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Abstract 

The social and built environments at the neighbourhood level have been linked to older 

adults´ neighbourhood social interaction which, in turn, contributes towards ageing-in-

place, wellbeing, and quality of life (QoL). Currently, however, there is no clear 

understanding about the relative strength and nature of these relationships across a 

diverse range of neighbourhood features. Moreover, previous research has paid 

relatively little attention to older adults’ social interaction in various types of third 

places. Additionally, the majority of previous studies in the urban planning context have 

concentrated on the quantity of social interaction, despite the fact that satisfaction with 

social interaction may be more important to older adults’ wellbeing.  

This research has two aims. First, it seeks to better understand the relationship between 

the social environment and built environment measures (including third places) with 

older adults´ social interaction. Second, it investigates this relationship through both 

frequency of social interaction and satisfaction with it.  

From the CSIRO Survey of Community Wellbeing and Responding to Change (n = 

476) older adults´ individual views were obtained in relation to their social interaction 

and their perceptions of the social and built environments in six Local Government 

Areas (LGAs) in inner and outer urban areas of Metropolitan Melbourne, Australia. 

Older adults were defined as people aged 55 years and above. Participants’ addresses 

were geo-coded and 14 built environment measures were investigated in their 

neighbourhoods using various buffer areas (road network distances that ranged from 

100m to 1000m).  

Using mediation analyses, perceived social environment measures were found to be 

stronger predictors of social interaction frequency and satisfaction than perceived and 

objective built environment measures; however, some types of perceived third places 

were significant predictors of social interaction. The analyses showed that belonging to 

suburb, sense of community, participation in community activities, footpaths, and cafes, 

bars and restaurants predicted social interaction frequency. Social interaction 

frequency, belonging to suburb, sense of community and services were significant for 

predicting social interaction satisfaction. 



 

 

 

The model findings were then cross-validated with qualitative data. Two focus groups 

were conducted with LGA policymakers and 25 interviews conducted with older adults 

from the same LGA areas where the CSIRO survey was conducted. The qualitative 

study supported the findings from the quantitative analysis, and further identified that 

follow-up studies should consider older adults´ personal preferences (such as lifestyle) 

and the quality of the built environment, especially focusing on detailed features of their 

immediate environment such as quality of footpaths and the micro physical 

environment. These results indicate that there is an opportunity for government 

policymakers and planners at all levels, but also for nongovernment organisations and 

community groups, to actively pay attention to improving social environments, 

especially community spirit, to improve the sense of belonging in local areas and to 

maximise older adults’ participation in different community activities to support ageing-

in-place and the overall wellbeing and QoL of older adults. Future research directions to 

contribute further to these outcomes are identified. 
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Chapter 1 Introduction 

The Australian population is ageing, in part due to rising life expectancy and declining 

birth rates. The ageing population is also associated with the ´baby boomer´ generation 

(1, 2),  with about 5.5M babies born between 1946 and 1965 (3). The first ´baby 

boomers´ turned 65 years in 2011 (4). In 2016, 27.5 % of Australians were aged 55 

years and over (5), with the Intergenerational Report (2) predicting that the number of 

older Australians will double by 2055. Plan Melbourne (6) has acknowledged this 

changing population distribution, highlighting the importance of the city´s being more 

age-friendly. This is not just an Australian challenge; the same trend is predicted for 

many other developed and developing countries (7-9).  

To address these societal changes, there is a growing interest in the concept of ageing-

in-place in both public policy and academic research. Ageing-in-place refers to 

supporting people to age in their own homes and communities in ways that change their 

lives as little as possible over time (10, 11). Many older adults prefer to stay in situ (12, 

13) because their independence, networks and social connections are maintained (1, 14, 

15). These factors, in turn, tend to contribute to their overall health, wellbeing, and 

quality of life (QoL) (ibid.). One Australian study found that 65 % of people aged 50 

years and above intended to stay in their places of residence as they aged (16).  

Consistent with definitions of Pearson et al.  (17), Aw et al. (18) and Nyunt et al. (19), 

older adults are considered to be people aged 55 years and above. Retirement age in 

many western countries is often 65 years of age (or higher), but some (especially health 

and wellbeing) researchers suggest that the population not quite at this age yet should be 

studied in order to anticipate their upcoming life-changing circumstances, such as  

reduced mobility or life-transiting events, such as retirement  (20). 

Older adults are often associated with reduced mobility and energy levels. They spend 

more of their time in and around their homes (21) and immediate neighbourhoods (14) 

compared with younger populations, so that the amenities available in their 

neighbourhoods are likely to be important to them. Face-to-face neighbourhood social 

interaction (referred to simply as social interaction hereafter) can reduce loneliness 

associated with life changes for older adults (for instance, reduced body capital and 

health, death of partners and friends, or children moving away). These interactions 
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increase older adults’ overall wellbeing and QoL (14) and hence contribute to ageing-in-

place.  

The majority of social interaction studies in the urban planning context have focused on 

neighbourhood social interaction frequency (15, 22-25), number of social contacts (21), 

and social network size (26), while some qualitative studies have investigated social 

interaction in general (27, 28). Satisfaction with neighbourhood social interaction has 

been investigated in a limited number of studies in the urban planning context (29-31). 

Gibson (32), Piquart and Sorensen (33), and van den Berg et al. (15) suggested that the 

quality of social interaction may be more important than its  frequency in its impact on 

older adults´ QoL and life satisfaction. Argent (34) has noted that daily and meaningful 

face-to-face interactions establish satisfaction and happiness between people in groups, 

fostering local community life. This study therefore investigates both the frequency and 

the satisfaction of neighbourhood social interaction among older adults. 

In the early 1960s, Jane Jacobs (35) discussed, among other things, the influence of the 

built environment on peoples’ social relations, but never empirically tested her 

observations. Numerous studies have tested her claims since, but the results have been 

either inconclusive or contradictory. While it seems that different studies can only agree 

that land-use mix increases social interaction (24, 36-39), there are ongoing debates 

about neighbourhood walkability and its association with social interaction. Child et al. 

(40) studied adults of all ages, finding that walkable destinations were associated with 

increased social interaction among neighbours; however, Hanibuchi et al. (41) and 

Delmelle (30) found no evidence that walkability was associated with social interaction. 

To date there has been little agreement on the relationship between residential and 

population densities and social interaction. Residential density measures buildings per 

unit area and population density measures people per unit area. Delmelle et al. (30) 

found that higher population densities (> 0.04 person/m2) supported neighbourhood 

social contacts. Dempsey et al. (42) concluded that medium residential densities (60-80 

dwellings/hectare) were most conducive to increased neighbourhood social contact. 

Brueckner and Largey (25) on the other hand found no relationship between density and 

social capital (including social interaction) and sense of community (43). Studies of the 

accessibility measure proximity to destinations have also produced inconsistences in 

results. Wood et al. (44) found that proximity to destinations increased social capital 
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and social interaction. Studies by van den Berg et al. (45), Sharmeen et al. (23), 

Krellenberg et al. (46), Williams (47) and Ribeiro et al. (48) confirmed that distance 

from home to a range of destinations was important for older adults; however, what 

constitutes a comfortable walking distance for this age group is still not commonly 

agreed, ranging from 200 m (48) to 800 m (49). These debates show that the extent to 

which the built environment influences social interaction is still unclear, as is which 

built environment features provide a conducive environment for social interaction.  

Some researchers have studied associations between social environment features and 

social interaction in older adults. Dupuis-Blanchard (50), for example, concluded that 

the perception of residents helping each other was important to older adults in 

encouraging ageing-in-place. Trust and social cohesion were found to support a sense of 

belonging that was related to social interaction (17). Van den Berg (15) found that 

volunteering was important for older adults’ social interaction. Feeling safe was also 

associated with increased social interaction among older adults (12, 51, 52).  

Review articles by Lui et al. (53) and Steels (54) of age-friendly communities concluded 

that the social environment was as important for older adults´ wellbeing as the built 

environment. Lui et al. (53) stressed that neighbourhoods´ social and built environments 

were interrelated, complementing each other. Surprisingly however, there has been little 

discussion about the associations between the built environment, the social 

environment, and older adults’ social interaction. Bowling and Stafford (55) and 

Pearson et al.  (17) investigated these relationships, but it is worthwhile noting that their 

studies considered only a limited number of built and social environment attributes with 

social interaction. Bowling and Stafford (55) investigated the associations between 

neighbourhood features and social and physical functioning (that included frequency of 

social interaction). They did not find associations between the built environment 

(quality of facilities, problems with traffic volume, noise, crime, air quality, 

litter/rubbish and graffiti) and social interaction, but they did find that participants who 

reported lower levels of neighbourliness (a social environment measure) experienced 

fewer social interactions. They did not find a relationship between safety and social 

interaction. Pearson et al.  (17) examined the relationship between physical and social 

environments and aspects of ageing well. One of the key variables of ageing well in 

their study was the existence of social networks among neighbours. They concluded that 
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cleanliness of an area, feeling part of an area, trust and friendliness, and people prepared 

to help when someone was in trouble, were all associated with larger social networks 

among neighbours.  

Ray Oldenburg (56) divided neighbourhoods into places: first places were  homes, 

second places were work, and third places were community places (parks, shops, 

squares and streets, for instance). These third places helped to meet the city inhabitants’ 

social needs because there they could be as anonymous or as social as they wanted to be 

(57), and, in these third places, people were not connected to their everyday roles at 

home or work (56). The role of third places for the ageing population has received 

relatively little attention (27, 28) even though their importance to maintaining older 

adults´ wellbeing (28) has been recognised. Moreover, until now little has been known 

about older adults’ social interaction across different types of third places (27). The 

exception among researchers examining this matter was Lee (58) who studied older 

adults´ social connectedness in Texas (USA). The majority of quantitative studies have 

concentrated on one, or only a very limited number of third places (46, 57, 59-63), and 

were not focused on the range of third places that are likely to be important for older 

adults’ social interaction. 

Thus, this research aims to achieve the following: 

• Examine and explain the inconsistency in findings on the relationship between 

the built environment and older adults’ social interaction; 

• Few studies that have investigated a broad range of built and social environment 

features at the same time, and looked at their relationship with older adults’ 

social interaction; 

• Few quantitative studies have investigated a broad range of third places at the 

same time, and looked at their relationship with older adults’ social interaction; 

• Few studies have investigated older adults’ satisfaction with their social 

interaction. 

This research seeks to investigate a wide range of built environment characteristics (6 

perceived and 14 objective measures of the built environment and 8 perceived and 6 

objective measures of third places) and social environment (6 measures) features, 

examining their relationship with social interaction frequency and satisfaction. Thus, 
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the present research investigates social and built neighbourhood elements and 

socio-demographic attributes that are potentially associated with social interaction 

frequency and satisfaction of older adults living in Melbourne.  

1.1. Problem statement 

As previously noted, there has been little focus on the relationship between a broad 

range of neighbourhood built and social environment measures and the associated social 

interaction of older adults. While some research has investigated relationships between 

the built environment and older adults’ social interaction, or the social environment and 

older adults’ social interaction, these have taken into account only a limited number of 

built or social environment factors respectively. There is no consensus on the nature and 

strength of those relationships. Even when some associations between the environment 

and older adults´ social interaction have been identified, it remains unclear which 

attributes, whether density, land-use mix, safety issues, volunteering, or other 

determinants, contribute most to this relationship. The diversity (and discord) in the 

attributes identified creates difficulties for urban planners in deciding how to promote 

ageing-in-place, social connectedness, overall wellbeing, and QoL of older adults.  

There is a clear need to consider a wide range of perceived and objective social and 

physical environment measures in investigating older adults´ neighbourhood social 

interaction frequency and satisfaction. Even though some perceived and objective social 

and built environment measures have been used to measure sense of community (43, 60, 

64) and neighbour behaviour (64), it is important to note that these studies investigated 

adults across all ages.  

Furthermore, relatively little attention has been paid to examining a wide variety of 

third places in older adults´ social interaction (27, 28), with the exception of Lee (58). 

Evidence suggests however that local neighbourhoods and accessibility to a range of 

third places are especially important for older adults (ibid.). Most of the quantitative 

studies of third places have concentrated on one, or only a very limited number of third 

places. This research goes beyond those limited studies by examining seven types of 

third places in the Australian context: cafes, bars and restaurants, community places, 

footpaths, natural environments, open public spaces, services and shops. These were 

chosen because previous quantitative studies considered only a limited number of third 
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places at one time, while qualitative studies have found that these third places are 

important for older adults’ social interaction. 

The majority of studies have thus far concentrated on the quantity of social interaction, 

despite quality (that is, the satisfaction measure) of social interaction being found to be 

as important or more important than quantity for older adults’ wellbeing and QoL.  

Thus, this research aims to identify and more comprehensively understand the 

built and social environment features that are associated with the frequency and 

satisfaction of social interaction in older adults. To do this, the neighbourhood built 

environment (including third places), social environment, and socio-demographic 

characteristics of a sample of older adults in Metropolitan Melbourne will be 

investigated. The quantitative analysis findings will then be cross-validated with a 

qualitative analysis. The qualitative analysis forms a smaller component of this research 

that aims specifically to explain the quantitative analysis findings.  

1.2. Hypothesis and research questions 

The underlying hypothesis is that the neighbourhood built environment, including 

third places and the social environment, as well as the socio-demographic 

attributes of older adults, are all associated with the frequency and satisfaction of 

social interaction. Figure 1.1 shows how the built environment was considered and 

measured in this research, both objectively and perceived. The objective built 

environment data were collected from secondary data available through Geographic 

Information Systems (GIS) software (65). The data about the perceived built 

environment, collected in surveys, measured peoples´ beliefs, perceptions and 

understandings of the built environment (ibid.). Solid line arrows illustrate the 

conceptual model of the underlying hypothesis for this research, while dotted line 

arrows illustrate interrelations between the elements. It is hypothesised that the 

objective built environment is an indirect predictor of the social interaction which might 

influence perceptions of the built environment, which in turn might affect social 

interaction frequency and satisfaction. This relationship will be tested with mediation 

analysis. 
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Figure 1.1 Conceptual model of the underlying hypothesis 

The key research questions that support the underlying hypothesis are: 

Research Question 1 (RQ 1): Which built and social neighbourhood environment 

features and socio-demographic attributes are associated with frequency and 

satisfaction of social interaction of older adults in Melbourne?  

Research Question 2 (RQ 2): To what extent are the built and social environment 

measures identified in the quantitative analysis supporting the social interaction of 

older adults in Melbourne?  

1.3. Significance of the research 

An ageing population is a critical issue for many developed and developing countries 

and cities in the world, yet it is still unclear how environments can be created that will 

support ageing-in-place and older adults’ wellbeing. Face-to-face social interactions 

have been found to contribute towards ageing-in-place and the wellbeing of older 

adults. This research therefore addresses the gaps in the literature by developing social 

interaction frequency and satisfaction models and cross-validating these qualitatively. 

On a broader level, the results of this research provide new theoretical insights into 

social interaction and into the concept of ageing-in-place, while adding to the literature 

on older adults’ QoL and Wellbeing.  

Few studies have been found in urban planning literature that considered satisfaction 

with social interaction (29-31), with two of these being examined in regard to 

satisfaction in the transport planning context. This research therefore adds to the 

planning literature on satisfaction with social interaction among older adults. 
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Additionally, this research contributes to the Australian planning literature on the role of 

older adults’ neighbourhood environments in their social interaction frequency and 

satisfaction. It is not known whether similar studies have been carried out in the 

Australian context. 

On a practical level, this research contributes information for policy development and 

planning purposes in relation to improving social interaction, wellbeing and QoL for 

older adults, while suggesting possibilities for improved ageing-in-place. Understanding 

the most important elements of older adults´ social interaction helps policy makers and 

planners to focus on improving these elements. 

1.4. Overview of the research 

Quantitative and qualitative methods are used in this investigation. An overview of the 

research is shown in Figure 1.2. 

 

Figure 1.2 Overview of the thesis structure 

Quantitative study 

The quantitative study forms the main component of this research. It draws upon 

perceived measures of social interaction frequency and satisfaction, socio-demographic 

attributes, and social and built environment attributes (including that of third places), as 
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well as objectively-constructed measures of the built environment. The perceived 

measures were obtained from the Community Functioning and Wellbeing Survey 

(conducted in June 2015), hereafter referred to as the ‘Wellbeing Survey’. The 

Wellbeing Survey, covering six Local Government Areas (LGAs) in Melbourne and 

developed by the CSIRO and conducted by third party survey company. The study areas 

are shown in Figure 1.3. The survey data were geocoded based on residential address; 

therefore, the objective built environment measures within participants’ neighbourhoods 

(using a range of buffers) were able to be identified and analysed using ArcGIS 

software. A mediation analysis was used to develop the social interaction frequency and 

satisfaction models (Figure 1.1). The quantitative analysis was carried out using Stata 

SE 14 software. 

 

Figure 1.3 Study areas 

Qualitative study 

The qualitative analysis was a smaller component of the research but was important for 

cross-validating the social interaction models and explaining the findings within the 
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contexts of older adults and of policymakers. The qualitative study also allowed for 

practical implications of the findings to be identified. Two focus groups with 

policymakers and 25 interviews with older adults from the study LGAs were conducted.  

1.5. Socio Ecological Model 

This thesis reflects principles of the Socio Ecological Model of social systems, a theory-

based framework, first developed in 1978 by Bronfenbrenner, that describes the 

reciprocal relationship between people and their surrounding environment (66). This 

means that environment influences people, but people also influence their environment. 

It is used to understand different levels of social systems, and to understand the 

interactions between individual characteristics and surrounding environments within 

this system. The Socio Ecological Model is used in public health (67), social networks 

(68), and active transport (69) research. The model establishes that the micro systems 

(such as individuals, their relationships, communities, and neighbourhoods) are 

complemented by macro systems (social, cultural and political systems) (66). The Socio 

Ecological Model is illustrated in Figure 1.4. The left side of the figure shows the 

model, and the right side its relationship to this research (67).  

 

Figure 1.4 The Socio Ecological Model (left side as in 68:25) 

Figure 1.4 shows that the Socio Ecological Model is divided into hierarchical levels that 

are nested. The first level is Individual, representing personal characteristics, 

behaviours, attitudes and knowledge (70). The right side of the model shows that in this 
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research the Individual level is reflected by socio-demographic attributes. The second 

level of the Socio Ecological Model is Interpersonal, representing formal and informal 

social networks and social supports (ibid.). In this research, these are neighbourhood 

social interaction. The third level, Organisational, concerns the organisational culture 

and attitudes within a community (reflected in community organisations such as 

churches, socio-economic status and opportunities for development) (68). The fourth 

level is Community, capturing the availability of services, transport and resources, 

geography and boundaries (ibid.). The third and fourth levels represent built and social 

environments in this research. Finally, the fifth level, Policies, includes local, state, 

national and global laws, regulations and policies (ibid.). The implications of this 

research derive from the quantitative and qualitative findings in this study and 

discussion of the results.  

1.6. Structure of the thesis 

The thesis is divided into eight chapters, as shown in Figure 1.5.  
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Figure 1.5 Structure of the thesis 

Chapter 2 provides an overview of the literature, including previous studies on ageing-

in-place, neighbourhood built environments, third places, neighbourhood social 

environments, social interaction, and the socio-demographic attributes that influence 

older adults’ social interaction. This literature review informed the research approach 

used in the thesis. Chapter 3 describes the Wellbeing Survey that was used to collect the 

perceived measures of social interaction frequency and satisfaction, social and built 

environments, and participants´ socio-demographic attributes, and it presents 

descriptive statistics of the measures. The objective built environment measures created 

using GIS and descriptive statistics of these measures are presented in Chapter 4. 

Chapter 5 analyses the perceived and objective measures using mediation analysis, and 

develops social interaction frequency and satisfaction models. In doing so it responds to 

RQ1. Chapter 6 responds to RQ2 by cross-validating the modelling results and 

contextualising Chapter 5 findings using focus groups with policymakers and interviews 

with older adults. Chapter 7 discusses the findings in light of the existing evidence base. 

Chapter

1

• Introduction

Chapter

2

• Literature review

Chapter 

3

• Perceived measures from the Wellbeing Survey

Chapter 

4

• Objective measures from the GIS analysis

Chapter

5

• Methodology and results of modelling social interaction freaquency 
and social interaction satisfaction

Chapter

6

• Methodology and results of cross-validation

Chapter

7

• Discussion

Chapter

8

• Conclusion
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Finally, conclusions drawn in Chapter 8 highlight key findings and implications of the 

research and explore recommendations and directions for future research.  
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Chapter 2 Literature review 

The world´s population is ageing, and people are living longer than ever before (1, 2, 7-

9). This has sharpened the attention paid to ageing-in-place, a concept now widely 

discussed by scientific researchers and policymakers (10, 11, 13, 71). The notion of 

ageing-in-place highlights the importance of providing neighbourhood facilities that 

enable residents to age in their homes, while maintaining their wellbeing and QoL (1, 

14, 15). Empirical evidence confirms that neighbourhood social interaction is an 

important contributor to wellbeing and QoL (14, 15, 72). This chapter starts with an 

overview of ageing-in-place, followed by a description of features of the built 

environment and their impact on older adults´ social interaction. It will then review the 

importance of third places to social interaction for older adults. Next the social 

environment and its relationship with older adults´ social interaction is discussed. The 

chapter concludes by exploring how socio-demographic attributes are associated with 

social interaction.  

This chapter reviews research to date about these topics, providing the context for the 

empirical analysis that follows.  

2.1. Built environment, social environment, social interaction, and 

health and wellbeing 

Social interaction have been positively associated with happiness and life satisfaction in 

adults of all ages (73). By 1981, Riger and Lavrakas (74) recognised that 

neighbourhoods provide a sense of belonging and a sense of community important to 

mental wellbeing. Bonsang and van Soest (29) found that neighbourhood social 

interaction were particularly salient for older adults. A number of researchers have 

confirmed that social interaction contributes to different aspects of older adults’ lives. 

By way of example, neighbourhood social interaction have been positively associated 

with older adults’ overall health, wellbeing and QoL (14, 29, 72, 75-77), sense of 

security (78), reduced feeling of loneliness (14, 79, 80), and lower rates of depression 

(76), while having a protective effect for dementia (81). Foresman et al. (78) found that 

social networks helped to ease stressful circumstances in later life, increasing mental 

wellbeing. Moreover, Morita et al. (22) investigated survival rates in senior Japanese 
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citizens. They found that activities with family, friends and neighbours, along with 

feelings of attachment to their neighbourhoods were significant predictors of 5-year 

survival rates among older adults (ibid.). Similarly, Rasulo et al. (82) identified positive 

associations between social relationships and length of life.  

Access to social networks and meaningful social activities is necessary for healthy 

ageing (78), yet retirement, declining health and mobility, and critical events (such as 

death of partners and friends, children moving away) can make it harder for older adults 

to maintain their social capital and social contact (14, 72, 78). Lehning et al. (83) found 

that in addition to a declining body and physical capital, older adults were less likely to 

work and were less able to access various locations. Several studies suggest that older 

adults use their neighbourhoods intensively, compared with other populations (12, 17, 

84), as many spend most of their time in and around the home (17, 21) and often have 

reduced access to a car to leave their neighbourhood (17, 62). As already stated 

therefore, neighbourhood contacts and the frequency of meeting people (including 

random people) are important for sustaining social connectedness (14, 72, 78). This is 

supported by Lager et al. (14) who demonstrated that older adults’ social capital 

required not only verbal communication but also visual contact with other people in 

neighbourhoods.  

Studies in The Netherlands and Belgium found that the majority of important social 

interaction took place in older adults’ neighbourhoods, interactions with neighbours 

occurring more frequently than with family members and friends who tended to live 

outside of the neighbourhood (84). Indeed, Pinquart and Sorensen (33) found that the 

majority of older adults did not live with their children; hence, neighbourhood contacts 

were especially important for their emotional wellbeing. Scharf et al. (52) concluded 

that, compared with younger people, older adults found that neighbourhoods were more 

important to them. They associated ageing with intensified feelings of locality and space 

(ibid.) All of the above suggest that residential neighbourhoods and the possibilities 

they offer are important for older adults (85-87). 

It would seem that personal health, wellbeing, and social interaction are influenced by 

personal, household and community features that are shaped by neighbourhood 

environments (88). Review articles by Lui et al. (53) and Steels (54) investigating age-

friendly communities concluded that the social environment was as important for older 
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adults´ wellbeing as was the built environment. Lui et al. (53) also stressed that 

neighbourhoods´ social and built environments were interrelated, that they  

complemented each other. Relatively few studies, however, have concentrated on both 

the social and built environments simultaneously with social interaction. Bowling and 

Stafford (55) (n = 1,598) for instance investigated associations between neighbourhood 

elements (such as affluence of an area, problems in the area with traffic volume, noise, 

crime, air quality, litter, rubbish and graffiti, safety and neighbourliness) and social and 

physical functioning in Great Britain. They found little confirmation that older adults´ 

social contacts were associated with perceived social environments and perceived and 

objective built environments, but ‘neighbourliness’ was a predictor. Older adults who 

reported lower neighbourliness had 2.92 fewer social contacts than those who reported 

higher neighbourliness. Additionally, they investigated the quality of facilities (such as 

leisure/social facilities, rubbish collection, health facilities, facilities for older people, 

proximity to shops, pleasant places to go for a walk) in participants’ neighbourhoods, 

but found no relationship between the quality of facilities and social contacts. Pearson et 

al. (17) (n = 561) examined the relationship between the perceived social and built 

neighbourhood characteristics (for example, social cohesion and physical disorder) and 

key aspects of ageing well (such as self related health, social networks, family support 

and loneliness) in Australia. They concluded that more favourable perceptions of feeling 

part of an area, trust and friendliness of people, people´s willingness to help in times of 

trouble, and cleanliness of an area were associated with larger social networks of 

neighbours (17). Like Bowling and Stafford (55), Pearson et al. (17) found no 

connection between social networks and safety. Delmelle et al. (30) (n = 8,700) 

examined the connection between the perceived urban environment and satisfaction 

with social contacts, with attention to commuting ties in Vienna (Austria) in adults of all 

ages. They found that living in an apartment building was negatively associated with 

social interaction satisfaction. Contrary to the studies discussed above, Delmelle et al. 

(30) concluded that there was a positive relationship between safety and satisfaction 

with social interaction.  

Other factors such as high quality urban, transport and social infrastructure planning 

(89) (as well as environmental planning and planning for affordable housing) have key 

roles to play in promoting health (and dealing with global health challenges such as 

obesity), subjective wellbeing and liveability (88, 90). These outcomes are important in 
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light of  growing urban populations (90) and ageing populations, while also addressing 

sustainability goals (91) 

As already noted, there is a paucity of literature investigating social and built 

environment attributes alongside social interaction. To overcome this challenge, the 

literature in relation to social cohesion, social capital, social networks, social isolation 

and loneliness, healthy ageing, age-friendly communities, and sense of community were 

investigated in order to distinguish important built and social environment features. 

These terms were chosen because they often occurred in discussion of social interaction. 

Forsman et al. (78) investigated social capital, as defined by Putnam (92), in the context 

of mental health status of older adults, stressing that social interaction and participation 

were elements of social capital. Additionally, Cattell (93) regarded informal and formal 

social networks as being essential for social capital.  

Studies in the urban planning context have concentrated on social interaction in general 

(45, 94), social interaction frequency (22, 23, 25, 26, 55, 95, 96), number of social 

contacts (21, 25), or social network size (26), together with social and/or built 

environment measures. Only a few studies have investigated the relationship between 

social interaction satisfaction and the social and built environments (29-31). Pinquart 

and Sorensen (33) noted however that the quality of social interaction was more 

strongly correlated with reduced feelings of loneliness than was the quantity of social 

interaction in older adults. Wiles et al. (97), in their study of older adults´ wellbeing and 

attachment to a place, found that it was easier to maintain the quality of social contacts 

in later life than the quantity of them.  

2.2. Ageing-in-place 

The World Health Organization (WHO) started advocating and developing policy 

initiatives for age-friendly neighbourhoods during the 1990s and early 2000s, and were 

supported through the United Nations’ Year of Older People in 1999 (98). In 2006, the 

WHO launched the ‘Global – Age friendly Cities’ project (11), which identified eight 

target areas to make communities age-friendly. These included outdoor spaces and 

buildings, transport, housing, social participation, respect and social inclusion, civic 

participation and employment, communication and information, and community support 

and health services.  
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Researchers, policymakers, and health and social services’ organisations have 

encouraged development of more age-friendly social and built environments to promote 

the health and wellbeing of older adults and their ability to age in place (83). The WHO 

(11) investigated characteristics important for age friendly cities, concluding that the 

neighbourhood environment was one of the key elements supporting active ageing and 

maintaining wellbeing in older adults (11). Ageing-in-place tends to lower 

governments’ health care and welfare expenditure (14, 53, 87, 97, 99).  

 Ageing-in-place refers to settings where people are able to age in their homes and 

neighbourhoods in a way that means their lives are changed as little as possible over 

time (10, 11), and that they have the opportunity to stay in their homes as long as they 

feel comfortable and confident (13). In 2011, 94% of Australians aged 65 years and 

above continue to live in their private dwellings (100). The percentage decreases with 

age, with 12 % of older adults aged 75 to 84 years and 32 % aged 85 and over living in 

non-private dwellings (mainly in nursing homes or accommodation for aged people). 

Older adults benefit from ageing-in-place - they often prefer staying in their homes (12, 

13, 50), especially when they are homeowners or carry a mortgage (1). They prefer 

staying in situ because their independence, social connections and service networks are 

maintained, which in turn contribute to their overall health, wellbeing and QoL (1, 14, 

15, 87). Other benefits include building on the sense of attachment, familiarity and 

identity that come from their neighbourhood environments (83). A qualitative study by 

Wiles et al. (97) with older adults found that study participants had a strong attachment 

to their homes: they felt comfortable and positive about their home, even though some 

parts of their life were not as positive. Another qualitative study by Vrkljan et al. (101) 

reached similar conclusions: study participants did not sense their environment only as 

physical structures, rather their sense of belonging to their neighbourhoods came 

through being, and living in that space.  

Winters et al. (71) emphasised the importance of identifying factors that support healthy 

ageing-in-place, bearing in mind that older adults perceived the concept differently from 

policymakers (1). Older adults defined ageing-in-place as  

“(…) connections to people, places, services, contexts and groups and 

not just buildings, homes or houses.“ (1:256)  
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The ecological theory of ageing (102) argues that interactions between the built 

environment and people are important for healthy ageing. The built environment can 

provide opportunities to support older adults´ mobility, which in turn create prospects 

for contact with others and social interaction (1, 47, 103-105). 

Yen and Anderson (13) however questioned whether existing neighbourhood 

environments (including connection and design features of streets and sidewalks, and 

walkability of the built environment) could reasonably support ageing-in-place, 

especially when faced with the growing older adult population. Indeed, a review article 

by Lui et al. (53) concluded that ageing-in-place remains a complicated issue for 

governments because it requires comprehensive planning and provision of different 

support services. Previous research focused on the relationship between neighbourhood 

social interaction and the social environment (22, 27, 31), while others focused on 

social interaction and the built environment (21, 23, 25, 38, 64, 96, 106) separately. The 

present research has looked at a broad range of factors (perceived and objective, social 

and built environments and socio-demographic attributes) that could influence the 

satisfaction and frequency of social interaction in older adults; hence, it was not easy to 

place the findings of this research in the context of previous research with its relatively 

narrow focus. They advised that government agencies should engage with multiple 

stakeholders and empower older adults to support active ageing. In reviewing literature, 

Lehning et al. (83) noted that: 

“Age-friendly characteristics typically include proximally located 

goods, services, and amenities; availability of transportation options 

beyond the personal automobile; safe and accessible neighbourhoods 

and housing; access to sources of social support; and opportunities to 

engage in meaningful activities” (83:159) 

Scharlah and Lehning (107) found that social and built environments that promote 

social inclusion were important for developing age-friendly communities and 

opportunities for social interaction and meaningful activities.  

2.3. Built environment 

The built environment describes physical characteristics (such as shape, accessibility 

and density) of human-made environments (108). It describes the:  
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“arrangement, appearance and functionality (...), concept and usage”  

of the built environment or urban space (109:367) and its networks (110). The built 

environment is considered a static phenomenon at a given point of time that depends on 

area, topography, economic and demographic factors, and urban planning (111). Lui et 

al. (53) suggested that the built environment mediated older adults´ experiences and 

opportunities in neighbourhoods, and was thus related to their wellbeing, independence 

and QoL.  

In the early 1960s, Jane Jacobs (35) discussed the built environment’s effect on people’s 

social relations. Jacobs found that some built environment features were more important 

for attracting people to neighbourhoods and for creating the phenomenon she called 

´eyes on the street´,  there was greater natural surveillance, people felt safer when seeing 

others in the space, and were more likely to engage in street life, which increased social 

contact.  

The New Urbanism movement emerged in the 1980s in the USA as a reaction to 

unsustainable suburban growth and accompanying loss of community commonly seen 

through urban expansion and greenfield development (112-115). At first, New 

Urbanism was mainly associated with “greenfield” developments, but it gained in 

prominence quickly and was adopted in “brownfield” settings (116). Its proponents 

criticised urban sprawl because it weakens social ties not only between immediate 

neighbours but also amongst the wider community (106). The New Urbanism (captured 

under the concept ´smart growth´ (64), has garnered attention from urban planners and 

researchers (64, 112, 114, 115) with its aim being to use  

“spatial relations to create a close-knit social community” (117:461)  

The spatial design principles of New Urbanism are claimed to increase social interaction 

(38, 112, 115, 118) (Table 1). Cervero and Kockelman (119), for example, tested the 

´three D-s´ of New Urbanism, finding that coexisting higher ‘Densities’, mixed land 

uses (‘Diversity’), and pedestrian friendly ‘Designs’ were associated with decreased 

vehicle trips and increased active travel trips (such as walking and cycling). Such built 

environment features attract pedestrians to streets, encourage lingering, and therefore 

provide opportunities for social interaction. 
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Similarities exist between Jane Jacobs´ and New Urbanist theories (Table 2.1). New 

Urbanists share Jacobs´ views about mixed land uses and pedestrian traffic (106). 

Jacobs identified the importance of small residential blocks for promoting social 

interaction as these provide easier access to destinations. They relate to the New 

Urbanism street connectivity measures that assess the number of street intersections to 

nodes within a given area (120, 121). The New Urbanists´ list of built environment 

components that support social infrastructure is more extensive than Jacobs´ inventory, 

extending to walkability, traditional neighbourhood structure, quality architecture and 

urban design.  

Table 2.1 Features of built environment principles that support social interaction 

Important elements of built environment 

identified by Jacobs (35) 

Important elements of built environment identified 

by the New Urbanists (122) 

Land use mix (functions) Land use mix (functions and diversity of people) 

Small blocks (increased accessibility and 

opportunities for frequent turns) 

Street connectivity 

Mixed buildings (in ages and conditions) Mixed housing (age, price, type) 

Concentration (density of people) Density (of buildings, people and services) 

 Walkability 

 Traditional neighbourhood structure 

 Quality architecture and urban design 

Throughout the 1970s and 1980s, Lynch (123), an urban theorist, identified valid 

theories about good built environments that were largely absent in planning. He argued 

that since a city consisted of many different elements it was not possible to encompass it 

in one theory (ibid.). Banai and Rapino (124) reviewed the progress of urban theory 

since Lynch, reaching the same conclusions. Furthermore, the extent to which the built 

environment influences older adults´ social interaction or which built environment 

features contribute towards those interactions is unknown. Williams (47) stated, in 

relation to adults of all ages, that  

“(…) the complexity of the inter-relationships between social, 

personal, design variables and opportunities makes it difficult to rank 

the factors in terms of their impact on social interaction.” (47:225) 
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For these reasons, this research will draw on multiple, well-known, grounded built 

environment theories (such as New Urbanism) to guide the variable selection. It will 

include the modelling of social interaction. Some authors have concluded that other 

factors, such as people´s individual characteristics (64, 125), time spent living in the 

neighbourhood, or perception of personal safety (30, 43), social environment (53), or 

neighbourhood’s historic context (41) contribute towards a sense of community and 

social interaction. Since 1996, the New Urbanists´ movement has extended its initiatives 

beyond urban design, adding community development and sustainability goals (116, 

126).  

Others besides Jacobs and proponents of New Urbanism have concluded that the built 

environment and social interaction (27, 127), sense of community (64) and social 

isolation (128) are connected. By way of example, Leyden (36)  studied adults of all 

ages in Galway (Ireland, n = 279), finding that participants who lived in mixed-use 

neighbourhoods and perceived these as walkable had higher levels of social capital than 

those wo lived in car-dependent neighbourhoods. He measured the extent to which 

participants knew their neighbours, and participants´ levels of social engagement, both 

related to neighbourhood social interaction (ibid.). Bowling and Stafford (55), who 

studied older adults in England (n = 786), found that participants who lived in more 

affluent areas were more socially active (3.08 times) than those who lived in struggling 

areas.  

2.3.1. Perceived and objective measures 

Perceived and objective measures are commonly used to study neighbourhood 

environments. Perceived measures reflect participants’ perceptions or subjective 

evaluations of the environments (129). These measures are mostly obtained through 

surveys or interviews. The second category, objective measures, aims to objectively 

quantify the environments. Objective data are collected through systematic 

observations, audits and GIS analyses (ibid.) A review article by Orstad, McDonough 

(130) investigated associations between perceived and objective measures with physical 

activity. They reported that people’s perceptions develop through an ongoing 

evaluative, interactive process that is social, cognitive, and/or affective“ (130:905). This 

means that perceptions of an environment may be influenced by personal 

characteristics, individual needs and past experiences. These may differ significantly 
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among individuals who live in the same environments (131). Objective measures, 

however, aim to offer a less biased reflection of an environment (130).  

Perceived and objective measures may seem to evaluate a conceptually similar feature, 

but researchers have often found only a low level of agreement between those two 

(130). By way of example, French, Wood (132) studied associations between 

neighbourhood environment and community spirit. They used a perceived and an 

objective measure to capture street connectivity (among other measures). The perceived 

measure was a significant community spirit predictor, whereas the objective measure 

was not. The objective measure counted three-way intersections in the study 

participants’ neighbourhoods and the perceived measure investigated shorter distances 

between intersections and alternative routes. They concluded that the perceived measure 

may have included informal footpaths that were not considered by the objective 

measure and therefore it was a stronger predictor of community spirit. (ibid.) Orstad, 

McDonough (130) found similarly that perceived and objective measures that were 

conceptually similar capture different aspects of the environments and should not be 

studied interchangeably. 

Marans (131) suggested that individuals’ subjective evaluations of an environment are 

actually associated with the environment. He argued that a person’s subjective 

evaluation of air quality and health is likely to be associated with objective air quality in 

an area (ibid.). Similarly, French, Wood (132) discussed that the objective built 

environment may influence individuals’ perceptions of it. Perceptions of the 

environment, therefore, may mediate the relationship between the objective 

environment and community spirit (132) and physical activity (19).  

Previous research suggests that perceived and objective built environment measures 

complement each other and are both considered in this research. 

2.3.2. Density 

Research findings confirm that residential (23, 24, 47) and population (25) density 

influence neighbourhood social interaction (23, 24, 30, 45), sense of community (25, 

43, 132), social isolation (128), and social sustainability (42, 133) in adults of all ages. 

There are ongoing debates about whether higher (24, 30, 45) or lower (23, 25, 42, 132) 

densities maximise social interaction through different pathways. Some argue that 
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higher densities attract more people and promote walking through proximity to public 

transport, services, facilities and employment opportunities (45, 134), with people being 

exposed to frequent incidental contacts (45) that help to generate more social interaction 

(30, 92).  Yang and Diez-Roux (49) confirmed this in a sample of the USA population 

(adults of all ages, n = 98), demonstrating that those who lived in higher density urban 

areas made approximately 10% more walking trips per day than participants living in 

lower density towns or countryside areas. It should be noted however that this research 

was carried out with a relatively small sample size. A study by Delmelle et al. (30) 

found that higher densities (0.04 ppl/m2) were associated with social satisfaction in 

Vienna (Austria, n = 8,700) in adults of all ages. A 1-unit increase in density was linked 

with a 0.08 unit increase in social satisfaction in their model (ibid.). Similarly, van den 

Berg et al.’s (45) study in Eindhoven (The Netherlands, n = 747) found that perceived 

higher densities increased participants’ social interactions in adults of all ages.  

Others argue that higher densities increase risk of road trauma, overcrowding, crime 

(42), stress (134) and levels of noise (105). Indeed, Freeman (106) noted that 

environmental behaviourists have linked higher densities with overcrowding, which in 

turn is associated with fewer social ties because people feel they have less control over 

their interactions with others. Others have found that areas with high levels of crime (or 

fear of crime) were associated with people staying in their homes, and therefore having 

lower levels of neighbourhood social interaction (105). Living in noisy areas has also 

been shown to reduce the quality of social interaction (ibid.).  

Dempsey et al. (42) found that spontaneous meet-ups declined in higher density areas 

compared with lower density areas (84 to 271 dwellings/ha versus 28 to 80 

dwellings/ha, respectively). Burton et al.’s (12) study in the UK (n = 200) concluded 

that older people in high and moderate density areas did not feel safe. Their study did 

not define density metrics. Freeman (106) studied the connection between population 

density and social ties in adults in Atlanta, Boston and Los Angeles (USA, n = 6,405). 

He concluded that there was no substantial relationship between the two features. 

Williams (47) found that residents of higher density communities (residential density = 

80 units/acre) in California (USA, n = 98) reported fewer community social interaction, 

that people were more anonymous, and that they tended to interact only with people 

known to them (such as those at work, in social clubs or with friends). She concluded 
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that smaller communities (residential density =19.2 units/acre) might cause people to 

feel they lack privacy, and that can reduce community social interaction. She did not 

find that density was associated with social interaction. The sample size in this research 

was small.  

This section has illustrated that there is little consensus on the association between 

density and social interaction (or related concepts). Table 2.2 summarises this section 

and the findings from previous research. It is shown in the table that the majority of the 

research has investigated the relationship between population and dwelling densities 

and social interaction. Table 2.2 is divided into three sections. The first section lists 

studies that found that high and medium densities increased social interaction. The 

second section shows studies that found lower densities increased social interaction. 

The third section shows studies that found no relationship between density and social 

interaction. While it is evident from the table that sample sizes vary between the studies, 

from 98 to 14,823 people, sample size variability exists in all sections. Two studies are 

from Australia, but they represent different urban areas. Easthope and McNamara (24) 

investigated a medium-high density brownfield development in Sydney, whereas 

French et al. (132) studied metropolitan Perth. Other studies were carried out in the 

USA or Europe. It should be noted that the majority of these studies investigated adults 

of all ages.  
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 Table 2.2 The relationship between different density measures and social interaction in previous research 

Reference Context n Study 

objective 

Relationship with density Density Transformation  Age 

group 

SECTION 1: HIGHER DENSITIES INCREASE SOCIAL INTERACTION AND RELATED CONCEPTS  

Delmelle et al. 

(30) 

Vienna, Austria 8,700 Social 

satisfaction 

Higher densities were associated with 

social satisfaction 

High: >0.04 ppl/m2 

Medium: 0.01–0.04 ppl/m2 

Low: <0.01 ppl/m2 

High:>400 ppl/ha 

Medium: 100-400 

ppl/ha 

Low: <100 ppl/ha 

All 

ages 

Van den Berg 

et al. (45) 

Eindhoven, 

Netherlands 

747 Social 

interaction 

Higher densities increased social 

interaction 

Perceptions of density 

 

N/A All 

ages 

Easthope and 

McNamara 

(24) 

Sydney, Australia 103 Social 

interaction 

Medium and higher densities increase 

social interaction 

Medium and high density: 

20 103 residents + 27 949 

people working in 278 ha 

72.3 ppl/ha and 100.5 

ppl/ha, respectively 

All 

ages 

SECTION 2: LOWER DENSITIES INCREASE SOCIAL INTERACTION AND RELATED CONCEPTS  

Sharmeen et al. 

(23) 

Netherlands 703 Social 

interaction 

Social interaction frequency was 

highest in rural areas, followed by 

urban areas and lowest in suburban 

areas 

Urban area: >1500 

addresses/km2 

Suburban area: 500 - 1500 

addresses/km2 

Rural area: <500 

addresses/km2 

Urban area: >15 

addresses/ha 

Suburban area: 5 - 15 

addresses/ha 

Rural area: <5 

addresses/ha 

All 

ages 

Dempsey et al. 

(42) 

Edinburgh, 

Glasgow, Leicester, 

Oxford and 

Sheffield (UK) 

2000 Social 

sustainability 

Social interaction were stronger in 

lower density neighbourhoods, and 

lower in city centres 

City centre: 84-271 dwell/ha 

Intermediate: 59-80 

dwell/ha; 

Outer areas: 25-63 dwell/ha 

N/A All 

ages 

French et al. 

(132) 

Perth, Australia 1655 Sense of 

community 

Residential density was negatively 

associated with sense of community 

Mean residential density: 

6.36 (SD 3.02) dwell/acre 

Mean residential 

density: 15.7 dwell/ha 

All 

ages 

Brueckner and 

Largey (25) 

USA 14823 Social 

interaction 

Decline in density raised likelihood 

of talking to neighbours  

Density declined from 

11591 to 779 ppl/ mile2 

Density declined from 

44.7 to 30.1 ppl/ ha 

All 

ages 

Burton et al. 

(12) 

Oxfordshire, 

Gloucestershire and 

Greater Manchester, 

200 Older adults´ 

wellbeing 

Older people in high and moderate 

density areas did not feel safe  

Not defined N/A Older 

adults 
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Reference Context n Study 

objective 

Relationship with density Density Transformation  Age 

group 

United Kingdom 

SECTION 3: DENSITY WAS NOT ASSOCIATED WITH SOCIAL INTERACTION AND RELATED CONCEPTS  

Williams (47) California (USA) 98 Social 

interaction 

Density was not associated with 

social interaction in co-housing.  

High density: 80 units/ha 

Low density: 19.2 units/ha 

N/A All 

ages 

Freeman (106) Atlanta, Boston, Los 

Angeles (USA) 

6405 Social ties Density was not associated with 

social ties 

Mean density = 6004 ppl/ 

km2 

Mean density = 60.0 

ppl/ ha 

All 

ages 
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2.3.3. Neighbourhood accessibility, connectivity and destinations 

Buffel et al. (84) and Mohammad and Abbas (9) argued that older adults might face 

higher mobility and accessibility constraints compared to younger adults. Indeed, a 

qualitative study by Wiles et al. (97) considering older adults´ wellbeing and attachment 

to place in New Zealand  (n = 83) found that older adults’ access to social spaces 

declined due to health and disability reasons. The same research concluded that limited 

transport options and accessibility constraints resulted in restricted access to social 

spaces (ibid.), and that accessible and local neighbourhood destinations create 

opportunities for older adults to more easily socialise with others outside of their homes 

(1, 135). Quantitative studies by Bowling and Stafford (55) and Richard et al. (136) in 

different contexts (Great Britain, n =786 and Canada, n = 282, respectively) concluded 

that increased access to local social resources, services and facilities increased older 

adults´ social participation. Richard et al. (136), for example, found that when older 

adults´ perceived accessibility to key resources (such as access to food, businesses and 

services, and leisure activities) were raised by 1 unit, their social participation was 

raised by 0.15 units. Several studies confirm that neighbourhood accessibility is an 

important built environment feature that influences sense of community for adults of all 

ages (43, 64), for their healthy ageing (137), and for older adults’ sense of loneliness 

(15). A recent study by Davern et al. (89) stated that accessibility is the key feature of 

community planning.  

Chudyk et al. (103) and Marquet and Miralles-Guasch (104) emphasised the importance 

of street connectivity for older adults in their literature review. Other studies found that 

proximity to destinations (or distance) was especially important for older adults, 

because they walked shorter distances than younger people (10, 48, 104, 135). 

Andersson (137) carried out a qualitative study in Sweden (n = 27) to distinguish 

elements necessary for ageing-in-place. One of his findings suggested that older adults 

should be located within the existing urban environment in close proximity to 

destinations, especially greenery (ibid.). A quantitative study by Lund (64) investigated 

adults of all ages in Oregon (USA, n = 106), finding that accessibility to destinations 

such as shops and parks increased the number of strolling trips and residents´ sense of 

community; this, in turn, increased opportunities for social interaction. Wood et al.’s 

(44) study in Perth (Australia, n = 609) with an all-age adult sample confirmed these 
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findings; finding that distance to the closest shop was positively associated with social 

capital (a measure that included neighbourhood social interaction). With each additional 

100m distance between homes and shops, social capital decreased by 0.6%. Qualitative 

studies with older adults from diverse countries (1, 135, 138) also found that accessible 

neighbourhood destinations created opportunities for older adults to more easily 

socialise with others outside their home, but there is no consensus on the definition of  a 

´comfortable walking distance´ for older adults to travel between home and 

neighbourhood destinations, with different studies showing divergent results, their 

recommendations ranging from 200m to 800m (48, 49).  

Neutens et al. (39) investigated adults’ social interaction potential in Flanders 

(Belgium), finding that social interaction frequency declined when distances from 

homes to city centres increased. The city centres in their study were associated with 

employment and therefore may not be as relevant to older adults. Several other studies 

with older adults in different contexts have reached similar conclusions. By way of 

example, Sugihara and Evans (139) demonstrated that older adults living in retirement 

communities in the USA (n = 67) reported more social interaction when they lived 

closer to activity centres. The sample size in their study was relatively small, with 

participants highly educated and wealthy (139), therefore their results may be context 

dependent. A qualitative study by Nathan et al. (140) studied older adults’ active 

lifestyles in Perth’s (Australia, n = 51) retirement villages. They concluded that living in 

close proximity to neighbours increased older adults’ physical activity through 

increased possibilities for social interaction. Similarly, a qualitative study by Chaudhury 

et al. (141) studied physical activity of older adults in Canada and the USA (n = 66), 

finding that most physical activity (76.5%) occurred within the immediate 

neighbourhood of older adults, that is, within one to three blocks of their homes. They 

concluded that places closest to where people lived offered the highest social interaction 

potential (ibid.).  

The presence and number of destinations have also been reported as important factors 

for social interaction among adults of all ages (23, 94, 118). Chudyk et al. (103) studied 

older adults’ travel behaviour in Vancouver (Canada, n = 150), finding that older adults 

who lived in an area with more destinations close to their homes chose walking instead 

of driving (walking for transportation increased 20%) to reach those destinations (ibid.). 
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Pearson et al. (17) argued that poor accessibility to destinations (caused by 

discontinuous footpaths, poor public transport, problems with lighting or high traffic 

volumes, for instance) might act as a barrier to older adults’ community engagement 

(ibid.). A study by Beard et al. (142) in New York (USA, n = 937,857) supported this 

contention. It concluded that street characteristics (such as increased access to transport, 

intersection density and land use mix) created healthier urban environments for older 

adults and promoted their engagement with community. A review article by Steels (54) 

also noted that affordable and accessible public transport enabled older adults to 

participate in community life. Nathan et al. (140) concluded that the presence of 

services (such as transport and support services) contributed towards older adults’ active 

lifestyles in Australian retirement villages. Berke et al. (143) studied physical activity of 

obese older Americans (n = 936), finding that close proximity to destinations such as 

shops or to clusters of destinations (grocery stores, restaurants and retail shops, for 

example) increased their neighbourhood walking. This study considers destinations to 

be ‘third places’, a concept described in section 2.4. 

2.3.4. Land use mix 

Empirical research stresses the importance of land-use mix for neighbourhood social 

interaction (38, 39), sense of community (43), activity engagement (113), and for the 

social determinants of health (88) in adults of all ages. Leyden (36) investigated whether 

pedestrian-oriented and mixed-use neighbourhoods encouraged social capital in adults 

of all ages in Galway (Ireland, n = 279). He concluded that residents who lived in 

mixed-use neighbourhoods, pedestrian-oriented and mixed-use, were more likely to 

know their neighbours. Easthope and McNamara (24) studied social interaction in 

Sydney (Australia, n = 109) in a general population, stratifying by age. They confirmed 

that mixed-use developments that contained destinations such as parks, cafes, bars, 

restaurants and shops were important in enabling older adults’ social interaction (ibid.). 

Their study was a pilot study, and thus had a relatively small sample size. Li et al. (37) 

(n = 798) found that older adults in Portland (USA, n = 798) who lived in highly mixed-

use neighbourhoods were 5.76 times more likely to engage in transport-related walking 

in their neighbourhoods than older adults who lived in low mixed-use areas.  
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2.3.5. Walkability 

Some researchers have found that walkability also influenced activity engagement (113) 

and social isolation (128), both concepts related to social interaction. Walkability refers 

to the opportunities for walking (or other active forms of transportation such as cycling) 

in the built environment; it is a feature of neighbourhoods that is associated with 

infrastructure provision (for instance, the presence and state of pedestrian facilities, 

access and connectivity to destinations, land-use mix, transportation alternatives, and 

street lightning), but also with distance, weather, topography, safety, and traffic volume 

(144). Leyden (36) found that perceived walkability increased social contact with 

neighbours in adults of all ages in Galway (Ireland, n = 279). He concluded that raising 

the walkability score of an area by one unit increases the odds that a person knows their 

neighbours by 1.28 units. Van Cauwenberg et al. (7) reached similar conclusions when 

studying older adults’ walking for transport in Flanders (Belgium, n = 50,986). They 

found that participants who interacted socially with their neighbours weekly or more 

often were 98% more likely to walk than those who did not have a contact at all with 

their neighbours and 70% more likely to walk than those who had less frequent contacts 

with their neighbours than once a week. A qualitative study by Ottoni et al. (87) of older 

adults in Vancouver (Canada, n = 50) associated higher walkability with greater 

mobility of older adults, that, in turn, created opportunities for social interaction.  

Living in a walkable environment encourages people to go out and meet other people 

(87, 104). Walkability and its benefits for different aspects of human life is a well-

researched area (104), while research findings confirm that the neighbourhood built 

environment influences peoples´ walking behaviour (120) and hence their opportunities 

for social interaction. Some researchers have found that neighbourhood walkability did 

not increase sense of community, in Atlanta (USA) for example, (43) or increase 

sociability in Australia (96) among adults of all ages. Similarly, Hanibuchi et al. (41) 

studied older adults in Japan and did not find that neighbourhood walkability increased 

sociability. 

