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Space in the urban context of mental health care 

Analytical Study on the Contribution of Space to the Social Integration of Patients 

JAVIERA NEIRA MANGILI 

ABSTRACT 

This study explores the extent by which the urban context of Mental Health Care facilities provides 
the potential to encourage or inhibit bridging social capital, and hence social integration, of patients. It 
examines three case studies in three different contexts within the Great London. The aim of the study 
is to understand how the space in the urban context can influence the potential for generation and 
conservation of patients’ bridging social capital. In order to fulfil this purpose, the variables of 
accessibility, diversity and density were measured, to capture the spatial capital of the public space. 

A computational analysis of the spatial network of these three different urban contexts has been 
performed using space syntax techniques. The values have been contrasted with observations in the 
real world to capture people’s behaviour in public spaces around mental health facilities. In LANCuk 
London case a very supportive spatial accessibility was found, which is driving diversity and density 
to follow similar patterns. It provides a rich spatial network, attracting people to the integration core 
of the city, which in turn attracts dense and diverse commercial activities and hence diverse people are 
attracted to this area. Conversely, North Westminster shows a less polarized trend, providing rather 
inhibitive accessibility and some agglomerations of segregated spaces, inhibiting co-presence by 
integration, which in turns prevents spatial relationships that could transcend social categories. The 
Tavistock Centre urban context reflects an intermediate pattern, mostly due to its unclear spatial 
accessibility, on the one hand showing a rather supportive synergy relationship, attracting visitors to 
this area, and on the other, a very inhibitive block size, preventing options to change course in a path. 

In summary, the variable of accessibility shows that different locations in the spatial network 
encourage and inhibit patterns of movement and stasis of different social groups. This variation has a 
strong influence on people’s diversity. While high values of global and local integration encourage 
large volumes of movement, it has also a strong significant positive relation with homogeneity in 
space. On the other hand, low values of local integration spatially concentrated are associated with 
segregation, light density and people homogeneity in the public space. A wide range of local 
integration values seems to reflect a balance between accessibility, diversity and density and therefore 
are indicators of high spatial capital. 

This study has concluded that these three variables constitute strong tools to measure the spatial 
contribution of public space to the potential for generation and conservation of Organic solidarity and 
Bridging social capital, specifically in the urban context around mental health care facilities. It has 
established that the built form, through its influence on accessibility, is determinant to the spatial 
capital of space, identifying its relation with balanced values of local integration. These findings could 
inform positional decisions of mental health care facilities in the future, and constitute a contribution 
to mental health care. 
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1. INTRODUCTION 

The shift in the paradigm of mental health (MH) care has been developed during the last 50 years, 
large institutional buildings were closed, and a new network of MH care facilities was opened in order 
to provide care in the community. According to the NHS “mental illness is the single largest cause of 
disability” in the UK (NHS 2014, p.26) and stigma and social isolation have been traditionally 
associated with this type of pathology. Having a clear understanding of how the urban context 
surrounding places where MH care is given is an advantage against social isolation (Trute and Segal 
1976), and it could act as an inhibitor or as a booster of social inclusion, affecting a patient’s MH 
deeply (Department of Health 2011). In this context, this research aims to understand the role that 
public space in the surroundings of MH care facilities plays in the potential for generation and 
conservation of patients’ social capital and therefore contribute in their social inclusion. 

This paper begins with a review of MH and the socio-spatial factors that may be involved in the social 
integration of patients, and explains the research questions that this study attempts to answer. The 
second section describes the dataset and methodology used in this study. The paper continues with 
results in each case study and the discussion is set forward with a comparison of the three spatial 
contexts reviewed. This study ends with conclusions and further research that could be conducted in 
order to explore the spatial factors in the social inclusion of MH care patients. 

1.1. Mental health care paradigm 

Mental and behavioural disorders can be defined as a product of biological, psychological and social 
factors (WHO 2001), that affects the ability of people to maintain their social role and relationships 
with others (WHO 1980), but patients can still have a good quality of life and fulfilling careers 
(Department of Health 2011, p.7). Considering that recovery of MH disorders implies recovering 
patients’ social roles and social relationships (Repper and Perkins 2003), it has been argued that 
“reducing isolation and building supportive social networks and relationships promotes good MH and 
recovery as well as preventing MH problems” (Department of Health 2011, p.17). 

Since the 19th century, patients were excluded from society in large psychiatric hospitals (Foucault 
1961), designed to inflict power over the “inmates” (Markus 1993; Goffman 1961), placed in rural 
areas away from centres of population (Philo 1987). The evidence of inadequacies and disabilities 
arising from the institutional care triggered a de-institutionalization movement in the second half of 
the 20th century. One of the goals of this massive transformation was the inclusion of the patient back 
into society (WHO 2001, p.58). To achieve this purpose, new small facilities replaced long-term 
asylums. There was not only a reform in the treatment but also in the treatment environment: the 
location and the building itself. In the new model, the patient is situated in everyday spaces (Parr 
2005), interacting with their social context on a regular basis, which “…facilitates the formation of 
positive attitudes and client integration” (Dear and Wolch 1987). 

A “newly emergent geographical pattern of service provision” (Milligan 1999, p.218) emerged. In 
theory, a spread network of facilities could contribute to the social integration of patients in 
mainstream society (Dear and Wolch 1987). The patient exposure to movement, to and from different 
social, cultural and material contexts, can make a significant contribution to the psychological and 
social recovery (Parr 2008). Considering the importance that the current MH care paradigm gives to 
the social integration of the patient back into society, the space of everyday life could be a tool for 
achieving this objective. 

