioned in the lower left area, ‘soft environment places’ (SEP) are on the
left side and ‘hard environment places’ (HEP) on the lower right. The structure progressed from the
lower left ‘OP’/'SEP’ region upward towards ‘SEP’/'GPP’ then through ‘GPP’/’EP’ and finally ends at
"HEP’/'OP’ which were in the lower right corner.
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Figure 2. MSA output of Sample one.

Similarly, for Sample Two’s first sorting focusing on place experience, five regions appear in the
MSA output. After plotting the original picture back to the map (Figure 3), one can see two ‘GPP’ items
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right in the center of the plot, adjacent to a pair of ‘OP” in the mid-upper plot and several ‘HEP” in the
mid-upper right area; a group of ‘EP” hangs in the mid to lower right area; and a set of ‘SEP” appears at
the lower left. The structure progresses from ‘SEP” on the lower left side up to ‘GPP’ and ‘OP’ then
ends at ‘EP’” on lower right side.
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|

|

|

| GENERAL |

PURPOSE |

| PLACES |

l |

' HARD ENVIORN- '

: MENT PLACES :

| |
|

[r—————————————— ]

l |

' SOFT ENVIRON- '

| MENT PLACES |

l |

l [

Figure 3. MSA output of the first sorting round of Sample two.

Sorting directly addressing loneliness was carried out in the second sorting round of Sample Two.
It presents a different MSA output than the first sorting. Repeating the same technique, places can be
visualized on a two-dimensional map (Figure 4). Four regions emerged in this map. One is a set of
places noted by the participants as ‘general purpose places in the city that they can go to alone but
are better to go to together with someone” (GPP-CP- GA/BT) which clusters in the middle of the plot.
A second group of places that features a major presence of nature was given the descriptor ‘local places
that they can go to alone but are better to go to together with someone’ (LP-GA/BT) gather in the left
and upper left region. A set of places featuring mostly hard surfaces or built environment structures
were noted as ‘city places maybe they can go alone” (CP-MGA) are placed in the middle right region.
A group of four described as ‘local places that they can go alone” (LP-GA) that feature enclosed settings
are located in the lower region of the plot.

Although the two samples explored have chosen different sets of photographs, which can make
any comparison challenging, they both carried out the sorting with a focus on a general place experience
and their MSA outputs are mostly consistent. The ‘SEP’ region in Figures 2 and 3 are similar with
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natural features such as water and greenery present. Public architecture venues with relatively classical
building styles, such as museums, appear in the ‘OP’ region of both figures. Places for shopping and
consumption can be seen in the ‘EP” and "HEP’ regions in both samples as well. One exception was
picture C (a local café), which was located slightly more toward the center in Figure 2 than in Figure 3,
where it is on the edge of the plot. Furthermore, photographs K, L, and P always stay close to each
other in both samples.

LOCAL PLACES- CITY PLACES-
GO ALONE/BET- , GO ALONE/BET-
TER TOGETHER »/ TER TOGETHER

CITY PLACES-
MAYBE GO ALONE

J}l‘ ga
i ‘%
f‘ﬂu ¥ A

o]

\
LOCAL PLACES- “ \
GO ALONE \

Figure 4. MSA output of the second sorting round of Sample two.

A comparison of the two sorting rounds within Sample Two is straight forward because the
photographs are the same. The MSA layouts and regions of the two sorting rounds have minor
differences. Picture M (a local church) changed from in the area of ‘GPP’/’OP’/’"HEP” in the first round
to ‘SEP’ (and places where one can go to alone but consider it to be better to go together with someone)
in the second round. Picture N (Skansen) moved from ‘SEP’ in the first sort towards general purpose
and open places in the city where you can both visit alone but it is better visit together with someone in
the second round. Picture A (a second hand store) and G (a supermarket) moved away in the second
sort from C, K, L, P cluster in the first round.

3.2.2. Verbal Elaborations

Drawing from the answers of the first two single-option questions, most participants, did turn
to their favorite place when they felt lonely. For the 24-35 year old adult participants in Sample One,
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picture C (a local café) had the highest rate, whereas the highest rate for the elderly in Sample Two was
for picture O (a local library). The other two open questions managed to provide an assemblage of

types of places, characteristics of the environments, and activities to engage in when feeling lonely
(Table 3).

Table 3. Characteristics of public spaces people like to go to when they feel lonely.