2.3.6. Other built environment features 

Literature suggests that other street-level features, such as benches and resting places 

(71, 98, 99), public toilets (98), lighting (1, 17), vegetation (105), good visibility (47), 
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sunlight and shade (99), cleanliness of an area (17), level of litter and graffiti (145), 

continuous footpaths (17, 51, 140), and handrail supports (51) influence older adults´ 

decisions to interact within the neighbourhood. The greater the neighbourhood amenity, 

the more likely it is that people will come to these environments. A report by Pearson et 

al. (17) concluded that aesthetically unpleasing environments might discourage older 

adults from using their neighbourhood, in turn reducing the amount of incidental and 

informal social contact to which they may be exposed.  

2.4. Third places 

Destinations to be examined in this research are the ‘third places’ located within 

neighbourhoods. Oldenburg (56) divided places in neighbourhoods into first places 

(home), second places (work), and third places. He defined third places as being:  

“informal public gathering places” (146:6)  

that were welcoming and comfortable (99). The inhabitants of third places do not see 

the activities carried out in these spaces as ´special´; rather, they are more incidental, 

well integrated with their everyday lives, and offering possibilities for social contact 

(147). For the purposes of this research, third places are defined as community, public 

and semi-public places. Third places provide opportunities for ´pure sociability´, 

defined by Simmel in 1949 (148) as situations where social interaction occurs between 

people who do not know each other. It occurs because it is amusing and offers pleasure 

(148). Oldenburg did not discuss the built environment aspects of third places, but did 

emphasise the importance of providing easy access to third places through proximity to 

first and second places (99).  

Third places can help fulfil peoples’ social needs when they are not met at home or at 

work. This is because people in these places can be  

“as anonymous, impersonal, or social as they choose to be”(57:205).  

Oldenburg (56) stressed that people can visit third places regularly and can 

communicate with friends, family, neighbours, co-workers or strangers while there. 

Oldenburg´s work has been criticised due to its lack of empirical evidence (27). In 

response, researchers have recently tested his division of places. Van den Berg et al. 
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(45) noted that 45% of social interaction happened within third places in adults of all 

ages, while 40% took place in homes and 15% at work. Gardner (28) has pointed out 

that the value of third places for supporting healthy ageing has received less attention.  

Until now, little has been known about social interaction in third places (27), with most 

quantitative research thus far concentrating on examining social interaction in only one 

type of environment, in parks (46, 59), public places (60) fast food restaurants (57), 

libraries (62) and small businesses suitable for social gatherings (99), for example. The 

exception is Lee’s work (58) which studied older adults´ social connectedness in Texas 

(USA, n = 305) and investigated types of third places they regularly used. She 

concluded that densely-located, easily-reachable, small-scale commercial-use places 

(and especially food and retail outlets in residential facilities) increase social 

connectedness. There have been a few quantitative studies that investigated several 

types of third places. A quantitative study by Koh et al. (10) investigated neighbourhood 

features that contributed towards elderly mobility in Singapore (n = 168), considering 

the presence of shops, eateries, greenery and recreational facilities. Their study 

concluded that the presence of a combination of third places was associated with 

walking duration among the elderly. Wood et al. (44) explored the relationship between 

neighbourhood walkability and social capital in all age groups in Perth (Australia, n = 

335). Social capital was a factor score that contained social networks. They investigated 

destinations such as schools, bus stops, shops, parks and post boxes, finding a negative 

relationship between the number of destinations and social capital within an 800m 

buffer zone from participants’ homes. Only shops had a positive effect on social capital: 

with every 100m increase in the distance from home to shops, social capital decreased 

by 0.6%.  

Additionally, some qualitative researchers have investigated various types of places of 

social interaction. Hickman (27) for example studied shops, libraries, pubs, parks, 

religious places and social places (such as the cinema) in England ´s (n = 180) deprived 

neighbourhoods. He found that all these third places are important for social interaction. 

Another qualitative study by Gardner (28) found that public parks, shops, cafes, local 

services, community places and places between spaces (such as sidewalks, footpaths 

and driveways) were important for older adults’ social interaction. Lowen et al. (1) 

developed an indicator of different services (similar to third places) for age-friendly 
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cities in Victoria (Australia, n = 29). They argued that the importance of a service (third 

place) was not always a reflection of its use. In their study, Lowen et al. (1) found that 

the most frequently used services were shops, social clubs and places for worship, but 

the most important services were shops, doctors, and chemists. While this study was 

designed to reflect the third place components required for an age-friendly city, it is 

difficult to determine from the literature which types of third places were the most 

important neighbourhood destinations for older adults´ social interaction.  

For the purposes of this this thesis, third places are defined as:  

• Selected shops (shopping malls, grocery stores, specialty shops); 

• Selected services (post offices, banks, doctors, chemists, hospitals); 

• Cafes, bars, restaurants; 

• Public transport hubs and stops; 

• Natural environments (parks, community gardens, nature reserves, beaches); 

• Streets and public squares (and cycle paths); 

• Footpaths; 

• Selected community places (libraries, churches, community centres, sport clubs, 

social clubs, universities for the third age). 

Each is discussed in more detail below. 

2.4.1. Shops 

Shops appear to offer important third places for social interaction across the socio-

demographic spectrum (24, 27, 45, 71, 94), and they offer a sense of community (60, 

64) and a destination for older adults (103). Research suggests that, apart from the main 

activity of shopping, people go to shops to ´look around´, including watching other 

people, walking around, and whiling away time (99). Shops may be especially 

important to older adults for social contact (10, 14, 28, 57, 149) or getting daily exercise 

(1). Chudyk (103) found that 75% of older adults who participated in their study visited 

shops at least once each week. Indeed, Winters et al. (71) concluded that grocery stores 

were the key destinations for older adults, encompassing 14% of all trips. Similarly, Lee 

(58) found that shops were the third places that older Americans used most frequently, 3 

times per week on average. Lowen et al. (1) explained older Australians´ trips to 

shopping centres:  

“shopping areas provide a safe, familiar environment with good 

public toilets, transport and amenities.” (1:258)  
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Shopping centres may in this way offer comfortable environments for older adults and 

therefore a reason to leave the house. 

2.4.2. Services 

The importance of local services (such as the post office or family doctor) for social 

interaction in adults of all ages was identified by van den Berg et al. (45) in Eindhoven 

(Netherlands, n = 747). They reported that 10% of social interactions occurred in shops 

and services, and 51.1% of those interactions were spontaneous (ibid.). Lowen et al. (1) 

studied age-friendly cities, concluding that doctors and chemists followed shops as the 

most important services for older adults. The same study stressed the importance of 

hospitals for older adults (ibid.), although it would be unlikely that these would be 

accessible at the neighbourhood level for most people. Chudyk et al. (103), who 

investigated older adults´ travel behaviour in Vancouver (Canada, n = 150), suggested 

that banks were also important destinations for older adults. Banks were the fourth most 

important destinations (after grocery stores, malls, restaurants and other peoples´ 

homes). Approximately 40% of their study participants visited banks at least once per 

week (ibid.) 

2.4.3. Cafes, bars and restaurants 

Chudyk et al. (103) found that cafes and restaurants were the most commonly-visited 

places for socialising among low-income older adults in Vancouver (Canada, n = 150). 

Approximately 50% of their study participants visited those at least once per week 

(ibid.). This is interesting considering that visiting cafes and restaurants costs money, 

but the authors did not discuss this issue further. Eating and drinking out is found to be 

related to relaxation and is therefore often combined with socialising with others (99). 

The importance of cafes, bars and restaurants to social interaction has been identified 

for adults of all ages (24), and for older adults (28). A qualitative study by Hickman 

(27) investigated deprived neighbourhoods in England, identifying dissatisfaction with 

their limited socialisation options due to recent closures of cafes and small shops. Lee 

(58) studied older Americans´ social connectedness in third places (n = 320), finding 

that cafes, fast food restaurants, and bakeries were the second most frequently used type 

of third place (the first being churches). On average, her study participants visited these 

places 1.9 times per week.  
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2.4.4. Public transport hubs and stops 

A qualitative study by Gardner (28) stressed the relevance of public transport stops as 

important third places for older adults. This is supported by findings from Lowen et al. 

(1) who concluded that public transport stops provided access to other services and 

opportunities for older adults´ social interaction that may lie outside their local 

neighbourhoods. Similarly, a review article by Steels (54) stressed that reliable, 

affordable and accessible public transport encouraged older adults to participate in 

community life, and that provision of bus shelters and bus stops close to their homes 

resulted in reduced feelings of loneliness in older adults.  

2.4.5. Natural environments 

Parks, green spaces and natural environments (including beaches) are also important 

destinations for older adults (103). These types of third places have been found to 

support social interaction (24, 45) and a sense of community (64), and to overcome 

social isolation (128) in adults of all ages. Gardener (28) and Kemperman and 

Timmermans (72) also found that natural environments support older adults´ social 

interaction. Kemperman and Timmermans (ibid.) found in The Netherlands (n = 1,501) 

that 45% of older adults who perceived their neighbourhood as ´green´ had high or very 

high levels of social contact compared to 35% of participants who did not perceive their 

neighbourhood as ´green´. The same study found that older adults who did not perceive 

their neighbourhood as ´green´ (22%) had higher levels of social interaction with their 

neighbours than those who perceived their neighbourhoods as ´green´ (17%) (ibid.). 

Natural environments are attractive because they provide shade, privacy and a sound 

buffer, as well as opportunity to engage both with other people (95, 102, 150) and with 

nature. Easthope and McNamara’s study (24) in Sydney (Australia) involving adults of 

all ages concluded that parks and public open spaces were important places for social 

interaction in all-age populations, because people used these places frequently. Koh et 

al. (10) and Kemperman and Timmermans (72) found that older people used natural 

environments for daily exercise and for seeking social contact. Kemperman and 

Timmermans (ibid.) found that having a park close by increased older adults’ physical 

activity (by 10%) compared to those who did not have parks nearby. Maas et al. (95) 

studied adults of all ages in The Netherlands (n = 10, 089), concluding that fewer green 
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spaces near participants´ homes resulted in greater feelings of loneliness. Their study 

did not establish whether green spaces were related to more social contact (ibid.). Wood 

et al. (44) did not find any association between distance to a park and social capital.  

2.4.6. Streets and public squares 

Public open spaces are important third places that support adults´ social interaction (24, 

45) and sense of community (60), public squares, for example, offering possibilities for 

participating in community-organised events (149). Empirical research found that 

people enjoyed walking and ´window-shopping´ in streets with personalised small 

businesses. In fact these activities encouraged unplanned social interaction with 

strangers. (99) Public open spaces such as streets offer potential for sensing other 

peoples’ presence (even without greeting or talking) that is found to be especially 

important for older adults (14).  

2.4.7. Footpaths 

Footpaths have been found to increase social interaction (27, 28, 47). Williams (47) 

found that shared walking paths increased the possibilities for social interaction for 

adults of all ages. A shared pathway from house to parking lot, for example, increased 

chances of social interaction. Further, Gardner (28) found that alleys, laneways and 

driveways were important third places for older adults, as they frequented them 

intentionally to meet and communicate with their neighbours. Footpaths are also 

directly related to walkability, as was discussed in section 2.3.4. 

2.4.8. Community places 

Lee (58) studied older Americans´ social connectedness in third places. She found that 

churches, as community places, were the most frequently used third places. Indeed, 

35.8% of study participants visited churches, 1.9 times per week on average. The same 

study found that participants used amusement, recreational and sporting services 2.7 

times per week, and visited community or seniors’ centres 1.5 times per week on 

average (ibid.).  

Community centres and cultural clubs offered social interaction possibilities for older 

adults (10, 28) and may be especially important for older adults from non-English 
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speaking backgrounds (1). Chudyk et al. (103) found that older adults often used 

community recreational places for exercise purposes. Interestingly, Nathan et al. (140) 

studied retirement villages, finding that the presence of recreational facilities was seen 

by some participants as a way to increase physical activity, while others claimed they 

would not use such facilities even if they were located inside the retirement village. This 

suggests that the use of recreational facilities in later life might depend more on 

personal characteristics and preferences than their locations.  

A qualitative study by Lowen et al. (1) concluded that community places, such as 

libraries and universities for the third age, offered learning possibilities, information 

about local activities, and opportunities for social interaction for older adults. This is 

supported by an overview article by Buffel et al. (98) which found that community 

places such as libraries, museums and communal spaces increased the QoL of older 

adults.  

2.4.9. Third places in previous studies 

As discussed, different third places have been found to be important for older adults. 

The studies that considered more than one type of third place are summarised in Table 

2.3. The table shows that the majority of the quantitative studies were carried out with 

adults across all ages. Only one quantitative study considered older adults´ social 

connectedness in third places (58). Several studies focused on older adults´ mobility and 

travel behaviour. Two qualitative studies that investigated older adults´ social 

interaction or similar concepts (such as ageing-in-place) in relation to third places were 

identified.  
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Table 2.3 Third places in previous research 

Reference Context N Age 

group 

Study objective Third places (or similar 

concepts) investigated 

Findings 

QUANTITATIVE STUDIES 

Lee (58) Texas (USA) 320 65+ Social 

connectedness 

Open ended questions 

about third places 

The most frequently used third places were churches; 

followed by food services; amusement, sport and 

recreational services; family and friends´ homes; retail 

sales or services; educational services; and social clubs.  

Koh et al. 

(10) 

Singapore 168 65+ Mobility Shops; 

Eateries; 

Recreational facilities; 

Greenery. 

Presence of shops, eateries and recreational facilities 

were associated with walking duration of elderly. 

Presence of greenery did not contribute towards their 

walking. 

Winters et al. 

(71) 
Vancouver (Canada) 184 60+ Destinations and 

travel modes 

Travel diaries about 

destinations 

Older adults´ key destinations were: grocery stores, 

restaurants, malls/markets (and other people’s  

homes). 

 

Chudyk et al. 

(103) 

Vancouver (Canada) 150 65+ Travel behaviour Travel diaries about 

destinations 

Most relevant destinations were: grocery stores, malls 

and cafes/restaurants. 

Van den Berg 

et al. (45) 

Eindhoven 

(Netherlands) 

747 15+ Social interaction (Work); 

School/child care; 

Shop/services/medical; 

Bar/restaurant/cultural; 

On the road/public space 

outdoors; 

Sports; 

Other. 

People who liked to socialise in public space outdoors 

lived in urban areas and had highest number of social 

contacts.  

Availability of supermarkets, community centres and 

doctors within 1-2 km promoted social contacts. 

Cafes, restaurants and sports facilities were more 

important for rural inhabitants. In general, these were 

further away (> 2 km), but participants were more 

satisfied with these. 

Easthope and 

McNamara 

(24) 

Sydney (Australia) – 

preliminary study of 

brownfield 

development 

103 18+ Social interaction 

and social 

cohesion 

Shops; 

Parks and open public 

spaces; 

Cafes, restaurants, pubs; 

Events; 

Community or cultural 

space; 

The most common places for social interaction were: 

shops, parks and open public spaces, 

cafes/restaurants/bars/pubs (and their own homes and 

other people’s homes). 
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Reference Context N Age 

group 

Study objective Third places (or similar 

concepts) investigated 

Findings 

Online; 

Clubs, groups, 

associations; 

Building executive 

committee; 

Volunteering; 

Schools/educational 

institutions; 

Local church or religious 

centre 

(Work); 

(Home). 

Francis et al. 

(60) 

Perth (Australia) 911 18+ Sense of 

community 

Public open spaces; 

Community centres; 

Schools; 

Shops. 

Shops and Public open spaces were significantly 

associated with sense of community. 

 

QUALITATIVE STUDIES 

Gardner (28) Toronto (Canada) 6 75+ Social interaction Open ended questions Public parks, shops, cafes; local services; community 

places; places between spaces (such as sidewalks, 

footpaths and driveways) were important for older 

adults’ social interaction 

Lager et al. 

(14) 

Groningen 

(Netherlands) 

17 75+ Social capital and 

social contacts 

Open ended questions Streets, square, view from windows, senior activities, 

coffee mornings had different meanings for 

respondents’ social contacts. 

 

Mitra et al. 

(102) 

City of 

Mississauga 

(Canada) 

14 65+ Walking Open ended questions Close proximity to parks and shops encouraged 

walking. 

Lowen et al. 

(1) 

Melbourne 

(Australia) 

20 interviews 

+ 9 focus 

groups 

65+ Age friendly 

cities 

Shops; 

Doctors; 

Libraries; 

Community centres; 

Chemists; 

Restaurants; 

Shops, social clubs and places for worship were the 

most frequently used services, but most important 

services were listed as shops, doctors, and chemists. 
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Reference Context N Age 

group 

Study objective Third places (or similar 

concepts) investigated 

Findings 

Banks; 

Parks; 

Education centres; 

Hospitals; 

Post offices; 

Places of worship; 

Newsagents; 

Hairdressers; 

Cinemas; 

Pubs; 

Gambling venues. 

Hickman (27) UK  18+ Social interaction Open ended questions Shops, libraries, pubs, parks, religious places and social 

places (e.g. cinema) were important for social 

interaction. 
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2.5. Social environment 

Some researchers argue that a combination of the social environment and the built 

environment is important in developing age-friendly communities (54, 107) that 

influence older adults´ social interaction and the size of their social networks (17). 

Social environments include 

“(…) the immediate physical surroundings, social relationships, and 

cultural milieus within which defined groups of people function and 

interact.“ (151:2) 

The definition above indicates that social environments involve physical surroundings. 

Wiles’ (97) study of older adults´ attachment to place in New Zealand concluded that 

there was a complex relationship between familiarity with the place, the built 

environment (and especially the location and the convenience of reaching destinations), 

and social connectedness. This all indicates that social and built environments should be 

considered simultaneously when social interactions are studied. 

2.5.1. Trust, neighbourliness, community spirit and sense of community 

Trust and neighbourliness have been found to increase comfort and support which are 

related to greater social participation in adults of all ages (42) and in older adults (17, 

152). Trust and neighbourliness are related to increased information exchange in 

neighbourhoods that in turn increases wellbeing and QoL (93). One of Cattell´s (93) 

study participants in the UK, for example, found alternative health care for her elderly 

mother through the neighbourhood contacts she trusted (ibid.). Such support can 

encourage successful ageing-in-place (50). Okun and Michell (153) reported that older 

adults who knew and trusted people in their neighbourhood (who had a stronger sense 

of community) were more likely to engage in volunteering and social activities.  

A recent qualitative study by van Hees et al. (154) investigated intangible 

neighbourhood factors for ageing-in-place in The Netherlands (n = 32). They found that 

a sense of community was important to older adults (ibid.), influencing their social 

interaction. Sense of community is a feeling of belonging, a perception that a group´s 

members value each other. Group members feel confident that their needs are 

considered through belonging to the group (155). Chavis and Whandersman (156) 



Literature review 

 

44 

 

studied adults of all ages in Nashville (USA, n = 423), finding that when people feel a 

sense of community they are more likely to communicate with other people in their 

neighbourhood.   

Weijs-Perree et al. (31) analysed the relationship between neighbourhood characteristics 

(such as attachment to place and social cohesion) and social interaction, social 

interaction satisfaction, and loneliness in all age groups in The Netherlands (n = 177). 

They found that social cohesion had a positive and significant effect on social 

interaction (0.32 in path analysis). Social cohesion in their study was a composite 

measure that reflected communication among neighbours, levels of trust, community 

spirit, and participation in local groups. 

2.5.2. Community activities and volunteering 

Participation in community activities and volunteering has been found to raise the 

number of social interaction among adults of all ages (42, 93) and in older adults (18). 

Cattell (93), who carried out a qualitative study of participants in all age groups, found 

that some people participated in local activities to increase social interaction, improving 

their health as a result (ibid.). This study suggested that involvement in local activities 

changed participants’ lives. It grew their social networks, increased their level of 

satisfaction with life, and improved their wellbeing (ibid.). A qualitative study by 

Vrkljan et al. (101) in Canada (n = 10) also found that engaging in regular activities 

helped to stay active. Indeed, Wood et al. (44) and Francis et al. (60) found a positive 

relationship between participation in local activities and social capital in adults of all 

ages. Both of these studies were carried out in Perth, Australia (n = 335 and n = 911, 

respectively). Francis et al. (60) found that participants who were involved in one or 

more neighbourhood activities had higher social capital scores than those who were not 

involved. Similarly, a qualitative study by Forsman et al. (78) in Finland with a 

relatively small sample size (n = 11) suggested that meaningful social activities helped 

to maintain older adults´ social interaction, supported participants´ feelings of being 

needed, added purpose to their everyday lives, and increased participants’ self-

confidence. This type of social participation also improved older adults´ perceptions of 

their health (157). 
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Volunteering has also been found to increase social interaction. A qualitative study by 

Black et al. (138) in USA (n = 484) found that volunteering fostered older adults’ social 

connections, provided a sense of meaning, and supported active ageing (ibid.). A 

qualitative study by Aw et al. (18) of social participation in Singapore (n = 109) 

reported that while volunteering was common among older adults they tended to choose 

activities that fitted with their circumstances (such as grandparenting duties and other 

family responsibilities). Older adults’ commitments may therefore affect their 

participation in community life and, in turn, their community social interaction. Some of 

the evidence suggests that people choose to volunteer not only to increase their social 

interaction but also because they wish to ‘give back’ to other people (18, 93). This 

helped them find self-worth and overcome psychological scars (93), lowered symptoms 

of depression, and increased their life span (153). 

Bonsang and van Soest (29) examined the determinants of older adults´ satisfaction 

with their social contact across Europe (in 15 countries). They investigated social 

environment measures such as volunteering, participating in clubs, participating in 

religious organisations, providing help to friends and neighbours, attending a course, 

and engaging in caring roles. They did not find that volunteering, attending a course, or 

caring were related to satisfaction with social contact. 

2.5.3. Safety 

Data from several studies suggested that safety (both actual and perceived) could be a 

barrier to social interaction. Delmelle et al. (30), exploring social satisfaction in 

neighbourhoods in Vienna (Austria, n = 8,700), found a positive and significant 

relationship between perceived neighbourhood safety and satisfaction with social 

interaction. They found that increasing safety increased social satisfaction (ibid.). 

French et al. (132), Wood et al. (44) and Francis et al. (60) reached similar conclusions. 

They noted that lower perceptions of safety were negatively associated with a sense of 

community (that included social interaction) (ibid.). Participants who felt unsafe might 

limit their social activities and thus limit the  extent of their social ties (132).  Hickman 

(27) argued that perceptions of safety affected the use of third places. This too might 

affect the number of possible social contacts. Some of his study participants avoided 

leaving home after dark (ibid.). A qualitative study by Dempsey (42) in the UK (n = 9 
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focus groups) also concluded that participants who perceived that public spaces were 

unsafe or not well maintained tended to use them less. 

It is important to note that all of the research discussed above was carried out on adults 

in all age groups. In relation to safety, a review article by Buffel (98) concluded that 

short pedestrian crossing times on street intersections was the main safety issue for 

older adults, while their experience or perception of crime acted as a barrier for them in 

leaving their homes after dark (ibid.).  

2.5.4. Belonging to neighbourhood 

A sense of belonging in a neighbourhood was found to be related to social interaction 

(14, 17). A report on older Australians’ wellbeing (n = 561) concluded that belonging in 

neighbourhoods was associated with larger networks (and especially neighbour 

networks) (17). In a qualitative study that investigated older adults’ social capital as it 

relates to ‘place’ in The Netherlands (n = 17), Lager et al. (14) reported that a sense of 

belonging to neighbourhoods’ social life benefited older adults’ social capital. They 

stressed the value of social contacts to health and wellbeing in their research (ibid.).  

Additionally, Scharf et al. (52) studied older adults’ perceptions of their local 

environment in the UK, finding that feeling a sense of belonging and forming close 

attachments to their places of residence were important. Attachment to a community 

was found to be important to ageing-in-place in the USA. Sabia (158) (n = 974) 

reported that homeowners who knew most of their neighbours were 34.2 % less likely 

to move from their home than those who knew fewer than five neighbours. Morita et al. 

(22) found that social participation in social networks and feelings of attachment (to 

their networks and neighbourhoods) were significant predictors of the survival rate in 

older Japanese women (n = 3,823 women), but not men. These examples indicate that a 

feeling of belonging to a neighbourhood might increase social interaction, health, 

wellbeing, and survival rates.  

2.5.5. Community services 

Services offered by local governments and communities were found to be essential to 

older adults (50, 138). These services helped to maintain their wellbeing and increased 

possibilities for social contact (with service providers and other people). A qualitative 
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study by Dupuis-Blanchard et al. (50) (n = 39) argued that older adults might benefit 

from services such as transportation to social events, help with domestic duties, and 

support for informal caregivers. Black et al. (138) noted that these types of social 

services are often limited by financial eligibility, funding, and personal conditions. In 

turn, this reduces the number of older adults eligible to receive support services. 

2.6. Social interaction 

Social interaction take place between people and groups of people (24). They  

“(…) can be verbal or non-verbal, friendly or threatening, and brief 

or long-lived” (43:2). 

Another definition of social interaction encompasses people’s needs to spend time and 

communicate with their friends and family (159), colleagues, acquaintances, people 

with similar interests or circumstances, and strangers (38).   

Chavis and Whandersman (156) defined social interaction as relationships with 

neighbours, and being part of support networks among neighbours. Neighbours might 

borrow things from each other, for instance, ask for help, or just visit informally (ibid.). 

These types of neighbourhood social interaction are also found to be informative: 

people with more neighbourhood social ties are more likely to be aware of local events 

and organisations (ibid.).   

Spontaneous meetings with neighbours, brief conversations, and even waving to greet 

others engenders trust and connection among people. These types of casual social 

interaction take place most often in third places (36). Such (positive) local social 

interaction can also create resources for practical and emotional support (96). 

Interestingly, Powdtahvee (160) calculated the financial value of social interaction, 

concluding that increased social interaction was worth approximately £85,000 a year. It 

is worth mentioning that this value was calculated based on social interaction with 

friends and family. The value may be higher when other types of social interaction are 

also considered.  

While Oldenburg (56) argued that only verbal exchanges were beneficial forms of social 

interaction (though this was not based on empirical findings), more recent findings 
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suggest that non-verbal social interaction can also improve people’s wellbeing (27). 

Non-verbal interactions occur when people are aware of others´ presence and actions, 

but do not necessarily talk to each other (46). This form of social interaction is 

especially important for older adults because it allows them to feel they are participating 

in street life even though they might have mobility and/or communication restrictions. 

One of Gardner´s (28) study participants, for example, described his enjoyment at just 

seeing others while standing in his driveway. Hickman (27) found that people valued 

seeing ´friendly´ faces, or, in cases where people felt socially isolated, they appreciated 

just seeing other people. Accordingly, this study includes both verbal and non-verbal 

face-to-face social interaction that occurs within a neighbourhood.   

To date, the majority of the literature in the field has concentrated on the quantity of 

social interaction. The frequency of such interaction and satisfaction with it are related. 

Weijs-Perree (31) claimed that the number of social interaction influences satisfaction 

with those interactions positively. Pinquart and Sorensen (33) concur. They argued that 

the positive aspects of social interaction mostly outweigh the negative aspects of it, and 

therefore higher numbers of social interaction reduce loneliness. Less attention has been 

given to social interaction satisfaction, with the exception of Bonsang and van Soest 

(29), Delmelle et al. (30) and Weijs-Perree et al. (31), though the latter two studies 

investigated social interaction satisfaction with commuting ties. Interestingly, the 

quality of social interaction is found to be more important for wellbeing than the 

quantity of it. Piquart and Sorensen (33) argued that this could be the case because  all 

social interaction is not necessarily positive, ‘the more, the merrier’  might not always 

be true. Whatever the quality of social interaction, when people feel they are loved and 

understood they are more likely to experience positive emotions. (ibid.). 

Other factors besides the physical and social environments influence neighbourhood 

social interaction. Clitheroe et al. (161) delineated those other factors as: personal 

factors (such as personal character, attitudes and background, but also dynamics 

between people); social factors (such as social structure, relationships between 

participants, resources available); and other factors (such as community history and 

length of residence). Social interaction measures for this study are discussed in Chapter 

3 and resonate with the socio-ecological framework presented in Chapter 1. Personal 

factors in terms of background (such as education, home language), social factors in 
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terms of resources (such as health and mobility), and length of residence are considered 

in this research. 

2.7. Socio-demographic characteristics 

Socio-demographic characteristics influence social interaction and use of 

neighbourhoods and third places. These characteristics include sex (30, 45, 46, 60, 128, 

162), household type (45, 94), presence of children (30, 94), nationality (45, 46, 128), 

educational attainment (30, 45, 60, 94, 162), employment status (27, 45, 60), income 

(94, 162), and age (23, 30, 45, 94, 128, 162).  

Often research divides older adults into subgroups to differentiate physical and 

cognitive functioning capacities and declines (104, 135). By way of example, Winters et 

al. (71) concluded that people aged 60 to 64 years took one third more steps daily than 

people aged 80 years and above. Marquet and Miralles-Guasch (104) found that women 

aged 65 and above made 21% fewer walking trips than males in the same age group. As 

stated above, neighbourhood walking increases chances of face-to-face social 

interaction. Indeed, mobility is an important socio-demographic characteristic of older 

adults, because it affects their use of space and their social interaction (14). Mobility 

refers to physical activity, or the “ability of individuals to move themselves” (103:51), 

and the ability to maintain independence and connectedness to community and services 

(13, 71). Reduced mobility may force a person to stay at home, reduce possibilities for 

participation in community life (104), and increase health-care costs (103). Findings by 

Prins et al. (99) confirm that older adults with reduced mobility levels were willing to 

walk or cycle shorter distances to grocery stores than older adults without mobility 

restrictions. 

2.8. Summary 

While both the built and social environments have been found to influence QoL, 

wellbeing, ageing-in-place, and the social interaction of older adults, relatively few 

studies have investigated the built and social environments in relation to older adults’ 

social interaction. There are ongoing debates about the relevant measures and the extent 

of their influence. Some researchers, for instance, have found that higher or lower 

population densities influence social interaction, while some show no association (see 
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Table 2.2), and some studies did not find a significant relationship between the two. 

Similar debates flourish around walkability. Accessibility and land-use mix were also 

found to influence social interaction. Therefore, this research proposes to investigate 

density, land-use mix and accessibility measures in relation to social interaction. 

Walkability was not considered, despite being a common index that includes density, 

mix of use and accessibility. 

The neighbourhood built environment was investigated in third places. There are only a 

few quantitative studies that have investigated more than a few types of third places in 

relation to older adults´ social interaction (or related concepts), but qualitative studies 

have found that different types of third places contribute towards social interaction; 

therefore, this research considers various types of third places in older adults’ 

neighbourhoods, including shops, services, cafes, bars and restaurants, natural 

environments, open public spaces, footpaths and community places. 

While different social environment measures have also been found to influence older 

adults´ social interaction, the majority of studies have considered only a few social 

environment measures. Different studies have concluded that community spirit, 

belonging to suburb, trust and neighbourliness, volunteering, participation in 

community activities, and feelings of safety contribute to social interaction, hence these 

measures are investigated in this research. 

Social interaction in this research are defined as face-to-face, verbal and non-verbal 

neighbourhood social contacts. The majority of the research thus far has considered the 

quantity of social interaction, with some exceptions that have investigated satisfaction 

with social interaction. The research confirms that satisfaction with social interaction 

contributes more towards wellbeing and QoL than the quantity of them, so this research 

considers frequency of and satisfaction with social interaction. 

Finally, socio-demographic attributes such as age, sex, mobility, health, years lived in a 

neighbourhood, household type, and house tenure also affect social interaction. These 

attributes were added to the modelling. 
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Chapter 3  Perceived measures from the Wellbeing Survey  

The literature review reported in Chapter 2 presented evidence that the social 

environment, the built environment, and socio-demographic attributes influence older 

adults´ social interaction. These attributes, measured with the Wellbeing Survey 

(developed by the CSIRO), are used in this research. The chapter starts with an 

overview of the survey, introduces the survey measures, then finally presents 

descriptive statistics of the measures. 

3.1. Survey setting, frame and sample  

Social interaction frequency, social interaction satisfaction, perceived social and built 

environments features (including third places), and participants’ socio-demographic 

attributes were measured in the Wellbeing Survey. The survey was developed by the 

CSIRO and it was conducted from June to July in 2015 in Melbourne, Victoria 

(Australia) by a third-party survey company. A similar study was carried out by the 

CSIRO in Queensland (Australia) in 2013/2014 (163).  

Metropolitan Melbourne is divided into 31 LGAs (164). The Wellbeing Survey was 

administered to residents located in six Melbourne LGAs, Melbourne, Yarra, 

Boroondara, Whittlesea, Greater Dandenong and Frankston. The study areas are 

mapped in Figure 3.1.  
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Figure 3.1 Study areas 

This research aimed to test different built and social environment measures and socio-

demographic attributes for statistical significance with social interaction. The LGAs 

were chosen by CSIRO experts, independent of this study, because they represented a 

range of built environment features (such as density, diversity and design) across 

Melbourne and exemplified different urban areas (inner and outer suburbs) (165). 

Selected attributes of the six LGAs are presented in Table .  

Table 3.1 Selected attributes of the six LGAs from the Wellbeing Survey  

LGA Usual resident population 

in 2011 (166) 

% > 55 years 
1(166) 

Area (ha) 

(166) 

Urban area (as in 

(167) 

Melbourne 93 625 13.5 3735.6 Inner suburb  

Yarra 74 090 18.9 1954.1 Inner suburb  

Boroondara 159 184 26.3 6018.1 Inner South-East 

suburb  

Whittlesea 154 880 20.8 48 970.6 Northern suburb 

                                                 

1 23.8% of Metropolitan Melbourne population, 25.6% of the State of Victoria population, and 25.6% of 

the Australian population is aged 55 years and above in 2011. 
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LGA Usual resident population 

in 2011 (166) 

% > 55 years 
1(166) 

Area (ha) 

(166) 

Urban area (as in 

(167) 

(outer suburb) 

Greater 

Dandenong 

135 605 24.9 12 959.6 Southern suburb 

(outer suburb) 

Frankston  126 458 25.0 12 959.9 Southern suburb 

(outer suburb) 

 

This study looked at older adults, defined as people aged 55 years and above. Table  

shows that a higher percentage of older adults lived in Boroondara (26.3%), Frankston 

(25.0%) and Greater Dandenong (24.9%), than in Melbourne and Yarra (13.5% and 

18.9%, respectively).  

This study combined perceived social environment and perceived and objective built 

environment features to predict social interaction, while socio-demographic attributes 

were held constant. The objective built environment measures considered are introduced 

in Chapter 4. It is important to note here that this research studied the survey 

participants at the individual level and did not attempt to draw comparisons between 

LGAs, thereby avoiding the ecological fallacy. This could be done because the survey 

respondents were geo-coded. In geo-coded data, respondents’ addresses are transformed 

into longitude and latitude coordinates, enabling the linking of survey responses directly 

to objective built environment exposures at selected neighbourhood sizes. 

3.2. Ethics approval 

Ethics approval was gained from the University of Melbourne to use the CSIRO geo-

coded data (application ID 1544874.1). The survey was in accordance with Guidelines 

of the National Statement on Ethical Conduct in Human Research and approved by the 

ethical review process of the CSIRO (ethics clearance no 015/5). 

3.3. Survey participants 

The study participants were randomly selected from the six LGAs by a third-party 

survey company. Participants were invited to participate in computer-assisted telephone 

interviews (CATI) (409 participants) or an online survey (663 participants). The 

company used the Australian Residential Database as a directory for the phone numbers 

and their own research panel for the online survey. Overall, 1,072 people participated in 
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the survey. The survey response rate is not available because approximately 66% of the 

responses were collected via online surveys. The survey took approximately 30 minutes 

to complete (165). To be eligible, participants needed to be older than 18 years, live in 

the selected postal areas, and be able to speak English. Three quotas were imposed, age 

(aged 18 to 34; aged 35 to 54; and aged 55 and above), sex (male or female), and 

employment (working or not working) to consolidate a sample that reflected the ABS 

(166) population statistics for the region. The survey participants were asked whether 

they were willing to share their data for this PhD research, with 952 respondents 

agreeing to do so. Overall, 476 of this sample were aged > 55 and were eligible for 

inclusion. Hereinafter, this group is referred to as the ‘participants’. 

3.4. Geographic scale 

This research focussed on the neighbourhood, but the survey questions were constructed 

for suburb level. The survey questions did not specify that the places needed to be 

within walking distance. Suburbs were regarded as over-large units of analysis when 

mobility restrictions that older adults might face were considered. Ivory et al. (168), 

investigating people´s sense of their neighbourhoods, found that people tended to take 

account of local possibilities and constraints when they were asked to shape their 

neighbourhoods. Geographic distinctions of neighbourhoods therefore do not 

necessarily match people’s sense of neighbourhood boundaries (for example, when they 

respond to a questionnaire). It is thus highly probable that participants’ responses 

reflected their understanding of areas that were close to their home, or destinations they 

often accessed in their suburbs. As already noted, survery participants’ addresses were 

geo-coded, enabling the connecting of survey responses to their objective and perceived 

neighbourhoods. However, the fact that the survey questions did not reflefct only 

peoples’ walking was a limitation of this research. 

3.5. Socio-demographic attributes of survey participants 

Socio-demographic attributes of participants (aged 55 years and above) are described in 

Table . Over half of  participants were older than 65 years (56.7%, compared to 55.0% 

in Metropolitan Melbourne (166), and female (52.5%, compared to 53.5% in 

Metropolitan Melbourne (166). Overall, 57.5% of the sample were retired. A majority 

of participants were homeowners (88.7%) and lived in a separate house (67.8%). 
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Household composition type was most commonly a couple with no children household 

(46.9%) or a single person household (26.6%) . Approximately 89% of participants 

spoke English as their primary language. A majority of those in the sample were 

satisfied with their physical mobility (81.3%) and health (73.9%), rating their 

satisfaction levels as very satisfied (5) or satisfied (4). On average, respondents spent 

5.34 days out of seven in and around their suburb.  

 Table 3.2 Socio-demographic attributes of the sample 

Socio- demographic attributes n % 

Age (years):    

55-65 

65 and above 

 

206 

270 

 

43.3 

56.7 

Sex:     

Female 

Male 

 

250 

226 

 

52.5 

47.5 

Satisfaction with physical mobility:  

5 (very satisfied) 

4 

3 

2 

1 (very dissatisfied) 

 

224 

163 

59 

21 

9 

 

47.1 

34.2 

12.4 

4.4 

1.9 

Satisfaction with health:  

5 (very satisfied) 

4 

3 

2 

1 (very dissatisfied) 

 

173 

179 

84 

28 

12 

 

36.3 

37.6 

17.6 

5.9 

2.5 

Employment:  

Retired 

Working part time 

Working full time 

Other 

 

274 

93 

79 

30 

 

57,5 

19.4 

16.5 

6.3 

House type:  

Separate house 

Semi-detached house, townhouse  

Flat, unit or apartment 

Dwelling 

 

323 

59 

89 

5 

 

67.8 

12.6 

18.6 

1.05 

Housing tenure:  

Own 

Rent 

Other arrangement 

 

423 

44 

9 

 

88.7 

9.4 

1.9 

Education: 

Bachelor degree or higher 

Certificate, diploma etc. 

Completed year 12 

Completed less than year 12 

 

209 

125 

46 

96 

 

43.7 

26.6 

9.6 

20.1 

Home language other than English:  

No 

 

424 

 

88,9 
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Yes 52 11.1 

Household type:  

Couple with children 

Couple with no children 

Single person household 

1 parent family 

Group household (shared accommodation) 

Other 

 

89 

224 

127 

17 

6 

13 

 

19.0 

46.9 

26.6 

3.6 

1.3 

2.7 

 

3.6. The Wellbeing Survey measures 

The Wellbeing Survey measured different aspects of participants´ QoL and wellbeing. 

The measures, presented in Table 3.3, were divided into perceptions of the social and 

built environments, and perceptions of third places. The majority of the survey items 

were designed by CSIRO researchers. The social interaction frequency measure 

(measure 1 in Table 3.3) was designed, and the types of third places (measure 15 in 

Table 3.3) selected by the PhD candidate. The original items were designed to be treated 

as sets. In most cases therefore composite measures (instead of single item measures) 

were used. Composite measures have been found to outperform single item measures in 

terms of predictive validity in established concepts (such as safety or community 

wellbeing) (169). Arithmetic means of each multiple item set were calculated by the 

PhD candidate by adding up all the values of the responses and dividing this figure by 

the number of responses (for example, the mean of all safety items). These means will 

be referred to using the headings described in Table  throughout this document (for 

instance, the mean of all safety items will be referred to as safety). Means were used 

with the survey measures (instead of factors) because they are easier to interpret (for 

example, positive evaluations are > 3 and negative evaluations are < 3 out of a score of 

5), making the study easier to replicate in other urban environments (although the factor 

loadings may differ between studies). Finally, the measures of social interaction 

satisfaction, density, mix and access and the importance of third places were single item 

measures. Single item measures are used when the construct of the item is 

straightforward and respondents are assumed to unambiguously understand which 

characteristic is being measured (169). 
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Table 3.3 Survey measures and their reliability 

Measure (no of items) 5-point scale Reliability 

(Cronbach 

alpha) 

PERCEPTION OF SOCIAL ENVIRONMENT 

1) Social interaction frequency: 

a) I stop and talk to my neighbours in my suburb 

b) I stop and talk to strangers in my suburb 

c) I say hello to people in my suburb 

d) I go out together socially with others in my suburb 

e) e) I enjoy simply seeing others when out in my suburb 

Strongly agree – 

strongly disagree 

 

2) Social interaction satisfaction: 

Overall, I am satisfied with the amount of my social 

interaction in and around my suburb 

Strongly agree – 

strongly disagree 

- 

3) Safety (4): 

a) It is safe to walk alone in the street during the day 

b) It is safe to walk alone outside at night 

c) It is safe to leave the car on the side of the road at 

night 

d) Overall, I feel safe living in this suburb 

Strongly agree – 

strongly disagree 

0.82 

4) Participation in community groups (4): 

a) You regularly help out a local group as a volunteer 

b) You have attended several community events in your 

suburb in the past year 

c) You are a very active member of a local organisation 

or club 

d) Overall, you participate regularly in a variety of 

community activities in suburb 

Strongly agree – 

strongly disagree 

0.87 

5) Community wellbeing (3): 

a) This suburb is suitable for seniors 

b) Overall, this suburb offers a good quality of life 

c)    Overall, I am happy living in this suburb 

Strongly agree – 

strongly disagree 

0.87 

6) Community spirit (4): 

a) People can rely upon one another for help 

b) People have friendly relationships 

c) People can work together if there is a serious problem 

d) Overall, I am satisfied with community spirit in my 

suburb 

Strongly agree – 

strongly disagree 

0.93 

7) Community inclusion (3): 

a) Suburb is welcoming of newcomers 

b) Suburb is welcoming of people of different cultures 

c) Overall, suburb includes everyone no matter who they 

are. 

Strongly agree – 

strongly disagree 

0.88 

8) Level of trust (2): 

a) People that you see around can generally be trusted 

b) Overall, I am satisfied with levels of trust in my 

suburb 

Strongly agree – 

strongly disagree 

0.83 

PERCEPTION OF BUILT ENVIRONMENT 

9) General appearance (6): Very satisfied – very 0.88 
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Measure (no of items) 5-point scale Reliability 

(Cronbach 

alpha) 

a) Cleanliness 

b) Level of graffiti 

c) Greenery and parks 

d) Walkways and paths 

e) Neighbourhood character 

f) Overall satisfaction with general appearance 

dissatisfied 

10) General environment (4): 

a) Amount of traffic 

b) Quality of the air 

c) Level of noise 

d) Overall quality of the general environment 

Very satisfied – very 

dissatisfied 

0.87 

11) Feelings towards urban growth (3): 

a) Overall, urban growth is changing my suburb 

b) Urban growth represents problems for my suburb 

c) Urban growth represents opportunities for my suburb 

Strongly agree – 

strongly disagree 

0.88 

12) Density 

My suburb is becoming denser 

Strongly agree – 

strongly disagree 

- 

13) Mix 

               My suburb is becoming more varied, mixed and     

interesting 

Strongly agree – 

strongly disagree 

- 

14) Access 

               My suburb is becoming harder to get around 

Strongly agree – 

strongly disagree 

- 

15) Third places: 

a) Cafes/bars/restaurants 

b) Shops (shopping malls and specialty shops) 

c) Services (like the doctor) 

d) Public transport stops and hubs 

e) Natural environments (like local parks and nature 

reserves) 

f) Footpaths 

g) Local streets and squares 

h) In community places (like libraries, churches and 

sporting clubs) 

Very important – not 

important at all 

- 

The social interaction frequency measure in Table 3.3., designed to reflect self-reported 

social interaction frequency, was developed for the purposes of this research. Social 

interaction have been similarly measured in other studies (96, 170). The five statements 

were combined into one composite measure through calculating their arithmetic mean. 

The mean of the five (a singular measure) will be referred to as social interaction 

frequency. Social interaction satisfaction (the second measure in Table 3.3) was a single 

item measure that reflected participants’ overall satisfaction with their neighbourhood 

social interaction.  
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3.7. Survey data treatment 

Table  shows that the items were designed to be treated as item sets and measured in the 

Likert-type scale. This means that the survey results were treated as ordinal data, but the 

means of the measures were treated as continuous data.  

Only the items that were in accordance with the aims of this study were added to the 

composite measures. Levels of trust in the Wellbeing Survey, for example, contained 

items that measured trust in local or state government and private developers, but these 

were not deemed relevant for older adults’ neighbourhood social interaction and were 

therefore excluded from this research.  

The reliability of the items in a composite measure was tested with Cronbach´s alpha. 

Cronbach´s alpha measures how related a group of items are, or how well the group of 

items measures the survey question (171). Items that had a higher Cronbach´s alpha 

value than the composite measure were excluded from calculation of the composite 

measure. This higher value indicated that the reliability of the group would be stronger 

without this item. The last column in Table  shows reliabilities of the composite 

measures. The reliability of the items were acceptable, > 0.8 (171), but it is important to 

note that Table  presented only those items that were included in the calculation of 

composite measures.  

3.8. Descriptive statistics of the Wellbeing Survey 

Data analysis was carried out using Stata 14 software and histograms created with MS 

Excel. The sample had two respondents who replied only to some socio-demographic 

questions. These responses were omitted from the final sample. Overall, the dataset had 

relatively few missing responses, as shown in Table . The response was missing when a 

respondent did not reply to any of the statements in a composite measure, and these 

responses were excluded from the analysis. This means that the missing values were 

disregarded in the analysis and the means were calculated with the missing values 

omitted. 

The means of the composite measures are presented in Table 3.4 and graphically 

illustrated in Figure 3.2. The means of the composite measures suggested that most 

respondents were very satisfied or satisfied with their perceived social and built 
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environments, with only social environment measure participation in community groups 

and built environment measure access and feelings towards urban growth having means 

< 3.0. Social interaction frequency had a mean of 3.50 and social interaction satisfaction 

had a mean of 3.80, suggesting that participants were satisfied with their local social 

interaction. Community wellbeing had a mean of 4.28, indicating that the majority of 

participants were satisfied with living in their community. Interestingly, preliminary 

analysis revealed that 81.0 % of participants strongly agreed or agreed that their suburb 

was suitable for older adults. This measure was part of the community wellbeing 

measure. The built environment measure density had a mean of 4.06, with preliminary 

analysis showing that 75.0 % of respondents strongly agreed or agreed that their suburb 

was becoming denser, but only 32.0 % strongly agreed or agreed that their suburb was 

becoming harder to get around (access).  

Table 3.4 Descriptive statistics of the survey measures 

Measure Observations Mean SD 

PERCEIVED SOCIAL ENVIRONMENT 

Social interaction frequency 454 3.50 0.89 

Social interaction satisfaction 454 3.80 1.03 

Safety 474 3.84 0.88 

Participation in community groups 473 2.53 1.28 

Community wellbeing 474 4.28 0.73 

Community spirit 473 3.67 0.86 

Community inclusion 469 3.68 0.84 

Levels of trust 467 3.50 0.82 

PERCEIVED BUILT ENVIRONMENT 

General appearance 474 3.97 0.74 

General environment 474 3.76 0.92 

Density 472 4.06 1.11 

Mix 470 3.37 1.05 

Access 473 2.90 1.29 

Feelings towards urban growth 451 2.79 0.49 

PERCEIVED THIRD PLACES 

Cafes/bars/restaurants 472 3.61 1.27 

Shops 471 3.42 1.23 

Services 468 3.24 1.33 

Public transport stops 462 3.10 1.37 

Natural environments 471 3.57 1.22 

Footpaths 473 3.48 1.16 

Open public spaces 473 3.44 1.14 

Community places  464 3.59 1.21 

 

Third places such as cafes, bars and restaurants (mean of 3.61), community places 

(mean of 3.59), natural environments (mean of 3.57), footpaths (mean of 3.48), and 
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open public spaces (mean of 3.44) had the highest means when participants considered 

the importance of types of third places for their social interaction.  

 

Figure 3.2 Means of the perceived social and built environment measures 

Correlation coefficients among social interaction frequency, social interaction 

satisfaction, and perceived social and built environment measures (including third 

places) are presented in Table . Spearman correlation analysis was carried out because 

some of the measures were single item measures and therefore ordinal measures. 

Spearman correlations do not assume the normal distribution of data. Table  indicated 

that the data were not normally distributed; rather it was skewed to the right because the 

majority of means were > 3.5. 

Table  shows a moderate correlation between social interaction frequency and social 

interaction satisfaction (Spearman = 0.66). Correlations between community spirit and 

social interaction frequency and social interaction satisfaction were also moderate (the 

coefficients were 0.57 and 0.61, respectively). The remaining correlations between 
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social interaction frequency and social and built environment measures were weak 

(coefficients < 0.5). Similarly, social interaction satisfaction had weak correlations with 

the measures.  

The strongest correlation among the measures was detected between open public spaces 

and footpaths, with a correlation coefficient of 0.76. The correlation coefficient between 

public open spaces and natural environments was also strong at 0.72. Correlation 

between footpaths and natural environments (0.66) and level of trust and community 

spirit (0.64) was moderate. The remaining correlations among the measures were 

moderate or weak.  
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Table 3.5 Spearman correlation coefficients 

Measure 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

1. Social interaction frequency 1.00                       

2. Social interaction satisfaction 0.66 1.00                      

3. Belong to suburb 0.44 0.47 1.00                     

4. Safety 0.25 0.22 0.28 1.00                    

5. Community spirit 0.57 0.61 0.51 0.35 1.00                   

6. Community inclusion 0.35 0.38 0.31 0.13 0.52 1.00                  

7. Level of trust 0.44 0.42 0.39 0.42 0.64 0.37 1.00                 

8. Participation in community 

groups 0.41 0.33 0.15 0.11 0.27 0.10 0.21 1.00                

9. Community wellbeing 0.37 0.34 0.46 0.38 0.45 0.31 0.44 0.09 1.00               

10. General appearance 0.33 0.32 0.42 0.46 0.49 0.29 0.55 0.12 0.55 1.00              

11. General environment 0.25 0.24 0.28 0.36 0.40 0.23 0.38 0.10 0.35 0.54 1.00             

12. Density 0.05 0.10 0.10 0.03 0.02 

-

0.05 

-

0.04 0.03 0.01 

-

0.10 

-

0.16 1.00            

13. Mix 0.19 0.21 0.18 0.01 0.24 0.26 0.15 0.14 0.20 0.10 0.08 0.28 1.0           

14. Access 

-

0.09 

-

0.07 

-

0.06 

-

0.11 

-

0.18 

-

0.16 

-

0.17 

-

0.05 

-

0.15 

-

0.22 

-

0.28 0.34 

0.0

5 1.00          

15. Feelings towards urban 

growth 0.12 0.08 0.16 

-

0.04 0.04 0.11 0.12 0.07 0.07 0.06 0.07 0.09 

0.2

2 0.18 

1.0

0         
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Measure 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

16. Cafes/bars/restaurants 0.32 0.26 0.25 0.13 0.18 0.13 0.14 0.10 0.15 0.18 0.04 0.12 

0.1

0 

-

0.01 

0.1

3 

1.0

0        

17. Shops 0.31 0.23 0.19 

-

0.05 0.20 0.20 0.15 0.13 0.16 0.14 0.07 0.02 

0.2

2 0.01 

0.1

3 

0.4

3 

1.0

0       

18. Services 0.27 0.11 0.22 

-

0.01 0.23 0.23 0.24 0.10 0.21 0.19 0.10 

-

0.03 

0.2

2 0.01 

0.2

2 

0.2

0 

0.5

5 

1.0

0      

19. Public transport stops 0.27 0.09 0.11 0.09 0.11 0.20 0.16 0.18 0.12 0.10 

-

0.01 0.04 

0.1

5 0.06 

0.2

0 

0.2

9 

0.4

3 

0.5

8 1.0     

20. Natural environment 0.38 0.23 0.24 0.16 0.29 0.30 0.27 0.17 0.35 0.26 0.14 0.07 

0.2

0 0.00 

0.1

8 

0.3

0 

0.3

7 

0.4

7 

0.5

9 

1.0

0    

21. Footpaths 0.47 0.32 0.34 0.18 0.36 0.28 0.30 0.13 0.32 0.28 0.19 0.04 

0.1

5 0.01 

0.1

8 

0.3

3 

0.4

3 

0.5

1 

0.5

3 

0.6

6 

1.0

0   

22. Open public spaces 0.42 0.24 0.26 0.17 0.31 0.27 0.30 0.18 0.31 0.27 0.16 0.05 

0.1

5 

-

0.03 

0.1

7 

0.3

7 

0.4

3 

0.5

0 

0.5

7 

0.7

2 

0.7

6 

1.0

0  

23. Community places 0.32 0.27 0.25 0.11 0.25 0.20 0.28 0.40 0.24 0.20 0.12 0.01 

0.1

7 

-

0.02 

0.1

9 

0.2

8 

0.4

1 

0.4

3 

0.3

9 

0.4

6 

0.4

3 

0.5

4 

1.0

0 
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3.9. Summary 

Social interaction frequency, social interaction satisfaction, perceived social and built 

environments features (including third places), and socio-demographic attributes were 

measured with the Wellbeing Survey. The survey was administered to residents in six LGA 

areas in metropolitan Melbourne: Melbourne, Yarra, Boroondara, Greater Dandenong, 

Frankston, and Whittlesea. Overall, 476 survey participants aged 55 and above agreed to 

participate in this research.  