1.2. Social integration and mental health 

One of the main contributions to research into the social influence on MH was made by Durkheim 
(1951) in a study about suicide, stating that high suicide rates are common in societies with few social 
bonds between members. Previously, the same author defined two types of social bonds that hold 
people together: “Mechanical solidarity”, generated from similarities among people; and “Organic 
solidarity”, generated from the division of labour (Durkheim 1933). Putnam (2000) used a similar 
approach to talk about “social capital” and its influence on the social integration, defining two 
categories: bridging social capital (social ties among people from different social groups), and 
bonding social capital (social ties among people from the same social group). But Putnam warns that 
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“some kinds of bonding social capital may discourage the formation of bridging social capital and 
vice versa.” (Putnam 2000, p.395). 

In relation to MH, the British authorities recognized the deep effect that social exclusion has in MH 
(Office of the Deputy Prime Minister 2004), and relay in several pieces of research to state that social 
capital could be a critical factor in MH outcomes (Department of Health 2001). Other authors (Curtis 
2010; Cohen 2004; Cohen et al. 2001; Boardman et al. 2010) have reached the same broad 
conclusion: the relationship between MH and social relationships empirically exists. It has been stated 
that social isolation was related to premature mortality, especially in middle-aged adults (Holt-
Lunstad et al. 2015). Therefore, developing the social integration of MH care patients in the forms of 
mechanical and Organic solidarities could contribute to improving their MH and hence promote their 
social inclusion. 

1.3. Mental health and socio-spatial factors 

Parr’s research about the geographies of MH showed that social and spatial distance from everyday 
world in the public realm was the primary form of spatial social exclusion of the MH patient, 
segregating those “less able” from the “able” world (Parr 1997; 2008). Despite some patients tend to 
choose spatial and social exclusion, this attitude should be prevented and challenged when the 
decision has long-term implications and impact on the individual wellbeing (Le Grand 2003). 

Three factors that facilitate and hinder social integration in sheltered MH care services have been 
identified: involvement in the outside world [Organic solidarity and Bridging social capital], 
involvement within the facility [mechanical solidarity and bonding social capital], and the relation 
between internal and external integration [balance between the former two] (Segal and Aviram 1978). 
Trute and Segal’s research on the impact of social-environmental characteristics on the level of social 
integration of the MH care patient, showed that the perfect urban context that enhances patients’ 
social integration is one “in which there exists neither strong social cohesion […] nor severe social 
disintegration” (Trute and Segal 1976, p.159). Strong cohesive social environments show high levels 
of interaction and homogeneity between members, and high levels of opponent attitude against the 
inclusion of the patient (Trute and Segal 1976). Conversely, a disintegrated social environment shows 
low social organization, predominant male gender population, but similar values of social 
homogeneity (Trute and Segal 1976). Even though these research explored social integration of 
patients in Sheltered MH care services, it can be argued that the same factors can be applied for 
patients living in an independent housing (Trute and Segal 1976). Therefore, if the socio-spatial 
context of MH care facilities can contribute to or discourage the social integration of autonomous 
patients, the location of MH care facilities is a key factor in a patient’s recovery. 

1.4. Space Syntax Theory and Social Solidarities 

According to the Space Syntax Theory, the patterns of encounter and interactions are organized by 
social solidarities, and each category of social solidarity has their own spatial expression: “organic 
solidarity required an integrated and dense space, whereas mechanical solidarity preferred a 
segregated and dispersed space.” (Hillier and Hanson, 1984, p.18). The former “create co-presence 
through integration”; the latter “using space to segregate” (Vaughan, 2007, pp. 212-213). While major 
public buildings (such as religious or ceremonial buildings) are the spatial context of the Mechanical 
solidarity (Bonding social capital, author’s interpretation), the public space is for the Organic 
solidarity (Bridging social capital, author’s interpretation) (Hillier and Hanson, 1984). Co-presence in 
public space encourages interactions between different social groups because it generates a “virtual 
community” (Hillier, 1996; 2007), and a virtual community encourages people’s interaction and new 
social connections “…by creating a richer field of potential encounter” (Hillier and Vaughan, 2007, 
p.6), therefore could contribute to Bridging Social Capital. 

While transpatial relationships rely on ceremonies and rituals to reinforce their bond, spatial 
relationships rely on co-presence and virtual community (Hillier et al., 1991). The spatial organization 
can reflect either a correspondence model in relation to transpatial groups, and hence reinforce social 
categories by spatial proximity; or a non-correspondence model which allows interactions that 
transcend social categories by allowing spatial proximity of people from different social groups 
(Hanson and Hillier, 1987). While correspondence in MH care can reinforce stigma, social 
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segregation and exclusion; non-correspondence could contribute to the social integration of the 
patient. “Space can also reassemble what society divides” (Hanson and Hillier, 1987, p.265). Through 
the spatial arrangement, one could enhance or prevent the potential for generation and conservation of 
social solidarities and social capital. 

But, in order to transcend social categories, diversity among people is essential. In this sense, Jacobs 
argues that the city’s greatest asset is its co-presence potential, and with it, a great mixture of users 
and uses is created by nature: “City diversity itself permits and stimulates more diversity.” (Jacobs, 
1961, p.145). Consequently, Jacobs (1961) argued that in order to fulfil this purpose, streets and 
districts must serve more than one primary function, and preferably more than two; their blocks must 
be short; the buildings must be diverse in age and condition; and have a dense concentration of 
people. 

To analyse the influence of space on the potential for generating and reinforce social capital, it has 
been argued that the configuration of the urban network can determine patterns of movement and co-
presence, due to the Natural Movement property, which is “the proportion of urban pedestrian 
movement determined by the grid configuration itself” (Hillier et al., 1993, p.32). Hence, the main 
integrators in the urban grid concentrate dense people flow (Hillier, 1996; 2007) and therefore, co-
presence. 