Sample one: young adults (24-35 years old)

Public Space

Characteristics

Activities

café

cozy, authentic, local

coffee and refreshment, meeting friends, reading,
people watching, working, surfing !

streets

pedestrian friendly, noise or calm, with
shopping opportunity

walking, promenading, viewing, people watching,
shopping

natural environments

access to fresh air, water, greenery

walking, viewing, relaxing, sports activities 2,
meeting friends, talking to strangers 3

sitting environments *

benches, lounge, seats

sitting, relaxing, viewing, people watching

local places °

book and stuff, community space, local

hangout, viewing, buying, reading, meeting people

familiar places

used often, necessary/unavoidable

hangout, viewing, meeting people

noisy places

high acoustic effects, busy, crowded, high
energy, in motion

running, walking

museums

integrated interior-exterior environment,
relatively quite

viewing art, coffee, dinning, meeting friends

theaters/concert halls

acoustic, high visual effects

watching shows, films, listening to music, drinks and
food, meeting friends

bars and clubs

noisy, relatively dark

drinking °, dancing, meeting friends, talking to

strangers
virtual space through screens and tele-devices talking to friends, me:t?:fgzrsj talking to friends or
Sample two: female elderly (67-74 years old)
Public Space Characteristics Activities

library

local, have a café nearby

reading, listening to stories, borrowing books

café

familiar with, local, traditional

coffee and refreshment, meeting friends, reading,
people watching

designated place for elderly

integrated interior-exterior environment,
local neighborhood (preferred) and city

meeting, learning, workshops, lunch, physical
activities

natural environments

access to fresh air, water and green spaces ”

walking, viewing, relaxing, sports activities %,
meeting friends

streets

pedestrian friendly, calm, with shopping
opportunities

walking, promenading, viewing, people watching,
shopping

sitting environments

benches, lounge, seats, indoor and outdoor

sitting, relaxing, viewing, people watching

second hand stores

nostalgia, mixture of things, indoor

hangout, viewing, shopping

familiar places

used often, necessary/unavoidable

hangout, viewing, meeting people

museums and galleries °

visual, relatively quiet, integrated
interior-exterior environment

viewing art, coffee, dinning, meeting friends

theaters/concert halls

acoustic, high visual effects

watching shows, films, listening to music, drinks and
food, meeting friends

gym

local, indoor

individual or group physical training

virtual space

through screens and tele-devices

talking to friends, meeting and talking to
grandchildren and family members

1

working on computer/screen devices with access to internet; 2 noted running, walking dogs, biking; 3 one

non-Swedish participant noted that he would do such activities at cafés in other countries, e.g., Northern America,
Korea, etc. but would not do in Sweden as he was aware of that might not be considered as ‘normal’; 4 both outdoor
and indoor; ® noted comic bookstore; ¢ with alcohol option; 7 noted the access to Swedish woods; 8 noted walking
dogs, playing boules; ? noted that galleries have a commercial element, they usually present wider art communities
than the museums, they are also small in terms of their physical space on average.

4. Discussion

4.1. Contribution to Methodology: Viability and Value of MST

The samples have effectively demonstrated how MST can help reveal people’s conceptualization
of public space and its potential for investigating the links between loneliness and public space.
Although the two samples used here were very small and the photographs used differed between
samples, the results nevertheless revealed similar underlying structures. This does lend support to the
reliability and validity of this methodology. The results shown are coherent and stable, indicating that
people conceptualize public space differently in accordance to the focus of the conception process [38,92].
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Whether the focus is the general experience of the place, or specific situations such as feeling lonely,
the same places may be perceived differently between people, or even by the same person at different
times in their lives [38].

The benefit of the multiple sorting tasks, together with its opportunities for people to discuss
their category assignments, lies in its participatory process that is engaging and often enjoyable
for the participant. By making sorting the focus of the interview, it allows people to state their
conceptions about places without the need to fully clarify and verbalize how places may affect them.
The commentary session affirms and enriches the references for understanding people’s associations to
places. Overall, the MST has several key qualities that can make it effective. (1) It is a user-friendly
interactive tool for both researchers and participants [93]. It enhances communication with its enjoyable
form and ability to provide a learning opportunity for all involved. (2) It is time- and cost-effective for
exploring people’s conceptual systems or constructs [39]. (3) It is flexible in the choices of material
for the sorting and can be performed both verbally and nonverbally [38,39]. (4) Using MSA as the
analysis tool allows the development of a quantitative structure to reveal the underlying bases for the
qualitative material. It thus merges qualitative and quantitative aspects [93,96].