Perceived social environment features, such as belonging to suburb, safety, participation in 

community groups, community wellbeing, community spirit, community inclusion, and levels 

of trust were measured with the survey and added to the analyses. Perceived built 

environment features, such as general appearance, general environment, density, land use 

mix, and access, and importance of social interaction in third places such as cafes, bars and 

restaurants, community places, shops, services, natural environments, public transport stops, 

open public spaces, and footpaths were added to this study. Finally, socio-demographic 

attributes such as age, sex, mobility, health, employment, house type, housing tenure, 

education, home language, and household type were employed in this research.  

The survey items were measured on a 5-point Likert type scale. The original items were 

designed to be treated as sets; therefore, composite measures (arithmetic means of the items) 

were used instead of single items in the research. The means of the majority of the measures 

were >3, indicating that participants were generally satisfied with their perceived social and 

built environments. The majority of the correlation coefficients between the measures were 

low (< 0.5). 
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Chapter 4 Objective measures from the GIS analysis 

The previous chapter provided an overview of the perceived social and built environment 

measures of the Wellbeing Survey. This chapter describes the methodology used in the 

objective built environment measures and analysis and presents the descriptive statistics of the 

measures. The chapter starts with an overview of the methods used to geo-code respondents’ 

addresses and to map their neighbourhoods, then data used for the GIS analysis and the 

objective built environment measures are introduced. Finally, descriptive statistics of the 

measures are presented.  

4.1. Geo-coding the Wellbeing Survey participants´ home addresses 

The first task was to geo-code the Wellbeing Survey participants´ addresses. It enabled the 

linking of the survey responses with the objective built environment features and third places 

available in participants’ neighbourhoods.  

Survey responses were divided into two files for ethical reasons. The first file, containing 

participants´ identification numbers and addresses, was used only for geo-coding purposes. 

The second file held participants’ identification numbers and their survey responses. 

The addresses were converted into geographic coordinates in QGIS Desktop 2.16.2. with 

GRASS 7.0.4 software and mmQGIS plugin. The software was chosen to geo-code the 

addresses because it was based on the Google Application Programming Interface (API). 

Google API allows direct communication with Google Maps, the well-known online map 

service developed by Google. The map’s accuracy is constantly improved by Google 

developers. Benker et al. (172) found in the USA that the maps’ horizontal position accuracy 

was 2.64m and this was in relation to the terrain model and not the Google road topographic 

data. This was considered acceptable accuracy for this research.  

The mmQGIS plugin geo-coded the addresses to participants’ home rooftop centres. Some 

respondents only gave a street name as their home address. In these cases, the geo-coded 

points were located in the middle of the streets. Overall, nine addresses which were located in 

the middle of the streets were controlled for and corrected manually in Google Maps. Some 

streets exceeded the LGA boundaries, that is, the address points were located outside of the 

study areas, so were moved inside. The respondents who gave only the name of the suburb in 



Objective measures from the GIS analysis 

 

67 

 

which they lived were removed from this study. Overall, 454 addresses out of 476 could be 

geo-coded and used for the following analyses. 

The next step was to audit the geo-coded results. First, the geo-coded output was investigated 

visually to make sure that respondents´ homes were located within the study LGAs, then 

randomly chosen coordinates (that were produced with QGIS) were added manually to 

Google Maps. The results produced by Google Maps were compared with the results 

produced with QGIS. Few addresses (9) were adjusted in QGIS based on Google Maps data. 

The QGIS file was then converted into Shapefile format that was suitable to use with ArcGIS, 

the rest of the analyses being carried out with ArcGIS 10.3.1. software.  

The geo-coded survey participants´ home locations are shown in Figure 4.1 and Figure 4.2.  

As seen in Figure 4.1, some of the addresses were outside the LGA boundaries (as defined by 

the ABS). A closer examination revealed that the LGA and postal area (defined by the ABS) 

boundaries did not always match. Sometimes, LGAs shared postal areas with other LGAs. 

This is shown in Figure 4.2.  These points were still inside the postal areas of the six selected 

LGAs; therefore, as seen in Figure 4.2 they still belonged to study LGAs. 
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Figure 4.1 Participants´ geo-coded addresses 
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Figure 4.2 Study LGAs and postal areas 

4.2. Defining survey participants´ neighbourhoods 

Galster (173) has defined neighbourhood in the following way: 
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“Neighbourhood is the bundle of spatially based attributes associated with 

clusters of residences, sometimes in conjunction with other land uses.” 

(173:2112) 

He defined spatially-based attributes as buildings’ characteristics, infrastructure 

characteristics, demographic characteristics, environmental characteristics, political 

characteristics, public services, proximity to services, social interactive characteristics, and 

sentimental characteristics (173). Neighbourhoods can also be defined as territorial 

neighbourhoods or ego-centred neighbourhoods (145). Territorial neighbourhoods have 

geographic boundaries and have a social consistency that is independent of an individual. 

Administrative areas or neighbourhoods defined by population characteristics or the built 

environment are examples of territorial neighbourhoods (ibid.). Ego-centred neighbourhoods 

refer to a person’s definition of neighbourhood (ibid.). This research is concerned with 

territorial neighbourhoods as defined by urban form features (road network distances).   

Burton et al. (12) suggested that built environment measures should be measured in an 

individual’s neighbourhood (not just for lots or blocks) because this better reflects a 

respondent’s experiential environment. Thornton et al. (174) and Ivory et al. (168) found that 

neighbourhoods should be defined according to study participants’ socio-demographic 

characteristics. This is important because people’s individual capacity and motivation to 

travel differs among socio-demographic groups such as children and older adults (ibid.). The 

literature review showed that the definition of ‘a comfortable walking distance’ for older 

adults has not been agreed upon. Yang and Diez-Roux (49), for instance, found that the 

probability of older adults´ (aged 65 years and abobe) engaging in walking trips decreased 

when destinations were further away than 0.25 miles (approx. 400m), while Gallagher (175) 

defined neighbourhoods for older adults (aged 60 hyears and above) as 15 minutes’ walking 

or 0.5 miles (approx. 800m) from their homes. Ribeiro et al. (48) considered 200m as a 

walkable distance for older adults (aged 65 years and above). Considering the inconsistency 

in previous research therefore, street network distance buffers of 100m, 200m, 400m, 600m, 

800m, and 1000m were created from the survey participants’ homes to obtain six differently-

sized ‘neighbourhoods’.  

Road network analysis using the Road Network dataset (176) was conducted with ArcGIS 

Network Analysis feature New Service Area to determine participants’ neighbourhoods. 
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Appendix A offers a detailed overview of how the neighbourhoods were formed. These 

neighbourhoods will be referred to as Neighbourhood files throughout this chapter. 

After the survey participants´ home locations were geo-coded, and their neighbourhoods 

defined, the objective built environment measures were computed for their neighbourhoods 

across the range of buffers.  

4.3. Data sources to map the objective built environment 

In general, the objective built environment was measured with 14 density, land-use mix and 

accessibility measures (Table 4.1). All information used to map the measures was available as 

continuous data for Metropolitan Melbourne or the whole state of Victoria.  
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Table 4.1 Objective built environment data sources 

Built environment Classification Dataset Custodian Accessed 

Participants´ 

neighbourhoods 

 Road Network  Department of Environment, Land, Water and Planning; 

Vicmap Transport (176) 

Publicly 

accessible 

Density Population density 

Dwelling density 

Census of Population and 

Housing: Mesh Block Counts, 

2011 

Australian Bureau of Statistics (177) Publicly 

accessible 

Lot coverage Vicmap Property Simplified 1 Department of Environment, Land, Water and Planning; 

Property Map Polygons (178) 

Publicly 

accessible 

 Building footprints Melbourne Water Corporation (179) Accessed via 

AURIN 

Land use mix Entropy index Property Sales and Valuations Valuer General Victoria (180)  

classified by McCaughey Unit  

Via 

McCaughey 

Unit 

Number of three or more-way 

intersections 

Road Network  Department of Environment, Land, Water and Planning; 

Vicmap Transport (176) 

Publicly 

accessible 

Accessibility Block size Vicmap Property Simplified 1 Department of Environment, Land, Water and Planning; 

Property Map Polygons (178) 

Publicly 

accessible 

Existence of cycle paths Principal Bicycle Network Vicroads (181) Publicly 

accessible 

Existence of footpaths Footpaths CSIRO (182) Accessed by 

CSIRO 

Third places 

Shops Supermarkets; 

Fish, meat and poultry shops; 

Fruit and vegetable shops 

Fashion, footwear and 

accessories shops; 

Watch and jewellery shops. 

Axiom business points Pitney Bowes (183) Via 

McCaughey 

Unit 

Services Post offices; 

Banks;  

Pharmacies;  

Dentists; community health care;  

Pathology;  

Optometry;  

Physio;  

Chiropractic;  

Axiom business points Pitney Bowes (183) Via 

McCaughey 

Unit 
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Built environment Classification Dataset Custodian Accessed 

Hair and beauty;  

Laundry. 

 General practitioners General practitioners Health service directory mapped by McCaughey Unit 

(184) 

Via 

McCaughey 

Unit 

Cafes, bars and 

restaurants 

Cafes; 

Bars; 

Restaurants. 

Axiom business points Pitney Bowes (183) Via 

McCaughey 

Unit 

 Fast food restaurants Fast food restaurants McCaughey Unit (185) Via 

McCaughey 

Unit 

Public transport 

stops 

Bus stops; 

Tram stops; 

Train stops. 

Public Transport a Collection of 

PTV datasets 

The State of Victoria, Public Transport Victoria (186) Publicly 

accessible 

Natural 

environments 

Parks; 

Reserves; 

Gardens. 

Lite The State of Victoria, Department of Environment, 

Land, Water and Planning (187) 

Publicly 

accessible 

 Beaches. Beaches StreetPro base map, mapped by McCaughey Unit (188) Via 

McCaughey 

Unit 

Open public spaces City squares. Vicmap Features of Interest The State of Victoria, Department of Environment, 

Land, Water and Planning (189) 

Publicly 

accessible 

Community places Sport grounds; 

Places of worship; 

Community centres, 

neighbourhood houses, club 

houses; 

Art galleries, museums. 

Vicmap Features of Interest The State of Victoria, Department of Environment, 

Land, Water and Planning (189) 

Publicly 

accessible 

Libraries. Libraries The State of Victoria, Department of Environment, 

Land, Water and Planning mapped by McCaughey Unit 

(190)  

Via 

McCaughey 

Unit 

Theatres; 

Cinemas. 

Axiom business points Pitney Bowes (183) Via 

McCaughey 

Unit 

University of third age U3A McCaughey Unit (191) Via 

McCaughey 

Unit 
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Data sources used to create and map objective built environment features included the 

following:  

1) The State of Victoria administers the Victorian Government Data Directory 

(accessible in www.data.vic.gov.au) that holds open-source data from different 

Victorian Government departments and agencies. Data from this platform were used 

to create and calculate neighbourhood sizes and to complete some of the density, land-

use mix and accessibility measures. Datasets used from this platform were: 

a) Road Network - Department of Environment, Land, Water and Planning (176). 

This dataset contained digital line features of the Victorian statewide road 

network, with the data accessible in Shapefile format (that is, a vector data format 

developed by ESRI, thus suitable for ArcGIS). The dataset contained information 

about bridges, connectors, footbridges, ferry routes, foot tracks, roads, roundabouts 

and tunnels (ibid.). It was first published in January 2001, with the latest updates 

from May 2016 (ibid). This dataset was used to map survey participants’ 

neighbourhoods and accessibility measures (such as distance from home to third 

places, number of three and more way intersections in neighbourhoods, presence 

of cycle paths and presence of footpaths). 

b) Property Map Polygons, Vicmap Property Simplified 1 - Department of 

Environment, Land, Water and Planning (178). This dataset contained polygon 

Shapefiles about registered and proposed parcels and properties in Victoria. The 

dataset was first published in August 2014 and updated in June 2016. (ibid.) This 

dataset was used to map some density measures (such as lot coverage) and 

accessibility measures (such as block size) in participants’ neighbourhoods. 

c) Principal Bicycle Network - VicRoads (181). This line Shapefile carried 

information about existing cycle paths in Victoria. The dataset was first published 

in August 2015 with the latest updates in July 2016. (ibid.). This dataset was used 

to map an accessibility measure (presence of cycle paths) in participants’ 

neighbourhoods. 

 

2) The Australian Bureau of Statistics (ABS) dataset Census of Population and 

Housing: Mesh Block Counts, 2011 (177) was used to calculate two density 

measures (population density and dwelling density). These data were collected in 

August 2011 and published in December 2012. Temporality across the different 

http://www.data.vic.gov.au/
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datasets is a limitation in this research. The data were available at mesh block level for 

the whole of Australia in MS Excel format. (ibid.) A mesh block is the smallest 

geographic scale of the data available from the ABS. In fact, on average, one mesh 

block consists of 30 to 60 dwellings. Each mesh block was identifiable by its 11- digit 

identity number (192). Victorian mesh block boundaries (polygon Shapefiles) were 

downloaded from the ABS (193) to map the census data, then the Shapefile with mesh 

block boundaries was connected with the MS Excel file of population and dwelling 

counts via the mesh block identity numbers. This is explained step-by-step in 

Appendix A. 

 

3) The Melbourne Water Corporation (179) dataset of Building footprints was accessed 

and downloaded for the GIS analysis from the Australian Urban Research 

Infrastructure Network (AURIN) Portal. AURIN is an online portal that helps to 

access, analyse and visualise data (194). This dataset was used to measure the density 

measure lot coverage in participants’ neighbourhoods. This dataset contained polygon 

Shapefiles of “Building roof areas throughout Melbourne Water's drainage and 

waterways area of responsibility” (195). It consisted of footprints of industrial, 

commercial, and residential buildings. The dataset was created in 2011 and updated in 

July 2015 (ibid.). 

 

4) The McCaughey VicHealth Community Wellbeing Unit (hereafter the McCaughey 

Unit) provided the Valuer-General Victoria (180) dataset of Property Sales and 

Valuations to classify each parcel for metropolitan Melbourne as residential, retail, 

commercial, community (such as library), or recreational (excluding public open 

space). This data was used to measure land-use mix (entropy index). The following 

priority was used to select primary land use for the parcels that had several uses: retail, 

commercial, community, recreation, residential, and other (196). The dataset was 

prepared by the McCaughey Unit and originally created to measure walkability (a 

composite measure of density, land-use mix and street connectivity). The literature 

review suggested that walkability could be associated with social interaction, so the 

same classification and dataset were used in this study. 

 

5) The CSIRO´s (182) footpaths dataset was accessed and downloaded for the GIS 

analysis from the AURIN Portal. The CSIRO dataset was used to measure the 
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accessibility measure presence of footpaths in participants’ neighbourhoods. This 

dataset contained line Shapefiles. 

Overall, seven types of third places were considered: shops, services, cafes, bars and 

restaurants, public transport stops, natural environments, city squares, and community 

places. The data sources used to map the third places are described below. 

1) Shops were mapped with Pitney Bowes´ (183) dataset of Axiom business points that 

was accessed via the McCaughey Unit. The data were last updated in November 2014. 

The McCaughey Unit had classified the data as supermarkets (containing information 

about grocery stores such as Aldi, Coles, Foodworks, IGA, Safeway and Woolworths), 

fish, meat and poultry shops, fruit and vegetable shops, fashion, footwear and 

accessories shops, and watch and jewellery shops. The data were merged into one 

Shapefile for the purposes of this analysis. After this, some of the shops were 

duplicated; these were removed with Delete Identical tool in ArcGIS.  

2) Services such as post offices, banks, pharmacies, dentists, community health care, 

pathology, optometry, physiotherapy, chiropractic; hair and beauty, and laundry were 

similarly to the shops mapped with the Pitney Bowes (183) dataset. Additionally, 

general practitioner services were mapped by the McCaughey Unit from the health 

services directory in 2012. Services were merged into one Shapefile and identical 

fields deleted. 

3) Data for cafes, bars and restaurants were also obtained from the Pitney Bowes (183) 

datasets, like previously described third places. The McCaughey Unit had also mapped 

fast food restaurants (Dominos, Hungry Jacks, KFC, McDonalds, Red Rooster, 

Subway) in 2013 (185). These data were merged into one Shapefile and identical 

fields deleted.  

4) The State of Victoria, Public Transport Victoria (PTV) dataset of Public Transport, a 

Collection of PTV datasets (186), was used to collect data about public transport 

stops. This dataset included point features of Victorian bus stops, Victorian train 

stations, and metropolitan Melbourne tram stops (ibid.). The dataset was first 

published in November 2014 and last updated in May 2016.  

5) The State of Victoria, Department of Environment, Land, Water and Planning dataset 

Lite (187) was used to map natural environments. This dataset contained polygon 

Shapefiles about parks, reserves and gardens. The dataset was created in January 2007 

and last updated in May 2016 (ibid.). The McCaughey Unit had also mapped beaches 
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with data from the StreetPro base map in 2015 (188). This dataset was point feature 

Shapefile. The datum about beaches was connected with data about parks, reserves 

and gardens. As already mentioned, the first was a polygon file, but the latter was a 

point file. Only one type of file could be connected within ArcGIS; therefore, the file 

that contained info about parks, reserves and gardens were first converted into point 

file (with Feature verticals to points tool, explained further in Appendix A), then the 

two datasets were projected into the same coordinate system (GCS_GDA_1994 

Geographic Coordinate System, Geographic Datum of Australia 1994) and finally 

merged together.  

6) The State of Victoria, Department of Environment, Land, Water and Planning dataset 

of Vicmap Features of Interest (189) was used to map city squares. The dataset 

contained polygon Shapefile about the squares. It was published in March 2016 and 

last updated in May 2016. Only eight city squares appeared in the study postal areas, 

but this was clearly an underrepresentation of the number of actual squares. The City 

of Melbourne interactive map (197) showed six squares, but, unfortunately, 

continuous data for all study postal areas were not found, so squares were removed 

from the following analyses. 

7) Community places were also mapped with several sources. The State of Victoria, 

Department of Environment, Land, Water and Planning dataset of Vicmap Features of 

Interest (189), described in the previous section, was used to map sports grounds 

(athletics fields, baseball fields, basketball courts, bowling greens, croquet greens, golf 

courses, hockey grounds, netball courts, sports complexes, sports grounds, tennis 

courts and aquatic facilities), places of worship (rotunda, mosques, churches, 

synagogues, gurdwara), community centres, neighbourhood houses and club houses, 

and art galleries and museums. The McCaughey Unit has used the same dataset (from 

2014) to map and add additional data about missing libraries (190). The McCaughey 

modified libraries file was used for creating the community places file. Additionally, 

the Pitney Bowes (183) dataset of Axiom business points was used to map theatres 

and cinemas. Finally, in 2012, the McCaughey Unit  mapped Universities of the Third 

Age (191), so this dataset was also used to map  community places. All the described 

datasets were projected into the same coordinate system (GCS_GDA_1994) and 

merged together. 
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4.4. The objective built environment measures 

The specific built environment features and measurement methods were based on the existing 

literature, but also considered the quality and availability of datasets. The data have to be as 

complete, precise, accurate (198) and up-to-date as possible, as well as temporally consistent 

for all the study areas. The objective built environment measures (clipped to buffers), 

formulas used to calculate these, data sources, and examples from literature where similar 

measures were used are presented in Table 4.3. These objective built environment measures 

were chosen because: 

1) they reflected built environment measures that were associated with social interaction 

or similar concepts in the previous studies; 

2) the measures were spatial and measurable within the neighbourhood buffers; 

3) the measures were commonly used (refer Table 4.2); 

4) the data were available at the neighbourhood level; and 

5) the data were available across the study areas.  

These measures did not consider the amount of time participants spent in their 

neighbourhoods, their ability to travel within the neighbourhood (174), or their personal 

preferences for destinations and/or third places. 
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Table 4.2 The objective built environment measures 

Built environment measures Formula Data Similar measure used 

D
en

si
ty

 

Number of third places in 

neighbourhood 

𝑁𝑜 𝑜𝑓 𝑜𝑛𝑒 𝑡𝑦𝑝𝑒 𝑜𝑓 𝑡ℎ𝑖𝑟𝑑 𝑝𝑙𝑎𝑐𝑒 

𝑁𝐻2 𝑎𝑟𝑒𝑎 (ℎ𝑎)
[4.1] 

 
∑  N𝑜 𝑜𝑓𝑎𝑙𝑙 𝑡𝑦𝑝𝑒𝑠 𝑜𝑓 𝑡ℎ𝑖𝑟𝑑 𝑝𝑙𝑎𝑐𝑒𝑠

𝑁𝐻 𝑎𝑟𝑒𝑎 (ℎ𝑎)
 [4.2] 

 

Participant´s geo-coded addresses; 

Third places data3; 

Neighbourhood files. 

Chudyk et al. (103) 

Francis et al. (60) 

Kent and 

Thompson(128) 

Population density 𝑁𝑜 𝑜𝑓 𝑝𝑒𝑟𝑠𝑜𝑛𝑠 𝑟𝑒𝑠𝑖𝑑𝑒𝑛𝑡 𝑖𝑛 𝑁𝐻

𝑁𝐻 𝑎𝑟𝑒𝑎 (ℎ𝑎)
[4.3] 

 

Australian Bureau of Statistics, Persons usually 

resident in mesh blocks (177); 

Neighbourhood file. 

Sung et al. (199) 

De Nadai et al. (200) 

Forsyth et al. (201) 

Giles-Corti et al. (202) 

Cervero and 

Kockelman, (119) 

Chaix et al. (145) 

Agrawal and Schimek, 

(203) 

Wanyeki et al. (204) 

Cho et al. (205) 

Dwelling density 𝑁𝑜 𝑜𝑓 𝑑𝑤𝑒𝑙𝑙𝑖𝑛𝑔𝑠 𝑖𝑛 𝑁𝐻

𝑁𝐻 𝑎𝑟𝑒𝑎 (ℎ𝑎)
[4.4] 

 

Australian Bureau of Statistics, Dwellings in mesh 

blocks (177); 

Neighbourhood file. 

Sung et al.(199) 

De Nadai et al. (200) 

Forsyth et al. (201) 

Saelens et al., (206) 

Wood et al. (43) 

Witten et al. (207) 

Wanyeki et al. (204) 

Lot coverage ∑ 𝐵𝑢𝑖𝑙𝑑𝑖𝑛𝑔 𝑓𝑜𝑜𝑡𝑝𝑟𝑖𝑛𝑡𝑠 𝑎𝑟𝑒𝑎 𝑖𝑛 𝑁𝐻 (ℎ𝑎)

∑ 𝑃𝑎𝑟𝑐𝑒𝑙𝑠 𝑎𝑟𝑒𝑎 𝑖𝑛 𝑁𝐻  (ℎ𝑎)
 [4.5] 

Melbourne Water Corporation, Building footprints 

(179); 

The State of Victoria, Department of Environment, 

Land, Water and Planning, Parcels (178). 

Forsyth et al. (208) 

Wanyeki et al. (204) 

Hall (209) 

Oh and Jeong (210) 

Cho et al. (205) 

                                                 
2 NH is neighbourhood 
3 Third places were: shops, services, cafes,bars and restaurants, public transport stops, natural environments, and community places. The datasets were introduced in Chapter 

4.3. 
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Built environment measures Formula Data Similar measure used 
L

a
n

d
 u

se
 m

ix
 

Percentage of types of third 

places 

 ∑ type 𝑜𝑓 𝑡ℎ𝑖𝑟𝑑 𝑝𝑙𝑎𝑐𝑒𝑠 𝑖𝑛 𝑁𝐻  ∗ 100

𝑁𝑟 𝑜𝑓 𝑎𝑙𝑙 𝑡𝑦𝑝𝑒𝑠 𝑜𝑓 𝑡ℎ𝑖𝑟𝑑 𝑝𝑙𝑎𝑐𝑒𝑠 𝑖𝑛 𝑁𝐻 (7)
[4.6] 

 

 

Number of third places in NH file  

Entropy index 

∑
𝑃𝑖 ∗ 𝑙𝑛𝑃𝑖

ln(𝑛)
[4.7]

𝑛

𝑖=1

 

 
 

 Pi – proportion of m2 of land use i 

n – number of land uses 

Valuer General Victoria, classified by McCaughey 

Unit, 

Residential, Retail, Commercial, Community and 

Recreation land use (180); 

Neighbourhood file. 

Sung et al. (199) 

De Nadai et al. (200) 

Forsyth et al. (208) 

Wood et al. (43) 

Cervero and 

Kockelman (119) 

Giles-Corti et al. (202) 

Cho et al. (205) 

A
cc

es
si

b
il

it
y

 a
n

d
 c

o
n

n
ec

ti
v

it
y

 

Distance from home to third 

places (m) 

- The State of Victoria, Department of Environment, 

Land, Water and Planning, Roads (176); 

Third places data. 

Francis et al. (60) 

Kent and Thompson 

(128) 

Number of three and more way 

intersections per NH 

 𝑁𝑜 𝑜𝑓 3 + 𝑤𝑎𝑦 𝑖𝑛𝑡𝑒𝑟𝑠𝑒𝑐𝑡𝑖𝑜𝑛𝑠 𝑖𝑛 𝑁𝐻

𝑁𝐻 𝑎𝑟𝑒𝑎 (ℎ𝑎)
 [4.8] 

The State of Victoria, Department of Environment, 

Land, Water and Planning, Roads (176); 

Neighbourhood file. 

Giles-Corti et al. (202) 

Witten et al. (207) 

Wood et al. (43) 

 

Block size ∑ 𝐵𝑙𝑜𝑐𝑘 𝑠𝑖𝑧𝑒𝑠 𝑖𝑛 𝑁𝐻

𝑁𝑟 𝑜𝑓 𝑏𝑙𝑜𝑐𝑘𝑠 𝑖𝑛 𝑁𝐻
 [4.9] 

The State of Victoria, Department of Environment, 

Land, Water and Planning, Parcels (178); 

Neighbourhood file. 

Sung et al. (199) 

De Nadai et al. (200) 

Hess et al. (211)  

Ewing et al. (212) 

Forsyth et al. (213) 

a) Cycle path length by road 

length 

 

b) Cycle path length in NH 

∑ 𝐵𝑖𝑘𝑒 𝑝𝑎𝑡ℎ 𝑙𝑒𝑛𝑔ℎ𝑡 𝑖𝑛 𝑁𝐻 (𝑚)

∑ 𝑅𝑜𝑎𝑑 𝑙𝑒𝑛𝑔𝑡ℎ𝑖𝑛 𝑁𝐻 (𝑚)
[4.10] 

 

 
∑ 𝐵𝑖𝑘𝑒 𝑝𝑎𝑡ℎ 𝑙𝑒𝑛𝑔𝑡ℎ 𝑖𝑛 𝑁𝐻 (𝑚)

𝑁𝐻 𝑎𝑟𝑒𝑎 (ℎ𝑎)
 [4.11] 

The State of Victoria, VicRoads; Principal Bicycle 

Network (181); 

The State of Victoria, Department of Environment, 

Land, Water and Planning, Roads (176); 

Neighbourhood file. 

Cervero and 

Kockelman (119) 

a) Footpath length by road length 

 

b) Footpath length in NH 

∑ 𝐹𝑜𝑜𝑡𝑝𝑎𝑡ℎ 𝑙𝑒𝑛𝑔𝑡ℎ 𝑖𝑛 𝑁𝐻(𝑚)

∑ 𝑅𝑜𝑎𝑑 𝑙𝑒𝑛𝑔𝑡ℎ 𝑖𝑛 𝑁𝐻 (𝑚)
[4.12] 

 

 
∑ 𝐹𝑜𝑜𝑡𝑝𝑎𝑡ℎ 𝑙𝑒𝑛𝑔𝑡ℎ 𝑖𝑛 𝑁𝐻 (𝑚)

𝑁𝐻 𝑎𝑟𝑒𝑎 (ℎ𝑎)
[4.13] 

 

CSIRO, Footpaths (182); 

The State of Victoria, Department of Environment, 

Land, Water and Planning, Roads (176); 

Neighbourhood file. 

Cervero and 

Kockelman (119) 

Hess et al. (211) 

Forsyth et al. (213) 

Cho et al. (205) 
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Built environment measures Formula Data Similar measure used 

Closest public transport stop - The State of Victoria, Department of Environment, 

Land, Water and Planning, Roads (176); 

The State of Victoria, Public Transport Victoria, 

Public transport stops (186). 

Forsyth et al. (213) 

Forsyth et al. (208) 
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Detailed GIS protocols are attached in Appendix A. All the analyses were carried out in 

ArcGIS 10.3.1. and MS Excel 2010. Finally, all the GIS analysis results were converted into 

MS Excel files and analysed with the perceived social and built environment data, prior to 

analysis.  

4.4.1. Density measures 

Density measures the intensity of built environment features in a given area (174). The 

literature review associated density with increased social interaction. Which density measure 

(or measures), however, was the most relevant for social interaction was not commonly 

agreed. This study therefore considered four commonly used density measures, population 

density, residential density, number of third places in neighbourhoods, and lot coverage. 

Population and residential densities indicate the number of people and dwellings 

(respectively) in the neighbourhoods. Number of third places reflects activity density. Activity 

density is often associated with employment (208), but employment was not considered in 

this study because the majority of participants (57.5%) were retired.  Lot coverage measures 

the portion of land covered with buildings. Each of these measures are described in the 

following sections. 

Population and dwelling density 

Population and residential density are commonly-used objective measures in health and 

wellbeing studies (as in 199, 200, 201). 

Population density, Dp, is the number of people usually resident in a neighbourhood. It is 

calculated as: 

𝐷p =
𝑁𝑜 𝑜𝑓 𝑝𝑒𝑟𝑠𝑜𝑛𝑠 𝑟𝑒𝑠𝑖𝑑𝑒𝑛𝑡 𝑖𝑛 𝑁𝐻

𝑁𝐻 𝑎𝑟𝑒𝑎 (ℎ𝑎)
[4.1] 

 

Dwelling density, Dr, is the number of dwellings in a neighbourhood. It is measured as: 

𝐷r =
𝑁𝑜 𝑜𝑓 𝑑𝑤𝑒𝑙𝑙𝑖𝑛𝑔𝑠 𝑖𝑛 𝑁𝐻

𝑁𝐻 𝑎𝑟𝑒𝑎 (ℎ𝑎)
[4.2] 
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The population and residential densities were derived from the ABS Census of Population and 

Housing (166), and Neighbourhood files.  

Number of third places in the neighbourhoods 

Density is often expressed as a count of built environment features (third places in this case) 

per specified area (174). The number of third places in the neighbourhoods was calculated 

with two measures.    

First, the number of one type of third place in the neighbourhoods, Ti, was calculated as 

follows: 

𝑇𝑖 =  
𝑁𝑜 𝑜𝑓 𝑜𝑛𝑒 𝑡𝑦𝑝𝑒 𝑜𝑓 𝑡ℎ𝑖𝑟𝑑 𝑝𝑙𝑎𝑐𝑒 

𝑁𝐻 𝑎𝑟𝑒𝑎 (ℎ𝑎)
 [4.3] 

The purpose of this measure was to investigate the presence of one type of third place (shops, 

for example) in the given neighbourhood scales. Participants´ geo-coded addresses, third 

places data (one at a time) and Neighbourhood files were used as input data. Number of one 

type of third place in the neighbourhoods was calculated by dividing the number of one type 

of third place by the neighbourhood area (ha) for a given neighbourhood scale, as presented in 

[4.1]. The left side of Figure 4.3 visualises this measure using the example of shops.  
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Figure 4.3 One type of third place (shops) and all types of third places in the neighbourhoods 

The second measure, number of all types of third places in the neighbourhoods, Ta, was 

measured as: 

𝑇𝑎 =  
∑  𝑛𝑜 𝑜𝑓 𝑎𝑙𝑙 𝑡𝑦𝑝𝑒𝑠 𝑜𝑓 𝑡ℎ𝑖𝑟𝑑 𝑝𝑙𝑎𝑐𝑒𝑠 

𝑁𝐻 𝑎𝑟𝑒𝑎 (ℎ𝑎)
 [4.2] 

The purpose of this measure was to investigate the number of all six types of third places 

within the given neighbourhood scales. It showed the third places density by neighbourhood 

area. The same input data was used as in the previous measure, only all types of third places 

were considered this time. All the third places were weighted evenly. This is a potential 

limitation of this study. The number of all types of third places in neighbourhoods was 

computed by dividing the sum of all types of third places by the neighbourhood area (ha), as 

presented in [4.2]. The right side of Figure 4.3 illustrates this measure. 
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Lot coverage 

Lot coverage is also a commonly-used density measure in health, wellbeing (as in 204, 208) 

and planning (as in 205, 209, 210) literature. 

Lot coverage,  Lc, investigates building density and measures the proportion of land covered 

with buildings in the neighbourhoods. It is calculated as: 

 

𝐿𝑐 =
∑ 𝐵𝑢𝑖𝑙𝑑𝑖𝑛𝑔 𝑓𝑜𝑜𝑡𝑝𝑟𝑖𝑛𝑡𝑠 𝑎𝑟𝑒𝑎 𝑖𝑛 𝑁𝐻 (ℎ𝑎)

∑ 𝑃𝑎𝑟𝑐𝑒𝑙𝑠 𝑎𝑟𝑒𝑎 𝑖𝑛 𝑁𝐻  (ℎ𝑎)
[4.5] 

 

The Building footprints (179), Parcels (178) and Neighbourhood files were used as input data 

to calculate the measure. Lot coverage was calculated by dividing the sum of building 

footprints area (ha) by summed parcels area (ha) for a given neighbourhood scale. Figure 4.4 

illustrates this measure. The left side of Figure 4.4 shows a typical building footprint map 

with parcel lots. The right side of Figure 4.4 shows the building footprints and parcels within 

a neighbourhood. Only the building footprints and parcels that were inside the neighbourhood 

boundary were added into the calculation (and cut with the neighbourhood boundary, if 

necessary).  
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Figure 4.4 Lot coverage in the neighbourhoods 

4.4.2.  Land use mix measures 

Land-use mix measures different land uses in neighbourhoods. Low levels of land-use mix 

refer to one dominant land use (such as residential) in a neighbourhood, whereas high levels 

of land-use mix indicate a mixture of different types of uses (such as residential, commercial, 

recreational, industrial) (174). Two land use mix measures were applied in this study, 

percentage of types of third places in a neighbourhood and an entropy index. 

Percentage of different types of third places in the neighbourhoods 

Percentage of different types of third places in the neighbourhoods, Lp, investigates the mix 

and variety of different types of third places available in the neighbourhoods. It was 

calculated as follows: 
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𝐿𝑝 =
∑ 𝑇𝑦𝑝𝑒 𝑜𝑓 𝑡ℎ𝑖𝑟𝑑 𝑝𝑙𝑎𝑐𝑒𝑠 𝑖𝑛 𝑁𝐻 ∗ 100 

𝑁𝑜 𝑜𝑓 𝑎𝑙𝑙 𝑡𝑦𝑝𝑒𝑠 𝑜𝑓 𝑡ℎ𝑖𝑟𝑑 𝑝𝑙𝑎𝑐𝑒𝑠 𝑖𝑛 𝑁𝐻 (6)
[4.6] 

 

Number of third places (introduced density measures) data were used as input for this 

analysis. This measure was calculated by dividing the sum of all types of third places in the 

neighbourhoods (maximum was six because there were six types of third places considered in 

this analysis) by six (number of all types of third places in the neighbourhood), as shown with 

[4.6].  
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Entropy index 

Entropy index is often used to measure land-use mix (as in 43, 119, 200, 202, 205, 208, 214).  

Entropy index, Ei, “measures the degree to which land uses are heterogeneously distributed 

within a neighbourhood“ (208:130). It is calculated as: 

 

Ei = ∑
𝑃𝑖 ∗ 𝑙𝑛𝑃𝑖

ln(𝑛)
[4.7]

𝑛

𝑖=1

 

  

where Pi = proportion of m2 of land use i;  

n = number of land uses 

The Valuer General Victoria (180) dataset that was categorised by the McCaughey Unit (and 

introduced in Chapter 4.3) and Neighbourhood files were used as input data for this 

computation. Entropy index was calculated for each land use by multiplying the proportion of 

m2 of the land use with the natural logarithm of that proportion and divided by the natural 

logarithm of number of all land uses. The results were summed for all the land uses, as shown 

in [4.7]. Entropy index was calculated for all neighbourhood scales. It ranged from 0 to 1, 

where 0 represented a single land use and 1 all five land uses.  
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4.4.3. Accessibility and connectivity measures 

Accessibility is a measure of ease of access to neighbourhood destinations (174) or third 

places. Higher accessibility is associated with lower costs in distance, time and/or finances. 

Connectivity refers to availability and directness of routes for travelling from origin to 

destination. Higher connectivity is found to increase accessibility (ibid.). 

Accessibility and connectivity were measured with eight different measures: distance from 

home to third places; number of three and more way intersections per neighbourhood; block 

size; existence of cycle paths (2 measures); existence of footpaths (2 measures); and closest 

public transport stop. 

Distance from home to third places 

Street network distance from home to destinations is a commonly-used accessibility measure 

(as in: 60, 128, 174). As the name suggests, the distance is measured via street networks and 

is therefore a more precise accessibility measure than Euclidean distance (measured in a 

straight line from origin to destination) (174). Distance from home to third places measured 

the closest distance (in metres) from a survey participant’s home to all types of third places 

within a given neighbourhood size. Shorter distances were also associated with a higher 

probability of walking for transport (215). Destinations closer to home are considered more 

important than those that are further away in terms of walking for transport. Proximity to 

home might be less important for cycling for transport (ibid.). 

Number of third places in neighbourhoods and the Road network file (176) were used as 

input files for this measure.  

Number of three and more way intersections per neighbourhood 

This measure is commonly-used in health and wellbeing studies (as in 43, 202, 207). Number 

of three and more way intersections, In, indicates a grid-like street pattern that is associated 

with street connectivity (208). A higher number of intersections suggests higher street 

connectivity (216). It is calculated as:  

𝐼𝑛 =  
 𝑁𝑜 𝑜𝑓 3 + 𝑤𝑎𝑦 𝑖𝑛𝑡𝑒𝑟𝑠𝑒𝑐𝑡𝑖𝑜𝑛𝑠 𝑖𝑛 𝑁𝐻

𝑁𝐻 𝑎𝑟𝑒𝑎 (ℎ𝑎)
 [4.8] 
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Roads (176) and Neighbourhood files were used as input datasets for this analysis. The 

numbers of three and more way intersections in a neighbourhood were counted and divided 

by the neighbourhood area. Blue dots in Figure 4.5 show the three and more way 

intersections. 

 

Figure 4.5 Three and more way intersections in the neighbourhoods 

Block size 

Block size,  another way to estimate the shape of the blocks in neighbourhoods, affects street 

pattern, connectivity and accessibility (208). It is often used in health and wellbeing studies 

(as in 199, 200, 211-213).  

Block size, Bs, is calculated as:  

𝐵𝑠 =
∑ 𝑏𝑙𝑜𝑐𝑘 𝑠𝑖𝑧𝑒𝑠 𝑖𝑛 𝑁𝐻  (ℎ𝑎)

𝑁𝑜 𝑜𝑓 𝑏𝑙𝑜𝑐𝑘𝑠 𝑖𝑛 𝑁𝐻
 [4.9] 
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Parcels (178), Roads (176) and Neighbourhood Files were used as input datasets. The 

measure was calculated by dividing the sum of the block sizes (ha) in neighbourhoods by the 

number of blocks in the neighbourhood, as shown in [4.9]. Blocks were defined as a set of 

properties that were surrounded by public streets (parks and gardens surrounded by streets 

were also considered to be blocks) and were digitalised manually for the purposes of this 

study. Blocks within the neighbourhoods are seen in Figure 4.6. The left side of Figure 4.6 

illustrates the blocks within neighbourhoods. The right side shows parcels in the blocks to 

visually demonstrate difference from the lot coverage measure (presented in Figure 4.6). 

 

Figure 4.6 Blocks in the neighbourhoods 

Footpaths 

Footpaths included the existence and length of footpaths. These reflect pedestrian 

infrastructure (208). Thornton et al. (174) noted that footpaths are related to pedestrian traffic 

and should be included in studies that consider connectivity for walking. This is important 
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because street and road network datasets normally include only motor vehicle-oriented 

transport options. This measure is used in the health and wellbeing literature (as in 119, 205, 

211, 213). It was investigated with two measures, chosen to characterise different aspects of 

footpath availability.  

The first measure footpath length by road length, Fl, measured the proportion of roads with 

footpaths. It was calculated as follows: 

 

𝐹𝑙 =
∑ 𝐹𝑜𝑜𝑡𝑝𝑎𝑡ℎ 𝑙𝑒𝑛𝑔𝑡ℎ 𝑖𝑛 𝑁𝐻(𝑚)

∑ 𝑅𝑜𝑎𝑑 𝑙𝑒𝑛𝑔𝑡ℎ 𝑖𝑛 𝑁𝐻 (𝑚)
[4.12] 

The second measure footpath length by neighbourhood area, Fa, measured the footpath 

length by the neighbourhood area. It was calculated as:  

𝐹𝑎 =  
∑ 𝐹𝑜𝑜𝑡𝑝𝑎𝑡ℎ 𝑙𝑒𝑛𝑔𝑡ℎ 𝑖𝑛 𝑁𝐻 (𝑚)

𝑁𝐻 𝑎𝑟𝑒𝑎 (ℎ𝑎)
 [4.13] 

The footpaths in neighbourhoods are shown in Figure 4.8. 
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Figure 4.7 Footpaths in the neighbourhoods 

Cycle paths 

Cycle paths covered the existence and length of bicycle routes, reflecting the bicycle 

infrastructure in the neighbourhoods. Like footpaths, it was investigated using two measures, 

chosen because they represented different characteristics of cycle paths in the 

neighbourhoods.  

The first measure, cycle path length by road length, Cl, estimated the bike path lengths by 

road lengths for a given neighbourhood scale. It was calculated as: 

 

Cl =
∑ 𝐶𝑦𝑐𝑙𝑒 𝑝𝑎𝑡ℎ 𝑙𝑒𝑛𝑔𝑡ℎ 𝑖𝑛 𝑁𝐻 (𝑚)

∑ 𝑅𝑜𝑎𝑑 𝑙𝑒𝑛𝑔𝑡ℎ 𝑖𝑛 𝑁𝐻 (𝑚)
 [4.10] 
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The second measure cycle path length by neighbourhood area, Ca, estimated the cycle path 

length by neighbourhood area. It was measured as: 

𝐶𝑎 =
∑ 𝐶𝑦𝑐𝑙𝑒 𝑝𝑎𝑡ℎ 𝑙𝑒𝑛𝑔𝑡ℎ 𝑖𝑛 𝑁𝐻 (𝑚)

𝑁𝐻 𝑎𝑟𝑒𝑎 (ℎ𝑎)
 [4.11] 

Roads (176) and Principal bicycle network (181) and Neighbourhood files were used as input 

datasets for this analysis. An example of cycle paths in the neighbourhoods is shown in 

Figure 4.9. 

 

Figure 4.8 Cycle paths in the neighbourhoods 

Public transport 

Public transport stops were measured and considered in two ways in this study. First, public 

transport stops were considered as one type of the third places where social interaction 

occurs. Secondly, public transport was considered as a means of accessing third places 

(alongside footpaths and cycle paths). This measure captured the distance from participants´ 
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homes to the closest public transport stop (in metres). All public transport stops (bus, tram 

and train) were combined into one public transport measure and weighted equally in this 

research. The input data for this measure were geo-coded participants´ addresses and public 

transport stops (183). 

4.4.4. Descriptive statistics of the measures 

Descriptive statistics of the objective measures are presented in Tables 4.3 and 4.4.  

Table 4.3 shows that the means of all density measures decreased when the neighbourhood 

sizes increased. The trend was opposite for land-use-mix measures. All land-use-mix 

measures means increased when the neighbourhood buffers increased. The majority of the 

access measures were similar in all neighbourhood sizes.  

The means of the density measures population density, dwelling density and lot coverage 

decreased when neighbourhood sizes increased; for instance, the mean of population density 

in 100m neighbourhoods from participants’ homes was 21.88 persons/ha, but decreased to 

15.25 persons/ha in 1,000m neighbourhoods. Similarly, the mean of dwelling density was 

10.52 dwellings/ha in 100m neighbourhoods and 6.86 dwellings/ha in 1,000m 

neighbourhoods. The means of the land-use mix measures increased when the neighbourhood 

sizes increased. The mean of the percentage of third places in neighbourhoods, for instance, 

was 10.64% in 100m neighbourhoods from the survey participants’ homes, increasing to 

76.53% in 1,000m neighbourhoods.  

The majority of the accessibility measures did not change much when neighbourhood sizes 

increased, but the means of the accessibility measures closest public transport stop and block 

size increased noticeably; for example, the mean of block size increased when neighbourhood 

sizes increased: 0.94 for 100m neighbourhoods and 2.02 for 1000m neighbourhoods. 

As expected, the means and the number of third places in participants’ neighbourhoods 

increased when the neighbourhood buffer sizes increased.
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Table 4.3 Descriptive statistics of objective measures (n=454) 

 NH 100 NH 200 NH 400 NH 600  NH 800 NH 1000 

Objective 

built 

environment 

variables 

Mean Std. 

Dev. 

Mean Std. 

Dev. 

Mean Std. 

Dev. 

Mean Std. 

Dev. 

Mean Std. 

Dev. 

Mean Std. 

Dev. 

DENSITY 

Pop. density 21.88 20.77 19.09 14.63 17.10 9.81 16.22 9.04 15.59 7.84 15.25 7.42 

Dwel. density 10.52 13.35 8.91 9.26 7.81 6.12 7.36 5.55 7.03 4.66 6.86 4.37 

Lot coverage .18 .110 .16 .10 .14 .09 .13 .08 .12 .07 .12 .07 

Cafes, bars, 

restaurants 

.07 .31 .07 .27 .08 .24 .09 .22 .09 .21 .09 .19 

Com. places .01 .07 .01 .04 .01 .02 .02 .02 .02 .02 .02 .02 

Public transp. 

stops 

.06 .16 .06 .12 .07 .08 .08 .07 .08 .06 .08 .06 

Services .07 .25 .07 .20 .09 .19 .09 .16 .09 .14 .09 .12 

Shops .05 .27 .06 .24 .07 .20 .07 .19 .08 .17 .08 .15 

Natural 

environments 

.07 .14 .08 .22 .08 .16 .08 .12 .09 .10 .10 .10 

All types of 

third places 

.33 .85 .35 .74 .41 .67 .42 .62 .42 .57 .43 .51 

LAND USE MIX 

Percentage of 

third places 

10.64 14.77 22.94 21.52 47.77 27.50 63.78 25.35 72.56 22.19 76.53 2.09 

Entropy index .16 .13 .22 .13 .26 .13 .29 .13 .30 .13 .31 .13 

ACCESSIBILITY 

3-way 

intersections 

.53 .47 .53 .36 .52 .29 .51 .28 .51 .27 .50 .26 

Cycle path by 

road 

.14 .21 .15 .17 .16 .13 .17 .11 .17 .09 .17 .08 

Cycle path by 

neighbour. 

0.02 28.77 0.02 22.68 0.02 17.67 0.02 15.61 0.02 13.76 .00 .00 
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 NH 100 NH 200 NH 400 NH 600  NH 800 NH 1000 

Objective 

built 

environment 

variables 

Mean Std. 

Dev. 

Mean Std. 

Dev. 

Mean Std. 

Dev. 

Mean Std. 

Dev. 

Mean Std. 

Dev. 

Mean Std. 

Dev. 

Footpath by 

road 

1.94 .69 1.79 .49 1.74 .42 1.71 .40 1.69 .38 1.67 .36 

Footpath by 

neighbour. 

0.2 95.50 0.2 83.96 0.2 74.93 0.2 71.30 0.2 68.97 .02 .01 

Closest public 

transport stop 

6.67 20.30 34.82 61.52 136.43 13.97 214.00 166.89 282.00 202.72 295.95 213.89 

Block size .94 .91 1.45 1.89 1.86 2.74 1.99 2.97 2.09 3.36 2.02 3.58 
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Table 4.4 shows Spearman correlation coefficients for the objective built environment 

measures, with correlation coefficients similar across all neighbourhood sizes. It therefore 

shows only correlations among the measures in 100m neighbourhoods from participants’ 

homes. Correlation coefficients for the other neighbourhood sizes are presented in Appendix 

B. The majority of the correlation coefficients for the objective built environment measures 

were weak (being < 0.5).  

Correlation coefficients between the accessibility measures of cycle path by road and cycle 

path by neighbourhood, and the coefficients between number of public transport stops 

(density measure) and closest public transport stop (accessibility measure) were 0.99. The 

correlation coefficient between percentage of third places in neighbourhoods and all types of 

third places in neighbourhoods was 0.98, and between density measures of population 

density and dwelling density 0.94. These figures indicate that the variables were very highly 

correlated, and therefore that the measures measured similar constructs.  

.  
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Table 4.4 Correlation coefficients among the objective built environment measures 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

1.Population density 1                   
2.Dwelling density 0.94 1                  

3.Lot coverage 0.18 0.09 1                 

4.Entropy index 0.14 0.18 

-

0.18 1                
5.3-way intersections 0.16 0.20 0.04 0.28 1               

6.Bike path by NH 0.1 0.17 

-

0.18 0.32 0.2 1              

7.Bike bath by road 0.12 0.19 

-

0.18 0.34 0.24 0.99 1             

8.Footpath by NH 0.24 0.22 0.20 

-

0.09 

-

0.34 

-

0.15 

-

0.17 1            
9. Footpath by road 0.37 0.40 0.09 0.33 0.56 0.18 0.22 0.26 1           

10.Closest public transport 

stop 0.00 0.05 

-

0.11 0.22 0.18 0.25 0.26 

-

0.04 0.08 1          

11. Block size 

-

0.15 

-

0.20 0.04 

-

0.18 

-

0.46 

-

0.21 

-

0.25 0.10 -0.5 

-

0.13 1         

12. Cafes/bars/restaurants 0.08 0.13 

-

0.20 0.38 0.27 0.25 0.29 

-

0.14 0.22 0.27 

-

0.21 1        

13.Community places 

-

0.05 

-

0.03 

-

0.07 0.12 0.08 0.05 0.04 

-

0.04 0.01 0.13 0.02 0.10 1       

14.Public transport stops 0.00 0.05 

-

0.11 0.23 0.18 0.27 0.27 

-

0.03 0.09 0.99 

-

0.14 0.29 0.14 1      

15. Services 0.09 0.13 

-

0.18 0.35 0.20 0.23 0.24 

-

0.12 0.13 0.27 

-

0.15 0.54 0.05 0.28 1     

16. Shops 0.06 0.14 

-

0.15 0.25 0.21 0.20 0.22 0.01 0.23 0.30 

-

0.19 0.50 0.07 0.30 0.33 1    

17.Natural environment 

-

0.13 

-

0.09 

-

0.15 0.04 0.07 0.09 0.10 

-

0.18 

-

0.04 

-

0.06 0.03 

-

0.03 0.11 

-

0.05 

-

0.09 

-

0.04 1   

18.All types of third places 0.01 0.09 

-

0.27 0.36 0.27 0.31 0.33 

-

0.18 0.15 0.52 

-

0.17 0.51 0.29 0.53 0.55 0.46 0.50 1  

19. Percentage of third places 0 0.08 

-

0.29 0.37 0.25 0.30 0.31 

-

0.17 0.12 0.51 

-

0.13 0.51 0.32 0.51 0.56 0.47 0.51 0.98 1 
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4.5. Summary  

Wellbeing Survey participants’ home addresses were geo-coded, enabling objective built 

environment measures to be calculated for their neighbourhoods. The literature review of 

previous research did not identify a specific walking distance that was comfortable for older 

adults, so six differently-sized neighbourhoods were considered in this research (100m to 

1,000m from participants’ homes). The objective built environment was studied using GIS 

software. It was mapped and measured using 14 different density, mix and access measures.   

The means of most of the density measures (population density, dwelling density and lot 

coverage) decreased when neighbourhood sizes increased; however, the mean number of all 

types of third places increased when neighbourhood sizes increased. The means of the land-

use mix measures (percentage of third places in the respondents’ neighbourhoods and 

entropy index) increased when neighbourhood sizes increased. The means of the accessibility 

measures (three and more way intersections, cycle paths and footpaths, closest public 

transport stops and block size) changed little in relation to neighbourhood buffer size. The 

majority of the correlation coefficients between the measures were low (< 0.5). 
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Chapter 5 Methodology and results for modelling frequency and 

satisfaction with social interaction 

This chapter aims to connect the perceived measures from the Wellbeing Survey with the 

objective measures from the GIS analysis, and to predict social interaction frequency and 

social interaction satisfaction. Two separate models are presented, one that predicts social 

interaction frequency and the other social interaction satisfaction. The quantitative study 

presented in this chapter forms the main component of this research and addresses Research 

Question 1: which social and physical neighbourhood measures and socio-demographic 

attributes are associated with frequency and satisfaction of social interaction of older adults 

in Melbourne? How are these measures interrelated, and how well do they predict the 

neighbourhood social interaction of older adults in Melbourne? 

This chapter is divided into two parts. It first describes the methodology adopted to develop 

the social interaction frequency and social interaction satisfaction models, then the modelling 

results are presented.  

5.1. Analytical strategy 

The literature review identified that the built environment, the social environment, and socio-

demographic attributes influence older adults’ social interaction. It was unclear, however, 

which built environment features (including density, land-use mix and accessibility), social 

environment features (such as safety, feeling of belonging and volunteering) and socio-

demographic attributes (age group and sex, for instance) were the most important, and to 

what extent they influenced older adults´ social interaction. Various types of third places have 

also been found to influence older adults’ social interaction, but the proximity of these places 

to residences, and which of them were associated with social interaction, was also unclear. 

The importance of the measures in predicting social interaction frequency and social 

interaction satisfaction was tested with mediation analysis. Two separate models were 

developed and tested, one for social interaction frequency and the other for social interaction 

satisfaction. Social interaction was measured with the Wellbeing Survey. The objective built 

environment was hypothesised to be an indirect rather than a direct predictor of perceived 

social interaction, that it might influence perceptions of the built environment, which, in turn, 

might affect social interaction frequency and social interaction satisfaction. The perceived 
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built environment was therefore added as the mediator of the objective built environment in 

the modelling phase, as seen in Figure 5.1. Figure 5.2 shows the partial mediation of the 

models that were developed as part of this research.  