In the same line of argument as Jacobs (1961), Marcus (2007) argues that in order to capture the 
socio-spatial relationship between the urban form and urban life (spatial capital) three variables can be 
used; Accessibility, Diversity and Density. These variables could illustrate the extent to which space 
can afford social interactions. While accessibility studies potential natural movement determined by 
the urban form, diversity studies the diversity of plots and properties, and density studies building and 
population density. These three measures could inform different variations of spatial capital 
determined by urban form. High values in accessibility, diversity and density will constitute high 
levels of spatial capital. 

In this context, this research aims to understand the role that public space in the surroundings of 
CMHSs plays in the potential for generation and conservation of bridging social capital and therefore 
the social inclusion of the patient. In order to do so, it focuses on the public space and its relationship 
with Organic solidarity and Bridging social capital, capturing its influence through the measurement 
of three variables: Accessibility, Diversity and Density, looking at the context of CMHS as a key 
component in the process of the social inclusion of the patient. 

1.5. Research Questions and Objectives 

The main objective of this research is to understand the contribution that space in the urban context of 
MH care services makes to the potential for social integration of patients, in order to identify the role 
that the urban space plays in the treatment. 

• How does space in the urban context of MH care services influence the potential for 
generation and conservation patients’ social capital? (Q1) 

An understanding of how the urban context influences positively or negatively on the potential of 
space to the conservation and generation of patients’ social capital could inform future positional 
decisions and boost the treatment and social inclusion of patients through the public space design. 

• Are different urban contexts contributing to a different extent to the potential for 
conservation and generation of Organic solidarity and Bridging social capital? (Q2) 

The objective of this question is to determine the fundamental features of the urban context that could 
be identified as contributors whether in the segregation or in the inclusion of the patient. 

• What is the influence of the built form in the urban context of MH care services on 
accessibility, diversity and density? (Q3) 

This answer provides an understanding of the influence that the built form has on the three variables 
identified as the key components of social inclusion of MH patients. 
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The general hypothesis of this study is that space in the urban context of MH care services has the 
potential to encourage or inhibit the social integration of the patient. Specifically, public space may 
lead to the conservation and generation of Organic solidarities, and hence Bridging social capital, by 
enabling a rich field of encounter used by different social groups. On the contrary, preventing the 
richness of the field of encounters, or restricting the field to certain social groups, could inhibit the 
conservation and generation of social solidarities and hence avoid social inclusion of patients. 

2. DATASETS AND METHODS 

2.1. Focus of study 

In this study, the urban context in the surrounding of MH care services is analysed. The adult CMHS 
constitutes the majority of NHS facilities for MH care (NHS, 2017), offering a secure environment for 
the treatment and the opportunity to remain involved in society (Rankin, 2005). CMHSs support 90% 
of adults with more severe MH problems (psychosis) (Mental Health Taskforce, 2016), providing 
therapy in weekly or fortnightly sessions, which involves psychological therapy, cognitive 
behavioural therapy, art/creative therapies, among others (Royal College of Psychiatrists, 2015). Due 
to the ubiquity of mental and behavioural conditions, affecting 25% of the population worldwide 
(WHO, 2001), it is a valid assumption that patients are distributed equally around those facilities. 
Considering also that commuting has shown a positive relation to mental health in men (Ohta et al., 
2007), the focus of this study will be the public space in the surrounding of MH care services, used by 
the middle-aged adult (Holt-Lunstad et al., 2015) CMHS’s autonomous patient (Dear and Wolch, 
1987) that is able to live on their own and require only non-residential services. 

2.2. Case studies 

In order to identify case studies representative of different urban contexts, the location of the CMHSs 
within London M25 was extracted from the Care Quality Commission (CQC) of England webpage 
and plotted into the Geographic Information System QGIS. 

The spatial network of London M25 has been analysed using the software Depthmap (Turner, 2004). 
This software is based on the theory of Space Syntax and analyses the structure of the urban network 
and the relationship between its spatial components. The spatial analysis has been transferred into 
QGIS. Later on, the measures from the spatial analysis were assigned to each CMHS location by 
geographically joining the information.  

From 47 cases in the original sample, five CMHSs located at the edge of the model were not 
considered in this study with the purpose to avoid the edge effect of the spatial model (Vaughan and 
Geddes, 2009). This information has been exported into Excel and analysed using the statistic 
software SPSS. 

Global and local integration values (radius n and 800) in each CMHS location were correlated in order 
to identify the natural interface potential, globally and locally, which represents the part-whole 
relationship of space called Synergy (Hillier, 1996; 2007). Three standalone case studies that provide 
adults face-to-face outpatient services have been selected according to their position within the graph 
(Figure 1 above and below). 

The farthest standalone service from the regression line above the mean local and global integration 
values: LANCuk London in Camden. 

The closest standalone service to the reference line and the intersection of mean global and local 
integration: The Tavistock Centre in Camden. 

The farthest standalone service from the regression line below the mean local and global integration 
values: North Westminster Community Mental Health Team (7a Woodfield Road) in Westminster. 
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Figure 1: (above) Scatter graph plotting Local Integration by Global Integration of CMHS locations in 
London; (below) Selected case studies and 800m radius ASA NAIN r800 metric map. 

The Tavistock Centre is located in Camden. It provides community MH services, specialized in caring 
for adults under 65 years old and children from 0 to 18 years old. The outpatient service is available 
from 8:00 to 20:00, Monday to Friday. 

The LANCuk London is also located in Camden. It is specialized in the assessment and management 
of individuals with ADHD, ASD and other complex neurodevelopmental conditions. The outpatient 
service is available from 9:00 to 17:00, Monday to Friday. 
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The North Westminster Community Mental Health Team (7a Woodfield Road) service is located in 
Westminster. It provides rehabilitation, specialized in caring for people whose rights are restricted 
under the Mental Health Act and outpatients affected by MH conditions. The outpatient service is 
available from 9:00 to 17:00, Monday to Friday. 