4.2. Contribution to Understanding the Nature of Interaction with Places

The aggregated results generally align with Canter’s theory of place [85,102] that emphasizes
how people hold their own mental constructs of places which contribute to the meaning of a place
for any individual. The results suggest that people’s use of public space is likely influenced by their
assumptions and expectations of activities which are afforded by those places. This also suggests
that perceptions of places can be changed through manipulation of the physical environment as
well as social and cultural forces [97]. This proposition could be perceived as being in line with
the environmental probabilism perspective [81-84]. The relationship between people and place is
dynamic, complex and dialectic, demanding careful examination. Acknowledging this can advance
the understanding of the role of urban planning and urban design in relation to public space and the
interrelationship between loneliness and public space.

4.3. Contribution to Understanding the Potential of Public Space in Mitigating Loneliness

The results of people’s conceptualization of public space in this study has complemented the
current understanding of public space by providing an account of users’ subjective experience.
This adds to Alimadanipour’s argument for a multi-dimensional definition of public space, addressing
who public space matters for at a rhetorical and reality level [104], and Carmona’s overarching typology
of contemporary public space as a reaction to the critiques anchored in the management aspect [11,12].
Through the MST demonstrated in this study, it shows that public accessibility is a key concern for
individuals when considering going to a public space, and that this judgement is based upon the
participants’ everyday living experiences of the city. The five categories ‘OP’, ‘EP’, ‘SEP’, 'HEP’ and
‘GPP’ of public space discovered through the samples did not happen by chance. Distinguishing natural
environment from the built environment has clearly objective basis, but its subjective implications,
especially in an urban context have been emphasized in this study. Furthermore, the built environment
has been found to be more complex and interesting because it is a mixture of physical, social, and culture
components according to the individual conceptualizations shown in the samples.

Whether a public space is free of charge was not the primary issue considered when people search
for social interactions in public space. The best evidence demonstrated in the study is that ‘café” was
identified as an effective place for mitigating loneliness for both young adults from Sample One and
elderly from Sample Two. It implies that the café as a ‘third place’ has a unique quality for people who are
vulnerable to loneliness. According to Oldenburg, third places such as cafés, coffee shops, book stores,
bars, hair salons, and other ‘hangouts’ provide people with “a home away from home” because they
are equally open for all who seek social interactions and community building [30]. Rosenbaum went
further to describe the values that third places provide as ‘commercial social support” [31]. New York
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City sought to re-energize urban space for social use by inventing ‘privately owned public space’
(POPS) [29]. Another recent example includes the U.K. National Trust project on Loneliness, which is
designed to get people to “start talking” to enhance the radical act of community service [105].

On the other hand, both in Sample One and Sample Two, those “free” public spaces in terms of
streets, libraries, elderly activity centers run by public authorities, as well as natural environments
(like parks and waterfronts) are also important meeting places. As such, their presence in urban areas
may contribute to reducing the loneliness of urban populations, though establishing a direct link
would require further studies. This would be in addition to many other health benefits provided by the
presence of nature that have been evidenced in various studies [17,18,21-26]. The effectiveness of these
spaces as meeting places, however, may change under different circumstances. For example, one of the
elderly participants (Sample Two) commented that in situations of feeling lonely, the picture of Skansen
(picture N - the outdoor museum of Swedish culture and history) could make her feel comfortable by
walking in a natural and nostalgic environment, but it could also emotionally trigger her loneliness to
another level if she saw people around her in that environment were all in pairs or groups.

Familiarity of the actual places in the photographs during the MST procedure plays a vital role
in people’s conception process [38,39,97]. One of the 24-35 year old adult participants (Sample One)
commented on the picture of a local park (picture S, which features a fountain, trees, benches, and a
circular street) that they would go to the place shown in the picture for lunch or to hang out if they did
not know that place was “the only place people don’t say hello to each other”. This implies that the
individual experience in terms of one’s perceived social dynamics and invisible local culture has a
strong influence on people’s conceptualization of places. Similarly, one elderly participant (Sample
One) commented on picture C, a local café, that the place looked nice and she may even go there if she
felt lonely without the knowledge of what kind of crowd may hang out there. She emphasized that she
would never go to that café if she knew that the regulars of that place hold an opposing political view
to her own. Hence knowing the place may be more important than the appearance of the place in
influencing an individual’s conception of a place and the decision of whether to go there and what to
do there.