First, the mediation analysis was performed to test whether the perceived built environment 

mediated the relationships between the objective built environment and social interaction. 

After the models and regression diagnostics were conducted, the importance of each 

independent variable group (such as perceived social environment and perceived built 

environment) was tested by regressing them separately with social interaction frequency and 

social interaction satisfaction. The social interaction models were run then compared by age 

strata because it was hypothesised that older adults aged between 55 and 64 might have 

different functionality, ability and health status in comparison with participants aged 65 and 

above. All statistical analyses were carried out using StataSE14 software, and histograms 

were plotted in MS Excel 2010. 

 

 

Figure 5.1 Theoretical models of social interaction frequency and social interaction 

satisfaction 
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Figure 5.2 Perceived built environment as a partial mediator between the objective built 

environment and social interaction frequency and social interaction satisfaction  

5.2. Dependent variables 

Two models were developed. Social interaction frequency was the dependent variable in the 

first model. Social interaction satisfaction was the dependent variable in the second model. It 

was a single item measure in the Wellbeing Survey and therefore an ordinal variable. 

Normally, ordered logistic regression analysis is used to model an ordinal dependent variable, 

but its main assumption, proportional odds assumption, was violated in this case. The 

assumption was violated even after the social interaction satisfaction measure categories were 

changed. By way of example, categories of very dissatisfied and dissatisfied were combined 

into one category, other categories stayed as before, and the ordered logistic regression 

analysis was carried out with the new categories. Social interaction satisfaction was treated as 

a continuous variable in this study.  Williams (217) concluded that treating an ordinal 

measure as continuous is reasonable practice when the item is measured in Likert scale. The 

survey items were measured in Likert scale and the categories were equally spaced. These 

equally-spaced five categories were: strongly disagree, disagree, neutral, agree, and strongly 

agree. Researchers have found that treating ordinal items with minimum five categories as 

continuous measures does not harm the analysis (218: Johnson & Creech, 1983; Norman, 

2010; Sullivan & Artino, 2013; Zumbo & Zimmerman, 1993). In addition, linearity was 

tested prior to the analysis and the relationships were found to be linear. Multiple regression 

analysis was conducted to predict social interaction satisfaction. Multiple regression analysis 

has been used in social sciences with an ordinal dependent variable (as in 219, 220), but it 

loses the ordinal nature of the dependent variable. 
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5.3. Independent variables 

Overall, four groups of independent variables were added to the social interaction frequency 

and social interaction satisfaction models. The same groups of variables were used to predict 

social interaction frequency and satisfaction. The majority of the literature reviewed on the 

topic investigated social interaction in general, social interaction frequency, number of social 

contacts, or social network sizes. Only three studies were found that considered social 

interaction satisfaction (29-31), two of them considering social interaction from the transport 

perspective; hence, there was only a small theoretical base on which to organise independent 

variables for modelling social interaction satisfaction. The independent variables were broad 

enough to be treated as predictors for both types of social interaction. Finally, social 

interaction frequency was added as a variable while predicting social interaction satisfaction, 

largely because Argent (221) noted that daily and meaningful face-to-face interactions 

established satisfaction and happiness within people in groups, and fostered local community 

life. Moreover, Weijs-Perree et al. (31) and Pinquart and Sorensen (33) have concluded that 

the number of social interactions influences satisfaction with those interactions. 

The four independent variable groups were: objective built environment (including third 

places); perceived built environment (including third places); perceived social environment; 

and socio-demographic attributes (Figure 5.3). Grey arrows in Figure 5.3 indicate the 

independent variables that were used to predict social interaction frequency, with orange 

arrows showing the variables that were used to model social interaction satisfaction. 
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Figure 5.3 Independent variables in the social interaction frequency and social interaction 

satisfaction models 

The objective built environment measures (including third places) and the perceived social 

environment measures were treated as continuous variables. The perceived built environment 

measures of density, land-use mix, and accessibility, and all perceived third places were 

ordinal variables but treated as continuous variables in this study. The rationale for treating 

ordinal variables as continuous was discussed at the previous section. Finally, all socio-

demographic attributes were entered as categorical variables and were dummy-coded before 

they were added to the models. Socio-demographic variables were entered as control 

variables when social interaction frequency and social interaction satisfaction were modelled. 

5.4. Mediation analysis 

The perceived built environment was treated as the mediator for the objective built 

environment when social interaction frequency and social interaction satisfaction were 

predicted; therefore, the mediation analysis was carried out to test for the meditated path. 

Mediation analysis is often used in social sciences because it aims to  

“Understand mechanisms through which the casual variable affects the 

outcome” (222: 380) 
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or to understand how and why the effect occurs (214), while offering higher confidence in 

generalising research results (223). The hypothesised causal chain in mediation analysis is 

presented in the lower half of Figure 5.4. The idea behind the mediation analysis is that the 

effect of X on Y (see path c) is possibly mediated by another intervening variable M (see 

paths a and b). Variable X could still have a direct effect on the outcome variable Y (see path 

c’) if X is not fully mediated by M, as shown in Figure 5.4. 

 

Figure 5.4 Unmediated model (upper diagram) and mediated model (lower diagram) 

The mediation model in Figure 5.4 assumed a system of three variables, so that two causal 

paths (c’ and b) were input for the outcome variable. The objective built environment was X, 

the perceived built environment was M, and social interaction frequency or social interaction 

satisfaction were Y.  

The paths a, b and c (presented in Figure 5.4) are often estimated with multiple regression 

analysis (222).  

Baron and Kenny (214) and Judd and Kenny (223) distinguished four steps to establish 

mediation (222), which were followed in this analysis and are described below:  
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Complete mediation is indicated when Steps 1 to 4 are completed, and partial mediation is 

indicated when Steps 1 to 3 are completed.  

5.5. Multiple regression analysis 

Multiple regression analysis is one of the most well-known tools used to predict and estimate 

a relationship between variables. The relationship between the dependent and the independent 

variables in the multiple regression analysis can be described with [5.1]. 

yk = β0 + β 1x1 + β 2x2+ … βkxk+ ɛ   [5.1]  

 

Step 1

•First, the path c presented in Figure 5.4 is tested. 

•In order to do so, the causal variable is correlated with the outcome 
variable, then the causal variable is used as a predictor in the 
regression analysis to predict the outcome variable. 

•In this research, the objective built environment measures 
(including third places) were correlated with social interaction 
frequency and social interaction satisfaction. Then the objective 
built environment measures (including third places) were added to 
the regression analyses to predict both types of social interaction.

Step 2

•The path a shown in Figure 5.4. is tested. 

•The causal variable is correlated with the mediator. 

•This means that the objective built environment measures 
(including third places) were correlated with the perceived built 
environment measures (including third places).

Step 3

•The path b in Figure 5.4. is tested. 

•The casual variable and the mediating variable are used as 
predictors in regression analysis to predict the outcome variable. 

•In this research, the objective built environment measures 
(including third places) and the perceived built environment 
measures (including third places) were added as independent 
variables to predict social interaction (social interaction frequency 
and social interaction satisfaction).

Step 4

•M completely mediates the X-Y relationship is established. 

•M is controlled in regression equation. The same regression analysis 
as in Step 3 was used.
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where yk is the dependent variable, β 0- β k are coefficients, x1-xk are the 

independent variables and ɛ is the error term. 

Multiple regression analysis shows the change in the dependent variable value when one of 

the independent variables´ value is varied, while the other independent variables are held 

constant. It also indicates the independent variables´ contribution to the model. It helps to 

understand which independent variables are significant in predicting the dependent variable 

and shows the overall fit of the model (224).  

At the first stage, the independent variables listed in Figure 5.3 were inserted into modelling 

social interaction frequency and social interaction satisfaction, then multiple regression 

assumptions were tested (introduced in the next section), and, finally, only significant 

independent variables (that had p-value < 0.05) were added to the development of the final 

models that are presented in this chapter. The purpose of this modelling was to identify the 

most important social interaction frequency and social interaction satisfaction predictors, and 

to establish a model that is easily replicable; hence, it was reasonable to include only 

significant variables in the final models. The differences in R2 and regression diagnostics for 

models with full sets of variables and with only significant independent variables are 

presented in Appendix D. 

While other more sophisticated methods could have been used in mediation analysis (such as 

SEM or path analysis), regression analysis was considered sufficient after testing for the 

mediated hypotheses, with well-established protocols for testing its underlying assumptions 

and running diagnostics. Multi-level models were also considered prior to analysing the 

quantitative data.  These models were not used however because of low respondent numbers 

in many suburbs and the limited number of LGAs surveyed.  It would be interesting in future 

work to examine the effect of suburban and LGA level characteristics on neighbourhood 

social interactions, sample sizes permitting. 

5.5.1. Assumptions of multiple regression analysis 

Seven multiple regression assumptions were tested before the analyses were run. The 

assumptions and their tests are listed below (178): 
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1. One continuous dependent variable. Social interaction frequency and social 

interaction satisfaction were treated as continuous variables, as discussed in Chapter 

5.2. 

2. Two or more continuous or nominal independent variables. All the independent 

variables were continuous or treated as continuous variables. All the categorical 

variables were dummy-coded before they were added to the analyses.  

3. Linear relationship between the dependent variable and residuals of each 

independent variable, and linear relationship between the dependent variable 

and the independent variables collectively. The first assumption was tested using 

augmented component-plus-residual plots between the dependent and each 

independent variable. Only categorical variables were excluded from this test. The 

second assumption was tested by plotting scatterplot of studentized residuals against 

(unstandardised) predicted values. These plots were observed visually in case there 

was a clear non-linear pattern present. If there were a problem with nonlinearity the 

variable needed transformation. Some variables needed transformation, the 

transformations are shown in the following chapters. 

4. Homoscedasticity of regression residuals. The same scatterplot of the studentized 

residuals versus predicted values that was plotted to test the previous assumption was 

investigated. No pattern should be detected in this plot if the model is well-fitted. 

5. Absence of multicollinearity in data. A Variance Inflation Factor (VIF) test was 

performed. Independent variables that had VIF values larger than 10 were 

investigated further and removed from the following analyses. 

6. Absence of significant outliers, high leverage points or highly influential points. 

Added-variable plots were investigated, in case these points were detected. The raw 

data was investigated in relation to these points. None of the points was deleted 

because there did not appear to be errors with coding or collecting of the data. 

7. Normally distributed residuals. Kernel density plots, standardised normal 

probability plots, and quintile-normal plots were investigated. Normal density was 

added to the Kernel density plot and the difference between the two lines investigated. 

Similar procedures were carried out with standardised normal probability plots and 

quintile normality plots. The residuals were normally distributed.  
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5.5.2. Regression diagnostic tests 

Two regression diagnostic tests (as in 225) were performed in order to estimate the 

appropriateness of the regression models when social interaction frequency and social 

interaction satisfaction were modelled. The tests are described below: 

1. A dependent variable was plotted against the predicted values. In the case of a 

perfectly fitted model, the points would be on one line on a 45˚angle. 

2. Errors in predictions were calculated, representing the difference between the 

predicted social interaction frequency and the measured value of social interaction 

frequency (or social interaction satisfaction). It was defined as Eq. [5.2] for social 

interaction frequency and Eq. [5.3] for social interaction satisfaction: 

ErrorSIF = [(Predicted social interaction frequency – Measured social 

interaction frequency)/ Measured social interaction frequency] *100% 

[5.2] 

ErrorSIS = [(Predicted social interaction satisfaction – Measured social 

interaction satisfaction)/ Measured social interaction satisfaction] *100% 

[5.3] 

Stata 14 commands used to run the models and test the assumptions, and regression 

diagnostics are presented in Appendix B. 

5.6. Developing social interaction frequency and social interaction 

satisfaction models 

5.6.1. Mediation effect while predicting social interaction frequency and social 

interaction satisfaction 

The objective built environment was hypothesised to be mediated by the perceived built 

environment. In order to detect this relationship, the four steps outlined in section 5.4 were 

tested. The results were similar for all neighbourhood sizes (from neighbourhoods 100m to 

neighbourhoods 1,000m from participants’ homes) and between social interaction frequency 

and social interaction satisfaction, so only the results for social interaction frequency within 

100m road network distance from survey participants’ homes are shown in this section. The 
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mediation analysis results for all the remaining neighbourhood sizes and for social interaction 

satisfaction are shown in Appendix C.  

Relationships between the objective built environment measures (including third places) and 

social interaction frequency were tested as the first part of Step 1 in mediation analysis 

(section 5.4). The objective built environment measures were correlated with social 

interaction frequency. The results are shown in Table 5.1. In order to meet the linearity 

requirement, some of the objective built environment variables were transformed. Square root 

transformation, cubic transformation and square transformations were carried out.  

 Table 5.1 Pearson’s correlation between the objective built environment measures and social 

interaction frequency 

Data in Table  show that all the correlation coefficients between social interaction frequency 

and the objective built environment were very weak (-0.12 > r > 0.05).  

Multiple linear regression analysis between social interaction frequency and the objective 

built environment measures (including third places) were carried out as the second part of the 

mediation analysis Step 1. The results are shown in Table 5.2. 

 Objective built environment Correlation coefficients with social interaction frequency (NH100) 

Population density -0.03 

Dwelling density -0.01 

Sqrt (lot coverage) 0.06 

Square (entropy index) 0.01 

Sqrt (no. of 3-way intersections) 0.07 

Cycle path by road 0.03 

Cycle path by neighbourhood 0.02 

Footpath by road -0.01 

Square (footpath by neighbourhood) 0.04 

Closest public transport stops 0.05 

Cubic (block size) -0.12 

Cafes, bars and restaurants -0.03 

Community places -0.02 

Square (public transport stops) 0.05 

Services -0.02 

Cubic (shops) -0.07 

Natural environments -0.06 

No. of all types of third places -0.02 

Percentage of third places -0.01 
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 Table 5.2 Regression analysis between social interaction frequency and the objective built 

environment (including third places) 

Independent variables Model 14 

Population density -0.025 

(0.02)6 

Sqrt (lot coverage) 0.36 

(0.29) 

Square (entropy index) -0.02 

(0.47) 

Sqrt (no. of 3-way 

intersections) 

0.10 

(0.18) 

Cycle path by road 0.14 

(0.16) 

Footpath by road 0.03 

(0.09) 

Square (footpath by 

neighbourhood) 

-0.00 

(0.00) 

Closest public transport stops 0.00 

(0.00) 

Cubic (block size) -0.21* 

(0.12) 

Cafes, bars, restaurants -0.02 

(0.03) 

Community places 0.24 

(2.42) 

Square (public transport 

stops) 

0.42 

(0.54) 

Services -0.03 

(0.06) 

Cubic (shops) 0.04 

(0.03) 

Natural environments -0.15 

(0.58) 

Percentage of third places -0.00 

(8.17e-05) 

Constant 3.58*** 

(0.24) 

  

Observations 454 

R-squared 

Prob > F 

0.030 

0.6376 

*** p<0.01, ** p<0.05, * p<0.1 

 

Data in Table 5.2 show that the model did not reach significance and that none of the 

objective built environment measures were significant predictors of social interaction 

frequency. Tables 5.1. and 5.2. showed a very weak relationship between social interaction 

frequency and the objective built environment, so Step 1 requirements were not met. 

                                                 
4 Independent variables dwelling density, all types of third places and cycle paths by neighbourhood were 

removed due to multicolinearity 
5 Coefficent 
6 Standard error 
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Next, the mediation analysis, Step 2, was tested to establish the relationships among the 

objective and the perceived built environments measures (including third places). The 

correlation coefficients are presented in Table 5.3. The column headers are objective 

measures and the row headers are perceived measures. 
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Table 5.3 Correlation coefficients between the objective built environment measures and perceived built environment measures  
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General 

appear. -0.08 -0.07 0.08 -0.03 0.03 0.02 0.05 -0.02 -0.04 0.09 0.02 -0.06 0.05 0.03 -0.03 -0.03 -0.10 -0.06 -0.05 

General 

environ. -0.18 -0.17 0.08 -0.17 -0.13 -0.13 -0.18 -0.07 -0.24 -0.04 0.08 -0.18 0.03 -0.07 -0.18 -0.06 -0.06 -0.19 -0.17 

Density 0.16 0.17 -0.06 0.07 -0.04 0.00 0.01 0.08 0.03 -0.02 -0.08 0.07 0.03 0.02 0.03 0.05 -0.04 0.05 0.05 

Mix -0.01 -0.02 0.10 -0.04 0.01 0.00 0.02 0.08 0.07 -0.01 0.01 0.04 0.02 0.00 -0.01 0.03 -0.04 0.01 -0.02 

Access -0.02 -0.04 0.02 -0.06 -0.12 0.02 -0.01 0.07 -0.04 -0.01 -0.10 -0.05 -0.01 0.02 0.03 0.02 -0.08 -0.02 -0.03 

Feelings 

towards 

urban 

growth -0.03 -0.02 -0.01 0.02 -0.02 0.08 0.07 -0.02 -0.08 0.06 -0.07 0.06 0.10 0.08 0.01 0.01 -0.05 0.05 0.10 

Cafes, bars, 

restaurants 0.12 0.13 -0.04 0.10 0.17 0.06 0.10 -0.01 0.18 0.14 -0.11 0.08 -0.03 0.15 0.10 0.02 -0.12 0.08 0.09 

Shops -0.12 -0.13 0.11 -0.03 -0.03 -0.03 -0.08 0.07 -0.01 0.06 -0.03 0.03 0.03 0.02 0.02 0.00 -0.15 0.00 -0.07 

Services -0.16 -0.17 0.17 -0.07 0.05 0.00 0.00 -0.08 -0.04 0.08 -0.01 -0.02 0.07 -0.01 0.01 0.02 -0.08 0.00 0.01 

Public 

transport 

stops 0.01 -0.01 0.10 0.11 0.15 0.10 0.09 -0.04 0.12 0.13 -0.10 0.06 0.06 0.09 0.13 0.03 -0.03 0.10 0.15 

Natural 

environment -0.03 -0.05 0.14 0.01 0.12 0.11 0.11 0.00 0.10 0.09 -0.09 0.03 0.00 0.09 0.07 0.04 0.02 0.06 0.06 

Footpaths -0.06 -0.06 0.12 0.00 0.14 0.02 0.05 -0.01 0.10 0.05 -0.02 -0.01 0.01 0.06 0.02 0.01 0.01 0.02 0.03 

Open public 

spaces -0.03 -0.04 0.11 0.03 0.10 0.03 0.03 0.04 0.11 0.06 -0.12 0.01 -0.01 0.05 0.04 0.02 -0.01 0.02 0.02 

Community 

places -0.10 -0.10 0.16 -0.11 0.06 0.01 0.02 0.01 0.04 0.07 -0.04 -0.02 -0.03 0.02 0.02 0.04 -0.04 0.00 -0.03 
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Data in Table 5.3 show that the correlations between the objective built environment and the 

perceived built environment were very weak for the majority of the correlation coefficients (< 

0.2). Correlation coefficients were largest between the perceived measure of general 

environment and the objective measures of footpaths in neighbourhood, being -0.24. There 

was no significant correlation between the perceived third places and the objective measures 

of third places (perceived shops and objective shops, for instance). Taken together, these 

correlation coefficients are considered weak. Thus, Step 2 requirements were not met. 

Finally, regression analysis between social interaction frequency and the objective built 

environment measures (including third places) and the perceived built environment measures 

(including third places) was conducted in order to test Step 3 and Step 4. The regression 

analysis results are presented in Table 5.4. 

Table 5.4 Regression analysis of social interaction frequency on the objective and perceived 

built environment measures 

Independent variables Model 17 

OBJECTIVE MEASURES 

Population density 0.008 

(-0.02)9 

Sqrt (lot coverage) -0.06 

(-0.27) 

Square (entropy index) 0.00 

(-0.43) 

Sqrt (3-way and more intersections) -0.02 

(-0.16) 

Cycle path by road 0.16 

(-0.15) 

Footpath by road 0.09 

(-0.09) 

Square (footpath by neighbourhood) 0.00 

(0.00) 

Closest public transport stop 0.00 

(0.00) 

Cubic (block size) -0.198* 

(-0.12) 

Cafes, bars, restaurants 0.00 

(-0.03) 

Community places -1.04 

(-2.11) 

Square (public transport stops) 0.36 

(-0.48) 

Services -0.03 

(-0.05) 

                                                 
7 Independent variables dwelling density, all types of third places and cycle paths by neighbourhood were 

removed due to multicolinearity 
8 Coefficent 
9 Standard error 
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Independent variables Model 17 

Cubic (shops) 0.03 

(-0.02) 

Natural environments 0.21 

(-0.52) 

Percentage of third places 0.00 

(0.00) 

PERCEIVED MEASURES 

General appearance 0.17*** 

(-0.06) 

General environment 0.11* 

(-0.06) 

Density 0.05 

(-0.04) 

Mix 0.04 

(-0.04) 

Access -0.03 

(-0.03) 

Feelings towards urban growth 0.00 

(-0.09) 

Cafes, bars and restaurants 0.10** 

(-0.04) 

Shops 0.01 

(-0.04) 

Services 0.01 

(-0.04) 

Public transport stops -0.02 

(-0.04) 

Natural environments 0.03 

(-0.05) 

Footpaths 0.22*** 

(0.06) 

Open public spaces 0.01 

(-0.06) 

Community places 0.02 

-0.06 

Constant 0.768* 

-0.43   

Observations 411.00 

R-squared 0.32 

*** p<0.01, ** p<0.05, * p<0.1 
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The findings of the regression analysis (Table 5.4) show that none of the objective built 

environment measures significantly predicted social interaction frequency (p <0.05), while 

some of the perceived built environment measures, such as general appearance, general 

environment, social interaction in cafes, bars and restaurants and social interaction on 

footpaths were significant social interaction frequency predictors (p > 0.05).  

To summarise, the mediation conditions in Steps 1 to 4 were not met, that is, the perceived 

built environment (including third places) did not mediate the objective built environment 

(including third places), and the objective built environment (including third places) did not 

directly predict social interaction frequency. This was similar for all neighbourhood sizes for 

both social interaction frequency and social interaction satisfaction. The objective measures 

were therefore excluded from further analyses. These findings indicate that perceptions of the 

built environment are more important than actual measures of the built environment for older 

adults’ social interaction (at least within this sample). This may be because perceptions 

consider both quantity and quality of the measures, whereas objective measures concentrate 

on quantifying the features. Consequently, only the perceived social environment and the 

perceived built environment (including third places) were included in future analyses, with 

the socio-demographic attributes being held constant. 
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5.7. Results of modelling social interaction frequency 

 

Figure 5.5 Social interaction frequency model 

The results of modelling social interaction frequency are presented in Table 5.5, with only the 

pathways that predicted social interaction frequency modelled (shown with the solid arrows 

in Figure 5.5). 

Table 5.5 Social interaction frequency model 

Independent variables Social interaction frequency model 

Belonging to suburb 0.15***10 

(0.04)11 

Community spirit 0.34*** 

(0.04) 

Participation in com. groups 0.19*** 

(0.03) 

Cafes/bars/restaurants 0.08*** 

(0.02) 

Footpaths 0.18*** 

(0.03) 

Constant 0.29* 

(0.18) 

  

Observations 466 

R-squared 

Adjusted R-squared 

Prob > F 

0.47 

0.47 

0.00 

*** p<0.01, ** p<0.05, * p<0.1 

 

                                                 
10 Coefficient 
11 Standard error 
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Table 5.5. includes only significant social interaction frequency model predictors, but all the 

perceived social environment, perceived built environment, and perceived third places 

measures were entered into social interaction frequency modelling, while the socio-

demographic attributes were held constant. Regression assumptions were then tested and the 

model adjusted accordingly. Finally, the social interaction frequency model was run with 

only the significant variables included, which was the final model presented in Table 5.5. As 

this research aimed to distinguish the most important social interaction frequency predictors 

and to develop a model that is easily replicable, a decision was made to include only the 

significant variables in the final model. The results did not differ significantly between the 

model that included all the independent variables and the one that is presented here. Both 

models are presented in Appendix D. 

Table 5.5 shows that the model was statistically significant: Prob > F = 0.00. The statistical 

significance of the model indicates the reliability of the independent variables in predicting 

the dependent variable. The R2 = 0.47, meaning approximately half (47%) of the variance in 

social interaction frequency was predicted by the independent variables. Some researchers 

argue that the adjusted-R2 provides more robust association between dependent and 

independent variables (226), and in this case the adjusted-R2 was similar (0.47).  

Table 5.5. shows that the perceived social environment measures belonging to suburb, 

community spirit, and participation in community groups, alongside the perceived social 

interaction in third places such as in cafes, bars and restaurants and on footpaths were 

significant social interaction frequency predictors (p < 0.05).  

All the independent variables´ coefficients were positive. This means that for every unit 

increase, for example, in belonging to suburb, social interaction frequency increased by 0.15 

units when all the other variables were held constant. Independent variables community spirit 

and participation in community groups had the highest coefficient values (0.34 and 0.19, 

respectively), indicating that these variables made the greatest contribution to social 

interaction frequency. 

The results indicate that the perceived social environment (especially community aspects 

such as feeling of belonging, community spirit, and participation in community groups) and 

some perceived third places (cafes, bars and restaurants and footpaths) were important for 

neighbourhood social interaction frequency. Interestingly, the objective third places measured 
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did not show a significant relationship with social interaction frequency (but some perceived 

third places did). This may indicate that the quality of third places is more important than the 

number and proximity of these. This is explored further in Chapter 8, Discussion. 

Next, the regression diagnostic tests were run. The model was fitted as per equation [5.1]. 

First, the plot of the actual values of social interaction frequency (measured with the 

Wellbeing Survey) against predicted values was run (Figure 5.6). Predicted social interaction 

frequency was calculated for each participant using the regression analysis output. If the 

model fitted perfectly, the points would align into one line. In this case the points were at a 

45-degree angle (along the line), indicating the model was a good fit. 

 

 

Figure 5.6 Predicted versus measured social interaction frequency 

The error in predictions was calculated, that is, the difference between the predicted social 

interaction frequency and the measured value of social interaction frequency. Figure 5.7 

shows that 43.0 % of the social interaction frequency prediction error was within 10% of 

actual value. This means that 43.0 % of all predicted social interaction frequency cases 

differed within 10% of the measured value of social interaction frequency. 80.9% were 

within 25% and 95.7% were within 50% of the actual value. 
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Error % less than Nr of cases % of all cases 

5% 94 21.17 % 

10% 191 43.02% 

25% 359 80.86 % 

50% 425 95.72 % 

75% 431 97.07% 

100% 439 98.87 % 

> 100% 444 100 % 

 

 

Figure 5.7 Social interaction frequency error in predictions 

Socio-demographic attributes, perceived built environment measures, and the majority of the 

perceived third places were not significant predictors of social interaction frequency. Each 

independent variable group (socio-demographic attributes, for example) was modelled 

separately with social interaction frequency to capture the relative importance of these groups 

for social interaction frequency. The R2 values and significant social interaction frequency 

predictors from these groups are presented in Table 5.6.  

Table 5.6 Significance of different independent variable groups while predicting social 

interaction frequency 

Variable group R2 p 

Socio-demographic 

characteristics 

0.12 All p > 0.05. 

Perceived social 

environment 

0.42 Belonging to suburb; Community spirit; Participation in community 

groups; and Community wellbeing had p < 0.05. 

Perceived built 

environment 

0.13 General appearance and General environment had p < 0.05. 

Perceived third places 0.24 Cafes, bars and restaurants; Footpaths; and Community places had p 

< 0.05. 

Data in Table 5.6. show that the perceived social environment measures and the perceived 

third places had the highest R2 values; therefore, they were the most explanatory predictors of 

social interaction frequency in the model. The same conclusions were reached with the final 

model that was presented in Table 5.5. The perceived social environment measure community 

wellbeing and perceived third place community places were significant social interaction 

frequency predictors while testing only one group at a time, but these associations were not 

present in the final model (Table 5.5). Social environment measures belonging to suburb, 

community spirit, and participation in community groups, and perceived social interaction in 
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cafes, bars and restaurants and on footpaths, were also significant in the final model (Table 

5.5). The perceived built environment measures and socio-demographic attributes were the 

least important explanatory predictors of social interaction frequency (R2 0.13 and 0.12, 

respectively). The perceived built environment measures general appearance and general 

environment were significant social interaction frequency predictors within their group but 

were not present in the final model (Table 5.5). 

Finally, the model was tested for the two age groups: people aged 55 to 64 (Table 5.7) and 

people aged 65 and older (Table 5.8).  

Table 5.7 Social interaction frequency model with participants aged 55 to 64  

Independent variables Social interaction frequency model with participants aged 55 to 64  

Participation in community groups 0.29***12 

(0.04)13 

Cafes, bars and restaurants 0.16*** 

(0.04) 

Footpaths 0.23*** 

(0.05) 

Constant 1.29*** 

(0.22) 

  

Observations 202 

R-squared 

Adjusted R-squared 

Prob > F 

0.35 

0.34 

0.00 

*** p<0.01, ** p<0.05, * p<0.1 

 

Table 5.8 Social interaction frequency model with participants aged 65 and above 

Independent variables Social interaction frequency model with participants aged 65 and 

above  

Belonging to suburb 0.19*** 

(0.06) 

Community spirit 0.48*** 

(0.06) 

Participation in community 

groups 

0.14*** 

(0.04) 

Constant 0.65*** 

(0.25) 

  

Observations 270 

R-squared 

Adjusted R-squared 

Prob > F 

0.41 

0.41 

0.00 

 

                                                 
12 Coefficient 
13 Standard error 
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Tables 5.7 and 5.8 show that both models were significant for predicting social interaction 

frequency. The predictors for the models were selected in similar fashion to the social 

interaction frequency model predictors for all older adults. R2 for social interaction frequency 

model for participants aged 55 to 64 was 0.35 and for those aged > 65 it was 0.41. 

Participation in community groups was a significant social interaction frequency predictor 

for both models. Belonging to suburb and community spirit were important social interaction 

frequency predictors for participants aged > 65. None of the perceived built environment 

measures (including third places) was a significant predictor for this older age group. This 

could be due to the smaller sample size. Social interaction in cafes, bars and restaurants and 

on footpaths was a significant social interaction frequency predictor for participants aged 55 

to 64. 

The overall social interaction frequency model across all ages (presented in Table 5.5) had 

the same predictors as for both age group models. 

5.8. Results of modelling social interaction satisfaction 

Social interaction satisfaction was modelled similarly to social interaction frequency. The 

objective built environment measures were excluded from the modelling. The perceived 

social environment (including social interaction frequency), the perceived built environment, 

perceived third places, and socio-demographic attributes were added to the modelling. The 

model variables are presented in Figure 5.8 and the modelling results are presented in Table 

5.9. 

 

Figure 5.8 Social interaction satisfaction model  
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Table 5.9 Social interaction satisfaction model 

Independent variables Social interaction satisfaction model 

Social interaction frequency 0.49***14 

(0.04)15 

Belonging to suburb 0.17*** 

(0.05) 

Community spirit 0.35*** 

(0.05) 

Services -0.07*** 

(0.02) 

Constant 0.37** 

(0.19) 

  

Observations 460 

R-squared 

Adjusted R-squared 

Prob > F 

0.52 

0.51 

0.00 

*** p<0.01, ** p<0.05, * p<0.1 

Table 5.9 shows that the model was significant (Prob >F = 0.00), with approximately 52 % of 

the model variance ascribed to the independent variables. Data presented in Table 5.9 show 

four variables were significant for predicting social interaction satisfaction: social interaction 

frequency, belonging to suburb, community spirit, and perceived social interaction in services 

(such as medical practices, banks and hairdressers). The final model predictors were chosen 

in a similar way to social interaction frequency model predictors.  

All the independent variables´ coefficients (besides services) were positive, meaning for 

example that if social interaction frequency increased by one unit, the social interaction 

satisfaction increased by 0.49 units when the all other variables were held constant. When 

perceived social interaction in services was increased by one unit, however, the social 

interaction satisfaction decreased by -0.07 units. 

It can be concluded that as in the social interaction frequency model the perceived social 

environment features (such as social interaction frequency, belonging to suburb, and 

community spirit) and some perceived third places (such as services) were important 

neighbourhood measures for social interaction satisfaction. It is notable that four measures 

predicted half (52%) of social interaction satisfaction. Community spirit and belonging to 

suburb were also social interaction frequency predictors. This means that these variables 

were direct and indirect predictors of social interaction satisfaction. Community spirit and 

                                                 
14 Coefficient 
15 Standard error 



Methodology and results for modelling frequency and satisfaction with social interaction 

 

125 

 

belonging to suburb seem therefore to be key measures in the perceived social environment. 

Figure 5.9. shows the items included in community spirit and the mean scores. Means were 

high, > 3.5 (out of 5.0). Figure 5.10 shows means of belonging to suburb items. These were 

also high (>4.0), indicating that the majority of participants agreed or strongly agreed that 

they belonged to their suburb. 
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Figure 5.9 Means of community spirit items 

 

Figure 5.10 Means of belonging to suburb items 

Next, the regression diagnostic test was run for the social interaction satisfaction model. The 

first diagnostic test (where the fitted values were plotted with the actual values) was omitted 

because social interaction satisfaction was an ordinal measure by nature and this type of 

analysis does not provide useful results. 

Error in prediction is shown in Figure 5.10. It shows that most of the social interaction 

satisfaction prediction error (50.1 %) was within 10% of actual value. This means that 50.1 % 
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of all predicted social interaction frequency cases differed within 10% from the measured 

value of social interaction frequency. 83.1% were within 25% and 94.6% were within 50% of 

their actual value.  

 

Figure 5.11 Error in predictions in social interaction satisfaction model 

Socio-demographic attributes, and the majority of perceived social environment, perceived 

built environment and perceived third places’ variables were not significant predictors of 

social interaction satisfaction. Again, similar to the social interaction frequency analysis, 

these independent variable groups were added separately to the modelling to test the 

importance of each group for social interaction satisfaction. The results are presented in Table 

5.10. 

Table 5.10 Significance of different independent variable groups in predicting social 

interaction satisfaction 

Variable group R2 p 

Socio-demographic 

characteristics 

0.14 Gender p < 0.05 

Perceived social environment 0.51 Social interaction frequency, belonging to suburb, community spirit p 

<0.05 

Perceived built environment 0.12 General appearance and land use mix p <0.05 

Perceived third places 0.13 Cafes, bars and restaurants, public transport, footpaths, community 

places p <0.05 

Table 5.10. shows that the perceived social environment had the highest R2 0.51. The social 

environment measures of social interaction frequency, belonging to suburb, and community 

spirit were significant social interaction satisfaction predictors within their group, The R2 was 

similar among the other independent variable groups, varying between 0.12 and 0.14. The 

socio-demographic attribute gender (higher for female) was a significant social interaction 
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satisfaction predictor that was not shown in the final model (presented in Table 5.9). General 

appearance and land-use mix were significant predictors in the perceived built environment 

group. These measures were not present in the final model (Table 5.9). Finally, the perceived 

third places, such as cafes, bars and restaurants, public transport stops, footpaths, and 

community places were significant predictors within their group, but none of these measures 

was included in the final model (Table 5.9). 

Finally, the model was tested for the two age groups. The results are shown in Table 5.11. 

and Table 5.12. 

Table 5.11 Social interaction satisfaction model with participants aged 55 to 64  

Independent variables Social interaction satisfaction model with participants aged 55 to 64  

Social interaction frequency 0.42***16 

(0.07)17 

Belonging to suburb 0.20*** 

(0.07) 

Community spirit 0.40*** 

(0.07) 

Constant -0.01 

(0.27) 

  

Observations 202 

R-squared 

Adjusted R-squared 

Prob > F 

0.52 

0.52 

0.00 

*** p<0.01, ** p<0.05, * p<0.1 

 

Table 5.12 Social interaction satisfaction model with participants aged 65 and above 

Independent variables Social interaction satisfaction model with participants aged 65 and 

above 

Social interaction frequency 0.57*** 

(0.06) 

Community spirit 0.19*** 

(0.07) 

Community inclusion 0.17*** 

(0.06) 

Participation in community 

groups 

0.09** 

(0.04) 

Public transport stops -0.10*** 

(0.03) 

Constant 0.66*** 

(0.24) 

  

                                                 
16 Coefficient 
17 Standard error 
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Independent variables Social interaction satisfaction model with participants aged 65 and 

above 

Observations 251 

R-squared 

Adjusted R-squared 

Prob > F 

0.53 

0.51 

0.00 

*** p<0.01, ** p<0.05, * p<0.1 

Tables 5.11. and 5.12. show that both the models were significant. Approximately 52% of the 

social interaction satisfaction model variance was ascribed to the independent variables for 

participants aged 55 to 64 and for 53% of participants aged > 65. Social interaction 

frequency, belonging to suburb and community spirit were significant social interaction 

satisfaction predictors for those aged 55 to 64. Social interaction frequency, community spirit, 

community inclusion, participation in community groups and social interaction in third places 

such as public transport stops were significant social interaction satisfaction predictors for 

participants aged > 65. Public transport stops had a negative coefficient. This means that 

when perceived social interaction at public transport stops increased by one unit social 

interaction satisfaction decreased by 0.1 unit. These results indicate that perceived third 

places are not significant for social interaction satisfaction in either age group.  

5.9. Other models considered 

Different analyses were carried out to model social interaction frequency (and social 

interaction satisfaction), but all resulted in similar models (and diagnostic results); therefore, 

regression analysis was chosen as it was the most well-known and used technique. The 

results of the regression models were also similar for all neighbourhood sizes. The results of 

the other models are presented in Table 5.13 and Table 5.14. Square root and cubic models 

were also considered, but these resulted in less significant models and are not presented in the 

tables. 

Table 5.13 Other models considered for predicting social interaction frequency 

 Model 1 

(multiple 

regression) 

Model 2A (log-

model) 

(NH100-800m) 

Model 2B (log - 

model) 

(NH 1000m) 

Model 3 (Principal 

component regression) 

R2 

Adjusted R2 

0.48 

0.47 

0.41 

0.40 

0.42 

0.41 

0.39 

0.39 

Model 

predictors 

Belonging to 

suburb 

Belonging to suburb Belonging to suburb  

Community 

spirit 

Community spirit Community spirit  

Participation in 

community 

groups 

Participation in 

community groups 

Participation in 

community groups 
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Footpaths Footpaths Footpaths  

Cafes, bars, 

restaurants 

   

  Shops  

  Closest public 

transport stop 

 

   Perceived social 

interactions in third 

places 

   Perceived social 

environment and built 

environment 

Predictor 

errors: 

Within 10% 

Within 25% 

Within 50% 

 

43.0% 

80.9% 

95.7% 

 

52.8% 

84.6% 

95.5% 

 

53.7% 

84.6% 

95.5% 

  

37.4% 

81.1% 

94.8% 

Assumptions Met Heteroscedasticity Heteroscedasticity Heteroscedasticity 

Table 5.13 shows that logarithmic models differed between 100m-800m and 1000m 

neighbourhoods when modelling social interaction frequency. Multiple regression model had 

the highest R2, being 0.48. The logarithmic models´ predictor errors were slightly higher 

compared to the multiple regression model. The multiple regression model only met the 

regression assumptions, while heteroscedasticity was present in other models. The multiple 

regression model was considered the most accurate, considering it was similar in all 

neighbourhood sizes, had highest R2, and met regression assumptions.  

Table 5.14 shows that logarithmic models differed between 100m-400m and 600m-1000m 

neighbourhoods when modelling social interaction satisfaction. It also shows that principal 

component regression differed between 100-800m and 1000m neighbourhoods when 

modelling social interaction satisfaction. Multple regression model had highest R2 (0.51) and 

it was the only model where regression assumptions were met when predicting social 

interaction satisfaction. The logarithmic models´ predictor errors were slightly higher 

compared to the multiple regression model. Just as for social interaction frequency, the 

multiple regression model was considered the most accurate, considering it was similar in all 

neighbourhood sizes, had the highest R2, and it met regression assumptions. 

Table 5.14 Other models considered for predicting social interaction satisfaction 

 Model 1 

(multiple 

regression) 

Model 2A (log - 

model) 

(NH100-400m) 

Model 2B (log-

model) 

(NH 600-1000m) 

Model 3A 

(Principal 

component 

regression) 

(NH 100-800m) 

Model 3B 

(Principal 

component 

regression) 

(NH 1000m) 



Methodology and results for modelling frequency and satisfaction with social interaction 

 

131 

 

R2 

Adjusted R2 

0.51 

0.51 

0.43 

0.43 

0.43-044 

0.42-0.43 

0.34 

0.33 

0.32 

0.31 

Model 

predictors 

Belonging to 

suburb 

Belonging to 

suburb 

Belonging to 

suburb 

  

Community 

spirit 

Community 

spirit 

Community spirit   

Services Participation in 

community 

groups 

Participation in 

community groups 

  

Social 

interaction 

frequency 

Feelings toward 

urban growth 

Feelings toward 

urban growth 

  

 Shops Shops   

 Services Services   

  Footpaths   

   Perceived 

social 

interactions in 

third places 

Perceived 

social 

interactions 

in third 

places 

   Perceived 

social and built 

environment 

Perceived 

social and 

built 

environment 

   Density, mix 

and access 

 

Pred. errors: 

Within 10% 

Within 25% 

Within 50% 

 

45.8% 

80.2% 

93.3% 

 

59.0% 

86.3% 

94.5% 

 

56.5-57.8% 

86.8% 

94.5-95.0% 

  

38.2% 

79.6% 

92.8% 

 

39.4% 

79.6% 

92.8% 

Assumptions Met. Met Heterosc. Heterosc. Heterosc. 

 

5.10. The relationship between the number and proximity of third places 

and social interaction frequency and social interaction satisfaction 

The objective built environment (including third places) measures were not significant social 

interaction frequency and social interaction satisfaction predictors. This may indicate that the 

quality of the built environment might be of greater importance than the quantity of its 

features. The survbey did not consider quality of the built environment and it should be 

investigated further in follow up studies. The literature review nevertheless stressed the 

importance of different types of third places for social interaction, so the mean number of 

different types of third places in participants’ neighbourhoods was calculated for participants 

who were very satisfied or satisfied with their social interaction (social interaction frequency 

and social interaction satisfaction). This number was compared with the other participants 

(who were neutral or were not satisfied with their social interaction). Participants who were 
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very satisfied or satisfied with their social interaction will be referred to as satisfied with 

social interaction throughout this analysis, while participants who were neutral, dissatisfied 

or very dissatisfied will be referred to as neutral or not satisfied with social interaction. The 

average number was calculated for each type of third place separately in the given 

neighbourhood sizes (as seen in Tables 5.15 and 5.16). First, the number of one type of third 

place (number of shops, for instance) was counted for each participant for a given 

neighbourhood size (for example, 100 m from home) and then the mean (number of shops in 

this example) was calculated among participants who had this type of third place available. 

Where one participant had, for example, three shops in a 100m neighbourhood, all three 

shops were considered in the calculation.  
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Table 5.15. Mean number of third places for participants who were satisfied (or not) with social interaction frequency 

Third places Mean number of third places for participants’ neighbourhoods 

who were satisfied with social interaction frequency (n=311) 

Mean number of third places for participants’ neighbourhoods who 

were neutral or not satisfied with social interaction frequency  

NH 100 

Cafes/bars/restaurant 0.3 0.2 

Community place 0.0 0.1 

Public transport stop 0.3 0.2 

Service 0.3 0.3 

Shop 0.2 0.2 

Natural environment 0.2 0.3 

NH 200 

Cafes/bars/restaurant 1.0 0.7 

Community place 0.1 0.2 

Public transport stop 0.9 0.7 

Service 1.0 0.9 

Shop 0.8 0.6 

Natural environment 1.3 1.1 

NH400 

Cafes/bars/restaurant 4.3 3.5 

Community place 0.6 0.7 

Public transport stop 3.5 3.1 

Service 4.7 3.9 

Shop 3.4 3.0 

Natural environment 3.4 3.3 

NH600 

Cafes/bars/restaurant 9.6 8.2 

Community place 1.6 1.6 

Public transport stop 8.2 7.3 

Service 10.3 9.2 

Shop 7.6 7.7 

Natural environment 6.4 6.0 

NH 800 

Cafes/bars/restaurant 17.2 15.5 

Community place 3.2 3.2 

Public transport stop 14.9 13.5 

Service 17.9 16.7 

Shop 13.9 14.8 
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Third places Mean number of third places for participants’ neighbourhoods 

who were satisfied with social interaction frequency (n=311) 

Mean number of third places for participants’ neighbourhoods who 

were neutral or not satisfied with social interaction frequency  

Natural environment 7.1 8.1 

NH 1000 

Cafes/bars/restaurant 25.7 25.1 

Community place 5.4 5.0 

Public transport stop 22.7 21.4 

Service 26.6 26.2 

Shop 21.3 23.8 

Natural environment 7.7 8.9 
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The first column in Table 5.135 (for each neighbourhood size) shows the mean number of 

third places in the neighbourhoods of participants who were satisfied with their social 

interaction frequency. The second column shows the mean number of third places in the 

neighbourhoods for participants who were neutral or not satisfied with social interaction 

frequency. As expected, the average number of third places increased when neighbourhood 

sizes increased for both groups. Perhaps less expected was that the mean number of third 

places was similar for the two groups. The difference between the groups was largest for the 

800m neighbourhood. In this case, participants who were satisfied with their social 

interaction frequency had (on average) 17.2 cafes, bars and restaurants around, whereas 

other participants had (on average) 15.5 cafes, bars and restaurants in their neighbourhoods. 

The difference between the two groups was 1.7 cafes, bars and restaurants. These two 

numbers do not differ much and are unlikely to have any practical significance; hence, this 

analysis supported the previous finding that the number of third places in participants’ 

neighbourhoods does not influence older adults´ social interaction frequency. 
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Table 5.16. Mean number of third places for participants who were satisfied (or not) with social interaction  

Third places Mean number of third places in neighbourhoods of participants 

who were satisfied with social interaction  

Mean number of third places in neighbourhoods of participants who 

were neutral or not satisfied with social interaction  

 

NH 100 

Cafes/bars/restaurant 0.2 0.2 

Community place 0.1 0.0 

Public transport stop 0.3 0.2 

Service 0.3 0.3 

Shop 0.1 0.2 

Natural environment 0.3 0.3 

NH 200 

Cafes/bars/restaurant 0.8 0.8 

Community place 0.2 0.1 

Public transport stop 0.8 0.7 

Service 0.9 0.8 

Shop 0.7 0.7 

Natural environment 1.1 1.5 

NH400 

Cafes/bars/restaurant 3.8 3.6 

Community place 0.6 0.7 

Public transport stop 3.4 2.9 

Service 4.2 4.0 

Shop 3.1 3.3 

Natural environment 3.3 3.5 

NH600 

Cafes/bars/restaurant 8.6 8.8 

Community place 1.7 1.5 

Public transport stop 7.9 7.0 

Service 9.5 9.5 

Shop 6.9 9.1 

Natural environment 6.1 6.4 

NH 800 

Cafes/bars/restaurant 16.1 16.1 

Community place 3.3 2.9 

Public transport stop 14.5 12.9 

Service 16.9 17.1 
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Third places Mean number of third places in neighbourhoods of participants 

who were satisfied with social interaction  

Mean number of third places in neighbourhoods of participants who 

were neutral or not satisfied with social interaction  

 

Shop 13.3 16.4 

Natural environment 6.9 9.8 

NH 1,000 

Cafes/bars/restaurant 25.0 25.8 

Community place 5.3 4.8 

Public transport stop 22.4 20.5 

Service 25.7 27.1 

Shop 21.3 25.5 

Natural environment 7.3 10.0 
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The first column in Table 5.16 (for each neighbourhood size) shows the mean number of 

third places available for respondents who were satisfied with their social interaction. The 

second column shows the mean number of third places available in the neighbourhoods of 

participants who were neutral or not satisfied with social interaction. The results of this 

analysis were analogous to the analysis carried out with social interaction frequency. The 

average number of third places was similar in the two groups. The difference between the 

groups was largest for shops in the 600m to 1000m neighbourhoods. Participants who were 

satisfied with their social interaction had on average 21.3 shops within 1,000m from their 

home, whereas other participants had (on average) 25.5 shops around. While the average 

number of shops was larger for the participants who were neutral or not satisfied with their 

social interaction, at all neighbourhood sizes, it is unlikely that the differences were 

practically meaningful. This analysis also indicated that the number of third places (and 

especially number of shops) might not influence older adults’ social interaction satisfaction. 
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Table 5.17. Mean distances from home to third places for participants who were satisfied with social interaction frequency 

Third places Number of participants who 

were satisfied with SI18 

frequency and had the third 

places in the neighbourhood 

Mean distance from home to the 

third places (m) for participants 

who were satisfied with SI 

frequency and had the third places 

in the neighbourhood  

Number of participants who 

were neutral or not satisfied 

with SI frequency and had the 

third places in the 

neighbourhood 

Mean distance from home to the 

third place (m) for participants who 

were neutral or not satisfied with SI 

frequency and had the third places 

in the neighbourhood 

NH 100 

Cafes/bars/restaurant 17 51.9 23 74.9 

Community place 6 57.5 16 66.0 

Public transport stop 27 50.1 35 53.2 

Service 24 49.2 40 54.5 

Shop 12 46.5 27 59.0 

Natural environment 30 37.2 72 44.64 

NH 200 

Cafes/bars/restaurant 34 134.6 59 133.2 

Community place 17 120.8 40 119.4 

Public transport stop 56 130.5 88 134.3 

Service 50 126.1 87 124.7 

Shop 34 135.9 55 127.9 

Natural environment 69 106.3 132 103.1 

NH400 

Cafes/bars/restaurant 73 280.3 124 286.7 

Community place 52 264.8 111 267.4 

Public transport stop 110 274.1 193 280.9 

Service 103 275.8 176 278.1 

Shop 75 278.2 124 272.6 

Natural environment 128 244.1 235 239.0 

NH600 

Cafes/bars/restaurant 105 411.0 175 414.3 

Community place 97 436.6 178 411.5 

Public transport stop 136 412.5 241 418.3 

Service 138 367.2 230 413.6 

Shop 112 391.8 188 421.5 

Natural environment 152 359.2 264 363.0 

NH 800 

                                                 
18 Social interaction 
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Third places Number of participants who 

were satisfied with SI18 

frequency and had the third 

places in the neighbourhood 

Mean distance from home to the 

third places (m) for participants 

who were satisfied with SI 

frequency and had the third places 

in the neighbourhood  

Number of participants who 

were neutral or not satisfied 

with SI frequency and had the 

third places in the 

neighbourhood 

Mean distance from home to the 

third place (m) for participants who 

were neutral or not satisfied with SI 

frequency and had the third places 

in the neighbourhood 

Cafes/bars/restaurant 125 549.1 201 547.3 

Community place 123 565.6 222 556.2 

Public transport stop 150 552.1 272 559.8 

Service 149 538.2 259 556.1 

Shop 130 541.7 225 555.6 

Natural environment 156 504.3 279 510.5 

NH 1,000 

Cafes/bars/restaurant 138 674.3 234 701.7 

Community place 139 695.6 243 683.8 

Public transport stop 152 671.7 276 685.5 

Service 152 652.7 263 680.2 

Shop 139 673.6 237 689.3 

Natural environment 158 428.6 281 447.2 
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The next analysis measured the average distance (m) from home to third places for 

participants who were satisfied with social interaction frequency and had a third place 

available in their neighbourhood. These results were compared with participants who were 

neutral or not satisfied with social interaction frequency and had a third place available in 

their neighbourhood (Table 5.17).  

The first and third columns in Table 5.17 show that the number of participants who were 

satisfied with their social interaction frequency and had a third place available in their 

neighbourhood was smaller than the number of the neutral or not satisfied participants who 

had a third place in their neighbourhoods. This was true for all types of third places and in all 

neighbourhood sizes. This indicates that satisfaction with social interaction frequency may be 

associated with factors other than the presence of third places. The average distances from 

home to third places were similar in the two groups. The difference in the average distance 

between the two groups was largest for services in 600m neighbourhoods, approx. 50 m (46.4 

m).
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 Table 5.18. Mean distances from home to third places for participants who were satisfied with social interaction 

Third places Number of participants who 

were satisfied with SI19 and 

had the third places in the 

neighbourhood 

Mean distance from home to the 

third places (m) for participants 

who were satisfied with SI and had 

the third places in the 

neighbourhood  

Number of participants who 

were neutral or not satisfied 

with SI and had the third 

places in the neighbourhood 

Mean distance from home to the 

third place (m) for participants who 

were neutral or not satisfied with SI 

and had the third places in the 

neighbourhood 

NH 100 

Cafes/bars/restaurant 30 51.9 10 74.9 

Community place 17 57.5 5 66.0 

Public transport stop 48 50.1 14 53.2 

Service 44 49.2 20 54.5 

Shop 22 46.5 17 59.0 

Natural environment 67 37.2 35 44.64 

NH 200 

Cafes/bars/restaurant 67 134.6 26 143.4 

Community place 37 120.8 20 138.4 

Public transport stop 103 130.5 41 132.6 

Service 98 126.1 39 127.4 

Shop 59 135.9 30 128.7 

Natural environment 133 106.3 68 107.8 

NH400 

Cafes/bars/restaurant 141 280.3 56 292.8 

Community place 110 264.81 53 279.9 

Public transport stop 214 274.12 89 284.5 

Service 197 275.84 82 276.1 

Shop 138 278.18 61 271.3 

Natural environment 250 244.14 113 229.5 

NH600 

Cafes/bars/restaurant 194 409.5 86 421.0 

Community place 190 423.6 85 423.2 

Public transport stop 265 413.8 112 419.6 

Service 255 378.2 113 418.4 

Shop 206 408.8 94 426.6 

Natural environment 286 369.2 130 368.8 

                                                 
19 Social interaction 
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Third places Number of participants who 

were satisfied with SI19 and 

had the third places in the 

neighbourhood 

Mean distance from home to the 

third places (m) for participants 

who were satisfied with SI and had 

the third places in the 

neighbourhood  

Number of participants who 

were neutral or not satisfied 

with SI and had the third 

places in the neighbourhood 

Mean distance from home to the 

third place (m) for participants who 

were neutral or not satisfied with SI 

and had the third places in the 

neighbourhood 

NH 800 

Cafes/bars/restaurant 228 550.8 98 541.4 

Community place 240 560.0 105 558.4 

Public transport stop 289 550.4 133 571.7 

Service 280 548.4 128 552.1 

Shop 247 553.9 108 542.7 

Natural environment 298 509.5 137 505.6 

NH 1,000 

Cafes/bars/restaurant 260 688.3 112 698.9 

Community place 265 689.4 117 685.1 

Public transport stop 293 673.3 135 696.3 

Service 287 667.3 128 675.8 

Shop 261 680.9 115 689.3 

Natural environment 303 603.2 136 622.4 
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Table 5.18. shows a similar analysis for social interaction satisfaction. The second and 

fourth columns in Table 5.18. show that the number of participants who were satisfied 

with their social interaction and had a third place in their neighbourhood was larger than 

the number of participants who were neutral or not satisfied with their social interaction 

and had a third place available in their neighbourhood. This indicates that the presence 

of the third places might influence social interaction satisfaction. The average distance 

from home to a third place was similar in the two groups.  