2.3. Public Space Study 

In order to address the influence that public space has on the potential for building Organic solidarity 
this methodology explores the variables of Accessibility, Diversity, and Density from Jacobs (1961) 
and Marcus (2007). 

2.3.1. Spatial Accessibility 

The measure of this variable provides an understanding of people’s navigation through the space in 
the surroundings of MH care services through two methods: 1) estimating the synergy relationship of 
the spatial network, and 2) calculating the block size. 

The synergy relationship of space has been captured to measure the movement potential and how local 
movement relates to global movement in this urban contex. The software Depthmap has been used to 
perform an angular segment analysis (ASA) on the spatial network within the M25 segment map of 
London. The measures of To movement (NAIN) potential of space (Hillier et al., 2012) was 
calculated in a local (radius 800m) and global scale (radius n). 

In order to measure the degree to which the built environment allows changes in the path on a trip 
from one point to other in the spatial network (Jacobs, 1961), the block size has been captured using 
the road lines information provided by Ordnance Survey Limited Great Britain’s national mapping 
agency. This data has been plotted into QGIS and processed with the plugin “Polygonize” to create 
the polygon of the existing blocks. 

2.3.2. Diversity 

The measure of this variable estimates the building and people’s diversity in a given area, in this case, 
a space portion of the spatial network represented by a segment, where the patient might commute. 

To identify the possible commuting path that patients might take from public transport 
arrival/departures locations, an origin and destination agent-based modelling analysis was performed 
using the software Depthmap as provided by Space Syntax Limited. The program simulates human 
behaviour through agents programmed with basic rules imitating human decision making in spatial 
navigation. The segments on the 10% of the most commonly used patients’ paths were selected in 
each case study. 

In order to measure building’s land use diversity, the address based data was obtained from the 
Ordnance Survey AddressBase dataset, and updated using Google Street View and real observations. 
(Table 1). This data was plotted into the software QGIS and was geographically joined to the 
segments on the 10% of the most commonly used patients’ paths. Using the Simpson diversity index 
(SDI), which measures the diversity in a given system, an index from 0 to 1 was assigned to each 
segment of the spatial network, where 0 means no diversity and 1 means high diversity. 

In order to measure people in the public realm diversity, categorical observations were performed in a 
wide range of locations around each CMHS. The classifications to categorize people in the public 
realm were: age group and observed gender. The age categories were: Child, Young Adult (ADULT-), 
Adult (ADULT+) and Elder. Using the SDI previously mentioned, an index was assigned to each 
segment of the spatial network where the observation took placed. This index was plotted into the 
software QGIS and geographically joined to the segment representative of each spatial location. 
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Primary land use 

Residential Car Park & Premises 

Other (Ordnance Survey Only) Commercial (Unclassified) 

Parent Shell Day Nursery & Premises 

Object of Interest Car Parking Space & Premises 

Commercial School (Private) & Premises 

Dual Use Health Centre & Premises 

Launderette & Premises Hall & Premises 

Land Bank & Premises 

Advertising Station & Premises Workshop & Premises 

Unclassified Education (Unclassified) 

Club (Social) & Premises Store & Premises 

Restaurant & Premises College & Premises 

Hairdressing Salon & Premises Vehicle Repair Workshop & Premises 

Offices (Local Government) & Premises Hostel & Premises 

Communication Station & Premises Post Office & Premises 

Cafe (Unlicensed) & Premises Petrol Filling Station & Premises 

Public Telephone Kiosk & Premises School & Premises 

Surgery & Premises Leisure (Unclassified) 

Betting Shop & Premises Leisure Centre & Premises 

Showroom (Excl. Car) & Premises Community Centre & Premises 

Kiosk & Premises Theatre & Premises 

Sports Centre & Premises Shop & Premises 

Superstore & Premises Cinema & Premises 

Table 1: Building properties diversity categories. 

2.3.3. Density 

The measure of this variable provides an understanding of the distribution of people and identifies 
areas where people are concentrated in the surroundings of MH care services. 

The variable of density has been captured measuring people movement density. The observational 
method of gate counts was performed in a 400m radius around each facility. The gates were counted 
for 3 minutes every 2 hours, during the opening hours of each facility. These values were processed to 
determine the average people movement density. The values were plotted into QGIS and joined by 
location with the segment representative of the space in each gate location. Later on, the values of 
NAIN from the spatial accessibility analysis were compared with the values from the gate counts to 
determine the movement prediction degree of the system. 

3. RESULTS 

Measuring the variables of accessibility, diversity and density; it was possible to identify substantial 
differences in the inhibitive or supportive effect of urban space on the potential for conservation and 
generation of Organic solidarity and Bridging social capital. 

3.1. LANCuk London 

3.1.1. Spatial accessibility 

First, the spatial accessibility was measured using a segment analysis calculating the NAIN measure 
in local (Figure 2 above) and global scale (Figure 2 centre) to capture the Synergy relationship within 
an 800m radius from LANCuk London. A Pearson’s correlation determined a strong, positive 
correlation between NAIN r800 metric and NAIN radius n, which was statistically significant (r = 
0.808, p = 0.01). A linear regression calculated to predict the NAIN r800 metric based on NAIN 
radius n found a significant relationship (p< 0.000), with an R2 of 0.652. This means that the degree 
to which a street connects separated spaces in a global scale of the city is related to the degree to 
which the same street connects areas in a local scale of 800m radius, hence people from different 
areas within the city can easily access and navigate within this area. This is a reflection of the central 
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location of this urban context in the organic city of London, attracting people from distant places to 
the integration core of the spatial network. Therefore, this urban context provides a very supportive 
spatial accessibility's synergy relationship. 