When loneliness was directly addressed as a focus in the conception process during sorting in
Sample Two, the central concern for the groupings of public space was the consideration of whether it is
was better to go there alone, or together with someone else. Compared with Sample One, loneliness was
only addressed in the verbal part in Sample Two, not in the non-verbal part (sorting). Sample Two also
provided new inputs indicating a distinction between the self and perceived self-situation in relation
to the environment. “Going alone” may imply different meanings: one indicates a sense of safety;
the other means going alone to those places where you at least would not feel lonelier. Nevertheless,
the assumptions the participants hold during their cognitive responses during sorting is that they were
physically alone or emotionally felt alone if they are in situations of feeling lonely. Their perceived
feeling of comfortableness influences their decisions on which places they can go to seek refuge or social
interactions. Out of Cacioppo and Patrik’s tips of ways to find social connections against loneliness,
“making the lonely person feel safe” is one of their most genuine pieces of advice because that feeling
can never be logically justified and an unsafe feeling is rooted in feelings of rejection [53].

Further, besides more common points shared by the young adults in Sample One and the elderly
of Sample Two in their responses to a “place to go in situations of feeling lonely”, there was a slight
divergence between the two groups. This demonstrated that social factors might have a stronger
influence on what people think they can do and where to go when they feel lonely. For example,
a “designated place for [the] elderly” was addressed by the elderly, and “bars and clubs” relating to
alcohol consumption was marked by the young adults” sample.

The results of the study also demonstrated differences in personality and preferences between
and within the two sample groups. Some young adults prefer to go to noisy places to fight loneliness,
while others found comfort by sitting in a café to do people watching. Members from the elderly
sample on the other hand showed preference for going to the local library or gym when feeling lonely.
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Finally, there are a few limitations of the study: (1) The current MST samples are relatively
small, though the non-metric statistic nature of the analysis made the generation of useful findings
possible; (2) the notion of ‘virtual public space” has not been incorporated into the sorting procedure
of the MST. This was discussed in the commentary session but was not included in the sorting
itself; (3) “public transportation as public spaces’ was considered to be important but disliked by the
participants. This shows the emergence of issues that need further exploration within the concept
of public space. This leads to results that may undervalue its place in the context of understanding
contributing factors to loneliness (and its mitigation), as public transportation can play a vital role in
moving people between places for social interactions [64,67]; (4) the elderly sample was all female,
as it was more difficult to find engaged males in that community who wished to participate and
communicate. This means that gender differences in conceptualization may not be understood or
included in the findings. Future studies that may increase the size of the sample with to increase the
ability to generalize results should include male and female participants in each age group. Also,
perspectives of the evaluation of planning and design of public space [106], as well as spatial knowledge
acquisition [107] can be brought in to help advance understanding of the study subject. Nevertheless,
the MST’s core strength is measuring proximity of results connoting similarity and differences in
conceptions of place in individuals and between them, which is evidenced in the samples completed in
this study.

5. Conclusions

The highlight of the study is that it has demonstrated the MST’s viability in eliciting people’s
conceptualization of public space and its positive potential for investigating the link between loneliness
and public space through a combined qualitative and quantitative methodology. Given the relatively
small sizes of the samples, further applications of the MST in this field are recommended to test and
compare results. The samples revealed that people conceptualize public space differently when they
feel lonely. Although natural environments (‘soft environments’) give people comfort and therefore
may be relevant to reducing feelings of loneliness, other social and cultural factors may change those
perceptions of that environment and increase feelings of loneliness. Built environments with different
features, including ‘open’, ‘enclosed’, ‘hard’, and ‘general purpose places’ (such as a café, library,
street, bookstore, second hand store, local places for hanging out, etc.), were illustrated in the study
as being able to provide opportunities for social interactions and social support in different ways.
Further studies may possibly develop a typology of relevant public spaces that may alleviate specific
types of loneliness within specific groups. It could include building a taxonomy of physical features
and contexts of those relevant public spaces relevant to stimulating beneficial social interactions
among and between groups. The uniqueness of the approach applied in this paper can contribute
new pathways in understanding public spaces, and provide theoretical and practical implications for
planning and urban design addressing loneliness.
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Figure A1. Sample One: 20 public spaces for MST (selected by the authors).
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