5.11. Summary 

The quantitative analysis aimed to respond to Research Question 1: Which 

neighbourhood social environment and built environment measures and 

socio/demographic characteristics are associated with frequency and satisfaction of 

social interaction of older adults in Melbourne? How are these measures interrelated 

and how appropriate are they for predicting the neighbourhood social interaction of 

older adults in Melbourne? The research combined the following data: perceived social 

environment measures; perceived built environment measures; the socio-demographic 

attributes from the Wellbeing Survey; and the objective built environment measures 

from the GIS analysis. The perceived built environment was treated as a mediator 

between the objective built environment and social interaction frequency and social 

interaction satisfaction. Mediation analysis was carried out to test this path, but the 

analysis failed to confirm it for either social interaction frequency or social interaction 

satisfaction at all neighbourhood sizes; hence, the conclusion was drawn that the 

objective built environment predicts neither social interaction frequency nor social 

interaction satisfaction, and it was excluded from the following analyses. Consequently 

only the perceived measures from the Wellbeing Survey were added to the model 

development.  

Overall, two models were developed, one for social interaction frequency and one for 

social interaction satisfaction. The perceived social environment measures, such as 

belonging to suburb, community spirit and participation in community groups, and the 

perceived third places of social interaction, cafes, bars and restaurants and on 

footpaths, were significant social interaction frequency predictors. The perceived social 

environment measures social interaction frequency, belonging to suburb and community 
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spirit, and the perceived third places measure of social interaction in services were 

significant social interaction satisfaction predictors. These results indicate that the 

perceived social environment and some types of third places were important for 

neighbourhood social interaction. 
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Chapter 6 Interviews with older adults and focus groups with 

policymakers 

The previous chapter found that perceived social environment features, such as 

belonging to suburb, community spirit and participation in community groups, and 

perceived third places, such as footpaths and cafes, bars and restaurants, were 

significant social interaction frequency predictors. The perceived social environment 

features of social interaction frequency, belonging to suburb and community spirit and 

the perceived third places of services were significant social interaction satisfaction 

predictors.  

This chapter has three purposes. First, it aims to establish cross-validity and 

contextualise the findings from the models. Second, it explores the practical 

implications of the model findings for planning and ageing-in-place policies and 

initiatives. Third, it identifies other relevant attributes that were not tested in the 

modelling. 

The qualitative analysis presented in this chapter formes a smaller component of this 

research and addresses Research Question 2: To what extent are the built and social 

environment measures identified in the quantitative analysis supporting the social 

interaction of older adults in Melbourne? 

This chapter starts with an overview of the study’s methods and analysis, followed by 

the results. 

6.1. Methodology for data collection and analysis 

6.1.1. Data collection: focus groups with LGA policymakers and interviews 

with older adults 

The quantitative study was carried out in six Melbourne LGAs, Melbourne, Yarra, 

Boroondara, Whittlesea, Greater Dandenong and Frankston (further described in 

Table/Figure 3.1). The primary purpose of the qualitative study was to cross-validate 

the findings from the quantitative study. Focus group discussions with policymakers 

and face-to-face interviews with older adults were carried out. The primary inclusion 
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criterion for study participants (policymakers or older adults) was either living (older 

adults) in the study’s local council areas or being employed (policymakers) by those 

local councils. Data were collected separately from the two groups. 

Prior to the data collection (conducting the focus groups and interviews), the research 

was briefly introduced to participants who were asked to sign consent forms. Both the 

focus groups for policy-makers and interviews with older adults were designed in a 

semi-structured format as required, while additional and clarifying questions were asked 

during the data collection. The focus groups and interviews were voice-recorded with 

the permission of all participants, longhand notes were taken during the focus groups 

and interviews, and the recordings were fully transcribed at a later date. One interview 

recording stopped after 17 minutes for technical reasons, but the longhand notes were 

used to add the missing sections to the transcript.   

6.1.2. Focus groups 

A focus group discussion (called a focus group from now on) is a method of 

interviewing a group of people in a non-threatening environment on a specific topic 

(42). In other words, the name of the method defines its nature, the focus being on a 

specific topic that is interactively discussed with a pre-selected group of people (221). 

This method is widely used in qualitative studies because a researcher can obtain shared 

knowledge (through the discussions) of participants’ behaviours (42). Shared 

knowledge was the reason the focus groups were chosen as the qualitative data 

collection method over other qualitative methods. Shared knowledge is found to occur 

among people with similar backgrounds who share experiences on a research topic 

(221) and share similar power (42). With regard to a possible limitation of the method, a 

focus group should be led and controlled by a moderator, otherwise irrelevant 

discussions may arise among participants, or some participants might dominate, 

overpowering others´ contributions (221). A researcher must make sure that all 

participants have the opportunity to share their opinions (42). The discussions in this 

case were led by the researcher, with focus group questions asked repeatedly to ensure 

that everybody had a chance to respond. The use of focus groups to collect data was 

approved by the University of Melbourne ethics committee (ID 1748888).  
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The focus groups aimed to discover the extent to which local councils considered the 

social environment, built environment (third places included) and social interaction of 

older adults in their planning, policies and activities. The focus groups also enabled 

other important topics relating to older adults´ social interaction to be explored, topics 

that were not covered by the Wellbeing Survey or the modelling. These topics were not 

sensitive in nature, so the focus group was considered an appropriate method for 

exploring them.  

6.1.2.1. Recruitment strategy for focus groups 

Focus groups were conducted with participants from one local council at a time. 

Policymakers were first contacted by telephone and invited to participate in the study. A 

follow-up email that described the research was sent out to policymakers who expressed 

interest in participating. A snowballing technique was used to recruit participants for the 

focus groups. In total two focus groups were conducted, one with policymakers from 

the City of Yarra (n = 9) and another with policymakers from the City of Whittlesea (n 

= 6). The other four LGAs contacted did not offer enough participants to form focus 

groups. The number of focus groups was considered too small for generalisations This 

was a limitation of this research.  

6.1.2.2. Sample size of focus groups 

Focus groups typically consist of 6 to 8 participants (180).  

Nine people participated in the focus group with the City of Yarra. The group consisted 

of a policy advisor, community development coordinator (ageing and disability 

services), construction manager, public space designer, recreation and open space 

manager, business development officer, urban design coordinator, an architect, and a 

PhD candidate invited by Yarra policymakers who was investigating space and place in 

older adults’ lives in the City of Yarra. 

Six people participated in the City of Whittlesea policymakers’ focus group, including a 

community inclusion team leader, positive ageing team leader, community safety 

planner, growth area projects team leader, principal planner, and an urban 

designer/architect.  
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The focus group participants will be referred to in this chapter as F1, F2, …, F15. 

6.1.2.3. Data collection for focus groups 

The focus groups were conducted in local government offices. Both focus groups were 

held in May 2017. Five open-ended questions prepared beforehand were used to 

structure the conversations. The list of focus group questions is provided in Appendix F. 

6.1.3. Interviews 

Focus groups were originally planned with older adults within their respective 

communities, but only two people participated in each of the first two focus group 

sessions. Given the difficulty in recruiting older adult focus group participants, a 

decision was made to convert these sessions into face-to-face interviews carried out 

either one-to-one, one-to-two, or one-to-three.  

6.1.3.1. Recruitment strategy for interviews 

Older adults within the respective communities were identified through the 

policymakers who worked in the aged and disability services/positive ageing team, in 

senior citizens’ centres or neighbourhood and community houses, in local community 

groups, or in local libraries and U3As. Participation flyers (presented in Appendix F) 

were distributed through local council email lists and at suitable venues including 

neighbourhood houses, libraries, U3As and senior citizens’ centres. Finally, the 

snowballing technique was used among older adults to recruit more participants.  

Interviews were carried out in four study LGAs (City of Yarra, City of Whittlesea, City 

of Frankston and City of Dandenong). The two additional LGAs (compared to the focus 

groups that were held in Yarra and Whittlesea) represented outer suburbs. It is important 

to note that the City of Dandenong was ethnically and culturally more diverse than other 

study areas. 35.8 % of people who lived in the City of Dandenong were born in 

Australia. By comparison, 64.9 % of people in the whole State of Victoria were born in 

Australia. 8.7 % of Dandenong people were born in Vietnam, compared to 1.4% for 

Victoria, and 8.2% were born in India, compared to 2.9% for Victoria (5).   
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6.1.3.2. Sample size of interviews 

Overall, 20 interviews were carried out with 25 participants. The summary of interview 

participants and locations is presented in Table 6.1. It is important to note that each 

participant’s number (shown at the first column in Table 6.1.) represents a particular 

participant throughout this chapter (including data analysis). The youngest participant 

was 56 years old and the oldest was 82 years old. Six participants were in the 55 to 64 

age group and 19 were aged > 65 years. Eight participants were male and 17 were 

female. Two of the females planned to bring their husbands, but due to disability and 

mobility problems they were unable to participate on the interview day. The number of 

interviews was considered too small for generalisations. This was a limitation of this 

research. 

The interview participants will be referred to in this chapter as I1, I2, …, I25. 

Table 6.1 Summary of the interview participants 

No Date Age group Gender LGA Location 

1 15.05.17 65+ F City of Whittlesea City hall 

2 15.05.17 65+ F City of Whittlesea City hall 

3 19.05.17 65+ F City of Yarra Library 

4 19.05.17 65+ F City of Yarra Library 

5 22.05.17 65+ M City of Yarra Library 

6 13.06.17 65+ F City of Yarra Home 

7 19.06.17 65+ F City of Whittlesea Cafe 

8 21.09.17 65+ F City of Frankston Community room 

9 21.09.17 65+ F City of Frankston Community room 

10 21.09.17 65+ F City of Frankston Community room 

11 21.09.17 65+ M City of Frankston Community room 

12 21.09.17 65+ M City of Frankston Community room 

13 22.09.17 55-64 F City of Dandenong Multicultural event 

14 22.09.17 55-64 M City of Dandenong Multicultural event 

15 22.09.17 55-64 F City of Dandenong Multicultural event 

16 11.10.17 55-64 M City of Dandenong Multicultural event 

17 11.10.17 65+ F City of Dandenong Multicultural event 

18 11.10.17 65+ F City of Dandenong Multicultural event 

19 11.10.17 55-64 F City of Dandenong Multicultural event 

20 11.10.17 55-64 M City of Dandenong Multicultural event 

21 11.10.17 65+ M City of Dandenong Multicultural event 

22 18.10.17 65+ M City of Whittlesea Senior citizens’ function 

23 18.10.17 65+ F City of Whittlesea Senior citizens’ function 

24 18.10.17 65+ F City of Whittlesea Senior citizens’ function 

25 18.10.17 65+ F City of Whittlesea Senior citizens’ function 

Sum  55-64 = 6 

65+ = 19 

F = 17 

M = 8 

City of Whittlesea = 7 

City of Yarra = 4 

City of Frankston = 5 
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City of Dandenong = 9 

6.1.3.3. Data collection for interviews 

The interviews took place between May and October 2017. The interviews were carried 

out in different places depending on participant preferences. The venues, shown in 

Table 6.1, ranged from a council room, to a library, a café and a home. Additionally, 

two interviews took place at a community room in a shopping centre, nine interviews 

took place at multicultural events, and four took place in a senior citizens’ function 

centre.  

Six questions, prepared before the interviews, are presented in Appendix F. The 

questions reflected neighbourhood social environment and built environment features 

that encourage and prevent older adults´ social interaction and acknowledged third 

places important for older adults´ social interaction as identified through the literature 

and quantitative analysis. The interviews were semi-structured, as described in 6.1.1.  

6.1.4. Data analysis 

Qualitative content analysis was used to analyse the data. It is a research method that 

interprets text data through systematic coding and identifying of themes or patterns 

(222). Content analysis, a widely-used analysis method for qualitative data, produces 

quantitative accounts of raw material (42). As already mentioned, the content analysis 

includes coding (transcribed data was divided into categories and themes), counting the 

codes, and comparing the variables. While coding and counting data can provide an 

objective overview of data and avoid a researcher’s personal biases, interpretation is to 

some extent inherent in the process (ibid.).   

6.2. Important social and built environment features for older adults´ 

social interaction 

The data from focus groups and interviews were analysed separately because of 

different lines of questioning. The first step in the content analysis comprised the coding 

of the transcribed data. Coding helps to organise and reduce the data into categories and 

themes without losing the original meaning of the data (42). The qualitative study aimed 

to explain the findings from the quantitative study. First, five categories were 
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established, derived from the literature review and findings from the modelling (Figure 

6.1). The categories were the same for the focus groups and interviews. Next, each 

category was divided into themes. The themes were derived from the topics that arose 

from the transcripts, also seen in Figure 6.1. The themes differed slightly between the 

policymakers and the older adults. 

The number of times the themes arose during the interviews and focus groups was 

counted. It is important to note that reference to a theme was recorded only once per 

focus group or interview participant who mentioned it. This means that, for example, 

the maximum count for an interview theme was 25, because this was the number of 

older adults interviewed. The level of saturation was reached when the new interviews 

did not add new knowledge in relation to the research questions.  

The level of saturation is a debated topic in qualitative research. Some researchers argue 

that 20 to 30 interviews need to be carried out for results to be reliably published (223), 

others that 12 to 60 interviews (227) are needed. Some researchers argue that saturation 

is reached when new information from participants responding to a research question 

does not add new input (ibid.). Scholars have not reached consensus on the definition of 

‘level of saturation’ because it differs for each study and depends on quality, not 

quantity, of data (ibid.). There are some general principles to consider when 

determining whether the level of saturation is reached: “1) no new data; 2) no new 

themes; 3) no new coding; and  4) ability to replicate the study” (223:1409). 

The categories and themes which formed the basis of the following analysis fit with the 

overall purposes of the research. 

The first category of the context analysis was social environment for older adults´ 

social interaction, as seen in Figure 6.1. The same figure shows that the content analysis 

of focus group transcripts distinguished four topics as being important social 

environment features for older adults´ social interaction. The themes were feeling of 

belonging, sense of community and community activities, council services, and 

volunteering. The same analysis revealed that safety and public engagement were the 

themes that arose within the focus groups discussions as social environment barriers for 

older adults´ social interaction. The following themes emerged when analysing 

interviews with older adults: sense of community and community services, council 



Interviews with older adults and focus groups with policymakers 

 

154 

 

services, volunteering, knowing neighbours, and similar people around. They were all 

considered to be important social environment features for interviewees’ social 

interaction. Older adults noted that safety and empty streets were environmental barriers 

to their social interaction.  

The second content analysis category was built environment for older adults´ social 

interaction. Figure 6.1. shows that, when focus groups and interviews were analysed, 

proximity to destinations was the only important built environment feature. Conditions 

of footpaths and accessibility, and micro built environment were identified as built 

environment barriers from the focus groups. The same theme was present when the 

interview transcripts were analysed, while the analysis noted that neighbourhood 

aesthetics was another built environment barrier to older adults’ social interaction.   

The third content analysis category was third places for older adults´ social interaction 

as seen in Figure 6.1. The analysis revealed that four similar types of third places (or 

content analysis themes) were important for older adults´ social interaction according to 

policymakers and older adults. The third places were community places, shops, food 

courts, cafes, bars and restaurants, and natural environments. The content analysis 

concluded that policymakers listed services as important places for older adults´ social 

interaction. The analysis further showed that older people viewed public transport and 

footpaths as important third places for their social interaction.   

The fourth category was personal characteristics for older adults´ social interaction. 

According to the content analysis, policymakers did not list any important personal 

characteristics for older adults´ social interaction. They noted that fear of other people, 

finances, fear of traffic, and health and mobility may act as barriers for older adults’ 

social interaction. The analysis of interview transcripts revealed that older adults noted 

the same themes as barriers to their social interaction. They added that ability to drive, 

personal social interaction needs, and responsibilities acted as barriers to their social 

interaction. Interview analysis noted that positive mindset was important for social 

interaction to occur.  

The fifth category presented in Figure 6.1 is connection between social interaction 

frequency and social interaction satisfaction. This category was relevant for older 

adults only, because it directly reflected their behaviour. Two topics arose under this 
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category, participants who needed social interaction at least once per week, and 

participants who needed social interaction less than once per week.  

All these categories and topics are discussed in detail in the following sections.  

Finally, it is important to note that the content analysis of interview transcripts did not 

distinguish differences between age groups (55 to 65, and 65 and above) or between 

genders. This was due to the small sample size (n= 25) and homogeneity among the 

older adults interviewed (participants were active community members and not working 

or working part-time or volunteering). These were limitations of this research as 

mentioned above. 
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Figure 6.1 Categories and themes from the content analysis 
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6.2.1. Ageing population, social interaction and policies and plans 

Policymakers from both councils claimed that their policies and plans in relation to 

social and built environments (such as their positive ageing strategies, open spaces’ 

strategies and streetscape master plans) supported local social interaction. Positive 

ageing strategy in one of the city councils, for example, addressed: 

“It (positive ageing strategy) talks about whole range of things, about 

feeling safe, it talks about being active socially and mentally, talks 

about encouraging development and provision of adequate health 

services and meeting health needs. It talks about getting around, 

ability to get around community and access whatever is happening in 

the community and that´s, you know, looking at community transport 

provision, public transport provision and being able to access that. It 

is talking about barrier free access providing physical infrastructure 

that assists older people to access community safely, those sorts of 

areas.” (F9) 

The local councils aimed to achieve strong and supportive communities. Achievement 

of this goal was identified to start with local social interaction (F3), because numerous 

community social interactions would lead to highly connected communities.  

Policymakers recognised that their plans and actions were not targeted to any age group 

specifically. The councils’ aims were broader: to plan intergenerationally and to 

encourage different people to interact with each other. Focus group participants who 

were responsible for the built environment and urban planning added that different 

people often had similar needs, citing older adults, mothers with baby buggies, and 

wheelchair and scooter users who needed continuous footpaths (F2, F6, F8). 

“Access and mobility are issues that we want to be dealing with in 

place and they are not necessarily specific to elderly either. There will 

be a lot of crossover, say, ability aids, also children in pushchairs, 

walking with toddlers. And all of those issues still apply there as well 

and in their (older adults) perspective.” (F8) 



Interviews with older adults and focus groups with policymakers 

 

159 

 

In 2016, 27.5% of Australians were aged 55 and over (5), with the proportion expected 

to double by 2055 (2). Different national, regional and local governments in the 

developed world have established and implemented age-friendly initiatives to cope with 

both ageing populations and the trend towards increasing urbanisation (53). Both of the 

local councils consulted in this research had developed positive ageing strategies, 

employing officials who worked in positive ageing teams. In view of the apparent 

ageing and urbanisation trends, however, councils need to pay closer attention to 

developing plans and implementing strategies that consider the specific needs of an 

ageing population, especially in the urban planning context. This is supported by the 

arguments of Lui et al. (52) regarding the complexity of developing ageing-in-place 

policy and the need to develop it in advance of urgent need: 

Enabling older people to age in place is however a very complicated 

task. It requires comprehensive planning and provision of a wide 

range of support services in the community as well as the removal of 

barriers that segregate older people and limit their activities. (53: 

116) 

6.2.2. Social environment for older adults´ social interaction 

The first content analysis category was social environment for older adults´ social 

interaction. Different themes associated with important social environment features and 

barriers to social environment emerged in this category. These themes are presented in 

Tables 6.2. to 6.5.  

Both policymaker groups and older adult interviewees identified sense of community 

and community activities, council services and volunteering as important social 

environment factors that encouraged social interaction (Tables 6.2 and 6.3).  

Additionally, policymakers identified feeling of belonging (Table 6.2) as important for 

social interaction, while the older adults interviewed saw knowing neighbours, and 

having similar people around (Table 6.3) as important. It is interesting that the 

policymakers highlighted feeling of belonging to neighbourhood (or a place), whereas 

older adults interviewed seemed to value belonging to a group (such as a church or 

community club). Focus group discussions with policymakers were on a broader scale, 

focusing on street, neighbourhood or suburban issues for example, whereas older adults’ 
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responses reflected more individual observations, behaviours and attitudes. This was an 

anticipated finding. Focus group questions were designed to investigate policymakers´ 

professional experiences, whereas interview questions addressed individual experiences.  

Safety was distinguished as a social environment barrier to social interaction by 

policymakers and older adults (Tables 6.4 and 6.5). Policymakers noted that the level of 

public engagement was a barrier to social interaction (Table 6.4), while older adults 

stressed that lack of people on streets or empty streets during the daytime discouraged 

their social interaction (Table 6.5).  

The themes presented in Tables 6.2 to 6.5 are listed in descending order according to the 

number of times they were mentioned during the focus groups and interviews.  
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Table 6.2 Focus groups: important social environment features for older adults´ social interaction 

 City of Yarra  City of Whittlesea   

Social environment feature F201 F2 F3 F4 F5 F6 F7 F8 F9 Sum F10 F11 F12 F13 F14 F15 Sum Overall sum 

Feeling of belonging  + +  + +   + 5 +     + 2 7 

Sense of community and community activities  +   + +    3 + +    + 3 6 

Council services +    +     2  +     1 3 

Volunteering +         1 +     + 2 3 

Table 6.3 Interviews: important social environment features for older adults´ social interaction 

Important social 

environment feature 

No of the interviewees 

I211 I2 I3 I4 I5 I6 I7 I8 I9 I10 I11 I12 I13 I14 I15 I16 I17 I18 I19 I20 I21 I22 I23 I24 I25 Sum 

Sense of community 

and community 

activities 

+   + + + + + + + + + + + + + + +   + + + + + 21 

Knowing neighbours + +      + +    + + + +  + +   +   + 12 

Volunteering  +        +  +   +  + +   + + +   9 

Council services                     + + + +  4 

Similar people. 

around 

            +  + +          3 

Table 6.4 Focus groups: social environment barriers for older adults´ social interaction 

 City of Yarra City of Whittlesea  

Social environment barriers F1 F2 F3 F4 F5 F6 F7 F8 F9 Sum F10 F11 F12 F13 F14 F15 Sum Overall sum 

Safety + +  + +    + 5  + +  + + 4 9 

Public engagement  +     +   2 +     + 2 4 

Table 6.5 Interviews: social environment barriers for older adults´ social interaction 

Social environment barriers No of the interviewees 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 Sum 

                                                 
20 Focus group participant 
21 Interviewee 
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Safety  +  +          +    +   + + + +  8 

Empty streets +             +   +    +     4 
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6.2.2.1. Social environment for older adults´ social interaction – connection between the 

quantitative and qualitative studies 

The quantitative analysis concluded that the perceived social environment features of 

belonging to suburb, community spirit, and participation in community groups predicted 

social interaction frequency. Social interaction frequency, belonging to suburb and 

community spirit predicted social interaction satisfaction. These results are shown on the left 

side of Figure 6.2. The social environment features that predicted social interaction were 

marked in bold and the third places in italics. The qualitative study did not distinguish social 

interaction frequency and social interaction satisfaction; rather it investigated older adults´ 

neighbourhood social interaction in general. It noted that the social environment features 

feeling of belonging, sense of community and community activities, volunteering, council 

services, knowing neighbours, similar people around, safety, empty streets and public 

engagement contributed towards neighbourhood social interaction, according to both 

policymakers and older adult interviewees. These results are shown on the right side of the 

Figure 6.2. 

The perceived social environment measure community spirit, which predicted both social 

interaction frequency and social interaction satisfaction, was similar to sense of community 

from the qualitative analysis, as pointed out with green and blue arrows (A and A´) in Figure 

6.2. Sense of community was mentioned by both policymakers and older adults.  

The perceived social environment measure participation in community groups predicted 

social interaction frequency in the quantitative study. It was also a composite measure from 

the Wellbeing Survey. The measure contained statements such as “you regularly help out a 

local group as a volunteer”, and “overall, you participate regularly in a variety of community 

activities in your suburb” (the full list of the statements is shown in Figure 6.3.). This means 

that volunteering and community activities listed by policymakers and older adults were 

similar to the measure participation in community groups from the survey. This was shown 

with green arrows (B and C) in Figure 6.2.  

The quantitative analysis finding, that the perceived social environment measure belonging to 

suburb was significant for predicting both social interaction frequency and satisfaction, was 

confirmed by the focus groups with policymakers. It is shown in Figure 6.2. with green and 

blue arrows (D and D´). The importance for social interaction of belonging to suburb among 
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older adults was not confirmed by the content analysis; rather, older adults seemed to value 

belonging to a group (such as a church, an ethnic group, a group of volunteers, or older 

adults´ group) more than belonging to suburb.   

 

Figure 6.2 Connections between the quantitative and qualitative studies 

Other social environment features distinguished as important in the qualitative study were not 

significant in the quantitative study. Features such as council services, knowing neighbours, 

similar people around, public engagement, and empty streets were not measured with the 

Wellbeing Survey, and therefore were not added to the modelling. The qualitative results 

indicate that the importance of these features for older adults’ social interaction needs further 

consideration in follow-up studies.  

Qualitative analysis found that safety was an important social environment feature for older 

adults´ social interaction. It was mentioned by policymakers and older adults. Perceived safety 

measured in the Wellbeing Survey had no significant relationship with social interaction 

frequency and satisfaction. The majority of survey respondents in the six Melbourne council 

areas were very satisfied or satisfied with their overall safety. It is possible, therefore, that 

survey participants did not feel that safety was problematic. They did not need to think about 

it and it did not affect their social interaction. The connections between the quantitative and 

qualitative studies are further discussed in Chapter 7.  
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6.2.2.2. Sense of community and community activities 

Policymakers stressed the importance of sense of community for older adults´ social 

interaction during the focus groups. Indeed, both local council focus groups claimed that most 

of their plans and actions aimed to encourage sense of community and local interaction (F2, 

F3, F6). One participant commented that: 

“The more social interaction the more there is a community (…).” (F3) 

The literature has established that this works both ways. Chavis and Whandersman (153) and 

Weijs-Perree et al. (31) concluded that when people felt a sense of community they were more 

likely to communicate with other people in their neighbourhood. 

The focus group participants in this research suggested that another, more practical way of 

increasing sense of community was through community activities (F10, F11). Both councils 

had teams who organised such activities. One of them organised activities for older adults 

such as exercise programs, golf events, concerts, movies, cooking classes, seniors´ festivals, 

and forums (F11). These were recognised to be popular among older adults (ibid.).  

- “We have a lot of senior citizens groups in the City of Whittlesea, they 

play very important role in providing sense of community for older adults. 

We have a team that provides access to physical and social recreation, 

that´s from council perspective. Some of those activities are designed to 

ensure that our seniors have the opportunity to get together socially and to 

meet new people “(F11) 

- “What kind of social and physical activities were you talking about? “ 

- “So, exercise program, golf program, weekly social recreational activities, 

concerts, movies, senior’s festival events, so quite a range of few different 

things.” (F11) 

- “I think a lot of older people rather stay home than go to meet other 

people in aged care. In our local areas we have progress groups, they set up 

themselves, we have got seniors groups as well...” (F9) 
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Social interaction was identified as one of the most important elements of community 

activities. One participant gave an example in relation to a cooking class:   

“You know, it´s not even about cooking, it´s more about social interaction 

and who actually comes to that.” (F10) 

Indeed, Cattell (93) and Vrkljan et al. (100) also noted that people participated in local 

activities to increase their social contacts. Additionally, meaningful community activities have 

been recognised as helping to maintain older adults´ social interaction and supporting their 

feelings of being needed, adding purpose to their everyday lives and increasing their self-

confidence (77). 

The importance of sense of community and community activities was also recognised by older 

adults in this present research. In fact, these were the most commonly mentioned social 

environment features. The interviewees were engaged in different community activities such 

as ethnic or cultural groups, senior citizens’ events, chess clubs, church activities, local 

walking groups, morning melodies’ groups, gardening groups, and festivals. Participants 

noted that these types of community activities created a sense of community that in turn was 

important for their social interaction (I7, I8, I22, I23). One interviewee reflected on sense of 

community and community activities: 

 “(…) I note the (seniors) club friendships are very deep and meaningful, 

people care in that environment a lot for each other”. (I23) 

The literature has concluded that, due to life changes associated with older adults (such as 

death of partner and friends, reduced body capital, or being unable to drive a car), this age 

group may experience a reduced number of social contacts and have to contend with a 

shrinking number of social spaces (97, 224). To cope with the changes, older adults have 

developed ways to re-shape their social boundaries via accessing community activities close to 

them to meet their social interaction needs (ibid.).  

Older adults interviewed valued these activities because they could communicate with others 

and could meet people with similar interests (I13, I15, I23). These activities, associated with 

fun, laughter and/or recreation, took place regularly. This resonates with findings by Cheang 
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(56) establishing that environments that provide ´play´, fun, and laughter, while providing 

membership that offers structure, meaning and opportunities to express themselves, encourage 

older adults´ social contacts. Additionally, regular community activities were valued by older 

adults (14). 

Older adults in this present study who participated in ethnic or cultural groups, for example, 

valued these events to celebrate different occasions where they could talk, sing, dance, 

exchange cuisines, play games, and do craftwork with people of similar cultural and ethnic 

backgrounds. Similarly, people who participated in senior citizen events appreciated the fact 

that these were organised weekly and consisted of different activities (I5, I10, I13, I15,). In 

fact, four interviews took place at a twilight event (senior citizens´ event) where the focus of 

the week was an exchange of favourite recipes. In line with the focus group finding that social 

interaction occurring during community activities was more important than the activities 

themselves, one interviewee commented that he was often not interested in the activities that 

were going on, but he and his wife liked to come and chat with people of their age (I13). 

Participant who was part of gardening group reported valuing opportunities to meet and spend 

time with people of similar interests, saying that she always joked and shared a laugh with 

other members (I15). Participants also valued church activities such as singing in a choir, 

meeting up every Sunday, or participating in Bible studies (I4, I6, I11). One of them said the 

fact that he meets with his friends on Sunday at church made him feel good, helping him to 

overcome difficulties he might face during the week (I4). 

Besides previously mentioned activities, drinking coffee with friends and acquaintances also 

seemed to form an important part of community activities. Chess club participants valued the 

game taking place regularly (weekly), appreciated the game itself, and valued the ability to 

have a coffee and chat with other members (I7, I8). Similarly, one of the walking group 

participants commented that she especially liked the walks ending with a coffee and chat with 

other participants (I22). The walks were also seen to be an important part of a weekly exercise 

routine (I8). Morning melodies’ groups were valued by participants because they were free of 

charge, but also because older adults sometimes liked to have a cup of coffee or stay for a 

lunch with friends after the event (I22, I23). 
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6.2.2.3. Council services 

Participants in both focus groups discussed the importance of council services for older 

adults. They mentioned that councils provided transport services for older adults (F1, F5, F11) 

and meals on wheels (F1, F5, F11), as well as information booklets that were translated into 

other languages (F3). This is in accordance with the findings of Dupuis-Blanchard et al. (49) 

who concluded that older adults benefit from social services such as transportation to social 

events, help with domestic duties, and support for informal caregivers. These services were 

seen to help maintain older adults’ wellbeing and to increase their opportunities for social 

contact (with service providers and other people) (ibid.).  

Older adults in this present study valued council services and were satisfied that councils 

provided them. Like policymakers, they mentioned transportation assistance and meals 

brought to the home for people who had been sick for a long time, but they also appreciated 

that carers were allowed to attend community events free of charge (I23, I24). Older adults 

who were interviewed nevertheless suggested that councils could provide more transport 

options (such as buses to take them to services and community events). The lack of 

transportation options was viewed as one of the main barriers to people’s participation in 

community activities (I16, I23, I24). Indeed, the article by Black et al. (134) reported that 

council services were often limited by financial eligibility, funding restrictions, and personal 

conditions. These criteria reduced the number of older adults who received the services 

despite the number of older adults who would benefit from these services being large (ibid.). 

Older adults in this present study, though aware of transport services provided by local 

councils, seldom used them as the services were limited and had long waiting lists (I16, I23, 

I24).   

6.2.2.4. Feeling of belonging 

Both focus groups discussed about feeling of belonging to an area. One of the focus group 

participants identified older adults as liking familiar people, things and places, and not feeling 

comfortable with change (F5). Indeed, Wiles et al. (2009) stated that older adults particularly 

are known to draw meaning, security, sense of identity, and wellbeing from familiar places. 

Aw et al. (2017) explained further that older adults preferred familiar situations and settings 

because these simplified their lives. They noted, for example, that some of their study 
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participants avoided meeting new people because they were unable to trust them or were 

afraid that they would not get along with the new people (ibid.). 

Feeling of belonging in older adults was identified in a focus group as being sometimes more 

important than the design of the physical environment (F5). The participant shared: 

“The other thing, in my interviews, it was real, kind of been pushed out, and 

that sense of not being able to approach spaces from the position of 

belonging there. Even when design was very accessible, in order to access 

it, they needed a feeling that they belonged there and it was a barrier… It´s 

more a psychological shift…” (F5) 

Indeed, Pearson et al.  (2012) found that the older age group in particular (people aged 75 

years and above) had higher perceptions of feeling of belonging to a neighbourhood than the 

younger age group (people aged 55 to 74 years). They explained it by the fact that the 

majority of younger older adults were still in the workforce and thus not as connected with an 

area as the older group (ibid.). Older adults spend more time in and around their 

neighbourhoods, and are more connected with these than are younger adults.  

Some policymakers also claimed in this study that older adults´ feeling of belonging to a 

suburb was reduced when younger people moved into the area and changed the social and 

physical environment for older adults, despite these types of changes being seen as inevitable 

(F2, F3, F6).  

- “This has been in Richmond, there has been big apartment building, lots 

of young people, their (older adults´) sense of neighbourhood changes, it is 

certainly reality. And that is a fact.” (F7) 

- “That´s always the way. That is suburban living, it´s always generational 

sense of loss. It doesn´t discredit that, it is just acknowledging that the sense 

of suburb changes. Everyone is always… older people are always, who have 

lived there a longer time, they are just nostalgic for parts.” (F2)  

- “To compare it with other things that change, it is much the same feeling 

that time is moving on.” (F7) 



Interviews with older adults and focus groups with policymakers 

 

170 

 

This aligns with Wiles et al.’s finding (2009) that some study participants had negative 

feelings about changes in their neighbourhoods, especially when older people moved away 

and were replaced by younger people.   

It is worth noting that the older adults interviewed in this study valued belonging to a group 

(such as a church, ethnic group, or group of volunteers) more than belonging to an area.  

One explanation for this could be that belonging to suburb is too abstract a concept for older 

adults, whereas they can more easily relate to groups with which they engage. Indeed, 

research in this area shows that participation in community groups creates feelings of 

belonging that boost members’ confidence that their everyday needs will be covered (155). 

Another possible explanation could be that the majority of the interviewees were able to drive, 

and those who could not were able to use other transport options (such as carpooling), so 

these individuals may not have been geographically tied to their neighbourhoods. Ability to 

move around increases the number of places that people can reach, expanding the options for 

places they could visit. The interview questions were about participants´ neighbourhoods, but 

it was difficult to determine whether participants were always referring to their immediate 

geographical neighbourhoods. This is a limitation of this research.  

6.2.2.5. Volunteering 

Both focus groups identified volunteering as an avenue for older adults´ social interaction. It 

was viewed as offering opportunities for older adults to meet with other people, but also to 

give them a feeling that they were useful to society (F1). Indeed, when Black et al. (134) 

studied ageing in community, they concluded that ´making a difference´ and ´giving back´, 

both aspirations related to volunteering, mattered the most for their study participants. 

Involvement with volunteering enhanced their study participants’ dignity, independence, 

sense of meaning, and purpose, but also fostered connections with other people (ibid.). 

Similarly, Aw et al. (18) concluded that older adults volunteered because they wanted to give 

back to society.    

A focus group participant in this present study gave an example that some older adults 

volunteered to organise transport for other older adults, helping them with home duties when 

necessary (F15). Black et al. (134) also found that older adults often valued helping others 

from the same age group, because they had ´things in common´ and they ´went through 
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similar situations in life´. Focus group participants in this present study added that 

volunteering within family units, when, for example, grandparents took care of grandchildren, 

was becoming increasingly common (F10). This type of volunteering may also be dependent 

on culture. In the literature overview Aw et al. (18) reported that older Asians are expected to 

spend time with their families through grandparenting, but also through transmitting 

knowledge and cultural values to younger generations. This group of people might not 

therefore have time to participate in social activities within the community, or to volunteer 

(ibid.) outside the family. 

Older adults in this present study also stated that volunteering formed an important 

component of their social interaction. According to a participant, she volunteered to organise 

a regular afternoon tea for local residents (I18). She recognised it had raised community 

interactions noticeably:  

“Well, to me, it´s great (volunteering), because when I first came up here no 

one got out of their houses. I used to walk every morning and I wouldn´t see 

a soul, but since we are having the afternoon tea get together they actually 

would pop out and talk to each other.” (I18) 

Volunteering at a train station was also described as increasing social interaction (I15). One 

participant reported that she lived alone, giving her a reason to go out and meet people. She 

used to volunteer with the Salvation Army, but due to health problems she had to stop (ibid). 

Other participants volunteered at church, or they helped to pack food for people in need. One 

of them stressed that through volunteering she was able to communicate with other 

volunteers, but also with people in need (I21). Another participant said that she had stopped 

volunteering because she was too old, but that she still communicates with people she met 

while she was volunteering (II19). In contrast, one interviewee who volunteered reported that 

he did so because he liked to do good, but it did not give him a sense of community and was 

not important for his social interaction (I20). 

The interview participants in this present study (with the exception mentioned above) did not 

report that they volunteered in order to ´feel useful´ or ´give back to society´ as discussed by 

the policymakers and as found in previous research (18, 134), but the interview questions did 
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not aim to understand why this age group volunteered; rather they investigated volunteering 

in the light of social interaction. 

6.2.2.6. Knowing neighbours 

Older adults interviewed stressed the importance of knowing neighbours. Some of them 

reported that they spent time with their neighbours, having a barbeque with them, for 

example:  

“We are very lucky as we live in a court and that´s the only court around 

the area. I don´t get through traffic. When it´s a hot day, the neighbours 

would be out, and we would be doing barbeque. You can´t organise that, 

but it just happens.” (I13) 

While others did not spend time with their neighbours, they wanted to know who their 

neighbours were. Some participants had exchanged keys with their neighbours (I13, I14, I15). 

In these cases, neighbours could look after their houses when they were away or check 

whether everything was fine with them. Other participants liked knowing that neighbours 

looked out for them. According to one participant, she and her husband did not communicate 

with the neighbours who lived at the back of their house because the two plots were separated 

by a fence (I14). One night her husband wanted to throw rubbish into the compost, but could 

not turn the back light on, so he used a torch instead. The neighbours over the back noticed 

the torch and came to check whether the participant and her family were fine. The interviewee 

felt good and safe after that incident (ibid.). Similarly, another participant felt happy because 

her neighbours looked after her. She gave as an example that on hot summer days the 

neighbours asked her to go inside because it was too hot for her to be outside (I15).  

Participants reported organising activities that helped them to meet and get to know their 

neighbours. One of them lived in an apartment building, so she used to organise morning tea 

for the whole building every year on Australia Day (I22). She noted that after the morning tea 

get-together people started to communicate more (ibid.). Another participant invited her 

neighbours over for a cup of coffee at Christmas time (I1). She pointed out that, though her 

neighbours never invited her, she kept inviting them because it was important for her to know 

her neighbours (ibid.). 
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6.2.2.7. Similar people around  

Older adults stressed that it was important to have similar people around. Similar people were 

mentioned in terms of age group and interests. This could be related to the concept of 

‘bonding social capital’ introduced by Helliwell and Putnam (72) that refers to people linking 

with others of similar age, ethnicity and social class.  

One interview participant in this present study, for instance, reported that she would not like 

to live in a retirement village, but would like to have neighbours in the same age group as her 

(I16). She liked to walk at night but felt unsafe alone, so imagined going for walks with 

people of similar age and engaging in other activities together (ibid.). Lager et al. (14) found 

that their study participants did not appreciate spending time with other older adults because 

this made their study participants feel old themselves. The sample size in their study was 

relatively small, n = 17. Findings by Lager et al. (14) and from this present study (that also 

had a small sample size) indicate that the desire to communicate with other older people may 

depend on personal preference.  

Another participant in this present study said she would like to have more friends with similar 

interests (I13). She imagined that they could encourage each other to go to places and share 

transport to these places (ibid.). 

6.2.2.8. Safety 

Both focus groups agreed that lacking a feeling of safety was a barrier to older adults´ social 

interaction because it was found to affect older adults’ use of their neighbourhoods. Powell et 

al. (225) concluded that studies (in adults of all ages) confirming a relationship between a 

feeling of safety and walking in a neighbourhood were matched by studies that found no 

relationship between the two. The previous research is thus inconsistent in establishing a 

relationship between feelings of safety and adults´ use of neighbourhoods. Policymakers in 

this present research admitted that the councils were large, that safety issues differed between 

spots (F4, F14, F15), and that they therefore needed to consider various safety issues, not only 

safety in and around areas, but also safety in movement (enabled by factors such as 

continuous footpaths and non-slippery surfaces) (F4, F15). For example: 

-“We need to look into variety of safety issues. We look safety around that 

site and safety issues in terms of movement around that area. How people 
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come in the sites where the surfaces are not slippery - so the treatment of 

the surfaces.” (F4) 

- “We have several parks that are generally used. And these are self filling, 

if there are people, then other people come, visit and spend time in there 

because they feel safe in the company of other people. From 6 AM to 9 PM 

every night, it has good access, good visibility, entry for free sites. There’re 

quite a few parks you can walk directly from the footpath. There’re spots 

where maybe the perceptions of safety are lower than others. Access is 

often, not often, but there are several examples of open public spaces where 

are roads and people exiting the parks and, you know, the linear trails 

along the river, very well used during the day hours, but we don´t light 

them, that’s council policy decision by not lightning them. We do not 

encourage access into those. (F6) 

Both focus groups discussed perceived safety (arising from stories that people shared about 

crime, for example) versus actual safety (actual crime rates in local council, for instance) (F5, 

F15). They concluded that they could not do much in this regard because people liked to share 

these kinds of stories (safety or lack of it) with each other (ibid.). For example, 

“We tried to do a bit of work with understanding why people would say they 

are unsafe, but it´s so…it´s a personal thing as much as environmental 

thing. (...) Perceptions of safety, it´s such an individual thing, like why do 

you feel unsafe, you know. It´s about your own personal experience, your 

family, media and local media, as much as television, and social media. 

Like, if people are on a resident group on Facebook and somebody would 

say something that happened, and somebody adds something, it just 

amplifies it. As well as those kinds of tools and mechanisms can connect 

people. They can also make people feel very isolated and feel very shut in 

their own homes. And that´s what people feel, they won´t get out.” (F15) 

The perception of safety was found to be higher in actively-used places (F2). This could be 

due to the tendency for people to attract people. People tended to feel safer when others were 

around (ibid.). This could be related to the older adults´ worries that streets were empty at 
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night, making them feel unsafe (this issue will be explained later in this subsection). Already 

in her early 60s, Jane Jacobs (35) found that vibrant and around-the-clock use of public space 

attracted people, providing surveillance by others and a feeling of safety. 

Older adults also stated that safety was a barrier to neighbourhood social interaction. Some 

participants reported feeling unsafe at night on the streets, explaining that it was because of a 

lack of people and activities in the streets (I21, I24). Others described a feeling of insecurity 

when walking on unfamiliar streets at night-time (I24). According to a participant, she knew 

places she could hide in her familiar environment, but unfamiliar streets did not offer that 

opportunity (ibid.). Lighting was also reported to be inadequate, preventing older adults from 

going out alone after dark (I14). Indeed, Windsor et al. (17) found that approximately 21% of 

participants reported that people would stay at home after dark. Black et al. (134) and Lager et 

al.’s (14) study participants also commented that they preferred to stay in their homes after 

dark. A study by Sixsmith and Boenham (226) concluded that older adults´ body capital was 

vulnerable after dark, so they preferred to stay in their homes (14).  

6.2.2.9. Public engagement 

Both focus groups discussed the importance of public engagement when new places were 

developed.  One participant stated: 

“When we do community engagement, old people want to be related and 

young people want to be responded, they just want to be able to 

participate.” (F7) 

Lack of it might reduce the use of such spaces, in turn perhaps influencing neighbourhood 

social interaction. One of the focus group participants said he was not sure whether enough 

members of the public were sufficiently involved in planning (F6), claiming that there was a 

group of older adults whose opinions were well known to the council. He added that there 

may have been a great number of people who would use the places being planned but who 

were not active enough to participate in planning. He concluded that the council did not make 

much effort to involve these people (ibid.). While policymakers discussed councils needing to 

provide certain things (such as infrastructure) for citizens, they argued that they found it 

challenging to meet everybody´s needs and or fulfil everybody’s wishes (F15).  
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“We need to provide things for everyone, so I think that, obviously, trying to 

ensure that every need is met is a challenge that is constantly on the table. I 

think, you know, sometimes the different needs are in conflict, so it is 

prioritising, I guess. It is difficult for community as Whittlesea, where 

population expends every year. There is a vulnerability in terms of growth 

of population, so it´s like constant juggle in limiting fundings from Federal 

and State to council and then the impacts of great rises from community 

members that you are trying to service. It’s 9000 people moving in this area 

every year, it´s like a small town! And they come with very integrative 

needs, vulnerabilities and challenges….” (F15) 

A review article by Steels (53) concluded that multi-stakeholder collaborations and the 

engagement of older adults, together with government policies that considered the social and 

physical environment, contributed to ageing-in-place. Steels (54) gave an example of older 

adults being engaged in community development that had produced positive results.  In New 

York (USA) (53, 227), where older adults helped to identify important resources in Westside, 

engagement strategies resulted in older adults feeling both more safe and more engaged with 

the area (ibid.). 

6.2.2.10. Empty streets 

Older participants remarked that some people in their suburbs were isolated, seeing it as a 

barrier to neighbourhood social interaction. Some of the participants, who lived in outer 

suburbs, claimed that people were busy these days and spent most of their time away from 

their home suburbs or inside their houses (I1, I17). One interviewee put it simply: 

“Well the other thing would be that people work long hours and then they 

come home, do their thing, cook and go to bed and then next day the same 

thing, so maybe that would be the other thing why we don´t socialise as 

much, because everybody is busy.” (I1) 

A study by Lager et al. (14) similarly found that, while older adults sought contact with 

younger people, different time geographies (arising from younger adults working and/or not 

spending as much time near their homes and in their neighbourhoods) acted as obstacles for 



Interviews with older adults and focus groups with policymakers 

 

177 

 

this type of social interaction. Lager et al. (14) associated the different time geographies that 

created empty streets with Jane Jacobs’ (35) lack of ´eyes on the street´. The lack of 

surveillance was associated with weakened support and safety in neighbourhoods (14). In the 

present study empty streets were not associated with a lack of ´eyes on the street´. Participants 

sought non-verbal social interaction with others, or, as one participant put it, an exchange of 

smiles (I17). Indeed, the study by Hickman (27) concluded that people valued seeing 

´friendly´ faces, or, in cases where people felt socially isolated, they appreciated just seeing 

other people. 

Some interview participants in this study would like to see more people on the streets during 

daytime, they observed that the streets in outer suburbs were often empty: 

“That´s what we are looking for, just see people around in the streets. 

Maybe just during the weekends in the church (she sees people), but every 

day – there is nothing!” (I17) 

It is worthwhile mentioning that participants who saw few people on the streets during the 

daytime lived in the outer suburbs. The presence of people on the streets may be dependent on 

context and the physical layout of outer suburbs in Melbourne.  

6.2.3. Built environment for older adults’ social interaction 

The second content analysis category was built environment for older adults´ social 

interaction. Different themes encompassing important built environment features and barriers 

in the built environment emerged in this category. These themes are presented in tables 6.6 to 

6.9. 

Both policymakers and older adults indicated that proximity to destinations was an important 

built environment feature for older adults’ social interaction (Tables 6.6 and 6.7). The micro 

built environment and condition of footpaths/accessibility were identified by focus group 

participants and interviewees as built environment barriers to older adults’ social interaction 

(Tables 6.8 and 6.9).  

The themes (or important features and barriers of the built environment) are listed in Tables 

6.6  to 6.9 in descending order according to the number of times they were mentioned during 
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the focus groups and interviews. Reference to a theme was recorded only once per participant 

who mentioned it. 
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Table 6.6 Focus groups: important built environment features for older adults´ neighbourhood social interaction 

 City of Yarra City of Whittlesea Overall sum 

Built environment feature F1 F2 F3 F4 F5 F6 F7 F8 F9 Sum F10 F11 F12 F13 F14 F15 Sum 

Proximity to destinations     +     1 +  +   + 3 4 

Table 6.7 Interviews: important built environment features for older adults´ neighbourhood social interaction 

Built environment 

feature 

I1 I2 I3 I4 I5 I6 I7 I8 I9 I10 I11 I12 I13 I14 I15 I16 I17 I18 I19 I20 I21 I22 I23 I24 I25 Sum 

Proximity to 

destinations 

   +            +     +  +   4 

Table 6.8 Focus groups: built environment barriers for neighbourhood social interaction 

 City of Yarra City of Whittlesea Overall sum 

Built environment barriers F1 F2 F3 F4 F5 F6 F7 F8 F9 Sum F10 F11 F12 F13 F14 F15 Sum 

Micro built environment + +  +  +  +  5  + +  +  3 8 

Condition of footpaths /accessibility     + +    2  +   + + 3 5 

Table 6.9 Interviews: built environment barriers for neighbourhood social interaction 

Built environment 

barriers 

I1 I2 I3 I4 I5 I6 I7 I8 I9 I10 I11 I12 I13 I14 I15 I16 I17 I18 I19 I20 I21 I22 I23 I24 I25 Sum 

Condition of footpaths 

/accessibility 

   +            +  +   + + + +  7 

Micro built 

environment and 

neighbourhood 

aesthetics 

               +  + + + + +    6 
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6.2.3.1. Built environment for older adults´ social interaction – connection between the 

quantitative and qualitative studies 

 

Figure 6.3 Built environment – connection between the quantitative and qualitative studies 

Perceived and objective built environment measures (some types of third places excluded) 

were not significant for predicting social interaction frequency and satisfaction in the 

quantitative research. Policymakers and older adults identified proximity to destinations as an 

important built environment feature for older adults’ social interaction. Both focus group 

participants and interviewees added that the micro built environment and neighbourhood 

aesthetics, and condition of footpaths and accessibility were built environment barriers and 

enablers if available and in good condition in older adults´ social interaction. This is shown in 

Figure 6.3. 

Micro built environment and neighbourhood aesthetics were not added to the quantitative 

study due to lack of data. Additionally, conditions of footpaths and accessibility reflected the 

quality aspect of accessibility. Quality measures of the built environment were not added to 

the quantitative study for the same reasons. The qualitative analysis suggests that follow-up 

studies should consider these measures. The connections between the quantitative and 

qualitative studies are further discussed in Chapter 7. 
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6.2.3.2. Proximity to destinations 

Policymakers noted that proximity to destinations was an important built environment feature 

for older adults´ social interaction. Some of the focus group participants remarked that older 

adults might face mobility and/or health issues that might reduce their walking distance (F15, 

F7).  

- “Location is important, the placement, when we do have to build 

retirement villages or residential aged care facilities then placement is very 

much really important in terms of mobility and being able to access and get 

out to boarder community.” (F9)  

- “…and equally for those who want to stay in their own homes.” (F15) 

- “Definitely, they should have these community facilities.” (F9) 

Indeed, literature to date associates older adults with reduced health and mobility (14, 71, 77) 

making people in this age group especially dependent on neighbourhood infrastructure (17, 

51, 83). According to participants in this present study, one of the councils encouraged 

proximity to destinations for older adults by locating new aged-care facilities near 

neighbourhood centres (F11, F14). They aimed to locate necessary services within 20 minutes 

walking distance of those new facilities (ibid.). This practice links to Plan Melbourne that 

encourages 20-minute neighbourhoods to support local living (164). 

The importance of proximity to destinations was also stressed by older adults. Those who 

lived close to destinations were satisfied with the location of their home, asserting that they 

could walk to destinations and thus avoid driving (I4, I16, I21, I23). One of them indicated 

that proximity to destinations (such as church and library) was one of the main criteria for his 

choice of residence (I23). This shows that thisz participant had self-selected himself to the 

area. Self-selecting to an area to live means residents choosing a home (and neighbourhood) 

according to their personal preferences, and hence tending to be satisfied with their 

surrounding environment (228).  

Older adults in the present study said that proximity to destinations reduced problems with 

parking or traffic, as interviewees were able to walk. Public transport users could avoid using 

it if they wished. Destinations within walking distance offered more freedom and 

independence for people with mobility issues, as one interviewee commented:  
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“So having those (destinations) available close to you in your local 

community, these things make a big difference to being able to stay at 

home.” (I23) 

Similarly, Wood et al. (44) who studied adults of all ages found that proximity to destinations 

had a significant relationship with social capital. With each additional 100m distance between 

homes and shops, the social capital score decreased by 0.6%. While the importance of 

proximity to destinations for older adults has been argued in other studies (23, 45, 46, 134), 

the length of comfortable walking distance for this age group is still not commonly agreed 

(optimums range from 200m to 800m). The majority of the qualitative study participants 

reported being able to drive and were therefore not dependent on walking. Nevertheless, as 

discussed earlier, they were appreciative when they were able to walk to their destinations, or 

at least to some of them.  

6.2.3.3. Micro built environment and neighbourhood aesthetics 

The policymakers from both councils referred to improvements in the micro built 

environment (F4, F6, F8, F11, F12, F14). Micro built environment is the small-scale built 

environment that is usually easy and not too costly to change (such as street crossings and 

benches) (229). Policymakers listed actions like removing gaps between platforms and tram 

stops (F4, F8), improving lighting (F11), improving seating and street furniture (F4, F12), 

having toilets available (F2, F6, F11) and making buildings and landscapes appealing (F14). 