The second method used, based on a block size analysis (Jacobs, 1961), measures the perimeter of the 
block as an indicator of the degree to which the built environment allows changes in the path on a trip 
from one point to another in the spatial network (Figure 2 below). The block’s perimeter analysis 
considered 213 blocks within 800m radius from the facility. It shows a mean perimeter of 499.01m, 
which means that this built form provides frequent opportunities to turn corners, which in turn 
generates a complex system composed by a high number of segments as a product of a relatively 
small block’s size, giving the opportunity not only to frequently change the course in a path but also 
take different paths to reach the same point in the system. Therefore, this urban context provides a 
very supportive block size. 

3.1.2. Diversity 

The first method used in the measure of diversity is based on a building’s Primary land use SDI 
analysis calculated in each of the 193 segments that constitute 10% of the most commonly used 
patients’ paths. The percentage distribution of categories considering all the land uses of buildings 
facing streets in patients’ paths shows two clear predominant categories; Commercial (42.24%) and 
Residential (48.46%). This distribution could be explained by the central location of this case study, 
that rises the frequency of Commercial land use to almost the same percentage as Residential land use, 
as is expected to happen in the integration core of the city (Hanson, 1989). The mean SDI value is 
0.43, and most of the high SDI values are distributed around Russell Square and The British Museum 
(Figure 3 above), which means that a fairly diverse land use is attracting people with diverse purposes 
to this urban context. Therefore the accessibility to land use diversity is encouraged in LANCuk 
London patients’ paths providing a rather supportive Primary land use diversity. 

The second method used is based on a people’s SDI analysis in observed features of people (age and 
gender), calculated per segment in 72 locations spread through the spatial network within 400m radius 
from LANCuk London. People’s age percentage distribution of categories shows two predominant 
categories; Young Adult (41.13%) and Adult (40.59%), while Child and Elder remain in a relatively 
lower percentage (10.19% and 8.09%, respectively). The mean SDI is 0.60, and most of the high SDI 
values are also distributed around Russell Square and The British Museum (Figure 3 below), which 
means that this urban context is attracting people of fairly diverse ages. People’s gender categorization 
provides an insight into places where one gender predominates over the other. This urban context 
shows a small majority of Females (50.96%), which can be seen as a little favourable proportion, 
considering that a social environment dominated by Female presence has been stated as supportive for 
MH patients’ social interaction (Trute and Segal, 1976). Therefore LANCuk London urban context 
provides a rather supportive people’s diversity. 
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Figure 2: (above) ASA NAIN r800 metric in 800m radius from LANCuk London; (centre) ASA 
NAIN radius n in 800m radius from LANCuk London; (below) Spatial accessibility by block 
perimeter in 800m radius from LANCuk London. 
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Figure 3: (above) Primary land use SDI in patients’ paths around LANCuk London; (below) People’s 
Age SDI within 400m radius around LANCuk London. 

3.1.3. Density 

The measure of density is based on a combination of two methods; a Gate count analysis in 52 
selected locations within 400m radius from the facility, and NAINn values within 400m radius from 
the facility. 

It has been argued that the usual distance between strangers in the public space is somewhere between 
3 and 4 meters (Madanipour, 2003), and an average of 1.35 meters can be considered as the limit of 
comfortable social distance from a stranger (Sorokowska et al., 2017). Hence, a comfortable distance 
range between strangers in the public realm could be proposed between 1.35m and 4m, which is 
equivalent to a range of people per hour from 1000 to 3500. The mean value of people per hour in this 
urban context is 1423 and values within the comfortable range are found in 44% of gate counts 
distributed around Russell Square and The British Museum (Figure 4 above). Special attention needs 
to be paid in segments with high values of people per hour indicating a high density of people around 
New Oxford Street and Tottenham Court Road, because an extremely dense virtual community could 
inhibit social interaction. 

In order to capture the natural movement property of space (Hillier et al., 2012), capable of predicting 
people movement (Hillier, 1996; 2007; Penn et al., 1998; Read, 1999) the NAIN radius n was 
calculated. A Pearson’s correlation determined a strong, positive correlation between NAINn and 
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people/hour values, which was statistically significant (r =0.777, p =0.01) (Table 2). A significant 
relationship was found (p<0.000) to predict people/hour based on NAINn, with an R2 of 0.603 
(Figure 4 below). This means that the values of NAINn can be considered an accurate predictor of 
people density in this urban context. Considering that gate counts within the comfortable range have 
NAINn values between 1.14 and 1.32, the percentage of segments with values in that range is 40%, 
which means that in 40% of the spatial system around this facility the patient finds a relatively 
comfortable virtual community density. Therefore, the built form around LANCuk London provides a 
rather supportive people movement density. 

Correlations NAIN rn and People/hour 

 NAIN rn People/hour 

NAIN rn Pearson Correlation 1 .777** 

Sig. (2-tailed)  .000 

N 52 52 

**. Correlation is significant at the 0.01 level (2-tailed). 

 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .777a .603 .595 763.177 

a. Predictors: (Constant), NAIN rn 

 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -11121.866 1442.767  -7.709 .000 

NAIN rn 9898.617 1135.369 .777 8.718 .000 

a. Dependent Variable: People/hour 

 

 

Table 2: Correlation and Regression model of NAINn and People per hour in LANCuk London. 
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Figure 4: (above) Gate count’s people per hour and ASA NAINn values in LANCuk London; (below) 
Simple Scatter of Gate count’s People/hour values by NAINn in LANCuk London. 

3.1.4. Summary 

The built form in an 800m radius around LANCuk London provides a very supportive accessibility. 
The Synergy relationship indicates that spaces connecting globally distant areas are also connecting 
spaces locally, attracting visitors to this urban context. This integration is being boosted by a built 
form composed of small blocks which in turn provides a rich grid, encouraging local movement. 

The research also reveals that diversity has similar trends, which might be linked to the results in 
accessibility. Following Jacobs (1961) argument, building’s diversity encourages people’s diversity, 
attracting people to this urban context that belongs to different social groups. 

Furthermore, based on accessibility measures, the spatial configuration predicts people’s density 
within a range that has been argued as comfortable enough to creates a supportive virtual community 
to encourage social interaction (Madanipour, 2003; Sorokowska et al., 2017), which according to 
Hillier (1996, 2007) constitutes the raw material for community by allowing people from different 
social groups to be spatially co-present, creating what Hillier and Hanson (1984) define as a 
transpatial model. 

Finally, considering the results of the three variables, the LANCuk London urban context provides a 
mostly supportive urban space for the potential for conservation and generation of Organic solidarity 
and Bridging social capital. 
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3.2. North Westminster Community Mental Health Team 

3.2.1. Spatial accessibility 

The first method was based on the Synergy relationship within an 800m radius from North 
Westminster’s location in local (Figure 5 above) and global scale (Figure 5 centre). A Pearson’s 
correlation determined a positive correlation between NAIN r800 metric and NAIN radius n, which 
was statistically significant (r = 0.645, p = 0.01). A linear regression calculated to predict the NAIN 
r800 metric based on NAIN radius n found a significant relationship (p< 0.000), with an R2 of 0.415. 
This could be a reflection of the differences between the scales; despite the high values of global 
integration (NAIN radius n), a close look to local integration (NAIN r800m metric) reveals that some 
parts of the spatial network seem segregated from the rest of the urban fabric, showing concentrated 
low values in some areas. In other words, the accessibility to this area from distant regions within the 
city is supported by the spatial network, but the local potential movement within the area does not 
follow completely the same pattern. Therefore, this urban context provides a rather inhibitive spatial 
accessibility's synergy relationship. 

The second method based on a block size analysis (Figure 5 below) shows that the block’s perimeter 
mean value is 688,88m, considering 146 blocks within 800m radius from the facility. This means that 
this built form provides fewer opportunities to turn corners than LANCuk London urban context, 
which limits the opportunities to take different paths to reach the same point in the system. Therefore, 
this urban context provides a rather inhibitive block size. 

3.2.2. Diversity 

The building’s Primary land use SDI was calculated in each of the 128 segments that constitute 10% 
of the most commonly used patients’ paths. The predominant Primary land use category is Residential 
land use (89.07%) followed by a Commercial land use (8.06%) and Offices of Launderette (1.30%). 
This distribution is representative of residential areas, where commercial activities serve mostly a 
local demand, which in turn does not encourage visitors attracted by commercial activities from other 
distant areas in the city. The mean SDI value is 0.26, and most of the few high SDI values are 
distributed in the south of the Paddington Arm of the Grand Union Canal (Figure 6 above). Therefore 
the accessibility to land use diversity is discouraged by the built form in North Westminster patients’ 
paths, especially in most straight paths from the facility, providing a very inhibitive Primary land use 
diversity. 

The people’s SDI analysis was calculated per segment in 61 locations spread through the spatial 
network within 400m radius from North Westminster. The two predominant People’s age percentages 
are Adult (44.55%) and Young Adult (31.04%), while Elder and Child remain in a lower percentage 
(17.06% and 7.35%, respectively). This more even distribution of age categories could be explained 
by the high concentration of residential land use, attracting people of all ages to this area. The mean 
SDI is 0.70, and most of the high SDI values are spread throughout the spatial system (Figure 6 
below). This urban context shows a majority of Males (56.87%) in this area, which can be accounted 
as a very adverse environment for MH patients’ social interaction (Trute and Segal, 1976). Therefore, 
considering both analyses, North Westminster urban context provides a neutral people’s gender 
diversity. 
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Figure 5: (above) ASA NAIN r800 metric in 800m radius from North Westminster; (centre) ASA 
NAIN radius n in 800m radius from North Westminster.; (below) Spatial accessibility by block 
perimeter in 800m radius from North Westminster. 
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Figure 6: (above) Primary land use SDI in patients’ paths around North Westminster; (below) 
People’s Age SDI within 400m radius around North Westminster. 

3.2.3. Density 

The Gate count analysis, in 43 selected locations within 400m radius from the facility, shows a mean 
value of people per hour of 412 and values within the comfortable range from 1.35m to 4m are found 
in only 10% of gate counts, most of them placed around the intersection of Harrow street and Elgin 
avenue (Figure 7 above). 

A Pearson’s correlation determined a strong, positive correlation between NAINn and people/hour 
values, which was statistically significant (r =0.758, p =0.01) (Table 3). A significant relationship was 
found (p<0.000) to predict people/hour based on NAINn, with an R2 of 0.574 (Figure 7 below). This 
means that the values of NAINn can be considered a relatively accurate predictor of people density in 
this urban context. Considering a range of NAINn values from 1.14 to 1.32 as comfortable people 
density on the street, 32% of the spatial system around this facility provides a relatively comfortable 
density of virtual community. Therefore, the built form around North Westminster provides a rather 
inhibitive people movement density. 
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Correlations NAIN rn and People/hour 

 People/hour NAIN rn 

People/hour Pearson Correlation 1 .758** 

Sig. (2-tailed)  .000 

N 43 43 

**. Correlation is significant at the 0.01 level (2-tailed). 

 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .758a .574 .564 252.087 

a. Predictors: (Constant), NAIN rn 

 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -4309.470 635.932  -6.777 .000 

NAIN rn 4218.128 567.115 .758 7.438 .000 

a. Dependent Variable: People/hour 

 

 

Table 3: Correlation and Regression model of NAINn and People per hour in North Westminster. 
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Figure 7: (above) Gate count’s people per hour and ASA NAINn values in North Westminster; 
(below) Simple Scatter of Gate count’s People/hour values by NAINn in North Westminster. 