One focus group discussed: 

- “I think we try to make the outside in approach as well, try to make the 

buildings, I suppose, appealing and landscape, so it does bring people in, 

sometimes there is conflict internally, how we deliver those places.” (F14) 

- “I think active furniture is that makes our community centres appealing, 

they (older adults) can approach the buildings. We are providing a lot of 

comments in our team about planning applications and aged care. There is 

always a struggle between... obviously they are trying to create a feeling of 

safety in those developments and often it is associated with a lot of fencing 

in those areas, so we are trying to find balance between I guess what the 
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developer wants and what the future residents want. Feeling secure, but 

also providing active furniture for the rest of the development. We have a lot 

of back fences in public streets, so that’s the thing we struggle a lot with 

those applications. I guess we don´t see that other parts of communities 

could walk through those developments and loose interactions, you might 

have young families walking through, that provides interactions for the 

people who are living there as well. So, it´s a fine balance though, but we 

struggle with, but something we would like to see.” (F12) 

Other focus group, however, discussed that micro built environment is often functional, but 

could be designed better. 

- “(...) But the classic is…you design a park or public space in a good way, 

just to make sure skateboarders can´t come here. What´s the harm of couple 

of kids or younger adults using it, you know … bit of wax on the concrete, 

but you know… We created a new park in Richmond with big communal 

engagement. We engaged community of big public housing, we put a big 

bench, table, all sort of community things, a tap… Of course, that´s where 

all the drug users decided to stop and inject and make a mess of. The space 

itself was designed with a very clear sense of getting people and some 

cultural tendencies …” (F6) 

- “Lovely…” (F2) 

- “But that has been a common deed for different purpose. Same sort of 

thing with toilets. The older population...” (F6) 

- “…need the toilets”. (F1) 

- “We have younger population, very young population, that has tendency 

to relay on public toilet and infrastructure. And yet when we talk about 

customer satisfaction and design of our public toilets, they are 2 to 3 points 

out of 10. As in every asset we provide, because they are being co-opted by 

or misused by purposes or they are possibly not that clean or they are 50 

years old or designed badly or people worry about getting trapped in there” 

(F6) 

- “There’s the automatic doors. “(F7) 
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- “So, but the infrastructure is there if you would draw a dot on the map. 

It’s quite well serviced, but does anyone actually use them? They have 

certain quality and we often maintain that, but it’s very… (F6) 

 It´s in sense of what design can do, really. I mean we can go and invest 

with best intentions, but we can´t control how it is used. And that’s kind of 

there’s a notion of social interactions of older adults, but they might not be 

interested…” (F2) 

The research on the topic confirms that factors such as benches and resting places (70, 98, 

141), public toilets (141), lighting (1, 17), good visibility (47), sunlight and shade (98), 

cleanliness of an area (17), and handrail support (50) influence older adults´ decisions to 

interact within the neighbourhood. 

Some older adults in the present study, like the policymakers, also asserted that the micro 

built environment was important for their neighbourhood social interaction. The interviewees 

stressed the importance of benches on streets that offered places to rest (I18, I20). Street 

lightning was also mentioned (I16). According to one participant, the street lighting not being 

good enough in her neighbourhood prevented her from going out at night.   

Neighbourhood aesthetics and clutter were issues for people when traversing their 

neighbourhoods, according to some participants. The interviewees gave examples of possum 

and dog droppings (I21, I22). Windsor et al. (17) concluded that an aesthetically pleasing 

environment (and cleanliness of an area) was related to larger networks of neighbours and 

friends. Aesthetically unpleasing environments may discourage older adults from spending 

time in their neighbourhoods (ibid.). Bowling and Stafford (54), however, did not find that the 

quality of neighbourhood facilities (including street rubbish collection and pleasant places to 

walk) had a significant relationship with social contacts. Indeed, only 8% of the interview 

participants in this present study reported that neighbourhood aesthetics was an issue for 

them. It is possible, therefore, that neighbourhood aesthetics is not a general built 

environment issue for everyone. Windsor et al. (17) found an association between retirement 

and people reporting aesthetic problems (such as graffiti) in their neighbourhood. It may be 

hypothesised that people who are retired spend more time in their neighbourhood and are 

therefore more likely to notice the aesthetic problems. 
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6.2.3.4. Condition of footpaths/accessibility 

Policymakers commented on some footpaths not being continuous or having uneven surfaces, 

while elderly people sometimes reported to councils that trees were growing over streets, 

blocking their sightlines (F5, F6, F11, F14, F16). Indeed, a literature review by Rantakokko et 

al. (230) noted that poor street conditions resulted in decreased walking trips among older 

adults. An Australian study by Booth et al. (231) found that physically active older adults 

reported fewer obstacles and problems with footpaths compared to other participants.  

Walking was found to increase social contacts with neighbours (36). 

A focus group participant commented that some older adults who used mobility scooters were 

afraid of uneven surfaces and would sometimes make a big detour with the scooter to avoid 

these places (F5).  

- “What challenges or tensions are you faced with when designing 

neighbourhoods that support aging in place?” 

- “The council is growing, so movement is the biggest challenge.” (F6) 

- “I actually find that´s how they get around in their community- they can’t 

get past, they can´t get up their street and down in their street, and one has 

scooter and she can´t get anywhere. She just gets stuck. She decided: ´I 

can´t get around, because of the traffic, so to get down and around is 

already a bit dangerous´ and when we walk there I can see what we can do 

with that space.” (F5) 

Similarly, a study by May et al. (232) in South Australia noted that sometimes older adults 

were not able to use mobility scooters on footpaths due to uneven surfaces, and were therefore 

forced onto cycle paths or roads. Policymakers from both councils mentioned that positive 

ageing strategies and open space strategies included plans for barrier-free, accessible, and safe 

built environments (F1, F6, F11). One of the policymakers was critical of this assertion, 

reporting that while the topics were covered in plans councils still needed to pay attention to 

actioning these plans and to identifying practical actions (F5).  

Condition of footpaths and accessibility were also barriers for interacting socially, according 

to older adults, but they were more concerned about people with walking aids than with older 
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adults in general (I20, I21, I22). One interviewee whose husband was in a wheelchair put it 

thus: 

 “I have to push him around everywhere and a lot of them (footpaths) have 

little bumps in them and couple of times he has actually fallen out.” (I21) 

Like policymakers, older adult interviewed mentioned that sometimes footpaths were not 

continuous, the pavements were in bad condition, and trees grew over footpaths (I20, I21). 

The trees limited the field of sight. Irregular or intermittent footpaths have been identified as 

barriers to participation in social activities in other studies (17). In fact, a study by Li et al. 

(233) noted that 73% of outdoor falls among middle-aged and older adults happened due to 

environmental factors, such as uneven surfaces, or tripping and slipping due to objects on 

footpaths. 

6.2.4. Third places for older adults´ social interaction 

The third content analysis category was third places for older adults´ social interaction. 

Themes that emerged under this category are presented in Tables 6.10 and 6.11. 

Both policymakers and older adults noted that community places, shops, cafes, bars, 

restaurants and food courts, and natural environments were important places for older adults’ 

social interaction. These are shown in Tables 6.10 and 6.11. Policymakers added that services 

were important third places for older adults (Table 6.10), while older adults also nominated 

public transport and footpaths as important third places for their social interaction (Table 

6.11). 

It is interesting that policymakers listed services as important third places, whereas older 

adults did not. This may be because older adults use services for everyday activities (such as 

banking) and do not consider these as places for social interaction, though one focus group 

participant challenged this view: 

“(…) but (older) people who come to the town hall, it´s probably a social 

interaction for them, you know, it´s someone who listens to them and maybe 

they get something out of it at the end?” (F6) 
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Some older adults listed public transport and footpaths as important places for social 

interaction.  These places were not listed by the policymakers. The policymakers, however, 

highlighted the issue of quality of footpaths (in terms of urban design). They also said they 

were aware that older adults needed more public transport options than were currently 

available, but they saw high-quality footpaths and public transport as simply the means of 

reaching places for social interaction. Follow-up research could investigate the extent to 

which policymakers consider footpaths as places for social interaction and how they might 

plan for and design footpaths to encourage social interaction.
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Table 6.10 Focus groups: important third places for older adults’ social interaction 

 City of Yarra City of Whittlesea Overall sum 

Third places 1 2 3 4 5 6 7 8 9 Sum 10 11 12 13 14 15 Sum 

Community places + +        2 + +  +   3 5 

Shops + + +       3 +     + 2 5 

Food court/café/bar/restaurant  +    +   + 3 +      1 4 

Natural environment  +        1      + 1 2 

Services          0 +     + 2 2 

Table 6.11 Interviews: important third places for older adults’ social interaction 

Third places 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 Sum 

Community places + + + + + + + + + + + + + + + + + + + + + + + + + 25 

Shops  +    + + + +  +    + + + + + +  +    23 

Food court/café/bar/restaurant +   +  + +        +   + + +  + + +  11 

Public transport               + + + + + +      6 

Natural environment +   + +      +           +    5 

Footpaths                   +      + 2 

Table 6.12 Interviews: important community places for older adults´ social interaction 

Community places 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 Sum 

Church +   + + + + + + + + +     +      +   12 

Community groups + + + + +   +  + +  + + + + + +     + +  10 

Sport groups +   +  +  + +    +        + +    8 

U3a/courses             +       +  + + +  6 

Library  +             + +   + + +     6 

Swimming pool      +         +  +    + +    5 

Neighbourhood house/ 

community centre 

 +             +      +     3 

Cinema      +        + +           3 

Morning melodies/music     +             +     +   3 

Art centre               +        +   2 

English class          +                1 
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6.2.4.1. Third places for older adults’ social interaction - connection between the 

quantitative and qualitative studies 

The quantitative analysis concluded that perceived third places such as footpaths and 

cafes/bars/restaurants predicted social interaction frequency. Services were the only type of 

perceived third places that predicted social interaction satisfaction. These findings are marked 

in bold on the left side of Figure 6.4. The qualitative analysis revealed that more types of third 

places were important for older adults’ social interaction. These are listed on the right side of 

Figure 6.4. All types of third places identified by the qualitative study were considered in the 

quantitative study. The only difference was that older adults, during the interviews, mentioned 

public transport as a place for social interaction, whereas the quantitative study considered 

public transport stops as places for social interaction. The implications of this finding are 

discussed further in Chapter 7, Discussion. 

 

Figure 6.4 Third places for older adults’ social interaction from the quantitative and 

qualitative studies 

Green arrows A and B on Figure 6.5 show the similarities between the findings from 

modelling social interaction frequency and the findings from the qualitative analysis, while 

the blue arrow C notes similarities between the findings from modelling social interaction 
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satisfaction and the findings from the qualitative study. The connections between the 

quantitsative and qualitative study are further discussed in Chapter 7. 

6.2.4.2. Community places 

Policymakers noted that community venues were important third places for older adults´ 

social interaction. They listed churches, libraries, neighbourhood and community houses, and 

seniors’ centres as places where older adults liked to go (I1, I2, I10, I11, I13). Lee (57) found 

that community places for older adults ranked third in importance for social interaction (after 

shops and cafes and restaurants), and that, on average, older adults visited community places 

1.5 times per week. 

Older adults mentioned the importance of community places for their social interaction. In 

fact, all 25 interviewees mentioned these places. The community places used by older adults 

differed among participants, as shown in Table 6.7. The table shows that the most commonly-

visited community places were churches, community groups, sport groups, U3As and 

libraries. Some participants, for instance, remarked that they met friends and simply saw other 

people at church, and that this was an important weekly routine that increased their social 

interaction (I4, I8, I11). A study by Lee (57) noted that churches were the most commonly-

used community place. On average, older adults visited these places 1.9 times per week.   

Sporting groups were said to connect people, because those who participated shared a similar 

interest and it was easier when there was a common topic of conversation. U3A and courses 

such as computer lessons had an educational element, but the majority of older adults who 

participated in them also spent free time with other class members. Being able to learn and 

access resources were also seen as important for older adults in other studies (1, 134). Several 

older adults in this present study participated in community classes or went to a library to use 

a computer with internet access. Older adults´ knowledge and skills in ICT seemed to be at 

different levels. Black et al. (134) found that ICT was helpful for some older adults. Others 

were limited by knowing little about it. One participant remarked that he felt left out of 

everyday life and news because he was not able to use the information technology available 

(ibid.).  
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6.2.4.3. Shops 

Policymakers from both councils mentioned the importance of shops for social interaction. 

One focus group discussed the importance of specialty and ethnic shops for ethnic groups 

(F1). Some of the participants were worried that these shops were not able to compete with 

big supermarkets and that they might soon be closed down. 

- “(…) I mean that´s my perception, we still have few old Turkish place, 

where there are just empty shelves, and to be honest, I wouldn´t walk in, but 

they are vibrant spaces for subset of population.” (F6) 

- “There are many people who would never go in there, but it´s about being 

able to sit there, not eating or drinking.” (F7) 

- “There´s one in Victoria street. But again, they probably bought the 

property for 18 000$ in 1980 or something, that’s community service.” (F6) 

- “But it will be gentrified at some point…” (F2) 

- “Exactly, and I think extension to that is what the local shopping strips 

provide. The butcher is not main grocer anymore, there is one or two 

butchers left and they are selling dry aged beef, 78$ a kilogram. Victoria 

street is the opposite, you can still go and buy a bag of tomatoes for a 

dollar!” (F6) 

- “Active aging group has been commenting on it, it´s on its death nail, 

because he can´t afford to be there, post office is gone and …” (F1) 

The majority of interview participants (23 out of 25) identified shops as places where they 

would see most people, and hence engage in social interaction. Indeed, Lee (57) concluded 

that shops were the most frequently-used third places among older Americans, which, on 

average, they visited three times per week. This resonates with findings by Winters et al. (70) 

who found that 14% of all trips were made to grocery stores.  

According to an interviewee in this study, some older adults might go to shopping centres 

with the intention of seeing and communicating with other people (I8). Other studies have 

also found that people, and especially older adults (10, 14, 28, 56, 149) go to shops to look 

around, walk around, watch other people, and while away time (99).  
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Older adults interviewed also indicated that markets were the places where they would go to 

buy fresh vegetables and to chat with people they knew during the shopping experience. One 

of them identified the importance of local food markets to immigrants (I11). He put it thus: 

’’I think a lot of people meet in market, Dandenong market, but it’s different 

there. – What do you mean when you say it’s different? - The culture, 

because, you know, when you go to proper supermarket, everybody is quiet 

with their own trolley. There is like bla-bla-bla (imitates talking) they talk 

and do shopping and meet with friends in this community, it’s very different 

(...). Look, most of us come from different countries, and leaving our 

country we could get lonely. Even though we have some friends, we still 

don’t have a lot of friends. Like the group of friends we had when we grew 

up in our countries. So, one thing that we miss is actually communication. 

We come here, we get a job and then there is job and home, not much 

interaction outside, so sometimes we want to go out from the house. Where 

could we go? We could go to church, there is very good to interact or we 

could go to some place where is market, where you don’t feel different, 

because especially at Dandenong market they are all from mixed groups. 

It’s more like home there, they can talk what they like, nobody won’t say: 

“Shut up, you are too loud”.“ (I11) 

Indeed, a study by Wang et al. (234) in Canada confirmed that grocery shopping had socio-

cultural meaning for immigrants. 

6.2.4.4. Food courts, cafés, bars and restaurants 

Some policymakers commented that food courts, cafes, bars and restaurants were important 

places for older adults’ social interaction. According to one focus group participant, older 

adults liked to gather in food courts, especially after pension day (F10). Another policymaker 

stated that older adults liked to sit in cafes, have a conversation with others, or simply watch 

the world go by (F5). Indeed, Lee (57) noted that cafes, fast food restaurants and bakeries 

were the second most frequently-used third places, after shops, and, on average, older adults 

went there 1.9 times per week.  
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A focus group participant in this study commented that cafes are increasingly busy and that 

older adults did not like to wait in lines (F5). Older adults might feel that they had to leave 

cafes because everyone else was rushing (ibid).  

“There is a reflection in change as well, I spoke to people who used to go to 

a café, they were relaxed, they were sitting around, having a café… and 

there´s people like me drinking, and it is just very rushed and there is long 

line and they have to wait. They used to sit there and watch world go by and 

that´s not that kind of café anymore … “ (F5) 

Like policymakers, older adults emphasised the importance of food courts, cafes, bars and 

restaurants to their social interaction. Some older adults went to these places to meet friends 

or family, but other participants reported that sometimes they went there just to while away 

time and to interact with others non-verbally (I6, I8). The comment below illustrates this: 

“(…) You take a newspaper and have a cup of coffee, it may take me 2 

hours just to finish that cappuccino cup! On top of that you still see a lot of 

people who you know, yeah, it is pretty good! – How important are these 

types of social interaction when you necessarily don’t talk to someone, but 

you are just part of the environment? - Amazingly, when you watch people 

around, I enjoy it, it’s kind of...you watch the people and see what they are 

doing. You see sad faces and beautiful faces and happy faces and to me, it’s 

already even when I’m not talking to these people, in my own little way I’m 

interacting with them. I’m appreciating what I’m seeing.“ (I8) 

Prins et al. (98) found that eating and drinking out is related to relaxation and often combined 

with socialising with others. Older adults, like policymakers, indicated that food courts and 

cafes were more crowded on pension days (I22, I23).  

Older adults noted that food courts were more inviting than cafes, because cafes expected 

people to consume their order and leave as soon as possible, while food courts had a more 

relaxed atmosphere.  
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6.2.4.5. Natural environments 

Natural environments have been remarked upon as attractive in other studies, because they 

provide shade, privacy, a sound buffer, and an opportunity to engage with others (95, 101, 

147). Focus groups in the present study discussed events they organised to activate the parks, 

but mostly it was sporting events they organised. They admitted that older adults might not be 

a target group for such activities (F2, F15). Policymakers from both councils said that they 

purposefully organised programs which encouraged grandparents to take their grandchildren 

to the park and spend a day out together (Ibid.). 

Natural environments were associated with relaxation. One policymaker made the following 

observation: 

“There´s certain locations that we know (…) they (older adults) may not 

talk to one another and engage with anybody, but they feel part of it. Even 

in the citizens’ park in Collingwood, there´s people sitting on Sunday 

afternoon watching football. They have no direct connection with that club, 

but they sit there for couple of hours, watch that noise and colour and 

movement, and develop familiarity and sense of connection (…).” (F6) 

The same policymaker questioned whether councils actually valued and considered this kind 

of eye-level communication in their plans and actions, concluding that it might not feature in 

their planning (F6). Nevertheless, this eye-level communication has been noted to be 

especially important for older adults because it allows them to feel they are participating in 

community life even though they may have mobility and/or communication restrictions. One 

of Gardner´s (28) study participants, for example, identified his enjoyment in just seeing 

others while standing in his driveway. 

Older adults commented that natural environments such as parks, community gardens and 

beaches were important places for social interaction. Like policymakers, older adults also 

associated natural environments with recreation and relaxation (I1, I4, I5, I11, I19, I25). 

Older adults would meet friends, spend time with grandchildren, walk dogs, organise 

barbeques, and play sports or games there. A participant valued the fact that access to natural 

environments, such as parks, was free (I11). 
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6.2.4.6. Services, public transport and footpaths 

Focus groups with policymakers revealed that services (such as local hairdressers) were also 

important for older adults but they did not expand on the subject during the focus groups. 

None of the older adults interviewed mentioned the importance of services. Medical services 

were the only ones mentioned in the older adults’ focus groups, but this was in the context of 

health, not social interaction. 

Older adults listed public transport and footpaths as places where they would see and interact 

with other people. This finding, that older adults would see other people on footpaths, aligns 

with previous research that saw increased possibilities for social interaction from shared 

footpaths (28, 47).  

The quantitative analysis of this study investigated social interaction at public transport stops, 

with older adults interviewed naming public transport as a place of social interaction. The 

literature overview by Bissell (235) noted that the character of social relations among people 

in public transport varied, and that it was not necessarily positive. Bissell (235) added that the 

degree of acquaintance determines social relationships; for instance, friends who travel 

together are verbally interactive, whereas contacts among people who are not acquainted with 

each other tend to have less verbal content. Nevertheless, as already mentioned, non-verbal 

social interaction has been found to be an important type of social interaction for older adults 

(28).  

6.2.5. The role of personal characteristics for older adults’ social interaction 

The fourth content analysis category was Personal characteristics for older adults´ social 

interaction. Tables 6.13. to 6.15. present the themes listed under this category. 

This category was divided into personal characteristics that encouraged social interaction and 

personal characteristics that were barriers to social interaction. Interviews with older adults 

indicated that ability to drive and being positive encouraged their social interaction (Table 

6.13). Focus groups with policymakers did not cover these topics.   

Policymakers concluded that older adults´ personal barriers to social interaction were fear of 

other, finances, fear of traffic, and mobility and health (Table 6.14). Older adults identified 

the same barriers, adding personal social interaction needs, and responsibilities as other 
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issues, as shown in Table 6.15.  Focus group discussions with policymakers were on a broader 

scale, focusing on street, neighbourhood or suburban issues for example, whereas older 

adults’ responses reflected more individual behaviours and attitudes. This was an anticipated 

finding. Focus group questions were designed to investigate policymakers´ professional 

experiences, whereas interview questions addressed individual experiences. 

Each of these topics are introduced in the following sections.
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Table 6.13 Personal characteristics that were important for older adults’ social interaction 

Personal characteristics 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 Sum 

Ability to drive +            +   +       +   4 

Being positive        + +            + +    4 

Table 6.14 Focus groups: personal barriers for older adults’ social interaction 

 City of Yarra City of Whittlesea  

Personal barriers 1 2 3 4 5 6 7 8 9 Sum 10 11 12 13 14 15 Sum Overall sum 

Fear of other  +   +     2     + + 2 4 

Finances   +  +     2  +     1 3 

Fear of traffic +    +     2     +  1 3 

Mobility/health     +     1      + 1 2 

Table 6.15 Interviews: personal barriers for older adults’ social interaction 

Personal barriers 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 Sum 

Finances    +    +       + +      +    5 

Fear of traffic  +  +              + +  + +    6 

Mobility/health   +            +   +    +    4 

Personal social interaction needs         +    +     + +       4 

Fear of other           +         +   +   3 

Culture           + +              2 

Responsibilities              +       +     2 
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6.2.5.1. Personal characteristics for older adults’ social interaction – connection 

between the quantitative and qualitative studies 

Socio-demographic attributes were not significant neighbourhood social interaction 

predictors. This is shown on the left side of Figure 6.9. Older adults and policymakers listed 

two personal characteristics that encouraged social interaction and seven characteristics that 

acted as barriers to older adults’ social interaction. These are shown on the right side of the 

Figure 6.9. 

 

Figure 6.5 Personal characteristics for neighbourhood social interaction – comparison 

between the quantitative and qualitative studies 

The Wellbeing Survey did not measure any of these characteristics, apart from participants’ 

satisfaction with health and mobility; hence, only health and mobility measures were 

included in the quantitative study. These measures did not have a statistically significant 

relationship with older adults’ social interaction. The survey also asked about participants´ 

yearly income, but this question had a relatively high number of missing responses so the 

measure was not included in the quantitative study.   

The results from the qualitative study indicate that measures of ability to drive, being 

positive, fear of other, finances, fear of traffic, personal social interaction needs, culture, and 
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responsibilities should be investigated further in follow-up studies. The connections between 

the quantitsative and qualitative study are further discussed in Chapter 7. 

6.2.5.2. Fear of other people 

The policymakers noted that fear of other acted as a barrier to older adults´ social interaction. 

According to one policymaker,  

“(…) sometimes older people would tell you when we (older adults) have 

groups of young people congregating, we feel unsafe, they jump around on 

their skateboard, they feel they might get knocked over and that´s a very 

real risk for them, because they (older adults) might have mobility issues 

or…they (people who are different) are talking in another language that 

they don´t understand and that makes them feel unsafe.” (F5) 

A participant from the other focus group shared: 

I think it´s a symptom for general community, because sometimes older 

people would tell you when we have a groups of young people 

congregating, we feel unsafe, they jump around on their skateboard, we 

might get knocked over and that´s very real risks for them, because they 

might have mobility issue or…they are talking in another language that 

they don´t understand and that makes me feel unsafe.(F13) 

Policymakers also reported that they were not able to control who used public places and 

were unable to police them (F2, F6, F11). They planned with the best intentions, but often the 

places were misused; for example, when one of the councils redeveloped a park, planning it 

according to the best principles, the park was well used for a few years until drug addicts took 

over the place such that other citizens were afraid of using it. The council then removed the 

water taps and drug users stopped frequenting the place. The policymaker admitted that this 

was not the best solution because other people used water as well, and taps were necessary 

facilities, but they had to remove them. He added that there was a similar issue with public 

toilets: they could provide more comfortable and better designed toilets, but then the toilets 
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would be misused, so the toilets had to be simply designed to serve only their primary 

purpose (ibid.). 

A policymaker recognised that older adults might be afraid when younger people walked too 

fast because they felt they might be brushed off the street (F5).  

Fear of other was another barrier to social interaction mentioned by older adults. Some 

interview participants did not feel comfortable having people of different culture, ethnicity, 

religion, or age around them so they avoided communicating with them (I10). The majority 

of older adults interviewed celebrated cultural diversity. Indeed, cultural diversity was found 

by Wessendorf (236) to enrich community interaction.  

Previous research shows that sometimes older adults sense that fear of other is directed at 

them, leading to negative experiences of social interaction. Black et al.’s (134) study 

participants, for example, had experienced ageism and therefore did not find all social 

interaction to be positive in nature. Their participants had been judged by their hair colour, 

restricted mobility, or their vision or hearing difficulties (ibid.). The interviewees in this 

present study did not mention such incidents (the interview questions did not address these 

issues).    

Fear of other was also associated with social isolation in Aw et al. (18). They found that 

people who lived alone might not be used to others’ company, and that everyday situations 

(such as crying children) might stress them (ibid.). They explained that though the isolated 

older adults may like children, they are perhaps unused to having children around. 

6.2.5.3. Finances 

High council rates and finances were discussed in both focus groups, with focus group 

participants recognising that they had no power over these matters (F3, F5). Older adults 

interviewed also said that lack of finances stopped them from going to places and engaging in 

some activities, limiting their social interaction (I4, I15, I16, I22). 

6.2.5.4. Fear of traffic 

Fear of traffic in terms of crossing roads was discussed during the focus groups with 

policymakers and in interviews with older adults. This could be seen as a safety issue, but it 

is listed as a separate theme because it was discussed by several participants. Policymakers 
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knew that sometimes older adults were not able to cross roads with one green light’s time 

allowance (F1, F5). One of the focus group participants reported that they had discussed the 

issue with VicRoads, and buffer crossings were added to some streets as a result (ibid.).  

“And my learning from the conversations I have had and also through the 

active aging advisory group, it is street crossings, especially in the small 

neighbourhoods, necessarily on the major roads, for example up around 

Clifton Hill. Older people don’t have time to get across the crossings. We 

have had some dialogs with Vicroads about the crossing that is on the 

Huddle street, just across the town hall. We requested there a buffing 

crossing that has been now developed. So I think that´s definitely something 

out of our action plan. I also know that the number of older people who are 

insured or killed (in roads) is quite high and this is a big issue. Often 

people won´t walk too far and to get down to the crossing… it´s too hard 

for them. They try to get across where there is no crossing.” (F1) 

Similarly, a review article by Buffel (141) concluded that short pedestrian crossing times on 

street intersections were the main safety issues for older adults. 

Policymakers in this present study added that sometimes older adults were unable to walk as 

far as safe road crossings for mobility and health reasons (F1, F5). In these cases, older adults 

were inclined to cross roads wherever they could, causing dangerous traffic situations by 

doing so (ibid.). Indeed, a study by Oxley et al. (237) confirmed that older adults (aged 74 

and above) made risky decisions when crossing roads. In this virtual study, 76.5% of 

participants estimated distances between themselves and a vehicle as greater than they 

actually were. Accordingly, they made unsafe choices when crossing the road (compared to 

14.5% in those aged 30 to 45 and 23.4% in those aged 60 to 69). Not being able to cross a 

road would sometimes be a psychological sticking point for older people, decreasing their 

confidence in engaging in the community (F5).  

Older adults in this present study also spoke about fear of traffic, as did policymakers. They 

reported that pedestrian crossing lights did not stay on long enough, that they would need to 

stop in the middle of the road and wait until the next green signal to finish crossing (I2, I4, 

I18, I19, I21, I22). Older adults avoided rush hour and sometimes chose side roads to avoid 
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busy traffic. They saw high volumes of traffic as dangerous. One interviewee, for example, 

got hit by a car while crossing a road with a green pedestrian signal: 

“I was knocked lying halfway across Church St on Bridge Rd, and the light 

was perfectly in my favour, but the fellow didn´t see me. It was early in the 

day, and the traffic was coming through, he thought that there was a break 

and turned right, he knocked me on the back leg (she fell on her back), if he 

had knocked my front leg I wouldn´t be here…. Well I noted myself thinking 

I have to get off here, because when the cars start running, they don´t 

stop.” (I22) 

6.2.5.5. Health and mobility 

Health and mobility mentioned during the interviews with older adults. Some interviewees 

had to stay home due to health problems, while one of them was very clear when asked to 

identify social interaction barriers: 

“No, nothing, only my health. I used to be active here (at the community 

club) and church, but now I have to stay home… it´s a prison.” (I3) 

She added that she used to like to go out and interact socially, but she was now limited for 

health reasons (I3). Wiles et al. (97) also found that problems with health (such as loss of 

eyesight or a replaced hip) led to withdrawing from social activities. They concluded that it 

was one of the main reasons why older adults´ social spaces shrank (ibid.).    

The majority of participants in the present study who mentioned health did not face major 

health issues that stopped them from being socially active. One of them commented that, 

“When you are 72, you feel some aches and pains, let’s put it this way, and 

sometimes things like a hip stops you from enjoying things that you 

normally do, but life must continue. “ (I8) 

Being a burden on others was one of the fears connected to health and mobility expressed by 

older adults. The majority of the interviewees appreciated that they were still mobile, but 
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feared that health and mobility issues might bring loss of independence in the future. This is 

in accordance with the literature (14, 18, 97, 134). Similarly, Black et al.’s (134) study 

participants expressed fear of losing their independence and becoming dependent on others 

when their health and mobility conditions worsened. They were concerned about staying in 

their homes (versus moving to aged-care facilities), and worried about being able to take care 

of themselves and their homes and gardens (ibid.).  

An interview participant in the present study commented that she would love to be more 

active in her neighbourhood and community, but that her husband was in a wheelchair and 

she had to look after him (I21). Mobility issues may thus affect even healthy older adults, 

preventing them from going out, if they are in a carer role for their partner or friend.   

6.2.5.6. Ability to drive 

Older adults argued that ability to drive was important for their social interaction. This ability 

helped to maintain their independence and opened up more possibilities for social interaction. 

One of them, for example, put it thus: 

“(…) but if I was without my car, I don´t think there is a way that I could 

get out and do all the things, I would become isolated.” (I16) 

Similarly, another participant remarked that she would not like to ask others (such as family 

or friends) to drive her around (I23). She became wistful, adding, in a similar vein to the 

previous example, that she would become isolated and lonely. She added that she did not like 

to think about it. (ibid.) 

This finding concurred with Black et al. (134) and Wiles et al. (97) who argued that 

maintaining the ability to drive was the key determinant of older adults´ remaining 

independent. Older adults in the study by Black et al. (134) expressed fear about upcoming 

life events, and the possibility that they would lose their ability to drive, leading to social 

isolation. As in the present study, Wiles et al.’s (97) study participants felt that they became a 

nuisance for other people when they had to be driven around. Older adults did not enjoy that 

feeling (ibid.) 
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The social model of disability would claim that inability to drive a car should not influence 

social interaction if there were affordable and reliable public transport available (97, 238). 

Participants in the present study, especially those who lived in outer suburbs, argued that 

public transport was problematic (I1, I13). While they would like to use it, train and bus 

stations were far from their homes, and the services were not frequent enough (ibid.). These 

participants drove or relied on others for transportation. This was seen as an urban growth 

problem: large numbers of people were moving to growth areas, but transportation options 

stayed the same and hence did not cope with the new circumstances. Too few parking spots 

were reported near the train stations, further limiting participants´ choices for using public 

transport. (I11) Currie (239) pointed out that public transport was problematic in Melbourne. 

About two-thirds of Melbourne’s population was not located close to tram and train 

networks, therefore relying on bus services. Buses were limited in operation times and 

frequency. Melbourne bus services ranked as poor compared to bus services worldwide, 

having 0.1 ride trips per person compared to 0.8 in Warsaw and London (ibid.). Transport for 

Victoria has initiated both the Growing Our Rail Network 2018-2015 plan and the Principal 

Public Transport Network Plan to improve public transport services for the future.   

6.2.5.7. Positive mindset 

Older adults noted that a positive mindset helped them venture out from home and to interact 

socially with others. As one interviewee put it: 

“I think your outlook in life is to be happy. Your outlook is basically 

making sure that each and every day is a good day. At our age, every single 

day is a bonus, so each day must be cherished and each day must be 

counted as a blessing. “(I8) 

Interviewees acknowledged that while unexpected things happen in life a positive mindset 

helps to overcome them, allowing a return to normal, everyday life (I7, I8).  

Similarly, Wiles et al.’s (97) study participants noted that while they needed to acknowledge 

death of partners and friends as a natural process of life, perhaps resulting in shrinking social 

spaces, being positive and keeping up everyday activities helped them cope with such issues.  
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6.2.5.8. Personal social interaction needs 

Older adults connected the necessity for social interaction with personal social interaction 

needs. Indeed, Wiles et al. (97) studied older adults’ social spaces, finding that the size of the 

spaces is affected by peoples´ personal characteristics and their need for social contact.  

Most of the present study participants looked for community social interaction, but some 

reported that they did not seek neighbourhood social interaction. They said they had enough 

interaction with friends and family, or they had hobbies that kept them busy: they did 

community work, studied, worked in the garden, read, listened to music, or watched TV. One 

participant commented that,  

“It´s us (she and her husband), we don´t see the need to socialise a lot”. 

(I20) 

6.2.5.9. Responsibilities 

Older adults interviewed noted that responsibilities acted as barriers to their social 

interaction. According to one study participant, while she would like to have more 

neighbourhood social interaction, her husband was in wheelchair and she could not get 

involved in community activities because she needed to take care of him (I21). Another 

participant had to take care of her mother, and sometimes look after her grandchildren (I14). 

This contrasts with the comments of several people that they did not have time to get 

involved with community activities while they were working, but after retirement they had 

enough time for such things.  

This accords with the research paper of Wiles et al. (97) in which some study participants 

reported less family contact and/or responsibilities with growing social networks. (ibid.) 

6.2.6. Connection between the frequency – and satisfaction of social interaction 

Overall, the older adults interviewed said that social interaction was important for them, with 

one participant commenting as follows:  

“I think if you don´t have a chat every now and then with someone else you 

start to become really inward-looking and probably even to the point of 
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reaching depression I would say. For instance, when I had the vertigo (…) I 

had been quite unwell for quite a few years and I did end up sort of 

becoming depressed. But once (…) I got myself medically sorted out I sort 

of came out of it, just because I knew there were people around (…).”(I20) 

The connection between the frequency of and satisfaction with older adults´ neighbourhood 

social interaction was difficult to establish. Argent (34) found that daily and meaningful face-

to-face interaction established satisfaction and happiness within people in groups, while 

fostering local community life. The present study found that 23 interviewees who were active 

community members reported that neighbourhood social interactions were important to them 

and they liked to have them at least once a week (the answers varied from every day, to a 

couple of times a week, to once a week). Two interviewees stated that community social 

interaction was not important to them; they preferred to communicate with their friends and 

family (I9, I13). One of them was an active library user who said that he sometimes arrived 

10 minutes before opening time so that he could chat with other people waiting. This may 

mean that some types of neighbourhood interaction were important for him, but he did not 

define them as such. This research therefore suggests that the connection between the 

frequency of social interaction and satisfaction with it is a personal matter, and depends on 

personal social interaction needs. 

Table 6.16 Connection between frequency and satisfaction of social interaction of older 

adults 

Connection between frequency of and satisfaction with social interaction of older 

adults 

No of people 

mentioned  

At least once a week 23 

Neighbourhood social interaction are not important 2 

6.2.7. Summary 

Qualitative analysis aimed to respond to Research Question 2: to what extent are the built 

and social environment measures identified in the quantitative analysis supporting the social 

interaction of older adults in Melbourne? The qualitative analysis consisted of two focus 

groups with City of Yarra and City of Whittlesea policymakers, plus interviews with 25 older 

adults from the City of Yarra, City of Whittlesea, City of Frankston and City of Dandenong. 

Open-ended questions were prepared before the focus groups and interviews. The questions 

reflected neighbourhood features that encouraged and prevented older adults´ social 
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interaction (and local government plans and actions related to that issue). The focus groups 

and interviews were voice-recorded and fully transcribed. Content analysis was used as the 

data analysis method.  

Policymakers discussed social environment features such as feeling of belonging, sense of 

community and community activities, council services, and volunteering as being important 

for older adults´ social interaction. Older adults noted that sense of community and 

community activities, council services, volunteering, knowing neighbours, and similar people 

around were important social environment features for their social interaction. Policymakers 

listed safety, and public engagement as social environment barriers to older adults´ social 

interaction. Older adults noted that safety, and empty streets acted as social environment 

barriers for them.  

The second content analysis category was the built environment’s impact on older adults’ 

social interaction. Policymakers and older adults noted that proximity to destinations was 

important for older adults’ social interaction. They concluded that the condition of footpaths 

and accessibility, and the micro built environment and neighbourhood aesthetics were built 

environment barriers that stopped older adults from being socially interactive. 

Policymakers listed community places, shops, food courts, cafes, bars and restaurants, 

natural environments, and services as important third places for older adults´ neighbourhood 

social interaction. Older adults argued that community places, shops, food courts, cafes, bars 

and restaurants, natural environments, public transport, and footpaths were important places 

for their social interaction.  

Older adults reported that personal characteristics such as ability to drive and positive mindset 

were important for their social interaction. Policymakers were of the view that personal 

characteristics such as fear of other, finances, fear of traffic, and health and mobility were 

barriers to older adults’ social interaction. Older adults said that fear of other, finances, fear 

of traffic and health and mobility, personal social interaction needs, and responsibilities were 

barriers to their social interaction.  

The elements listed in the previous paragraphs were considered at some level during the 

quantitative analysis phase, but only some of the elements proved to be significant in 

predicting social interaction frequency and satisfaction.  
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Finally, the analysis aimed to establish a connection between social interaction frequency and 

satisfaction. The connection was difficult to establish because social interaction needs were 

personal. It can be concluded that active community members like to interact socially in their 

neighbourhoods at least once a week (the responses varied from every day, to a couple of 

times a week, to once a week). Respondents who recognised that neighbourhood social 

interactions were not important to them said that they preferred to communicate only with 

friends and family. 
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Chapter 7 Discussion 

This chapter explains how key findings relate to the primary research questions and research 

objectives, and to the literature on social interaction and related concepts. Overall, this 

research aimed to identify and more comprehensively understand the built and social 

environment features associated with social interaction frequency and satisfaction in older 

adults. Finally, this chapter ends by discussing the limitations of this research in order to put 

the results and implications in their proper context and to identify directions for future 

research. 

7.1. The role of social and built environments in older adults’ social 

interaction frequency and satisfaction 

The main component of this research, quantitative analysis (Chapter 5), found that perceived 

social environment measures were stronger predictors of both social interaction frequency 

and satisfaction in older adults than the objective and perceived measures of the built 

environment (with some types of perceived third places excluded). The subsequent 

qualitative analysis (Chapter 6) supported the main finding, providing a solid cross-validation 

of the regression models developed in the former. The interviews and focus groups 

nevertheless identified the need for future research to consider the quality of the built 

environment as being potentially as important, if not more important, than the quantity of 

features in that environment for older adults’ social interaction.  

Previous research focused on the relationship between neighbourhood social interaction and 

the social environment (22, 27, 31), while others focused on social interaction and the built 

environment (21, 23, 25, 38, 64, 96, 106) separately. The present research has looked at a 

broad range of factors (perceived and objective, social and built environments and socio-

demographic attributes) that could influence satisfaction with and frequency of social 

interaction in older adults; hence, it was not easy to place the findings of this research in the 

context of previous research with its relatively narrow focus. Accordingly, the social and the 

built environment factors in this present research are compared with the results from previous 

studies that investigated social interaction and the social environment, or social interaction 

and the built environment separately. It is important to note that this type of comparison 

underestimates the complexity of this research.  
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Previous research investigated the relationship between the perceived social environment and 

perceived and objective built environments and older adults´ social and physical functioning 

(55). Perceived social and built environments have been examined in relation to aspects of 

ageing well (17), older adults’ health (228), mobility (229), and physical activity (141). 

While these outcome measures are conceptually related to social interaction, they are not 

proxies, but some of them did include social interaction (17, 55). The findings of these 

studies are therefore discussed in relation to the results of the present study, with their 

relationship to social interaction highlighted.  

Both social interaction frequency and social interaction satisfaction have been investigated in 

the present study. It is important to note that the majority of the previous work on social 

interaction has focused on social interaction frequency, the number of social interactions, or 

social interaction generally, with the exception of Bonsang and van Soest (29), Delemelle et 

al. (30) and Weijs-Perree et al. (31) who studied social interaction satisfaction. The latter two 

investigated social interaction satisfaction only in connection with commuting ties, and these 

were not in the context of neighbourhood, so it was also difficult to place social interaction 

satisfaction in the context of similar previous research.  

While the following sections will compare and discuss the key findings from this research in 

the light of previous studies, the limitations introduced in this section should be considered. 

Finally, the social and built environment measures (including third places) used in the present 

research are highlighted (in italics) to distinguish the measures against the previous research.  

7.2. Social environment and social interaction 

This section discusses the previous research that has investigated social environment 

measures in relation to social interaction, or in a similar context. Most of the quantitative 

studies have considered only a limited number of social environment features, or have 

combined these into indexes (31).  

The results of the quantitative analysis confirmed previous research to some extent. Weijs - 

Perree et al. (31), for instance, analysed the relationships between some neighbourhoods’ 

social environment features (such as place attachment and social cohesion) and social 

interaction in all age groups in Eindhoven (The Netherlands, n = 177). They concluded that 

social cohesion (an index that included communication among neighbours, levels of trust, 
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community spirit and participation in local groups) had a positive effect on social interaction. 

This present research considered similar social environment measures individually, reaching 

similar conclusions but it did not find that levels of trust had a significant relationship with 

social interaction frequency or social interaction satisfaction. The difference in results might 

be explained by the fact that the measures in their study were combined into a social cohesion 

index, and the fact that the study was carried out with adults in all age groups.  

Bonsang and van Soest (29) examined the determinants of older adults´ satisfaction with 

social contacts across Europe (n = 6,999). Contrary to this present study and that of  Weijs - 

Perree et al. (31), they did not find that volunteering was related to satisfaction with social 

contact. Participation in community groups, in this study, included volunteering and was an 

indirect predictor of social interaction satisfaction. The contradiction in the results may be 

explained by the fact that Bonsang and van Soest (29) studied satisfaction with social 

interaction across eleven European countries. The differences in cultural, economic and 

political contexts in those European countries (especially between North and South and 

Eastern Europe) may have  smoothed out the effects of some model variables; for example, 

the volunteering rate differed from country to country in their study, being 2 % in Greece and 

Czech Republic, but 29 % in The Netherlands (29).  

Weijs - Perree et al. (31) also found that the number of social interactions had a positive 

effect on social interaction satisfaction. This finding is consistent with the quantitative 

analysis findings of this study. 

Similar to this study, a qualitative study by Cattell (93) found that neighbourly support 

(related to community spirit) was important for older adults´ social networks and social 

capital in London (United Kingdom). They also concluded that involvement in clubs and 

activities (similar to participation in community groups) influenced older adults’ social 

capital.   

The results from the qualitative analysis of this study on social environments and 

neighbourhood social interaction were similar to the results to previous studies (14, 50, 151). 

A qualitative study by Dupuis-Blanchard (50) investigated ageing-in-place, finding, in line 

with the qualitative component of this research, that provision of formal and informal 

services (such as help with preparing meals, housework and transport) were essential to 

support older adults’ ageing-in-place. Similarly, Van Hees et al. (154) carried out a 
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qualitative study of ageing-in-place with older adults, concluding that transport options were 

important. Lager et al. (14) investigated obstacles and opportunities for older adults’ social 

contacts. Their research identified decreased neighbourhood liveliness (related to empty 

streets in this study) was negatively associated with older adults’ use of neighbourhoods. It is 

worthwhile mentioning that studies which investigated ageing-in-place or healthy ageing 

reached similar conclusions as the qualitative component of this study. It seems that formal 

and informal services, especially transport options, and neighbourhood liveliness are 

important not only for older adults’ neighbourhood social interaction, but also for healthy 

ageing. This could be investigated further in follow-up studies. 

To summarise this section, some quantitative studies have investigated the relationship 

between the social environment and social interaction or closely related concepts (such as 

social cohesion). These studies considered different social environment measures. There is no 

commonly-used or agreed set of social environment measures for measuring social 

interaction and related concepts.  

This research has considered a broad range of social environment measures that were selected 

through an extensive literature review of older adults’ social interaction and related concepts 

(such as social cohesion, healthy ageing, and older adults’ wellbeing). Seven social 

environment measures were used to predict social interaction frequency, and eight measures 

to predict social interaction satisfaction. Following on from previous findings, quantitative 

findings in this study confirmed that belonging to suburb positively influenced the frequency 

of social interaction among older adults and their satisfaction with it. It may also be that 

social interaction frequency and satisfaction affect older people’s sense of belonging.  

Qualitative studies of ageing-in-place (50, 154) have found that different informal and formal 

services are important for healthy ageing. In the context of this research, local services such 

as doctors, pharmacies, post offices, banks, hair and beauty salons, and laundries were 

included to the quantitative study. The qualitative part of this present research reached similar 

conclusions regarding social interaction as the previous research. Older adults interviewed 

did not find that local services were important third places for their social interaction despite 

policymakers listing them as important. It could be argued that older adults used services 

with a particular purpose, that is, to do their everyday tasks (such as paying bills or banking), 

so did not associate these with neighbourhood social interaction. Policymakers and planners 
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should therefore investigate these services in neighbourhoods, as they may be directly 

important to older adults’ social interaction and ageing-in-place.  

7.3. Built environment and social interaction 

Although it was unexpected to find in the present study that the objective and perceived built 

environment (excluding some types of perceived third places) did not predict older adults´ 

neighbourhood social interaction, this finding did align with Freeman (106) who studied the 

connection between urban sprawl (in the form of low density and car-dependent 

neighbourhoods) and neighbourhood social ties in 6,405 adults in Atlanta, Boston and Los 

Angeles (USA). He concluded that there was no substantial relationship between population 

density and social ties. Density in Freeman´s study (114) was noticeably higher than in this 

present study (being 60.4 people/ha versus 15.25 – 21.88 people/ha, respectively).  It is 

important to note that population density was the only built environment measure in 

Freeman´s (106) study. Du Toit et al. (96) examined the relationship between walkability and 

local social interaction, sense of community, informal social control and social cohesion 

(n=2,194 older adults) in Adelaide (Australia). Similarly, they found no association between 

walkability (an index that included dwelling density, street connectivity and net retail area) 

and local social interaction. Delmelle et al. (30) found that higher residential densities (as > 

400 person/ha) and access to public transport stops in Vienna (Austria) increased social 

interaction satisfaction for an all age sample (n = 8,700). Dempsey et al. (42) found that 

spontaneous meet-ups declined in higher density areas in five cities in the United Kingdom. 

They studied 4,381 adults of all ages. Dempsey et al. (42) concluded that medium densities 

(59 to 80 dwellings/ha) were most conducive to increased social connection. Leyden (36) 

investigated whether pedestrian-oriented and mixed-use neighbourhoods encouraged social 

capital in adults of all ages in Galway (Ireland). He concluded that residents who lived in 

those types of neighbourhoods were more likely to know their neighbours. While´knowing 

neighbours´ and ´social interaction´ studied in this research were not the same construct, 

knowing neighbours may result in a higher number of social interactions, and more 

satisfaction with neighbourhood social interaction. Non-linear relationships between density 

and social interaction were also not found when exploring the data to see whether the data 

met linear regression assumptions. Hence, findings from this research contradicted those of 

Leyden (36).  
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Previous paragraph has highlighted some discord in the research when attempting to establish 

the connection between the built environment and social interaction (or closely related 

concepts). As with this research, other studies have not found that the built environment’s  

density (106) or walkability (96) have a significant relationship with social interaction. These 

studies were carried out in America and Australia, respectively, while the studies that found 

higher or medium densities (30, 42), access to public transport (20) and land-use mix (36) 

were related to increased social interaction were carried out in Europe. Different contexts 

may thus yield different results. American and Australian cities are typically more car-

dependent, whereas European cities tend to be more compact. As Freeman (106) noted, the 

probability of face-to-face social interaction decreases when people spend more time in cars. 

The results seem to be context dependent, therefore, and it may be that they cannot be 

generalised to other contexts.  

Additionally, the studies that found that different built environment measures were significant 

social interaction predictors were carried out with adults of all ages. This study was carried 

out with older adults.  It did not find that the built environment influenced older adults’ social 

interaction. There is a possibility therefore that general built environment measures are not as 

relevant for older adults as they are for the general population. This may be because older 

adults have different body capital to younger adults, which may translate into different social 

and physical neighbourhood features being specifically important to them. Body capital refers 

to physical capital (mobility, for instance) and cognitive capital (for example, how older 

people experience independence or loneliness) (14). To illustrate, several qualitative study 

participants in this present research explained that older adults have trouble crossing busy 

roads within the controlled crossing timeframe, or that people with mobility devices face 

difficulties when traversing footpaths with uneven surfaces. This means that the measures 

investigated need to be adjusted to reflect older adults’ body capital. There would be benefit 

in investigating and comparing the importance of more specific built environment measures 

among older and younger adults to further develop this evidence base. 

Another possible explanation for the built environment not being significant for predicting 

social interaction could be that weak relationships have often been found between 

objectively-measured neighbourhood attributes and satisfaction with those attributes due to 

self-selection to an area (230). Self-selecting an area to live is what residents do when they 

choose a home (and neighbourhood) according to a range of factors, including economic 
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means and personal preferences, suggesting a possible bias towards the particular 

environment (230). Built environment measures might not be correlated highly with 

neighbourhood evaluations because people choose neighbourhoods that already have 

attributes important to them. Neighbourhood built environments and self-selection have been 

examined in relation to walking and pedestrian travel (206), and to physical activity (231-

233) in adults of all ages. Interestingly, Handy et al. (232) found that the built environment 

influenced walking even after adjusting for self-selection. No study has been found that 

investigated neighbourhood built environments and self-selection alongside older adults´ 

social interaction. This could be another avenue for future exploration. 

Similar to the qualitative findings of this study, other researchers have found that proximity to 

destinations was an important built environment feature for older adults. A quantitative study 

by Lund (64) investigated adults of all ages in Oregon (USA), finding that accessibility to 

destinations such as shops and parks increased the level of pedestrian travel, and this, in turn, 

increased the chances of social interaction. Wood et al.´s (44) study in Perth (Australia) with 

adults of all ages confirmed these findings. Qualitative studies of older adults by Lowen et al. 

(1) in Victoria (Australia), Andersson (137) in Sweden, and Black et al. (138) in the USA, 

and a quantitative study in Malaysia by Elsawahli (135) have all concluded that accessible 

neighbourhood destinations create opportunities for older adults to more easily socialise with 

others outside their home. These findings, which confirm the findings from the qualitative 

analysis of this research, suggest that quantitative research needs to include more nuanced 

measures of proximity and accessibility in order to build more complete models. 

There are several possible explanations for the built environment not predicting 

neighbourhood social interaction in the quantitative study of this present research, despite 

some built environment features being important in the qualitative study. Milton et al. (85) 

found that older adults may struggle to define their neighbourhoods using geographic 

parameters (such as distance from home), generally perceiving their neighbourhoods as being 

large. The interviewees were asked about their neighbourhood social interaction, with several 

interviewees mentioning that they were driving daily, some of them using carpools and public 

transport. It was not known whether they always referenced their immediate neighbourhoods. 

This was a limitation of this research. Indeed it is likely that they referred to various 

neighbourhood shapes and sizes when considering different third places (168). This was a 

limitation of the qualitative analysis. A follow-up study could investigate how the shape and 
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size of a neighbourhood’s definition differ among older adults and discuss the 

appropriateness of the 100-1000 m neighbourhood size concept. Another future research 

focus could be to investigate older adults’ self-determined neighbourhoods to understand the 

places they actually use. This may help to distinguish their objective neighbourhoods. 

Ivory (168) found that people tend to perceive their neighbourhoods differently. They do not 

only access the resources that are available in their neighbourhoods. People, especially those 

who live in areas with fewer resources, perceive that some distant places are near, out of 

necessity. Ivory et al. (168) argued the need to avoid thinking in terms of geographically 

fixed boundaries, because participants´ activities defined their neighbourhoods. They said, for 

example, that adults of all ages used different places throughout the day, such as home, their 

work or the gym, and that they often picked up their shopping when commuting from another 

destination. The qualitative study of this research supported this finding. Frohlich et al (234) 

concluded that neighbourhoods were defined by people’s ´social practices´; therefore, 

peoples’ actual behaviour in terms of destinations and third places should be considered 

together with their personal preferences when designing neighbourhoods. Similarly, Forsyth 

et al. (235) argued that peoples’ behaviours, especially in places that they visit, need further 

investigation and consideration when analysing the objective built environment. A future 

study could also investigate older adults, with and without access to cars, and public transport 

access. 

The majority of interviewees lived in the outer suburbs, with relatively fewer destinations 

available in their neighbourhoods, but a quantitative study by Wood et al. (44) in Perth 

(Australia) concluded that a higher number of destinations was not necessarily better. They 

found that the perceived adequacy of local facilities increased adults´ social capital only 

slightly. They asserted that greater consideration should be given to the quality of the 

destinations than to the quantity (ibid.) which is supported by the findings from the 

qualitative study of this research. Further, some interview participants in this research did not 

always use the closest destinations (shops, cafés or community centres, for instance), and 

some did not have the destinations available in their neighbourhoods. One focus group 

participant reported that a feeling of belonging to a place was especially important for older 

adults, and, in some cases, may be more important than well-established physical amenities. 