3.2.4. Summary 

The built form in 800m radius around North Westminster provides a rather inhibitive accessibility. 
The Synergy relationship in relation to the local movement potential within this urban context shows 
segregated areas surrounded by local integrators. This trend is reinforced by a built form composed by 
large blocks preventing changes in paths and therefore restricting movement. 

However, a more complex trend was found in relation to Diversity. While Buildings’ diversity 
provides a mostly homogeneous built form explained to some extent by the reduced accessibility to 
this urban context and its location within the city, some aspects of people’s diversity (age) seems to be 
boosted by building’s homogeneity and Residential land use predominance. 

In addition, the global integration measure of the spatial system predicts a comfortable density of 
people in the public realm, and hence a supportive virtual community, in only a third of the public 
space available in this urban context. Therefore, the raw material for community is restricted and 
space rather prevents social interaction. 

Finally, considering the results of the three variables, the North Westminster urban context provides a 
rather inhibitive urban space for the potential for conservation and generation of Organic solidarity 
and Bridging social capital. 
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3.3. Tavistock Centre 

3.3.1. Spatial accessibility 

The first method of Synergy, the part and whole relation, considered all segments within an 800m 
radius from Tavistock Centre’s location (Figure 8 above and centre). A Pearson’s correlation 
determined a strong, positive correlation between NAIN r800 metric and NAIN radius n, which was 
statistically significant (r = 0.782, p = 0.01). A linear regression calculated to predict the NAIN r800 
metric based on NAIN radius n found a significant relationship (p< 0.000), with an R2 of 0.611. This 
means that people from different areas within the city can easily access, and navigate within, this area. 
This is very similar to LANCuk London case, despite the fact that this case is not placed in central 
London. Therefore, this urban context provides a rather supportive spatial accessibility's synergy 
relationship. 

The block size analysis shows a block’s perimeter mean value of 938,45m, considering 92 blocks 
within 800m radius from the facility (Figure 8 below). This means that this built form provides fewer 
opportunities to turn corners than both previous case studies, providing only a few opportunities to 
take different paths to reach the same point in the system. Therefore, this urban context provides a 
very inhibitive block size. 

3.3.2.  Diversity 

The building’s Primary land use SDI was calculated in each of the 90 segments that constitute 10% of 
the most commonly used patients’ paths. The predominant Primary land use category is Residential 
land use (86.93%) followed by a Commercial land use (9.29%). This distribution is very similar to 
North Westminster case, both representative of residential areas with Commercial land use serving 
mostly a local demand. The mean Primary land use SDI is 0.29, and the majority of the values above 
0.6 is placed in close proximity to Tavistock Centre, distributed around main arteries and 
arrival/departures tube stations (Figure 9 above). This means that in order to reach a somewhat diverse 
area a path in the direction of main integrators in this spatial system is needed. Therefore the 
accessibility to land use diversity is rather discouraged by the built form in Tavistock Centre patients’ 
paths, providing a rather inhibitive Primary land use diversity. 

The people’s SDI analysis was calculated per segment in 65 locations spread through the spatial 
network within 400m radius from Tavistock Centre. People’s age categories of Adult+ (38.49%) and 
Adult- (30.13%) are found as a slight majority, while Elder and Child are found in a lower percentage 
(19.04% and 12.34%, respectively). Similarly to North Westminster case, Tavistock Centre area has a 
high concentration of residential land use, which could be attracting people of all ages. The mean 
people’s age SDI value is 0.70, and high values are spread throughout the spatial system (Figure 9 
below). This urban context shows a majority of the Female in this area (55.65%), which can be 
accounted as a rather supportive environment for MH patients’ social interaction (Trute and Segal, 
1976). Therefore, considering both analyses, Tavistock Centre urban context provides a rather 
supportive people’s gender diversity. 
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Figure 8: (above) ASA NAIN r800 metric in 800m radius from Tavistock Centre; (centre) ASA NAIN 
radius n in 800m radius from Tavistock Centre; (below) Spatial accessibility by block perimeter in 
800m radius from Tavistock Centre. 
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Figure 9: (above) Primary land use SDI in patients’ paths around Tavistock Centre; (below) People’s 
Age SDI within 400m radius around Tavistock Centre. 

3.3.3. Density 

The Gate count analysis, in 32 selected locations within 400m radius from the facility, shows a mean 
value of people per hour of 464 and only 8% of gate counts have values within the comfortable 
density range, most of them placed around tube Finchley Road and Swiss Cottage stations (Figure 10 
above). 

A Pearson’s correlation determined a strong, positive correlation between NAINn and people/hour 
values, which was statistically significant (r =0.759, p =0.01) (Table 4). A significant relationship was 
found (p<0.000) to predict people/hour based on NAINn, with an R2 of 0.576 (Figure 10 below). This 
means that the values of NAINn can be considered a relatively accurate predictor of people density in 
this urban context. Considering a range of NAINn values from 1.14 to 1.32 as an indicator of 
comfortable people density on the street, 32% of the spatial system around this facility provides a 
relatively comfortable density of virtual community. Therefore, the built form around Tavistock 
Centre provides a rather inhibitive people movement density 
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Correlations NAIN rn and People/hour 

 NAIN rn People/hour 

NAIN rn Pearson Correlation 1 .759** 

Sig. (2-tailed)  .000 

N 32 32 

**. Correlation is significant at the 0.01 level (2-tailed). 

 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .759a .576 .562 212.254 

a. Predictors: (Constant), NAIN rn 

 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -4298.317 746.416  -5.759 .000 

NAIN rn 4382.233 686.011 .759 6.388 .000 

a. Dependent Variable: People/hour 

 

 

 Table 4: Correlation and Regression model of NAINn and People per hour in Tavistock Centre. 
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Figure 10: (above) Gate count’s people per hour and ASA NAINn values in Tavistock Centre; 
(below) Simple Scatter of Gate count’s People/hour values by NAINn in Tavistock Centre. 