This suggests that the social environment and personal preferences may also influence the use 

of the built environment; hence, the quality of the places, the social environment, and 
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personal preferences are all possible reasons for the built environment measures not 

predicting social interaction in the quantitative study of this research. With regard to the built 

environment, policymakers and planners should investigate further and pay attention to the 

quality aspects that are important for older adults; for example, interviews with older adults 

established that they value the quality of the infrastructure (such as continuous footpaths, 

good lighting, barrier-free infrastructure, barrier-free visibility, safety islands on highways, 

gap-free areas between trains and trams and waiting platforms) and the quality of urban 

design (seating, public toilets and aesthetics, for instance).  

Quality of footpaths was an issue identified by older adults and policymakers. This was in 

line with Vine et al. (51) who also found that uneven surfaces and the absence of handrail 

support on stairs caused difficulties for some older adults in Brisbane (Australia). Although 

their study consisted of quantitative (Global Positioning Systems and GIS mapping) and 

qualitative (diaries and interviews) analyses, the sample size was only 12 for both analyses. 

The quantitative analysis in the present research considered the objective access measure of 

existence of footpaths, but did not consider the quality of footpaths due to lack of data in the 

study areas. The perceived importance of footpaths as third places was however a significant 

predictor of social interaction frequency, such that future studies of older adults should 

consider collecting and adding footpath data, along with other infrastructure and urban design 

quality data in built environments. 

To summarise this section, there are ongoing debates in the literature as to whether and to 

what extent the built environment influences social interaction. This research included a 

broad range of objective and perceived built environment measures (14 objective measures 

and 6 perceived measures) that reflected different aspects of density, land-use mix, and 

access. The majority of quantitative studies have investigated only a few built environment 

measures at a time in relation to social interaction or similar concepts. The majority of the 

quantitative studies investigated adults of all ages, not just older adults. This research 

therefore adds to the theoretical literature by considering a broad range of built environment 

measures simultaneously in relation to older adults, finding that commonly-used objective 

and perceived built environment measures did not have a significant relationship with older 

adults´ social interaction, while the qualitative analysis of this research revealed that the 

quality of the built environment and personal preferences might be more important than the 

quantity of particular features of that environment. This suggests that future studies should 



Discussion 

 

218 

 

consider quality measures of the built environment. The next section focuses particularly on 

third places in the built environment. 

7.4. Third places and social interaction 

The previous section discussed the built environment more generally, including density and 

accessibility, while this section focusses on third places in particular. The results of this study 

indicated that objectively-measured third places did not show significant associations with 

neighbourhood social interaction. This finding was somewhat unexpected, and, as already 

mentioned, the conclusions from the qualitative study suggested that the quality of the 

infrastructure and places and personal preferences may be more important for people’s 

choosing of third places to visit than the availability or proximity of these. Hickman (27) 

carried out a qualitative study of third places in six neighbourhoods in the United Kingdom (n 

= 180 adults), concluding that third places were becoming less important through advances in 

technology (such as phones and the internet) for fostering and maintaining personal 

relationships (ibid. ) This research considered only face-to-face social interaction and did not 

investigate use of Information Communication Technologies (ICT) for that purpose. The 

focus of this research was on face-to-face social interaction because its aim was to study 

different neighbourhood characteristics which may support ageing-in-place and overall 

wellbeing of older adults. Lager et al. (14) concluded that ICT was not as widely-used among 

older adults as it was among younger adults. The study by Hickman (27) also considered 

adults of all ages. It may be that ICT is growing in importance among older adults, and 

therefore should be considered in the follow-up research. 

Objective measures in this research studied the number of each type of third place, the 

percentage of third places and distance to third places in participants´ neighbourhoods. 

Perceived measures of third places investigated the importance of each type of third place to 

participants´ social interaction. The measures were chosen according to the literature review 

and availability of data. Despite the wide range of objective measures used, the quantitative 

study in this research did not find significant relationships between objectively measured 

third places and social interaction. However, some types of perceived third places (cafes, 

bars, restaurants, footpaths and services) were significant for predicting social interaction. A 

review article by Orstad, McDonough (130) also compared objective and perceived 

neighbourhood measures (by studying kappa scores) and concluded that in the majority of the 

research the measures demonstrated slight to poor scores.  
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Nonetheless, theories commonly hypothesise that subjective perceptions are based on 

objective urban environments (236), and so the links between objective measures and 

subjective perceptions of the urban environment remains a research frontier. Previous 

research suggests that objective and perceived measures may seem to be conceptually similar 

but that they capture different aspects of the built environment (130, 132). Perceived distance 

to closest train stop, for example, has been found to be different from objectively measured 

distance (237). The results of this research show that generally-used objective measures may 

not be the most suitable for predicting older adults’ social interaction. This may be one reason 

why perceived third places predicted social interaction, but objective indicators did not. There 

may be more appropriate objective measures that could be investigated in the follow-up 

studies, especially considering new volumes and forms of data (such as big data) that are 

becoming increasingly available.  

People’s perception of the built environment is found to reflect their actual environment, but 

is also influenced by personal characteristics (such as gender and previous experiences) (19, 

131, 132).  Perceived measures, therefore, reflect people’s lived experiences while objective 

measures aim to objectively quantify the built environment. This may be another reason why 

the objective measures were not significant, while the perceived measures were. Studies 

commonly find, for example, that people’s perception of crime rates differs from actual crime 

rates and that women feel less safe than men  (238-240).  

The finding that perceived measures were significant social interaction predictors may 

indicate that policymakers should pay attention to understanding people’s perceptions. This 

will help them to design proper tools and urban environments which take into account 

people’s perceptions. It may also help them to change misperceptions, which, in turn, may 

help to change people’s behaviours relating to neighbourhood social interaction. 

Policymakers could, for example, improve places and services, inform older adults about 

upcoming events and any enhancements to the built environment (such as adding safety 

islands to major roads, lengthened times on pedestrian crossing signs or improvements in the 

micro built environment), and inform them of improvements to public safety. Better 

understanding of older people’s perceptions would also help in designing and communicating 

future plans that support ageing-in-place and encourage older adults to participate in the 

planning process. 



Discussion 

 

220 

 

The quantitative study of the present research investigated seven types of third places. Only a 

few quantitative studies have been found that investigated multiple types of third places 

simultaneously. Lee (58) studied older Americans´ social connectedness in third places 

(n=320). She found that, in order of frequency, older adults went to church, then to food 

service outlets, amusement venues, sport and recreational services, family and friends´ 

homes, retail outlets, educational services, and social clubs. Wood et al. (44) explored the 

relationship between a walkable built environment and social capital in all age groups. Social 

capital was a factor score that contained social networks. They investigated destinations such 

as schools, bus stops, shops, parks and post boxes, and while they found a negative 

relationship between the number of destinations and social capital, the perceived adequacy of 

facilities and proximity to shops were positively associated with social capital. The present 

research did not investigate the adequacy of third places. Its possible importance has been 

discussed several times throughout this chapter. Lee (58) found that friendly people, 

activities, atmosphere, and location were the most important features of third places for older 

adults. Interestingly, location was the least significant from this list, considered only as 

´somewhat important´. This supports the contention that older adults may value the quality of 

third places over their quantity. Coming back to the Wood et al. (43) findings, the objective 

built environment measure in this research, proximity to shops, did not have a relationship 

with social interaction. This could be explained by the finding from the qualitative analysis of 

this current research that participants did not always choose to access the closest shop, but 

instead selected their shopping destination according to some other criteria. Koh et al. (10) 

investigated neighbourhood features that contributed towards elderly mobility in Singapore. 

Their study concluded that the presence of shops, but also eateries (related to cafes, bars and 

restaurants in this present study) and recreational facilities (related to community places in 

this present study), was associated with the walking duration of the elderly. Walking duration 

is related to neighbourhood social interaction because people who spend more time in a 

neighbourhood have a higher probability of neighbourhood social interaction (verbal and 

non-verbal). As in this study, they did not find that the presence of greenery (related to the 

natural environment in this study) contributed towards walking among the elderly.  

Contrary to quantitative studies, however, previous qualitative research has distinguished the 

importance of different types of third places. Gardner (28), for example, found that public 

parks, shops, cafes, local services, community places, and places between spaces (such as 

sidewalks, footpaths and driveways) were important for older adults’ social interaction in 
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Toronto (Canada). Hickman (27) reached similar conclusions in the United Kingdom in a 

study of adults of all ages. These findings are in line with the qualitative analysis of this 

present research. It seems therefore that the results of the quantitative and qualitative studies 

differ. The qualitative studies have found that more types of third places are important for 

older adults than the quantitative studies found. Again, therefore, perhaps the quantitative 

measures within the road network buffer neighbourhoods do not reflect older adults´ 

preferences fully. This should be investigated further. 

Another possible explanation is that the results are dictated by the research methodologies. In 

the quantitative study, participants had one chance to respond to a question, whereas during 

the qualitative interviews, participants were given time to think about responses, with the 

interviewer initiating discussion with interviewees in order to gather as much information as 

possible. Different data collection methods can result in different findings. Considering this, 

it is possible that the quantitative study indicated the most important places for social 

interaction, whereas the qualitative study distinguished all types of third places that influence 

it, or places that may influence older adults´ social interaction. This suggests that 

policymakers and planners need to pay greater attention to the existence and quality of cafes, 

bars and restaurants, footpaths and services as third places. Services seem to be especially 

important because, together with community spirit, belonging to suburb, and social 

interaction frequency, these predicted about half of all social interaction satisfaction.  

To summarise this section, only a few quantitative studies have simultaneously investigated 

several types of third places in relation to concepts related to social interaction (such as social 

cohesion or mobility). This research contributes to the literature by investigating social 

interaction while including the objective and perceived measures of seven different types of 

third places. The qualitative studies described in the previous literature identified more types 

of third places important to social interaction than did the quantitative studies. This was also 

true in the present research.  

7.5. Social and built environments and social interaction 

The finding that the physical neighbourhood was not a significant social interaction 

frequency predictor was similar to that of Bowling and Stafford (55) who investigated the 

associations between neighbourhood features and social and physical functioning (n = 786 

older adults) in Great Britain. They found that older adults´ social contacts (part of their 
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social functioning) were not associated with objective and perceived physical neighbourhood 

features. The objective built environment in their study reflected A Classification of 

Residential Neighbourhoods (ACRON) and therefore differed from the objective built 

environment of this present study. ACRON is an area-level socio-economic measure, and 

therefore a generalised summative measure for a given area. The approach used in this 

present research measured the actual features around survey participants´ homes and 

neighbourhoods. This means that the data were not generalised from an area-level index and 

hence offered a direct evaluation of participants’ actual neighbourhoods. However, this study 

assumed that the objective buffers applied were what the participants would consider as their 

neighbourhoods. 

Bowling and Stafford (55) investigated the quality of facilities in participants’ 

neighbourhoods. The facilities were similar to third places investigated in this research, but 

they created a composite measure for the facilities. They did not find a relationship between 

the quality of facilities and social contact. The quantitative analyses of this research did not 

consider the quality of the third places, making it difficult to compare results. The qualitative 

analysis in this research found that the quality of third places is important for older adults´ 

social interaction. One possible explanation is that older adults might be sensitive to the 

research methods, as already discussed in a previous section. Another explanation may be 

that not all the facilities are equally important for older adults´ social and physical 

functioning, so that combining the facilities into one measure might underestimate or 

overestimate the importance of some of the facilities. Finally, Bowling and Stafford (55) also 

added two social environment features to their study, neighbourliness, similar to community 

spirit, and safety. They concluded that older adults who reported lower neighbourliness had 

fewer social contacts. As in this study, they did not find a relationship between perceived 

safety and social contact.  

The findings from the present study are similar to the findings of Pearson et al.  (17) in 

Australia. They examined the relationship between perceived social and physical 

neighbourhood characteristics and key aspects of ageing well. Social networks among 

neighbours was a key aspect. Their study concluded that feeling part of an area (belonging to 

suburb), trust and friendliness of people (community spirit), people helping in times of 

trouble (community spirit), and cleanliness of an area (general appearance) were all 

associated with larger social networks of neighbours. (17) This research did not find a 
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significant relationship between general appearance and social interaction. The difference in 

the findings could be explained by the fact that the majority of this study´s participants were 

satisfied with the general appearance of their neighbourhoods (the mean was 3.97 and SD 

was 0.74). The standard deviation of general appearance was low. In fact it was the lowest 

when compared to the other perceived social and built environment measures, suggesting 

some homogeneity among the responses on this measure. Perhaps survey participants did not 

need to think about it, and it did not affect their social interaction. Interestingly, as in this 

study, Bowling and Stafford (55) did not find a relationship between perceived litter and 

rubbish in the neighbourhood (general appearance) and social contacts. It is also interesting 

that the study by Pearson et al.  (17)  did not find a connection between vandalism and graffiti 

in an area and social networks. Level of graffiti was another component of general 

appearance in this study. Finally, as in this study and Bowling and Stafford´s (55), Pearson et 

al.  (17) did not note a connection between social networks and safety.  

Delmelle et al. (30) examined the connection between the perceived urban environment and 

satisfaction with social contacts, with attention to commuting ties (n = 8,700 adults) in 

Vienna (Austria). They found that living in an apartment building was negatively associated 

with social interaction satisfaction when compared to living in detached or semi-detached 

houses. This study did not investigate density in terms of dwelling type, so it is difficult to 

compare this result. Dwelling type was not considered because, in general, the majority of 

residents of Greater Melbourne live in detached houses and are less likely to live in 

apartments. The latest Census (from 2016) illustrated that only 14.7 % of Greater Melbourne 

residents lived in apartments or flats, compared to 67.8% who lived in separate houses (5). 

The finding by Delmelle et al. (30) regarding the negative effect of apartment buildings on 

social interaction satisfaction was nevertheless interesting, and should be considered in 

follow-up research. Their finding was interesting because Melbourne, like many other large 

cities in the world, faces rapid population growth. Plan Melbourne (167) estimated that 

Greater Melbourne´s population will grow from its current 4.5 million inhabitants to 8 

million by 2051, and stresses the need to build 1.6 million new homes. The same document 

states that population expansion will not exceed the existing urban growth boundary (ibid.). 

This means that higher density housing will become more common in the middle and outer 

ring suburbs of Melbourne. If apartment buildings lower social interaction satisfaction then 
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they will need to be designed carefully so as not to contradict another aim of Plan Melbourne 

(167), to enhance Greater Melbourne´s liveability, to make it a great place to live and work.  

Unlike this research and the above studies, Delmelle et al. (30) concluded that there was a 

positive relationship between safety and social interaction satisfaction. The majority of the 

survey respondents in this study were very satisfied or satisfied with their overall safety 

(mean was 3.84, and SD 0.88). It is possible therefore that participants did not feel that safety 

was problematic so did not need to think about it, and it did not affect their social interaction. 

Despite the large sample size, Delmelle et al. (30) investigated adults of all ages, whereas this 

present study and studies by Bowling and Stafford (55) and Pearson et al.  (17) concentrated 

on older adults, finding that safety was an important predictor of social and physical 

functioning and ageing well. Results may therefore vary between different age groups. The 

qualitative analysis of this research concluded that safety contributed towards older adults’ 

social interaction. Safety was considered in terms of fear of heavy traffic, fear of 

infrastructure problems (such as a fall, especially from wheelchairs, due to uneven surfaces or 

barriers, or a fall because of gaps between trains and platforms), and fear of crossing roads. 

This suggests that generally-used safety measures might not be applicable for older adults, 

and that different types of measures should be considered when studying older adults´ 

perceptions of safety. A future study could investigate this further. Policymakers and planners 

should consider that older adults may perceive safety issues, and especially traffic related 

issues, that are different from those of the general population, and then address them 

specifically. 

To summarise, there is limited research investigating relationships between older adults´ 

social interaction and a wide range of social and built environments features (including third 

places). The present research is the first to consider all these factors together. In particular, 

little or no extant research has considered such a broad range of objective built environment 

features, measured with GIS, and their relationship with older adults´ social interaction. Most 

of the studies that considered social and built environments features investigated only a few 

social environment measures. The studies above, for example, did not consider participation 

in community groups, a measure that was found to influence social interaction frequency 

according to the present study and to other studies that were carried out in relation to social 

environments and social interaction only. Finally, only a limited number of studies have been 

found that investigated social interaction satisfaction. Of those that did, two concentrated on 
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commuting ties (30, 31) while Bonsang and van Soest (29) investigated social interaction 

satisfaction in connection to the perceived social environment. This research has 

consequently contributed to urban planning literature by investigating social interaction 

satisfaction using survey and interview instruments in different types of LGAs across 

Metropolitan Melbourne. 

7.6. Socio-demographic attributes and social interaction 

The quantitative analysis did not find that socio-demographic attributes influenced 

neighbourhood social interaction. The survey included the income of households, but this 

measure had more missing data than other measures so was not added to the modelling. 

Pearson et al.  (17) did not find that socio-demographics influenced older adults´ social 

contacts (part of Wellbeing measure) when social and built environment measures were 

considered simultaneously in the model. Delmelle et al. (30) investigated urban environments 

and commuting ties with social interaction satisfaction in adults of all ages. They found no 

difference in age groups, gender, household composition, employment, and education. They 

concluded that satisfaction with social contacts was positively associated with health and 

satisfaction with financial situation. This study measured satisfaction with physical mobility 

and health, but these measures did not have a statistically significant relationship with 

neighbourhood social interaction. The majority of participants were satisfied with their 

physical mobility and health (81.3 % and 73.9 %, respectively). This suggests that physical 

mobility and health only inhibit social interaction in older people when they are very poor.  

This research did not find that household composition type influenced older adults’ social 

interaction. A little less than half of survey participants (46.9%) were couples with no 

children while single person households made up 26.6% of the sample. In 2015 in Australia, 

58.0% of older adults live with a spouse or partner (5). The ABS has estimated that the 

number of single person households in Australia will increase to 65% in the general 

population in the next 25 years, and many of these will be older adults due to the ageing 

population. This projected shift in household composition may influence older adults´ social 

interaction and overall wellbeing, suggesting that social interaction among older adults will 

become an increasingly important issue in follow-up studies, and possibly in longitudinal 

studies.  
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The qualitative analysis found that positive mindset, culture, fear of traffic, personal social 

interaction needs, fear of other, and responsibilities were important for older adults’ social 

interaction, even though the survey did not measure these. Lund (64) studied adults of all 

ages in Portland (USA), finding that personal attitudes towards pedestrian travel played an 

important role in predicting individual behaviours. She found that personal attitudes were 

even more important for predicting behaviours than objective neighbourhood measures 

(ibid.). Personal attitudes and circumstances may be more closely related to social interaction 

than socio-demographic attributes. This study´s qualitative analysis and the literature 

suggested that follow-up studies should consider personal attitudes and circumstances as well 

as socio-demographic measures.  

Older adults and policymakers stressed fear of traffic as a barrier to neighbourhood social 

interaction. They mentioned that older adults were not able to cross the roads within the time 

allowed at traffic lights, so some of them avoided main streets. Vine et al. (51) studied the 

effects of the built environment on older adults in Brisbane (Australia). Similar to this study, 

they found that older adults faced difficulties while crossing busy roads before the lights 

changed. Burton et al. (12) found that older adults associated denser areas with traffic 

accidents. Different pedestrian speeds in built-up areas were also mentioned during the 

interviews and focus groups of this study. Some older adults did not feel safe in built-up 

areas, and they felt that they were ‘brushed off’ in the streets. Vine et al. (51) came to similar 

conclusions. The Wellbeing Survey did not measure the fear of traffic so it was not added to 

the modelling, but the results of the qualitative study and the literature suggest that it should 

be considered in follow-up studies. 

7.7. Limitations of the study 

There are several limitations to this study, as in any research. Perceived social interaction, the 

social environment, and the built environment were measured in the Wellbeing Survey. It is 

important to note that the survey was carried out across a limited number of local LGAs (six) 

and only in metropolitan Melbourne, and that the survey items were finalised prior to 

commencing this PhD, though they were informed by an initial literature review of studies 

concerned with overall community wellbeing and social interaction. Three quotas covering 

age, sex, and employment were applied to constitute a sample that reflected the ABS (192) 

population statistics for the region. The LGAs were chosen to represent different types of 

urban areas and various socio-demographic groups. The results were limited to the 
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Melbourne context and may not be generalisable to other cities. Results may differ in cities 

with different densities, population sizes, and cultural and economic contexts. Another 

limitation was that the survey was not designed specifically for older adults. They were one 

demographic group in the survey. As already discussed in this chapter, some of the general 

built environment measures might not be relevant for older adults. 

Another limitation of the survey was that some of the data were collected online and some by 

telephone interviews. In the case of online surveys, a researcher has little control over 

participants´ behaviours during the survey-filling process, behaviours such as how much 

attention a participant pays to the task when responding to the questions (15). Another 

limitation was that sensitivity analysis was not carried out on missing data.  The dataset had 

relatively few missing responses however (as shown in section 3.6).  

The quantitative analysis did not consider the quality aspect of the built environment and the 

self-selection to the area, while some of the objective built environment measures were not 

added to the analysis due to lack of data, as already mentioned several times in this chapter; 

for example, continuous and sufficient data about the micro built environment and quality 

aspects of it were not available for all study areas, while city squares were excluded from the 

third places due to lack of data. 

It is worthwhile mentioning that objective third places were weighted equally in this study. 

Public transport stops included bus, tram and train stops, for example, and these were 

weighted equally. The frequency and number of the services were not considered. Similarly, 

third places themselves were weighted equally, meaning, for example, that shops and natural 

environments were considered equally important in the analyses.  

The quantitative study was carried out in six Melbourne LGAs, but only two LGAs 

participated in the focus groups, limiting the amount of policymaker data available for the 

qualitative analysis. Focus groups were also planned for groups of older adults, but, due to 

their lack of interest in participating in focus groups, individual interviews were carried out 

instead. Focus groups reveal shared knowledge and provide opportunities for discussion 

about the questions, whereas interviews reflect individual views. Individual views 

nevertheless provided valuable input for this research. Older adults who participated in 

interviews were mainly active community members, their views quite likely being different 

from those of older adults not active in their communities. Invitations to participate in 
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interviews were shared through different channels. Participation in interviews and focus 

groups was voluntary, so it was difficult to control who participated. It is possible that 

financial incentives would have raised the number of participants, but the research project 

budget did not allow it. While saturation was reached in the qualitative study, the number of 

focus groups and interviews was considered too small for generalisations and 

recommendations for policy and planning implications. 

Another limitation was that the objective built environment was measured within one km 

from participants´ homes, but the boundary was not discussed in the qualitative study to 

avoid confusion among participants (as stated earlier, some participants might not perceive 

geographical boundaries); therefore, the objective measures in the quantitative study assessed 

only the built environment and third places that were available within the road network buffer 

neighbourhoods, and not the places where people actually went. This may have resulted in a 

spatial mismatch between the quantitative and qualitative interpretation of neighbourhoods.  

Finally, this research investigated face-to-face social interaction and did not examine 

interactions involving electronic and ICT systems (such as phone, email, or social media). 

This was because Larger et al. (14) found that ICT was not important for older adults in 

pursuing  social interaction. It is acknowledged that the extent and overall impact of ICT on 

older adults’ social interaction and overall sense of connectedness may be an increasingly 

worthwhile and necessary research area. 

7.8. Summary 

The present research has contributed to the understanding of relationships between social and 

built environments and older adults’ neighbourhood social interaction, considering the most 

comprehensive set of variables: eight perceived social environment measures; six perceived 

built environment measures; eight perceived types of third places; and 14 objective 

environment measures (including seven types of third places). Results highlighted the 

importance of the social environment features, but especially community spirit, and the 

important role of some types of third places in affecting the frequency of and satisfaction 

with neighbourhood social interaction. The qualitative analysis has also indicated that the 

quality aspect of the built environment and personal choice may affect social interaction. 
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Although the findings relate to Melbourne in the present study, this research is significant for 

two reasons. First, the previous work on older adults’ neighbourhood social interaction has 

been limited in focus. The majority of the studies considered only a limited number of social 

environment measures or built environment measures, and then only separately. Other studies 

investigated the relationship between the built and social environments and older adults´ 

social and physical functioning (55), aspects of ageing well (17), health (228), mobility (229), 

and physical activity (141). While these outcome measures are conceptually related to social 

interaction, they are only proxies at best. No studies have been found that considered such a 

broad range of objective and perceived built environment measures (including third places) 

and perceived social environment measures alongside older adults’ social interaction. It could 

be argued that Melbourne is facing urban planning and population challenges similar to many 

other cities around the world, so there is likely to be some applicability across settings. 

Second, the majority of previous studies have concentrated on social interaction in general 

(45, 94), social interaction frequency (22, 23, 25, 26, 55, 95, 96), number of social contacts 

(21, 25), or social network size (26). Only a few studies have investigated satisfaction with 

social interaction (29-31), the latter two investigating it only in the transportation planning 

context. Pinquart and Sorensen (33) noted that the quality of social interaction was more 

strongly correlated with reduced feeling of loneliness than the quantity of social interaction. 

This research has added to the academic literature by considering both social interaction 

frequency and social interaction satisfaction.  

These comprehensive findings provide a solid basis for future work. Such future studies 

could, for example, investigate the features of built and social environments in destinations 

where older adults go. In this way the objective measures are not dependent on road network 

buffer neighbourhood boundaries. This study has concluded that the quality (in terms of 

infrastructure and urban design) of the built environment outweighs any quantity measures. 

Future studies therefore could further investigate the quality of the built environment for 

older adults. It seems that the general measures used to assess social and built environments 

may not be relevant for older adults, so different built and social environment measures 

should be investigated in future studies, measures such as traffic volumes, means of crossing 

roads safely, and likelihood of falling on uneven ground, issues that concerned older adults 

more than general safety issues. 
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Policymakers, planners, non-government organisations, community groups and older adults 

themselves should pay attention to improving neighbourhood social environments by 

enhancing participation in community groups and encouraging feelings of belonging and 

community spirit among older adults. It should be noted that neighbourhood third places or 

destinations such as cafes, bars and restaurants, footpaths and local services seem to be the 

most important places in neighbourhoods for supporting older adults´ social interaction. The 

quality of built environments (in terms of functionality and aesthetics) should be improved 

while considering older adults’ body capital and specific needs, like safety islands on streets 

that have large traffic volumes to assist and encourage older adults to cross busy roads. 
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Chapter 8 Conclusions and recommendations 

This study investigated the influence of a wide range of perceived and objective built 

environment measures (that is, various density, land-use mix and access measures, especially 

density and access to six types of third places) and perceived social environment measures on 

older adults´ social interaction frequency and satisfaction in metropolitan Melbourne. This is 

the first comprehensive research of this type. Previous studies have focused on specific, 

individual or very limited sets of factors connecting built and social neighbourhood features 

with social interaction, or focused on the built environment only, or the social environment 

only. This is also the first time that direct information about older adults’ views of their social 

interaction, reflected in both social interaction frequency and social interaction satisfaction 

measures, have been collected and analysed in Australia. In the present study, this involved a 

survey and a GIS analysis of residents in six LGA areas in metropolitan Melbourne, plus 

focus groups and interviews. 

8.1. Key findings 

The research presented here cannot fully reject the underlying hypothesis that older adults´ 

perceptions of their neighbourhood social and built environments, including third places, as 

well as the objective built environment and third places, influence their social interaction 

frequency and social interaction satisfaction positively. This is shown in Figure 8.1. The 

green areas in Figure 8.1 indicate that some perceived social environment measures and some 

types of perceived third places were positive and significant predictors of social interaction 

frequency and social interaction satisfaction; however, this research did not find associations 

between the perceived built environment, the objective built environment (including 

objectively measured third places) and social interaction. These relationships are greyed out 

from the underlying hypothesis model (first presented in Chapter 1, Introduction). 
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Figure 8.1 The research hypothesis, revised 

This research has addressed two research questions: 

Research Question 1 (RQ 1): Which social and built neighbourhood elements and socio-

demographic attributes are associated with frequency and satisfaction of social interaction of 

older adults in Melbourne?  

Research Question 2 (RQ 2): To what extent are the built and social environment measures 

identified in the quantitative analysis supporting the social interaction of older adults in 

Melbourne? 

First, the quantitative analysis was carried out to address RQ1. The mediation analysis 

showed that the perceived social environment, and especially belonging to suburb and 

community spirit, were more important for older adults’ neighbourhood social interaction 

frequency and satisfaction than the perceived and objective built environments or socio-

demographic attributes. The analysis concluded that social interaction frequency predictors 

were the perceived social environment measures: 

• Community spirit, 

• Participation in community groups, 
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• Belonging to suburb, 

and perceived third place measures: 

• Cafes, bars and restaurants, and 

• Footpaths. 

All these measures showed a significant and positive relationship with social interaction 

frequency while, combined, they predicted about a half. These results are also illustrated in 

Figure 8.2. 

Similarly, the mediation analysis was carried out to predict social interaction satisfaction. The 

significant predictors were perceived social environment measures: 

• Community spirit, 

• Belonging to suburb, 

• Social interaction frequency, and  

The perceived third place measure: 

• Services. 

These four measures predicted about half of participants´ social interaction satisfaction. 

These results are also shown in Figure 8.2. 
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Figure 8.2 Significant social interaction frequency and social interaction satisfaction 

predictors 

The qualitative study addressed RQ2 and supplemented the model development. Cross 

validation of the qualitative analysis confirmed that social environment features such as 

community spirit, participation in community activities, and feeling of belonging were 

important for older adults’ neighbourhood social interaction. Additionally, it found that 

council services, knowing neighbours, similar people around, safety, transport options, and 

empty streets were also important social environment features for older adults’ social 

interaction. 

The qualitative study concluded that some built environment measures were important for 

older adults: the micro built environment and neighbourhood aesthetics; and proximity to 

destinations and condition of footpaths. The qualitative analysis suggested that the quality of 

the built environment and personal preferences have a larger effect on social interaction than 

the general built environment measures that were considered in the quantitative study and 

chosen in response to the literature review. 
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Figure 8.3 Socio-Ecological Model, revised 

Taking everything together, Figure 8.3 presents the findings in light of the Socio-Ecological 

Model. The second set of circles (that is greyed out) show how this research was 

hypothesised to reflect the Socio-Ecological Model, but, as already discussed above and 

shown in the right side of Figure 8.3, the socio-demographic attributes and built environment 

(in terms of presence and proximity) were not as significant as expected. Instead, personal 

attitudes, behaviours and preferences at the individual level, the social environment, 

perceptions of third places, and built environment factors specific to older adults at the 

organisational and community level, all influence local social interaction. 

8.2. Significance of the research 

After considering a broad range of social and built environment measures, this research has 

established that perceived social environment contributes more towards older adults’ social 

interaction than perceived and objective built environment. This was the first comprehensive 

study of this type and it prepared the ground for future research.  

Previous research has found that satisfaction with social interaction may be a more important 

part of peoples´ wellbeing and QoL than the frequency of it. Only few studies were found 

that considered social interaction satisfaction in the urban planning context. The quantitative 

analysis of this research has also broadened knowledge of older adults’ social interaction in 

studying both social interaction frequency and satisfaction.  

The findings from the quantitative and qualitative analyses of this research also provide new 

theoretical insights into the concepts of ageing-in-place, overall wellbeing, and QoL of older 
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adults. Neighbourhood social interaction is an important element in all of them. First, 

connections between the objective and perceived built environment measures were very 

weak. Similar findings have been found elsewhere (19, 130, 132, 241). Only perceptions of 

the social environment and third places were significant for predicting social interaction. This 

indicates that perceived measures may be more appropriate for predicting social interaction 

than objective measures. Objective measures, however, may be more suitable for measuring 

and evaluating progress in the built environment (241). Future studies could investigate 

whether there are more appropriate objective and perceived measures when predicting older 

adults’ social interaction. Second, the qualitative study also suggested that commonly-used 

built environment measures may not be the most suitable to use when studying older adults. 

For instance, older adults interviewed were more concerned about safety when crossing roads 

than safety in leaving their car on the street at night. That was measured by the quantitative 

study. Follow-up studies could investigate measures that are more appropriate when studying 

older adults.  

On a practical level, this research provides guidance to policymakers and planners for 

improving wellbeing and QoL for older adults and, in particular, for addressing ageing-in-

place from a social interaction perspective. It is important to note that planning does not exist 

in a vacuum, and the finding that built environment measures were not significant for 

predicting social interaction does not mean that they are not important. Both the built and 

social environments and the perceptions of these have the potential to influence older adults´ 

neighbourhood environments. The findings suggest that policymakers and planners at federal, 

state and local government levels, but also non-government organisations, community groups 

and older adults themselves, need to pay attention to improving local social environments by 

enhancing participation in community groups and encouraging feelings of belonging and 

community spirit among older adults in order to enhance older adults’ social interaction. 

Community spirit in neighbourhoods is particularly important because it predicted both social 

interaction frequency and satisfaction. It should be noted that neighbourhood third places or 

destinations such as cafes, bars and restaurants, footpaths and local services seem to be the 

most important places in neighbourhoods for supporting older adults´ social interaction. 

Services seem to be especially important because, together with community spirit, belonging 

to suburb, and social interaction frequency, these predicted about half of all social interaction 

satisfaction. The qualitative study indicated that the quality of footpaths is important. They 
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should be continuous, have an even surface, and have good visibility (tree branches need to 

be trimmed regularly). 

The qualitative analysis added that older adults valued provision of council services such as 

meals on wheels, services that took them shopping, to doctors’ appointments or to other such 

services, and events organised by local government, and they valued councils taking carers to 

such places without fee. One service identified by older adults as requiring improvement was 

transport. If transport services were improved, more social interaction opportunities may be 

opened up for this age group. Policymakers at all levels of government should investigate 

these findings further and pay particular attention to the availability of these services in 

neighbourhoods, as they may be directly important to older adults´ social interaction and 

ageing-in-place. Policymakers and planners should also consider that older adults may 

perceive safety issues, and especially traffic-related issues, that are different from those of the 

general population, and then address them specifically. 

The qualitative study further indicated that the quality of built environments might be more 

important than the quantity of services available in them; for example, interviews with older 

adults established that they value the quality of the infrastructure (such as continuous 

footpaths, good lighting, barrier-free infrastructure, barrier-free visibility, safety islands on 

highways, gap-free areas between trains and trams and waiting platforms) and the quality of 

urban design (seating, public toilets and aesthetics, for instance). Federal, state, and local 

councils should therefore investigate it further and consider improving the quality of the built 

environment while taking into consideration changes in older adults´ body capital.  

Non-government organisations, community groups and older adults themselves could also 

benefit from the results of this study. There are often local groups that play a major role in 

improving older adults’ everyday lives and social interaction, especially in providing 

supportive social environments that engage older adults in various activities and events. This 

helps to create feelings of belonging and a sense of community. Further, these organisations 

could consider organising additional transport options for older adults and develop services 

that are similar to the council services listed above.    
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8.3. Future work 

Follow-up studies could investigate the relationship between the objective and perceived built 

environments. The quantitative analysis of this research did not find a relationship between 

the built environment (some types of perceived third places excluded) and social interaction. 

The qualitative analysis suggested that proximity to destinations, the micro built environment 

and neighbourhood aesthetics, and condition of footpaths and accessibility with walking aids 

might influence neighbourhood social interaction. While proximity to destinations was 

studied with objective measures in the quantitative study, it did not show a relationship with 

neighbourhood social interaction. Follow-up studies should explore this relationship in more 

depth. Neither did the quantitative study include the quality of the built environment, while 

the qualitative study suggested that this was important for older adults´ neighbourhood social 

interaction. Thus, future research should consider the quality of the built environment and 

personal choices when investigating the built environment and its relationship to 

neighbourhood social interaction. Additionally, because it appears that some of the general 

built and social environment measures may not be as relevant to older adults, future studies 

should consider measures that are more specific to this age group. Safety, for example, could 

be measured through continuous footpaths, barrier-free streets, and safety islands on large 

roads. The qualitative analysis indicated that these might be more meaningful measures for 

older adults. 

A recent study by Maova et al. (2018) investigated appropriate land-use-mix measures for 

walking. They found that the presence/absence of one type of destination was relevant as a 

land-use-mix measure for transport-related walking. It would be interesting, therefore, to add 

the presence/absence measure to follow-up research on different types of third places. 

It would also be worthwhile to examine different strata, perhaps including a younger age 

group (for example, people aged 18 years and above), and different geographic contexts (in 

other cities, for example). 

Considering the growing importance and use of Information and Communication 

Technologies (ICT) in people´s lives, a future study should consider these, especially the 

effects of phone, email and social media use on everyday social interaction frequency and 

satisfaction. Additionally, innovative ICT and smart devices could be used as a data 

collection tool in future studies. Cognitive Edge (242) has developed Sense Maker, a tool that 
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allows the collection of stories that can be both qualitatively and quantitatively analysed.  

SoftGIS methods also enable a connection between GIS tools and people’s behaviours (243) 

to be explored, while their useability has already been tested with older adults (244). 

This research has explored new ground in investigating the relationship between a broad 

range of social and built environment (including third places) measures and older adults´ 

social interaction. The qualitative analysis revealed that participants did not always choose 

the closest destinations or third places, so future studies should look at collecting and 

analysing data that reveals participants’ actual use of such third places and of other features 

of the built environment that are not contained within geographically defined or assumed 

neighbourhood boundaries.  

  



Appendices 

 

240 

 

Appendices 

Appendix A. GIS protocols 

This Appendix presents GIS methods used to measure the objective built environment 

(including third places) in the survey participants’ neighbourhoods. Each measure was 

analysed in five differently-sized neighbourhoods that were defined as 100m, 200m, 400m, 

600m, 800m and 1000m road network buffers from the participants´ homes. It is important to 

note that these protocols demonstrate the analyses for 100m neighbourhoods only. This is 

because the analyses for the other neighbourhood sizes were identical and repeated the 

processes with other neighbourhood size files. ArcGIS 10.3.1. and MS Excel 10 were used to 

complete the analyses.  

Road network distance neighbourhoods 

Input data: 

• Geocoded participants; 

• Road file (176) – Create network file in ArcCatalogue 

 

1) Create the neighbourhoods: 

a. Open ArcMap 

b. Network Analyst toolbar - New Service Area (tool). 

c. Network Analyst Window appears next to Table of Contents (TOC). Right click 

on Facilities - Load Locations, and load Geocoded participants as facilities (on 

Location Analysis Properties: Name: ID) 

d. TOC- right click on Service Area - Properties: 

Network Locations window: Search Tolerance 100 m (for 100 m neighbourhoods) 

Analysis Settings window: Default Breaks 100 m (for 100 m neighbourhoods) – 

OK. 

e. TOC - right click on Service Area - Solve. 

2) Save the neighbourhoods as shapefiles: 

a. TOC - right click on Polygons – Data - Export Data and save the file as 

Neighbourhoods_100m. 
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3) Repeat the same procedure for the other neighbourhood distances (remember to change 

the values for Search Tolerance and Default Breaks). 

Density measure 1:  Number of third places in neighbourhoods 

Formulas:  

𝑁𝑜 𝑜𝑓 𝑜𝑛𝑒 𝑡𝑦𝑝𝑒 𝑜𝑓 𝑡ℎ𝑖𝑟𝑑 𝑝𝑙𝑎𝑐𝑒 

𝑁𝐻 𝑎𝑟𝑒𝑎 (ℎ𝑎)
 

 

∑  𝑁𝑜 𝑜𝑓𝑎𝑙𝑙 𝑡𝑦𝑝𝑒𝑠 𝑜𝑓 𝑡ℎ𝑖𝑟𝑑 𝑝𝑙𝑎𝑐𝑒𝑠  

𝑁𝐻 𝑎𝑟𝑒𝑎 (ℎ𝑎)
 

Input data:  

• Excel files of Distances from home to third places (Access measure 1); 

• Neighbourhood_100m file. 

The calculations are carried out in MS Excel 2010 

1) Count the number of each type of a third place for each participant (for 100 m 

neighbourhoods): 

a. Open the Distances from home to third places in MS Excel 

b. Neighbourhood Name field contains participant ID field. Create new field that 

contains only participants’ ID numbers – Insert empty columns next to the 

Neighbourhood Name field (Insert first column manually, then use F4 for 

intersecting more columns).  

Data menu -Text to columns. 

Delete all other rows created besides the participants´ ID, make sure it has a 

column heading. 

c. Count the number of third places in the neighbourhood for each participant. 

Select random cell in participants´ ID column.  

Insert menu - PivotTable. 

PivotTable: Field List drag participants ID to Row Labels and ∑ 𝑉𝑎𝑙𝑢𝑒𝑠. 

 ∑ 𝑉𝑎𝑙𝑢𝑒𝑠 - Value Field Settings -Count. 

2) Calculate neighbourhood areas (in ArcGIS): 
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a. Add neighbourhood 100m file to TOC - right click - Attribute table 

Attribute table: Add New Field (Double), name it NH 100 Area. Right click 

on the new field - Calculate Geometry, and calculate the area (ha). 

3) Convert the shapefile to MS Excel file: 

a. ArcToolbox - Conversion Tools – Excel - Table to Excel. 

4) Calculate the formulas 

a. Add the area to the Excel file (introduced in 1)) and calculate according to the 

formulas above. 

5) Repeat the process for all other neighbourhood sizes. 

Density measure 2: Population density 

Formula:  

𝑁𝑜 𝑜𝑓 𝑝𝑒𝑟𝑠𝑜𝑛𝑠 𝑟𝑒𝑠𝑖𝑑𝑒𝑛𝑡 𝑖𝑛 𝑁𝐻

𝑁𝐻 𝑎𝑟𝑒𝑎  (ℎ𝑎)
 

 Input data: 

• Census of Population and Housing: Mesh Block Counts, 2011 (177) – shapefile. 

• Neighbourhood 100m file. 

 

1) Project all data sources into planar spatial reference system, ArcGIS does not allow to 

carry out the following calculations on geographic coordinates system.  

a. ArcToolbox - Data Management Tools - Projections and Transformations - 

Project. 

Output coordinate system:  

Projected Coordinate Systems - World - WGS 1984 World Mercator - OK. 

Save the files. 

 

2) People usually resident in the study neighbourhoods 

a. ArcGIS – add the census and neighbourhood files. 

b. Census file - right click - Open Attributes Table - Table Options - Add Field. 

Name it Area_ha (Type: Double)- right click - Calculate Geometry - Area 

(ha).  

c. Geoprocessing menu - choose Intersect.  
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Intersect the census file with the neighbourhood file, save as Census_100. 

d. Census_100 - Open Attribute table - Add Field Initial_area (Double) - right 

click -  Field Calculator (Initial_area = Area_ha). 

e. Update Area_ha -right click - Calculate Geometry- area (and ha as units). 

f. Add field (double) Population -right click - Field Calculator - 

Area_ha/Initial_area)*Persons usually resident from the census) 

3) Calculate population density: 

a. Attribute table - right click -Name (name of each participant´s neighbourhood) 

- summarize.  

Summarize window: check Population - Sum. 

b. Attribute table- table right click - Name (name of each participant´s 

neighbourhood) - summarize.  

c. Summarize window: check AreA_ha - Sum.  

d. Neighbourhood 100m  - right click - joins and relates -join (make sure the 

tables connect via the Name field) 

e. Neighbourhood 100 m - Add Field (Double) PopulationHa - right click -Field 

Calculator (sumPopulation/sumArea_ha) 

4) Convert the shapefile into .xls file 

5) Repeat the process in all neighbourhood scales. 

The population density measure follows instructions by Forsith et al. (208) 

Density measure 3: Residential density 

Formula: 

𝑁𝑜 𝑜𝑓 𝑑𝑤𝑒𝑙𝑙𝑖𝑛𝑔𝑠 𝑖𝑛 𝑁𝐻

𝑁𝐻 𝑎𝑟𝑒𝑎  (ℎ𝑎)
 

 

Input data: 

• Census of Population and Housing: Mesh Block Counts, 2011 (177) – shapefile, 

created previously 

• Neighbourhood 100 file. 

1) Follow the same steps as in population density. 
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Density Measure 4: Lot coverage 

Formula:  

∑ 𝐵𝑢𝑖𝑙𝑑𝑖𝑛𝑔 𝑓𝑜𝑜𝑡𝑝𝑟𝑖𝑛𝑡𝑠 𝑎𝑟𝑒𝑎 𝑖𝑛 𝑁𝐻 (ℎ𝑎)

∑ 𝑃𝑎𝑟𝑐𝑒𝑙𝑠 𝑎𝑟𝑒𝑎 𝑖𝑛 𝑁𝐻  (ℎ𝑎)
 

Input data: 

• Building footprints (179) 

• Parcels (178) 

• Neighbourhood_100 file 

 

1) Project data into planar spatial coordinate system (as described in previous sections) 

2) Total area of building footprints: 

a. Geoprocessing menu - Intersect (intersect Building footprints and 

Neighbourhood_100 files) 

b. Attribute table (of the intersected file) - Add Field (Double) Footprint_Ha - 

right click - Calculate Geometry - Area (ha) 

c. Attribute table - right click - Name (name of each participant´s 

neighbourhood) - summarize. Summarize window: Footprint_Ha - Sum 

3) Total area of parcels: 

a. Follow the instructions presented in 2) and intersect parcels (instead of 

building footprints) with neighbourhood_100 file. 

4) Join the summary tables with neighbourhood_100 file 

5) Neighbourhood_100 – Attribute table - Add field LotCover (Double) - right click - 

Field Calculator (sumFootprint_Ha/sumParcel_Ha) 

6) Covert the results to Excel file. 

The lot coverage measure follows instructions by Forsith et al.(208) 

Land Use Mix measure 1: Percentage of types of third places 

Formula:  

 ∑ 𝑁𝑜 𝑜𝑓 𝑡ℎ𝑖𝑟𝑑 𝑝𝑙𝑎𝑐𝑒𝑠 𝑖𝑛 𝑁𝐻  ∗ 100

𝑁𝑜 𝑜𝑓 𝑎𝑙𝑙 𝑡𝑦𝑝𝑒𝑠 𝑜𝑓 𝑡ℎ𝑖𝑟𝑑 𝑝𝑙𝑎𝑐𝑒𝑠 𝑖𝑛 𝑁𝐻 (7)
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Input data:  

• Number of third places (MS Excel file) 

On the Excel file: 

1) Copy the table with participants´ ID number and number of all types of third places 

(number of shops, services etc.) to an Excel worksheet. 

2) Replace all existing numbers of third places (e.g. 1, 2, 3…n, n is the maximum 

number of third places) with 1 and leave all non-existing third places as 0. 

3) Summarize the number of third places for each participant (maximum can be 7). 

4) Insert the formula presented above. 
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Land Use Mix measure 2: Entropy Index 

Formula: 

∑
𝑃𝑖 ∗ 𝑙𝑛𝑃𝑖

ln(𝑛)

𝑛

𝑖=1

 

      Pi – proportion of m2 of land use i 

n – no of land uses 

Input data:  

• McCaughey Units´ classification of residential properties in Melbourne Valuer 

General Victoria (180); 

• McCaughey Units´ classification of retail properties in Melbourne Valuer General 

Victoria (180); 

• McCaughey Units´ classification of commercial properties in Melbourne Valuer 

General Victoria (180); 

• McCaughey Units´ classification of community properties in Melbourne Valuer 

General Victoria (180); 

• McCaughey Units´ classification of recreational properties in Melbourne Valuer 

General Victoria (180);  

• Neighbourhood_100 file. 

 

1) Residential properties in the neighbourhoods 

a. Geoprocessing menu - Intersect (Intersect residential_parcels with 

neighbourhood_100) 

2) All other land use types in the neighbourhoods 

a. Follow the step 1) with all land use types 

3) Area of residential plots: 

a. Intersected files´ - Attribute table -  Add Field Residential_ha (Double) - right 

click - Calculate geometry – area (ha). 

4) Summarize residential parcels for each participant: 
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a. Attribute table - right click - Name (name of each participant´s 

neighbourhood) - summarize. Summarize window: check Residential_ha - 

Sum.  

5) Do the same for all other land use types 

6) Join all the summary tables with the neighbourhood_100 file 

7) Neighbourhood_100 - Add Field NH_ha (Double) - right click - Calculate Geometry 

– area (ha). 

8) Convert the file to MS Excel file 

In MS Excel: 

9)  Calculate proportion of each land use (Pi in the formula) 

a. Proportion of residential land use : Residental_ha/NH_ha 

b. Proportion of retail land use: Retail_ha/NH_ha, do it for all the land uses. 

10) Calculate Pi *ln Pi to each land use; 

11) In some fields, the result of the previous calculation is NUM! (because MS Excel 

does not allow to lake ln from 0). Copy the results of Pi*lnPi to a new worksheet and 

replace (Home-Find and select – Replace) NUM! values with 0. 

12) Calculate ∑ Pi ∗ ln Pi (AutoSum) 

13) Carry out the final calculation: divide the result of the last calculation with ln 5 

(because there were 5 types of land uses). 

Accessibility and connectivity measure 1: Road network distance from home to 

third places 

Input data: 

• Roads (176), created as network file; 

• Geocoded participants; 

• Third places data of 

o Shops (183); 

o Services (183, 190);  

o Cafes/bars/restaurants (183, 185); 

o Public transport stops (186); 

o Natural environment (187, 188) 
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o City squares (189) 

o Community places (183, 189, 190). 

1) Calculate distance from home to shops: 

a. Network Analyst toolbar - New OD Cost Matrix; 

b. Network Analyst Window - right click on Origin - load locations -load Geocoded 

participants as origins (make sure the field Name is participant ID) 

Right click – Destinations - Load locations - load shops as destinations. 

c. TOC - right click - OD Matrix – Properties: 

Analysis settings - Default Cutoff value: 100 

   Destinations to find: all 

Output Shape type: none (to fasten the calculation process) 

Save, close the Properties window and choose Solve from Network Analyst 

Toolbar. 

2) Convert the distances into MS Excel: 

a. Choose OD Matrix lines as input for converting. 

3) It is reasonable to calculate distances from home to shops in all neighbourhood scales, 

just by changing the Cutoff values in the Property window. It is reasonable, because 

loading destinations can be time consuming process. 

4) Carry out the calculations for all types of third places. 

5) Distance from home to natural environments and city squares (polygon files): 

a. Convert polygons to points: 

ArcToolbox - Data Management – Features - Feature Vericles to Points. 

b. Follows the same distance calculation as described previously. NB! Loading 

destinations and calculations can be very time consuming! 

c. Convert this data to MS Excel file and remove the points that represent the same 

natural environments (or squares) in participants´ neighbourhoods. Data - Remove 

Duplicates, and make sure duplicates to be removed are according to natural 

environments´ names in the neighbourhoods. 

NB! After 800 m neighbourhood there will be too many values to use Convert table to Excel 

tool, instead you can use: ArcToolbox – Spatial Statistics Tool- Utilities – Export Feature 

Attributes to ASCII (Delimiter: semi-colon) and create it as .csv file that can be converted 

into MS Excel file. 
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Accessibility and connectivity measure 2: Nr of three and more way intersections 

per neighbourhood 

Formula:  

  𝑁𝑜 𝑜𝑓  3 + 𝑤𝑎𝑦 𝑖𝑛𝑡𝑒𝑟𝑠𝑒𝑐𝑡𝑖𝑜𝑛𝑠 𝑖𝑛 𝑁𝐻

𝑁𝐻 𝑎𝑟𝑒𝑎 (ℎ𝑎)
 

Input data: 

• Roads (176) 

• Neighbourhood_100 file 

 

1) Find three and more way intersections: 

a. Download new toolbox: Create Junction Connectivity Features and add it to 

toolboxes (Open ArcToolbox, then right click on white area and choose add 

Toolbox). 

b. ArcToolbox - Line and Junction Connectivity Tools - Create Junction 

Connectivity Features 

Check box: Ignore dead-end junctions 

Check box: Ignore junctions with two connecting lines 

2) Count intersections for neighbourhoods: 

a. Neighbourhood_100 -right click - Joins and relates - Join. 

Window appears with a question: what do you want to join this layer?, 

choose Join data from another layer based on spatial location, open the 

Three and more way intersections file created previously. 

Check box: Each polygon will be given summary and save the output 

file. 

3) Calculate number of intersections in the neighbourhoods 

a. Attribute table - Add Field (Double) Intersection_NH - right click - Field 

Calculator (insert formula: Count/NH area) – (NH area was calculated 

previously). 

4) Convert the table into MS Excel file. 
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Accessibility and connectivity measure 3: Block size 

Formula:  

∑ 𝑏𝑙𝑜𝑐𝑘 𝑠𝑖𝑧𝑒𝑠 𝑖𝑛 𝑁𝐻

𝑁𝑜 𝑜𝑓 𝑏𝑙𝑜𝑐𝑘𝑠 𝑖𝑛 𝑁𝐻
 

Input data: 

• Parcels (178); 

• Neighbourhood_100 

 

1) Blocks: 

a. Geoprocessing menu - Dissolve. Input feature: Parcels layer, check Create 

multipart features (optional). Save as Parcels_dissolved. 

b. Observe and correct manually the dissolved parcels file. Use roads data and 

base map for checking whether the layer is correct. To edit the layer: Editor 

toolbar - Start editing -  Parcels as editable layer.  

Create features window; Polygon as Construction Tool. Use Trace tool to trace 

and build blocks according to the parcels.  

2) Blocks area: 

a. Geoprocessing menu - Intersect (use the edited Parcels file and 

Neighbourhood_100 file as inputs). Save as Parcels_100_intersected. 

b. Parcels_100_intersect – right click - Attribute table - Add Field (Double) 

Blocks_ha - right click - Calculate Geometry – Area (ha). 

Neighbourhood name – right click – Summarize. 

Summarize window: choose Blocks_ha - sum. Close the Attribute table. 

c. Neighbourhood_100 – right click - Joins and Relates - Join.  

On the Join data window choose Join attributes from a table (on “what do you 

want to join to this layer” field). Then choose the summarized blocks table and 

make sure that fields 1 and 3 are neighbourhood name fields. 

3) Number of blocks: 

a. Neighbourhood_100 – right click – Joins and Relates - Join.  

On the Join data window choose Join data from another layer based on spatial 

location (on “what do you want to join to this layer” field). Choose the edited 

Parcels_dissolved field and OK. 
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4) Blocks size: 

a. Neighbourhood_100 – right click - Attribute table - Add Field (Double) 

Block_size - right click - Field Calculator - Sum Block_ha/ sum_count. 