3.3.4. Summary 

The built form in 800m radius around this facility provides a rather inhibitive accessibility. Despite a 
network of the global and local integrated streets allowing navigation within this urban context, which 
is also corroborated by the Synergy relationship, the built form provides a grid little 
compartmentalized and large blocks, discouraging local movement and preventing changes in paths. 

This research also reveals that buildings’ diversity is reduced, showing a big proportion of residential 
buildings. Nevertheless, people’s diversity seems to follow a different trend, showing mostly a rather 
supportive diversity, which seems to be a result of the nature of residential land use and a locally 
integrated spatial network boosting accessibility within this urban context. 

However, similar to the North Westminster case, the global integration measure of the spatial system 
predicts a comfortable density of people in only a third of the available public space. Therefore, space 
rather prevents social interaction. 

Considering the results of the three variables, the Tavistock Centre urban context provides mostly a 
neutral urban space for the potential for conservation and generation of Organic solidarity and 
Bridging social capital. 
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3.4. Discussion 

This study has explored the variables of accessibility, diversity and density, and has shown how space 
could support or inhibit the potential for social integration of MH patients and mainstream society. 

While LANCuk London and North Westminster show clear patterns in the potential for generation 
and conservation of Organic solidarity and Bridging social capital, the Tavistock Centre shows a less 
polarized trend (Table 5). 

As was expected based on the method by which the case studies were selected, LANCuk London 
shows a very supportive spatial accessibility, which is driving diversity and density to follow similar 
patterns. It provides a rich spatial network, attracting people to the integration core of the city, which 
in turn attracts dense and diverse commercial activities (Hanson, 1989) and hence diverse people are 
attracted to this area (Jacobs, 1961). Conversely, North Westminster shows a less polarized trend, 
providing a rather inhibitive accessibility and some agglomerations of segregated spaces, inhibiting 
co-presence by integration (Vaughan, 2007), which in turns prevents spatial relationships that could 
transcend social categories (Hillier and Vaughan, 2007). The Tavistock Centre urban context reflects 
an intermediate pattern, mostly due to its unclear spatial accessibility, on the one hand showing a 
rather supportive synergy relationship, attracting visitors to this area, and on the other a very 
inhibitive block size, preventing options to change course in a path, which is one of the four 
requirements of diversity according to Jacobs (1961). 

Keeping in mind the first research question (Q1), these three case studies reflect two polarized and 
one intermediate example of how space influences the potential for the generation and conservation of 
patients’ Bridging social capital. Furthermore, they provide evidence that different urban contexts 
contribute to this potential to different extents, answering also the second question (Q2). This research 
has also confirmed that the variables of accessibility, diversity and density are related indicators, and 
have influence on elemental components involved in the potential for Bridging social capital; that is 
natural virtual community of different social groups as a by-product of space. 
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Table 5: Overview of public space results. 

Furthermore, this research has attempted to establish some thresholds that could be useful to inform 
future positional decisions. First, based on Madanipour (2003) and Sorokowska, et al. (2017), it has 
been proposed a comfortable range of distance between strangers on the street of 1.35m and 4m, 
equivalent to 1000 to 3500 people per hour, which has been associated with NAINn values rage of 
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1.14 and 1.32. Therefore, the study of this syntactic measure could identify an area with a supportive 
density of people. It has been also identified that the block size analysis, based on Jacobs (1961) 
theory, has a profound impact on spatial accessibility and hence on density and diversity. It seems to 
be one of the most sensitive variables in this matter. Therefore, a mean block perimeter close to 500m 
seems to be associated with a supportive urban context, creating a compartmentalized spatial system, 
encouraging people’s natural movement and hence people density, and influencing building and 
people’s diversity in the public space (Q3). 

4. CONCLUSIONS 

This research has studied the influence of public space to encourage or inhibit the potential for 
Organic solidarity and Bridging social capital of MH patients. In order to uncover the means by which 
public space influences the potential for social interaction the variables of accessibility, diversity and 
density were explored. The findings show that the built form around CMHSs influences how people 
move through the area, affecting the potential for co-presence of people from different social groups 
and hence the potential for generating a virtual community around these facilities. If the virtual 
community is discouraged by the built form, the public space inhibits social interaction in public 
space. If the virtual community is encouraged by the built form, the public space provides a safe 
environment where the social interaction of people from different social groups (Bridging social 
capital) could happen. 

Three case studies were tested in this study in order to determine if different urban contexts have 
different potentials for conservation and generation of Organic solidarity and Bridging social capital. 
The evidence shows that the differences in the built form of these urban contexts could produce 
opposite potentials for social interactions, allowing or restricting virtual community in public spaces. 
Furthermore, it has shown that the built form has a strong impact on these three variables; affecting 
the spatial system through the block size, which in turn affects accessibility (Jacobs, 1961) and hence 
buildings’ diversity because more accessible spaces attract a wide spectrum of commercial activities 
(Hanson, 1989). This also has an impact on people’s diversity attracted by accessible and diverse 
commerce (Jacobs, 1961). Thus, accessible spatial systems can create a dense and continuous virtual 
community in the public space, which could lead to social interaction among people from different 
social groups. 

Therefore, this study has concluded that these three variables constitute strong tools to measure the 
spatial influence to support or inhibit the potential for generation and conservation of Organic 
solidarity and bridging social capital in the public space around MH care facilities. They could be 
used to inform positional decisions in the future, providing patients not only with specialized 
treatment within the facility but also contributing to their integration into society. 

Finally, further research is needed in determining the comfortable distance of people in public space, 
specifically for the autonomous middle-aged adult patient. Also, the supportive social-environmental 
characteristics on the level of social integration of MH care patients, found four decades ago in Trute 
and Segal’s research, could be updated to the society of nowadays, providing an opportunity to 
conduct further research in this matter. 
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