The calculation of this measure follows Forsyth et al. (208). 

Accessibility and connectivity measure 4: Cycle path length by road length, cycle 

path length in neighbourhood 

Formulas:  

∑ 𝐵𝑖𝑘𝑒 𝑝𝑎𝑡ℎ 𝑙𝑒𝑛𝑔ℎ𝑡 𝑖𝑛 𝑁𝐻 (𝑚)

∑ 𝑅𝑜𝑎𝑑 𝑙𝑒𝑛𝑔ℎ𝑡 𝑖𝑛 𝑁𝐻 (𝑚)
 

 

∑ 𝐵𝑖𝑘𝑒 𝑝𝑎𝑡ℎ 𝑙𝑒𝑛𝑔ℎ𝑡 𝑖𝑛 𝑁𝐻 (𝑚)

𝑁𝐻 𝑎𝑟𝑒𝑎 (ℎ𝑎)
 

Input data:  

• Principal Bicycle Network (181); 

• Roads (176); 

• Neighbourhood_100 

 

1) Project the coordinates. 

2) Lengths of cycle paths in neighbourhoods: 

a. Geoprocessing menu - Intersect (use the edited Principal Bicycle Network and 

Neighbourhood_100 file as inputs). Save as Cycle_paths_100_intersected. 

b. Cycle_paths_100_intersected - Add Field (Double) - Cyclepath_length - right 

click - Calculate Geometry - length (m). 

3) The total length of cycle paths in neighbourhoods 

a. Cycle_paths_100_intersected  - right click – Attribute table - right click on 

Name field (that is name of each participant neighbourhood) – Summarize- 

Cyclepath_ length - check Sum box. 

b. Neighbourhood_100 – right click - Joins and Relates – Join (the summary 

table).  
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4) Lengths of roads in the neighbourhoods 

Follow steps presented in 2) and 3), but intersect Roads with Neighbourhood_100 

5) Neighbourhood_100 – right click - Attribute Table  - Add Field (Double) 

Cyclepath_by_road - right click - Field Calculator -insert formula: sumCyclepath_ 

length /sumRoad_ length. 

6) Neighbourhood_100 – right click - Attribute Table  - Add Field (Double) – 

Cyclepath_by_area - Field Calculator  - insert formula sumCyclepath_ length 

/NH_area  (neighbourhood area was existing from previous calculations). 

7) Export the results into Excel file. 

The calculation of this measure follows Forsyth et al. (208). 

Accessibility and connectivity measure 5: Footpath length by road length, 

footpath length in neighbourhood 

Formulas: 

∑ 𝐹𝑜𝑜𝑡𝑝𝑎𝑡ℎ 𝑙𝑒𝑛𝑔ℎ𝑡 𝑖𝑛 𝑁𝐻(𝑚)

∑ 𝑅𝑜𝑎𝑑 𝑙𝑒𝑛𝑔ℎ𝑡 𝑖𝑛 𝑁𝐻 (𝑚)
 

∑ 𝐹𝑜𝑜𝑡𝑝𝑎𝑡ℎ 𝑙𝑒𝑛𝑔ℎ𝑡 𝑖𝑛 𝑁𝐻 (𝑚)

𝑁𝐻 𝑎𝑟𝑒𝑎 (ℎ𝑎)
 

Input data: 

• Footpaths (182); 

• Roads (176); 

• Neighbourhood_100 file 

This calculation follows steps presented in previous accessibility measure, only Principal 

Bicycle Network are replaced with Footpaths.  

Accessibility and connectivity measure 6: Closest public transportation 

stop 

Input data:  

• Roads (176) – as network file; 
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• Public transport stops (186); 

• Geocoded participants´ locations. 

The calculation follows the Accessibility and connectivity measure 1: Road network distance 

from home to third places. 

NB! The only difference is in number of destinations to find – in OD Matrix Properties 

window (before solving the matrix) choose Destinations to find: 1. 
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Appendix B. Spearman correlations among the objective built 

environment measures for all neighbourhood sizes 

Appendix B presents Spearman correlations between the objective built environment 

measures in 200m, 400m, 600m, 800m, 1000 m from participants´ homes.  
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Table B.1. Spearman correlations between the objective built environment measures in 200 m neighbourhoods from participants´ homes 

Measure 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

1. Population density 1.00                   

2. Dwelling density 0.94 1.00                  

3. Lot coverage 0.16 0.05 1.00                 

4. Entropy index 

0.17 0.24 

-

0.19 1.00                

5. 3-way intersections 

0.42 0.47 

-

0.04 0.34 1.00               

6. Cycle path by road 

0.16 0.22 

-

0.20 0.35 0.23 1.00              

7. Cycle path by 

neighbourhood 0.22 0.30 

-

0.22 0.41 0.37 0.97 1.00             

8. Footpath by road 

0.29 0.26 0.18 

-

0.09 

-

0.18 

-

0.10 

-

0.14 1.00            

9. Footpath by neighbourhood 0.60 0.62 0.13 0.28 0.70 0.20 0.31 0.34 1.00           

10. Closest public transport 

stop 0.20 0.25 

-

0.04 0.23 0.19 0.23 0.25 0.02 0.20 1.00          

11. Block size -

0.33 

-

0.39 0.10 

-

0.18 

-

0.50 

-

0.25 

-

0.34 

-

0.02 

-

0.53 

-

0.18 1.00         

12. Cafes, bars and 

restaurants 0.29 0.36 

-

0.25 0.51 0.36 0.35 0.43 0.05 0.37 0.31 

-

0.36 

1.0

0        

13. Community places 

0.08 0.09 

-

0.13 0.16 0.11 0.20 0.19 0.07 0.10 0.11 

-

0.08 

0.2

8 

1.0

0       

14. Public transport stops 

0.20 0.25 

-

0.06 0.24 0.23 0.28 0.30 0.02 0.22 0.93 

-

0.20 

0.3

4 

0.1

6 1.00      

15. Services 

0.28 0.35 

-

0.18 0.43 0.31 0.28 0.32 0.05 0.29 0.28 

-

0.32 

0.5

9 

0.1

9 0.30 

1.0

0     

16. Shops 

0.24 0.33 

-

0.19 0.41 0.34 0.31 0.37 0.07 0.38 0.32 

-

0.34 

0.6

0 

0.1

7 0.37 

0.5

2 1.00    

17. Parks -

0.13 

-

0.09 

-

0.15 0.09 0.09 0.08 0.08 

-

0.19 

-

0.06 

-

0.03 0.03 

0.0

5 

0.1

4 

-

0.02 

0.0

1 

-

0.03 

1.0

0   

18. All types of third places 

0.24 0.33 

-

0.25 0.44 0.40 0.43 0.47 

-

0.05 0.33 0.52 

-

0.36 

0.6

2 

0.3

3 0.58 

0.6

2 0.57 

0.4

5 

1.0

0  

19. Percentage of third places 

0.27 0.35 

-

0.24 0.48 0.37 0.38 0.42 0.01 0.32 0.55 

-

0.29 

0.6

6 

0.4

2 0.57 

0.6

8 0.60 

0.4

1 

0.9

2 

1.0

0 
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Table B.2. Spearman correlation coefficients between the objective built environment measures in 400 m neighbourhoods from participants´ 

homes 

Measure 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

1. Population density 1.00                   

2. Dwelling density 0.94 1.00                  

3. Lot coverage 

0.12 

-

0.02 1.00                 

4. Entropy index 

0.28 0.37 

-

0.24 1.00                

5. 3-way intersections 

0.49 0.56 

-

0.12 0.42 1.00               

6. Cycle path by road 

0.17 0.25 

-

0.20 0.38 0.22 1.00              

7. Cycle path by 

neighbourhood 0.29 0.40 

-

0.25 0.47 0.47 0.93 1.00             

8. Footpath by road 

0.35 0.29 0.21 

-

0.01 

-

0.14 0.00 

-

0.06 1.00            

9. Footpath by neighbourhood 0.66 0.70 0.05 0.35 0.71 0.27 0.45 0.40 1.00           

10. Closest public transport 

stop 0.33 0.36 0.01 0.22 0.25 0.19 0.22 0.12 0.27 1.00          

11. Block size -

0.34 

-

0.42 0.13 

-

0.22 

-

0.48 

-

0.28 

-

0.42 

-

0.12 

-

0.55 

-

0.19 1.00         

12. Cafes, bars and restaurants 

0.40 0.51 

-

0.34 0.63 0.49 0.42 0.54 0.13 0.53 0.31 

-

0.46 

1.0

0        

13. Community places 

0.24 0.30 

-

0.22 0.32 0.26 0.23 0.27 0.10 0.24 0.14 

-

0.25 

0.4

1 

1.0

0       

14. Public transport stops 

0.49 0.54 

-

0.08 0.42 0.44 0.35 0.42 0.17 0.47 0.52 

-

0.32 

0.5

3 

0.3

4 

1.0

0      

15. Services 

0.43 0.52 

-

0.22 0.53 0.44 0.47 0.55 0.19 0.50 0.37 

-

0.45 

0.7

5 

0.4

2 

0.5

7 

1.0

0     

16. Shops 

0.45 0.55 

-

0.27 0.58 0.49 0.39 0.51 0.18 0.56 0.31 

-

0.50 

0.8

0 

0.3

9 

0.5

4 

0.7

5 

1.0

0    

17. Parks -

0.02 0.04 

-

0.15 0.12 0.21 0.14 0.18 

-

0.24 0.06 

-

0.02 

-

0.05 

0.0

9 

0.1

3 

0.0

6 

0.0

4 

0.0

3 

1.0

0   

18. All types of third places 0.43 0.53 - 0.59 0.50 0.51 0.61 0.10 0.54 0.39 - 0.7 0.4 0.7 0.8 0.7 0.3 1.0  
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Measure 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

0.27 0.47 9 6 0 0 5 6 0 

19. Percentage of third places 

0.45 0.56 

-

0.24 0.58 0.49 0.45 0.54 0.12 0.49 0.50 

-

0.43 

0.8

0 

0.6

2 

0.6

6 

0.8

3 

0.7

9 

0.2

4 

0.8

4 

1.0

0 
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Table B.3. Spearman correlation among the objective built environment measures in 600 m neighbourhood from the survey participants 

neighbourhoods 

Measure 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

1. Population density 1.00                   

2. Dwelling density 0.93 1.00                  

3. Lot coverage 

0.04 

-

0.13 1.00                 

4. Entropy index 

0.32 0.42 

-

0.28 1.00                

5. 3-way intersections -

0.45 

-

0.55 0.21 

-

0.48 1.00               

6. Cycle path by road 

0.16 0.26 

-

0.21 0.37 

-

0.23 1.00              

7. Cycle path by 

neighbourhood 0.31 0.45 

-

0.30 0.51 

-

0.53 0.90 1.00             

8. Footpath by road 

0.41 0.33 0.17 0.01 0.14 0.04 

-

0.04 1.00            

9. Footpath by neighbourhood 

0.70 0.74 

-

0.06 0.37 

-

0.67 0.31 0.51 0.46 1.00           

10. Closest public transport 

stop 0.13 0.12 0.20 

-

0.02 

-

0.12 0.14 0.12 0.08 0.17 1.00          

11. Block size -

0.40 

-

0.48 0.18 

-

0.25 0.51 

-

0.35 

-

0.51 

-

0.19 

-

0.63 

-

0.04 1.00         

12. Cafes, bars and restaurants 

0.47 0.60 

-

0.39 0.64 

-

0.57 0.49 0.66 0.17 0.63 0.07 

-

0.54 

1.0

0        

13. Community places 

0.36 0.45 

-

0.25 0.42 

-

0.37 0.32 0.40 0.15 0.40 

-

0.03 

-

0.46 

0.5

4 

1.0

0       

14. Public transport stops 

0.56 0.62 

-

0.11 0.51 

-

0.52 0.36 0.48 0.17 0.54 0.13 

-

0.34 

0.6

3 

0.4

1 

1.0

0      

15. Services 

0.50 0.60 

-

0.22 0.58 

-

0.51 0.49 0.61 0.26 0.64 0.12 

-

0.59 

0.8

5 

0.5

7 

0.6

4 

1.0

0     

16. Shops 

0.50 0.61 

-

0.30 0.61 

-

0.55 0.45 0.60 0.21 0.66 0.08 

-

0.54 

0.8

5 

0.5

0 

0.6

1 

0.8

2 

1.0

0    

17. Parks -

0.01 0.07 

-

0.13 0.15 

-

0.29 0.23 0.28 

-

0.27 0.10 0.07 

-

0.07 

0.1

1 

0.0

8 

0.0

9 

0.0

2 

0.0

7 

1.0

0   
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Measure 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

18. All types of third places 

0.48 0.60 

-

0.31 0.63 

-

0.57 0.54 0.68 0.15 0.64 0.12 

-

0.57 

0.8

7 

0.5

6 

0.7

2 

0.8

5 

0.8

1 

0.3

3 

1.0

0  

19. Percentage of third places 

0.45 0.58 

-

0.24 0.59 

-

0.52 0.50 0.62 0.12 0.56 0.17 

-

0.53 

0.8

2 

0.7

0 

0.6

3 

0.8

2 

0.8

0 

0.1

9 

0.8

0 

1.0

0 
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Table B.4. Spearman correlation among objective built environment measures in neighbourhood sized 800 m from the survey participants 

neighbourhoods 

Measure 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

1. Population density 1.00                   

2. Dwelling density 0.93 1.00                  

3. Lot coverage 

0.03 

-

0.13 1.00                 

4. Entropy index 

0.37 0.46 

-

0.29 1.00                

5. 3-way intersections 

0.51 0.60 

-

0.21 0.48 1.00               

6. Cycle path by road 

0.18 0.29 

-

0.29 0.33 0.18 1.00              

7. Cycle path by 

neighbourhood 0.37 0.51 

-

0.38 0.50 0.53 0.88 1.00             

8. Footpath by road 

0.44 0.37 0.17 

-

0.03 

-

0.08 0.11 0.03 1.00            

9. Footpath by neighbourhood 

0.72 0.77 

-

0.09 0.35 0.68 0.31 0.55 0.51 1.00           

10. Closest public transport 

stop 

-

0.11 

-

0.16 0.22 

-

0.18 

-

0.05 0.03 

-

0.04 

-

0.07 

-

0.08 1.00          

11. Block size -

0.47 

-

0.55 0.19 

-

0.23 

-

0.51 

-

0.42 

-

0.61 

-

0.27 

-

0.70 0.05 1.00         

12. Cafes, bars and restaurants 

0.55 0.67 

-

0.36 0.63 0.60 0.49 0.70 0.19 0.67 

-

0.16 

-

0.59 

1.0

0        

13. Community places 

0.48 0.57 

-

0.26 0.46 0.42 0.40 0.52 0.19 0.49 

-

0.18 

-

0.52 

0.6

1 

1.0

0       

14. Public transport stops 

0.62 0.70 

-

0.14 0.54 0.59 0.34 0.53 0.16 0.58 

-

0.22 

-

0.41 

0.6

7 

0.5

3 

1.0

0      

15. Services 

0.59 0.69 

-

0.24 0.58 0.53 0.51 0.67 0.30 0.69 

-

0.15 

-

0.63 

0.8

8 

0.6

3 

0.6

6 

1.0

0     

16. Shops 

0.59 0.70 

-

0.27 0.59 0.63 0.44 0.66 0.22 0.73 

-

0.14 

-

0.60 

0.9

0 

0.5

8 

0.6

6 

0.8

7 

1.0

0    

17. Parks -

0.02 0.04 

-

0.09 0.13 0.31 0.25 0.29 

-

0.24 0.10 0.16 

-

0.10 

0.0

8 

0.0

3 

0.1

1 

0.0

0 

0.0

7 

1.0

0   
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Measure 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

18. All types of third places 

0.56 0.68 

-

0.34 0.62 0.61 0.56 0.75 0.17 0.68 

-

0.10 

-

0.62 

0.8

9 

0.6

3 

0.7

3 

0.8

5 

0.8

6 

0.3

0 

1.0

0  

19. Percentage of third places 

0.47 0.58 

-

0.18 0.55 0.50 0.49 0.63 0.10 0.53 

-

0.07 

-

0.52 

0.8

0 

0.6

9 

0.6

2 

0.7

4 

0.7

8 

0.1

5 

0.7

5 

1.0

0 
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Table B.5. Spearman correlations between the objective built environment measures in 1000 m neighbourhoods from participants homes 

Measure 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

1. Population density 1.00                   

2. Dwelling density 0.94 1.00                  

3. Lot coverage -

0.04 

-

0.18 1.00                 

4. Entropy index 

0.43 0.52 

-

0.31 1.00                

5. 3-way intersections 

0.53 0.61 

-

0.23 0.50 1.00               

6. Cycle path by road 

0.22 0.31 

-

0.33 0.35 0.16 1.00              

7. Cycle path by 

neighbourhood 0.44 0.57 

-

0.43 0.54 0.54 0.86 1.00             

8. Footpath by road 

0.47 0.40 0.15 

-

0.05 

-

0.06 0.13 0.07 1.00            

9. Footpath by neighbourhood 

0.76 0.80 

-

0.15 0.37 0.68 0.33 0.59 0.54 1.00           

10. Closest public transport 

stop 

-

0.15 

-

0.18 0.25 

-

0.20 

-

0.06 0.02 

-

0.07 

-

0.08 

-

0.13 1.00          

11. Block size -

0.55 

-

0.63 0.20 

-

0.26 

-

0.52 

-

0.49 

-

0.67 

-

0.36 

-

0.76 0.07 1.00         

12. Cafes, bars and restaurants 

0.62 0.74 

-

0.35 0.67 0.63 0.50 0.75 0.20 0.71 

-

0.18 

-

0.63 

1.0

0        

13. Community places 

0.60 0.69 

-

0.28 0.50 0.49 0.43 0.60 0.25 0.62 

-

0.23 

-

0.64 

0.7

0 

1.0

0       

14. Public transport stops 

0.66 0.72 

-

0.18 0.55 0.63 0.32 0.56 0.15 0.62 

-

0.24 

-

0.49 

0.7

2 

0.6

3 

1.0

0      

15. Services 

0.65 0.75 

-

0.28 0.61 0.54 0.53 0.72 0.31 0.73 

-

0.17 

-

0.68 

0.9

1 

0.7

2 

0.6

7 

1.0

0     

16. Shops 

0.65 0.75 

-

0.32 0.63 0.62 0.50 0.74 0.24 0.75 

-

0.16 

-

0.64 

0.9

2 

0.6

7 

0.6

8 

0.8

9 

1.0

0    

17. Parks 

0.06 0.21 

-

0.36 0.30 0.38 0.30 0.47 

-

0.33 0.15 0.11 

-

0.18 

0.3

3 

0.2

0 

0.3

0 

0.2

3 

0.2

8 

1.0

0   

18. All types of third places 

0.69 0.80 

-

0.31 0.66 0.64 0.52 0.76 0.25 0.76 

-

0.19 

-

0.67 

0.9

6 

0.7

6 

0.8

1 

0.9

5 

0.9

4 

0.3

3 

1.0

0  
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Measure 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

19. Percentage of third places 

0.55 0.62 

-

0.10 0.52 0.49 0.44 0.60 0.10 0.54 

-

0.09 

-

0.58 

0.7

4 

0.6

8 

0.6

2 

0.7

1 

0.7

4 

0.1

7 

0.7

5 

1.0

0 
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Appendix C. Stata/SE do file for the mediation analysis 

This appendix presents Stata/SE 14.2 do file for the mediation analyses. It presents the steps 

with an example of social interaction frequency and is not specific to any neighbourhood 

scale. Similar analysis was carried out with social interaction satisfaction. Transformations of 

the independent variables depended on given neighbourhood scales and the dependent 

variable.  

//1) investigate linearity between social interaction frequency and the objective and perceived 

built environment measures 

regress Social_interaction_frequency Population_density Dwelling_density Lot_cover 

Entropy_index 3_way_intersections Cycle_path_by_road Cycle_path_by_neighbourhood 

Footpath_by_road Footpath_by_neighbourhood Closest_public_transport_stop Block_size 

Objective_cafes Objective_community_places Objective_natural_environment 

Objective_public_transport Objective_services Objective_shops  

Objective_all_types_third_places Objective_percentage_third places General_appearance 

General_environment Density Mix Access Feeligns_towards_urban_growth Perceived_cafes 

Perceived_Shops Perceived_Services Perceived_public_transport 

Perceived_Natural_environment Perceived_Footpaths Perceived_open_public_spaces 

Perceived_Community_places 

acprplot Population_density, lowess lsopts(bwidth(1)) 

acprplot Dwelling_density, lowess lsopts(bwidth(1)) 

//run acprplot with all variables 

//in case a variable need to be transformed, then transform the variable (e.g. take logarithm 

from Population_density), run the regression with the transformed variable and run the 

acprplot command with the transformed variable. To generate a new variable: gen 

logPopulation_density = log (Population_density) 

//2) mediation analysis step 1: Correlation analysis between social interaction frequency and 

the objective built environment measures 
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correlate Social_interaction_frequency Population_density Dwelling_density Lot_cover 

Entropy_index 3_way_intersections Cycle_path_by_road Cycle_path_by_neighbourhood 

Footpath_by_road Footpath_by_neighbourhood Closest_public_transport_stop Block_size 

Objective_cafes Objective_community_places Objective_natural_environment 

Objective_public_transport Objective_services Objective_shops  

Objective_all_types_third_places Objective_percentage_third places  

//3) mediation analysis step 1: run multiple regression analysis between social interaction 

frequency and objective built environment measures 

regress Social_interaction_frequency Population_density Dwelling_density Lot_cover 

Entropy_index 3_way_intersections Cycle_path_by_road Cycle_path_by_neighbourhood 

Footpath_by_road Footpath_by_neighbourhood Closest_public_transport_stop Block_size 

Objective_cafes Objective_community_places Objective_natural_environment 

Objective_public_transport Objective_services Objective_shops  

Objective_all_types_third_places Objective_percentage_third places 

//4) test for multicollionearity 

vif 

//remove variables that have vif > 10, one at a time. After removing the variable rerun the 

regression analysis (without the variable) and vif command, until all the variables have vif < 

10 

//5) test for homogeneity of variance of residuals 

rvfplot, yline(0) 

estat imtest 

estat hettest 

//transform the final regression analysis to publishable format 

outreg2 using myreg1.doc 

//6) mediation analysis step 2: run correlation analysis between the objective and built 

environment measures 
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correlate Population_density Dwelling_density Lot_cover Entropy_index 

3_way_intersections Cycle_path_by_road Cycle_path_by_neighbourhood Footpath_by_road 

Footpath_by_neighbourhood Closest_public_transport_stop Block_size Objective_cafes 

Objective_community_places Objective_natural_environment Objective_public_transport 

Objective_services Objective_shops  Objective_all_types_third_places 

Objective_percentage_third places General_appearance General_environment Density Mix 

Access Feeligns_towards_urban_growth Perceived_cafes Perceived_Shops 

Perceived_Services Perceived_public_transport Perceived_Natural_environment 

Perceived_Footpaths Perceived_open_public_spaces Perceived_Community_places 

//7) mediation analysis step 3 and 4: run regression analysis between social interaction 

frequency and the objective and perceived built environment measures 

regress Social interaction frequency Population_density Dwelling_density Lot_cover 

Entropy_index 3_way_intersections Cycle_path_by_road Cycle_path_by_neighbourhood 

Footpath_by_road Footpath_by_neighbourhood Closest_public_transport_stop Block_size 

Objective_cafes Objective_community_places Objective_natural_environment 

Objective_public_transport Objective_services Objective_shops  

Objective_all_types_third_places Objective_percentage_third places General_appearance 

General_environment Density Mix Access Feeligns_towards_urban_growth Perceived_cafes 

Perceived_Shops Perceived_Services Perceived_public_transport 

Perceived_Natural_environment Perceived_Footpaths Perceived_open_public_spaces 

Perceived_Community_places 

//8) test multicollinearity with vif command, as explained earlier 

//9) test homogeneity, as explained earlier 

//10) mediation conditions were not met, therefore model social interaction satisfaction 

without the objective built environment measures 

regress Social_interaction_frequency male youngold i.Home_type i.Home_arrangement 

i.Years_syburb i.Days_spent_sub i.Health i.Mobility i.Household_type i.Employment 

i.Education englishspeaker Belonging_to_suburb Safety Community_spirit 

Community_inclusion Level__of_trust Participation_in_community_groups 

Community_wellbeing General_appearance General_environment Perceived_cafes 
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Perceived_shops Perceived_services Perceived_public_transport_ stops 

Perceived_natural_environments Perseived_footpaths Perceived_open_public_spaces 

Perceived_community_places 

//11) test for linearity 

acprplot Belonging_to_suburb, lowess lsopts(bwidth(1)) 

acprplot Safety, lowess lsopts(bwidth(1)) 

//run acprplot from all variables 

//12) test for homogeneity of variance of residuals 

rvfplot, yline(0) 

estat imtest 

estat hettest 

//13) test for multicollinearity 

regress Social_interaction_frequency male youngold i.Home_type i.Home_arrangement 

i.Years_syburb i.Days_spent_sub i.Health i.Mobility i.Household_type i.Employment 

i.Education englishspeaker Belonging_to_suburb Safety Community_spirit 

Community_inclusion Level__of_trust Participation_in_community_groups 

Community_wellbeing General_appearance General_environment Perceived_cafes 

Perceived_shops Perceived_services Perceived_public_transport_ stops 

Perceived_natural_environments Perseived_footpaths Perceived_open_public_spaces 

Perceived_community_places 

vif 

// 14) residual analysis 

predict rModel1, resid 

kdensity rModel1, normal 

pnorm rModel1 
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qnorm rModel1 

scatter rModel1 Social_interaction_frequency 

scatter rModel1 Belonging_to_suburb 

//scatter r with all variables 

//15) calculate omitted variable bias 

regress Social_interaction_frequency male youngold i.Home_type i.Home_arrangement 

i.Years_syburb i.Days_spent_sub i.Health i.Mobility i.Household_type i.Employment 

i.Education englishspeaker Belonging_to_suburb Safety Community_spirit 

Community_inclusion Level__of_trust Participation_in_community_groups 

Community_wellbeing General_appearance General_environment Perceived_cafes 

Perceived_shops Perceived_services Perceived_public_transport_ stops 

Perceived_natural_environments Perseived_footpaths Perceived_open_public_spaces 

Perceived_community_places 

ovtest 

regress Social_interaction_frequency male youngold i.Home_type i.Home_arrangement 

i.Years_syburb i.Days_spent_sub i.Health i.Mobility i.Household_type i.Employment 

i.Education englishspeaker Belonging_to_suburb Safety Community_spirit 

Community_inclusion Level__of_trust Participation_in_community_groups 

Community_wellbeing General_appearance General_environment Perceived_cafes 

Perceived_shops Perceived_services Perceived_public_transport_ stops 

Perceived_natural_environments Perseived_footpaths Perceived_open_public_spaces 

Perceived_community_places 

linktest 

//16) regression diagnostics 

regress Social_interaction_frequency male youngold i.Home_type i.Home_arrangement 

i.Years_syburb i.Days_spent_sub i.Health i.Mobility i.Household_type i.Employment 

i.Education englishspeaker Belonging_to_suburb Safety Community_spirit 

Community_inclusion Level__of_trust Participation_in_community_groups 
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Community_wellbeing General_appearance General_environment Perceived_cafes 

Perceived_shops Perceived_services Perceived_public_transport_ stops 

Perceived_natural_environments Perseived_footpaths Perceived_open_public_spaces 

Perceived_community_places 

predict Predicted_social_interaction_frequency 

label variable Predicted_social_interaction_frequency "predicted social interaction 

frequency" 

scatter Social_interaction_frequency Predicted_social_interaction_frequency 

//17) calculate error percentage 

gen Error_percentage = ((Predicted_social_interaction_frequency – 

Social_interaction_frequency)/ Social_interaction_frequency)*100 

histogram Error_percentage 

count if Error_percentage > -5 & Error_percentage <5 

count if Error_percentage > -10 & Error_percentage <10 

count if Error_percentage > -25 & Error_percentage <25 

count if Error_percentage > -50 & Error_percentage <50 

count if Error_percentage > -75 & Error_percentage <75 

count if Error_percentage > -100 & Error_percentage <100 

//18) repeat the same process (steps 10-17) with the variables that were significant for 

predicting social interaction frequency to receive the final model  
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Appendix D. Mediation analyses 

This appendix presents mediation analyses in given neighbourhood scales. First, results of 

modelling social interaction frequency are presented. These are followed by results of 

modelling social interaction satisfaction. 

D.1. Social interaction frequency: mediation analysis step 1 in all neighbourhood 

sizes 

As the first step, the relationships between social interaction frequency and the objective built 

environment measures (including third places) were tested. First, social interaction frequency 

were correlated with the objective built environment measures. The results are shown in 

Table D.1. In order to meet the linearity requirement, some of the objective built environment 

variables were transformed. The transformations are shown in the tables. The second until 

sixth column in Table D.1 present the correlation coefficients in different neighbourhood 

sizes 

Table D.1 Pearson’s correlation between social interaction frequency and the objective built 

environment measures 

Variables 

Social interaction frequency 

NH 200 NH 400 NH 600 NH 800 NH 1000 

Population density 0.00 -0.02 -0.01 -0.03 -0.02 

Dwelling density 0.01 -0.02 -0.01 -0.03 -0.03 

Lot coverage 0.08 0.11 0.12 0.10 0.1023 

Entropy index -0.05 -0.04 -0.03 -0.03 -0.04 

3 and more way intersections -0.0322 -0.04 0.0222 -0.02 -0.0122 

Cycle path by road -0.06 -0.06 -0.04 -0.03 -0.04 

Cycle path by neighbourhood -0.05 -0.05 -0.04 -0.04 -0.0423 

Footpath by road 0.0623 0.1222 0.0922 0.0822 0.0522 

Footpath by neighbourhood 0.0723 0.0822 0.0822 0.0522 0.0522 

Closest public transport stop -0.02 -0.01 -0.01 -0.04 -0.06 

Block size -0.03 -0.02 0.01 0.00 -0.02 

Cafes, bars, restaurants -0.01 -0.03 -0.02 -0.03 -0.05 

Community places -0.07 -0.10 -0.03 0.0523 0.0323 

Public transport stops 0.01 0.00 -0.02 -0.01 -0.02 

Services -0.01 -0.02 -0.03 -0.04 -0.05 

Shops 0.01 0.00 -0.04 -0.05 -0.06 

                                                 
22 Cubic transformation 
23 Square transformation 
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Variables 

Social interaction frequency 

NH 200 NH 400 NH 600 NH 800 NH 1000 

Natural environments 0.02 0.02 0.01 0.00 0.02 

All types of third places 0.00 -0.01 -0.03 -0.04 -0.05 

Percentage of third places -0.01 0.02 0.07 0.07 0.07 

Table D.1 shows that the correlation coefficients between social interaction frequency and the 

objective built environment measures were very weak (-0.10 > r > 0.12) in all neighbourhood 

sizes. This shows that the relationships between social interaction frequency and the objective 

built environment measures were weak.  

Then multiple linear regression analysis between social interaction frequency and the 

objective built environment measures (including third places) were carried out as second part 

of the Step 1. The results of the analyses for all neighbourhood sizes are shown in Table D.1 

The objective built environment variables dwelling density, cycle path by neighbourhood and 

all types of third places were removed from the analyses due to multicollinearity. 

Table D.2 Regression analyses between social interaction frequency and the objective built 

environment measures in all neighbourhood sizes 

Variables Social interaction frequency 

NH 200 NH 400 NH 600 NH 800 NH 1000 

Population density 0.00 

(0.00) 

-0.01 

(0.01) 

-0.01 

(0.01) 

-0.03* 

(0.01) 

-0.03* 

(0.01) 

Lot coverage 0.57 

(0.48) 

1.03* 

(0.54) 

1.99* 

(0.66) 

1.96* 

(0.70) 

2.57*25 

(0.82) 

Entropy index -0.50 

(0.42) 

-0.28 

(0.42) 

-0.38 

(0.46) 

-0.25 

(0.46) 

-0.32 

(0.47) 

3 and more way intersections -0.0224 

(0.03) 

-0.23 

(0.27) 

0.0124 

(0.19) 

0.2424 

(0.18) 

0.41*24 

(0.23) 

Cycle path by road -0.34 

(0.30) 

-0.62 

(0.39) 

-0.62 

(0.47) 

-0.65 

(0.58) 

-0.08 

(0.86) 

Footpath by road 0.0125 

(0.03) 

0.0224 

(0.02) 

0.0024 

(0.02) 

0.0324 

(0.02) 

0.0324 

(0.02) 

Footpath by neighbourhood 0.0024 

(0.00) 

0.0024 

(0.00) 

0.0024 

(0.00) 

0.00*24 

(0.00) 

0.00*24 

(0.00) 

Closest public transport stop -0.00 

(0.00) 

-0.00 

(0.00) 

-0.00 

(0.00) 

-0.00 

(0.00) 

-0.00* 

(0.00) 

Block size -0.00 

(0.02) 

-0.00 

(0.02) 

0.02 

(0.02) 

0.02 

(0.02) 

0.01 

(0.01) 

Cafes, bars, restaurants -0.03 

(0.35) 

0.08 

(0.51) 

0.69 

(0.52) 

- - 

Community places -2.06 

(1.40) 

-3.94* 

(2.28) 

-3.26 

(2.86) 

-7.72*25 

(4.48) 

-6.1225 

(4.20) 

Public transport stops 0.41 

(0.47) 

0.21 

(0.72) 

0.51 

(0.99) 

0.26 

(1.12) 

0.38 

(1.44) 

                                                 
24 Cubic transformation 
25 Square transformation 
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Variables Social interaction frequency 

NH 200 NH 400 NH 600 NH 800 NH 1000 

Services -0.14 

(0.47) 

-0.27 

(0.61) 

- - - 

Shops 0.13 

(0.31) 

0.14 

(0.46) 

-0.82 

(0.54) 

-0.78* 

(0.45) 

-0.65 

(0.56) 

Natural environments 0.20 

(0.22) 

0.20 

(0.27) 

0.42 

(0.38) 

0.59 

(0.45) 

0.81* 

(1.34) 

Percentage of third places 0.00 

(0.00) 

0.01* 

(0.00) 

0.01* 

(0.00) 

0.01* 

(0.00) 

0.01* 

(0.00) 

Constant 3.44*** 

(0.16) 

3.40*** 

(0.21) 

2.98*** 

(0.22) 

3.02*** 

(0.23) 

3.04*** 

(0.25) 

Observations 454 454 454 454 454 

R-squared 0.028 0.064 0.068 0.067 0.074 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Table E.2 shows that the objective built environment measures in different neighbourhood 

sizes (200 – 100 m from participants´ homes) were not significant (p<0.05) for predicting 

social interaction frequency. The step 1 requirements, therefore, were not met.  

  

D.2. Social interaction frequency: mediation analysis step 2 in all neighbourhood 

sizes   

Step 2 was then tested in all neighbourhood sizes. Step 2 aimed to establish the relationships 

between the objective and perceived built environment measures. The objective built 

environment measures (including third places) were correlated with the perceived built 

environment measures (including third places). The correlation coefficients for all 

neighbourhood sizes (200, 400, 600, 800 and 1000 m from participants´ homes) are presented 

in Tables D.3 – D.7. 
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Table D.3 Correlation coefficients between the objective and perceived built environment measures in 200 m neighbourhoods from participants´ 
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Gen. 

appear.
26 

-0.06 -0.06 0.09 -0.11 -0.08 -0.02 -0.02 0.06 -0.05 -0.01 0.03 -0.01 0.07 0.02 0.01 -0.03 -0.07 -0.03 -0.08 

Gen. 

environ.
27 

-0.19 -0.19 0.11 -0.21 -0.11 -0.20 -0.18 0.02 -0.15 -0.13 0.10 -0.16 -0.02 -0.10 -0.15 -0.19 0.02 -0.17 -0.20 

Density 0.15 0.15 -0.02 0.10 0.03 0.02 0.04 0.00 0.06 -0.05 -0.12 0.01 0.04 0.03 0.01 0.01 -0.08 -0.01 0.04 

Mix 0.02 0.00 0.10 -0.01 0.05 0.00 0.00 0.04 0.07 0.02 -0.05 0.01 -0.01 0.00 -0.05 0.02 -0.07 -0.02 -0.02 

Access -0.03 -0.05 0.01 -0.01 -0.10 0.01 -0.03 0.05 -0.04 -0.09 -0.07 -0.06 -0.01 0.00 -0.02 0.00 -0.05 -0.04 -0.03 

Feelings 

towards 

UG28 

-0.02 -0.01 -0.01 0.05 0.04 0.06 0.04 -0.02 -0.09 -0.01 0.04 0.08 0.12 0.10 0.08 0.11 -0.02 0.10 0.06 

Cafes, 

etc 

0.15 0.15 -0.02 0.05 0.06 0.03 0.08 0.04 0.19 0.08 -0.17 0.09 0.01 0.11 0.14 0.12 -0.04 0.12 0.14 

Shops -0.06 -0.09 0.16 -0.02 0.00 -0.11 -0.12 0.09 0.05 0.01 -0.04 0.03 0.01 0.03 0.02 0.07 -0.07 0.02 -0.04 

Services -0.11 -0.13 0.17 -0.08 0.06 -0.10 -0.11 -0.02 -0.01 0.02 0.02 -0.03 0.00 0.02 -0.01 0.02 -0.06 -0.02 -0.06 

Public 

transpor

t 

0.04 0.03 0.07 0.08 0.12 0.03 0.05 -0.03 0.17 0.08 -0.10 0.07 -0.01 0.10 0.14 0.11 0.03 0.12 0.15 

Nat. 

environ.
29 

0.01 -0.01 0.15 0.06 0.05 0.03 0.04 -0.03 0.11 0.06 -0.07 0.02 -0.05 0.06 0.03 0.06 0.06 0.05 0.04 

Footpat -0.02 -0.02 0.12 0.00 0.09 -0.08 -0.04 0.01 0.10 0.05 -0.06 0.01 0.00 0.05 0.03 0.07 0.04 0.05 0.05 

                                                 
26 General appearance 
27 General environment 
28 Urban growth 
29 Natural environments 
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OPS30 0.00 0.00 0.12 0.00 0.09 -0.04 -0.01 0.03 0.14 0.08 -0.08 0.02 -0.01 0.07 0.04 0.07 0.05 0.07 0.06 

Com. 

places 

-0.03 -0.05 0.18 -0.11 0.03 -0.07 -0.05 0.06 0.08 0.01 0.03 0.00 -0.08 0.00 0.02 0.04 0.04 0.02 -0.04 

Table D.4 Correlation coefficients between the objective and perceived built environment measures in 400 m neighbourhoods from participants´ 

homes 
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appear.
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-0.08 -0.08 0.10 -0.13 -0.11 -0.06 -0.08 0.09 -0.08 -0.11 0.06 -0.06 0.00 -0.06 -0.05 -0.08 -0.03 -0.08 -0.09 

Gen. 

environ.
32 

-0.16 -0.17 0.14 -0.19 -0.19 -0.16 -0.12 0.02 -0.17 -0.20 0.15 -0.14 -0.08 -0.21 -0.20 -0.20 0.03 -0.19 -0.16 

Density 0.17 0.18 -0.02 0.11 0.09 0.06 0.09 0.05 0.09 0.12 -0.15 0.03 0.09 0.07 0.02 0.02 -0.08 0.02 0.15 

Mix 0.05 0.01 0.14 -0.01 0.03 -0.01 -0.01 0.03 0.06 0.00 -0.09 0.00 -0.07 0.04 -0.05 -0.02 -0.04 -0.03 -0.04 

Access -0.02 -0.03 -0.01 0.04 -0.05 0.04 -0.02 0.07 -0.03 0.11 -0.08 -0.04 -0.06 -0.04 -0.01 0.00 -0.05 -0.03 0.01 

Feelings 

towards 

UG33 

0.00 -0.01 0.04 0.02 -0.01 0.03 -0.01 0.00 -0.09 -0.09 -0.02 0.07 0.05 0.06 0.07 0.07 -0.06 0.06 0.02 

Cafes 0.16 0.17 -0.04 0.06 0.12 0.06 0.11 0.11 0.16 0.02 -0.13 0.12 0.05 0.16 0.15 0.13 -0.06 0.13 0.19 

                                                 
30 Open public spaces 
31 General appearance 
32 General environment 
33 Urban growth 



Appendix D. Mediation analyses 

 

276 

 

 Objective built environment measures 

Perceive

d 

measure

s 
P

o
p

u
la

ti
o

n
 

d
en

si
ty

 

D
w

e
ll

in
g

 

d
en

si
ty

 

L
o

t 
co

v
er

a
g

e 

E
n

tr
o

p
y

 

in
d

ex
 

3
 +

 w
a

y
 

in
te

rs
ec

ti
o

n
s 

C
y

cl
e 

p
a

th
 

/r
o

a
d

 

C
y

cl
e 

p
a

th
/ 

N
H

 

C
u

b
ic

 

(F
o

o
tp

a
th

/ 

ro
a

d
) 

C
u

b
ic

 

(F
o

o
tp

a
th

 /
 

N
H

) 

C
lo

se
st

 

p
u

b
li

c 
 

tr
a

n
sp

o
rt

 
B

lo
ck

 s
iz

e
 

C
a

fe
s,

 b
a

rs
, 

re
st

a
u

ra
n

ts
 

C
o

m
m

u
n

it
y

 

p
la

ce
s 

P
u

b
li

c 

tr
a

n
sp

o
rt

 

S
er

v
ic

es
 

S
h

o
p

s 

N
a

tu
ra

l 

en
v

ir
o

n
m

en
t 

A
ll

 t
y

p
es

 o
f 

th
ir

d
 p

la
ce

s 

P
er

ce
n

t.
 o

f 

th
ir

d
 p

la
ce

s 

etc 

Shops 0.01 -0.04 0.16 -0.03 -0.02 -0.14 -0.14 0.10 0.03 -0.04 -0.04 0.02 -0.04 0.05 0.05 0.05 -0.11 0.01 -0.03 

Services -0.06 -0.10 0.18 -0.09 -0.04 -0.18 -0.20 0.04 -0.01 -0.10 0.02 -0.08 -0.08 -0.05 -0.05 -0.03 -0.13 -0.09 -0.11 

Public 

transpor

t 

0.08 0.06 0.04 0.07 0.16 -0.02 0.01 0.03 0.16 -0.02 -0.10 0.06 0.03 0.08 0.09 0.10 0.01 0.09 0.14 

Nat. 

environ.
34 

0.06 0.02 0.13 0.05 0.09 -0.01 -0.01 0.02 0.08 -0.08 -0.05 0.00 -0.04 0.04 0.02 0.03 0.03 0.02 0.04 

Footpat

h 

-0.02 -0.03 0.11 -0.01 0.04 -0.11 -0.08 0.10 0.07 -0.08 -0.03 -0.01 -0.07 0.03 0.00 0.02 0.01 0.01 -0.02 

OPS35 0.02 0.00 0.10 -0.01 0.06 -0.04 -0.02 0.09 0.11 -0.02 -0.07 0.01 -0.03 0.07 0.03 0.04 0.03 0.04 0.03 

Com. 

places 

0.00 -0.04 0.15 -0.08 -0.04 -0.07 -0.07 0.11 0.06 -0.04 0.04 -0.03 -0.08 -0.02 0.01 0.02 -0.02 -0.01 -0.05 

 

Table D.5 Correlation coefficients between the objective and perceived built environment measures in 600 m neighbourhoods from participants´ 

homes 
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appear.
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-0.09 -0.10 0.10 -0.14 0.05 -0.06 -0.10 0.09 -0.08 -0.06 0.03 -0.06 0.05 -0.08 -0.05 -0.10 -0.02 -0.08 -0.06 

                                                 
34 Natural environments 
35 Open public spaces 
36 General appearance 
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Gen. 

env.37 

-0.16 -0.17 0.14 -0.19 0.12 -0.18 -0.16 0.03 -0.18 -0.09 0.15 -0.19 -0.12 -0.19 -0.18 -0.20 0.03 -0.14 -0.17 

Density 0.18 0.18 -0.01 0.13 -0.13 0.08 0.11 0.06 0.10 0.04 -0.13 0.04 0.07 0.11 0.03 0.03 -0.06 0.04 0.14 

Mix 0.04 -0.01 0.16 0.01 -0.16 -0.03 -0.04 0.06 0.06 0.00 -0.07 -0.01 -0.11 0.03 -0.04 -0.04 -0.02 -0.03 0.02 

Access 0.03 0.01 0.03 0.05 -0.07 0.10 0.04 0.07 -0.03 0.10 -0.05 -0.03 -0.05 -0.01 0.01 -0.01 -0.04 -0.02 0.05 

Feelings 

towards 

UG38 

0.01 0.00 0.09 0.02 -0.04 0.04 -0.01 -0.01 -0.08 -0.02 -0.03 0.06 0.01 0.06 0.07 0.08 -0.07 0.06 0.04 

Cafes 

etc 

0.18 0.19 -0.03 0.04 0.00 0.04 0.11 0.12 0.17 -0.04 -0.11 0.11 0.09 0.13 0.11 0.09 -0.09 0.10 0.20 

Shops -0.02 -0.07 0.16 -0.01 -0.01 -0.14 -0.14 0.09 0.03 0.01 -0.01 0.00 -0.04 0.04 0.02 0.03 -0.14 -0.01 0.06 

Services -0.09 -0.14 0.18 -0.04 0.01 -0.20 -0.19 0.05 -0.03 -0.03 0.04 -0.09 -0.06 -0.07 -0.07 -0.02 -0.14 -0.09 0.01 

Public 

transpor

t 

0.06 0.04 0.07 0.10 -0.12 -0.01 0.02 0.04 0.16 -0.03 -0.08 0.06 0.03 0.07 0.06 0.09 -0.01 0.07 0.19 

Nat. 

env.39 

0.03 -0.01 0.11 0.09 -0.15 -0.01 -0.01 0.06 0.08 -0.02 -0.06 -0.02 -0.04 0.04 -0.01 0.02 0.01 0.00 0.09 

Footpat

hs 

-0.04 -0.05 0.11 0.04 -0.10 -0.08 -0.06 0.09 0.06 0.00 -0.03 -0.01 -0.04 0.03 -0.02 0.00 -0.01 -0.01 0.06 

OPS40 -0.03 -0.05 0.08 0.01 -0.06 -0.03 -0.03 0.10 0.11 0.01 -0.06 0.00 0.00 0.05 0.00 0.02 0.01 0.01 0.10 

Com. 

places 

-0.03 -0.06 0.15 -0.07 0.02 -0.07 -0.08 0.10 0.05 0.03 0.05 -0.03 -0.07 -0.02 0.00 0.02 -0.02 -0.01 0.04 

Table D.6 Correlation coefficients between the objective and perceived built environment measures in 800 m neighbourhoods from participants´ 

homes 

                                                 
37 General environment 
38 Urban growth 
39 Natural environments 
40 Open public spaces 
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Gen. 

appear.
41 

-0.10 -0.12 0.07 -0.14 -0.12 -0.06 -0.10 0.08 -0.09 -0.01 0.03 -0.06 0.07 -0.10 -0.05 -0.12 -0.03 -0.09 -0.05 

Gen. 

env.42 

-0.16 -0.18 0.14 -0.20 -0.16 -0.16 -0.20 0.00 -0.21 0.07 0.15 -0.15 -0.12 -0.15 -0.15 -0.18 0.01 -0.17 -0.20 

Density 0.19 0.19 0.02 0.11 0.08 0.08 0.12 0.06 0.12 -0.02 -0.14 0.04 0.06 0.12 0.05 0.05 -0.07 0.05 0.13 

Mix 0.05 -0.01 0.19 0.04 -0.02 -0.02 -0.03 0.05 0.04 -0.02 -0.09 -0.01 -0.06 0.02 -0.03 -0.03 -0.02 -0.03 0.06 

Access 0.02 -0.01 0.04 0.02 -0.06 0.10 0.04 0.11 -0.01 -0.01 -0.05 -0.02 -0.02 0.01 0.00 0.00 -0.03 -0.01 0.04 

Feelings 

towards 

UG43 

0.04 0.02 0.07 0.01 0.03 0.03 -0.01 -0.01 -0.08 -0.10 -0.03 0.06 0.01 0.06 0.07 0.07 -0.07 0.06 0.04 

Cafes 

etc. 

0.18 0.19 -0.04 0.06 0.12 0.05 0.13 0.13 0.17 -0.11 -0.11 0.11 0.11 0.12 0.12 0.10 -0.09 0.10 0.21 

Shops 0.03 -0.03 0.16 -0.01 -0.05 -0.17 -0.17 0.09 0.03 -0.05 -0.01 -0.01 -0.02 0.00 0.01 0.02 -0.13 -0.02 0.07 

Services -0.06 -0.12 0.19 -0.04 -0.08 -0.20 -0.19 0.03 -0.04 -0.05 0.03 -0.09 0.03 -0.08 -0.06 -0.05 -0.13 -0.09 0.03 

Public 

transpor

t 

0.09 0.08 0.05 0.11 0.08 -0.01 0.03 0.05 0.16 -0.04 -0.09 0.05 0.09 0.08 0.07 0.09 -0.01 0.07 0.18 

Nat. 

env.44 

0.07 0.03 0.10 0.10 0.04 0.00 0.00 0.05 0.08 0.03 -0.12 -0.02 0.05 0.05 0.01 0.01 0.01 0.01 0.15 

Footpat

h 

0.00 -0.02 0.09 0.06 0.03 -0.06 -0.05 0.07 0.05 -0.03 -0.05 -0.01 0.04 0.04 0.00 0.00 -0.01 0.00 0.06 

OPS45 0.01 -0.01 0.05 0.03 0.02 -0.05 -0.04 0.10 0.11 -0.06 -0.08 -0.01 0.04 0.04 0.02 0.02 0.01 0.02 0.10 

Com. -0.02 -0.06 0.14 -0.05 -0.04 -0.08 -0.11 0.09 0.04 0.00 0.03 -0.03 0.00 -0.05 0.00 0.02 -0.02 -0.02 0.04 

                                                 
41 General appearance 
42 General environment 
43 Urban growth 
44 Natural environment 
45 Open public spaces 



Appendix D. Mediation analyses 

 

279 

 

 Objective built environment measures 

Perceive

d 

measure

s 
P

o
p

u
la

ti
o

n
 

d
en

si
ty

 

D
w

e
ll

in
g

 

d
en

si
ty

 

L
o

t 
co

v
er

a
g

e 

E
n

tr
o

p
y

 

in
d

ex
 

3
 +

 w
a

y
 

in
te

rs
ec

ti
o

n
s 

C
y

cl
e 

p
a

th
 

/r
o

a
d

 

C
y

cl
e 

p
a

th
/N

H
 

C
u

b
ic

 

(F
o

o
tp

a
th

/ 

ro
a

d
) 

C
u

b
ic

 

(F
o

o
tp

a
th

/ 

N
H

) 

C
lo

se
st

 

p
u

b
li

c 
 

tr
a

n
sp

o
rt

 

B
lo

ck
 s

iz
e
 

C
a

fe
s,

 b
a

rs
, 

re
st

a
u

ra
n

ts
 

S
q

u
a

re
 

(C
o

m
m

u
n

it
y

 

p
la

ce
s)

 

P
u

b
li

c 

tr
a

n
sp

o
rt

 

S
er

v
ic

es
 

S
h

o
p

s 

N
a

tu
ra

l 

en
v

ir
o

n
m

en
t 

A
ll

 t
y

p
es

 o
f 

th
ir

d
 p

la
ce

s 

P
er

ce
n

t.
 o

f 

th
ir

d
 p

la
ce

s 

places 

Table D.7 Correlation coefficients between the objective and perceived built environment measures in 1000 m neighbourhoods from 

participants´ homes 
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Gen. 

appear.
46 

-0.11 -0.13 0.07 -0.14 -0.14 -0.07 -0.12 0.08 -0.10 0.00 0.03 -0.07 0.06 -0.12 -0.08 -0.14 -0.11 -0.10 -0.04 

Gen. 

env. 47 

-0.18 -0.20 0.14 -0.20 -0.18 -0.15 -0.12 0.00 -0.20 0.09 0.15 -0.17 -0.13 -0.18 -0.18 -0.19 -0.20 -0.17 -0.15 

Density 0.19 0.19 0.01 0.12 0.12 0.08 0.11 0.08 0.12 0.00 -0.12 0.06 0.06 0.12 0.07 0.07 0.07 0.08 0.14 

Mix 0.05 -0.01 0.20 0.06 -0.06 -0.02 -0.05 0.04 0.02 0.02 -0.11 -0.02 -0.05 0.04 -0.05 -0.05 -0.07 -0.03 0.09 

Access 0.02 -0.01 0.02 0.04 -0.03 0.12 0.04 0.12 0.01 -0.02 -0.03 -0.01 0.00 0.00 0.00 0.02 -0.07 0.00 0.04 

Feelings 

towards 

UG48 

0.06 0.04 0.06 0.01 0.01 0.04 -0.01 -0.01 -0.08 -0.09 -0.04 0.06 0.01 0.05 0.05 0.04 -0.10 0.05 0.04 

Cafes 

etc. 

0.19 0.20 -0.05 0.07 0.14 0.03 0.13 0.13 0.17 -0.12 -0.11 0.11 0.13 0.14 0.12 0.10 0.07 0.12 0.18 

Shops 0.04 -0.02 0.17 -0.02 -0.09 -0.17 -0.17 0.08 0.02 -0.04 -0.02 -0.04 -0.01 0.00 -0.02 -0.01 -0.16 -0.03 0.08 

Services -0.06 -0.12 0.18 -0.03 -0.12 -0.19 -0.24 0.02 -0.05 -0.04 0.03 -0.11 0.01 -0.09 -0.08 -0.08 -0.18 -0.10 0.02 

                                                 
46 General appearance 
47 General environment 
48 Urban growth 
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Public 

transpor

t 

0.11 0.09 0.04 0.12 0.06 0.01 0.01 0.04 0.16 -0.03 -0.08 0.05 0.09 0.08 0.08 0.08 -0.02 0.07 0.19 

Nat. 

env.49 

0.08 0.04 0.10 0.11 0.02 0.00 -0.05 0.05 0.08 0.03 -0.12 -0.02 0.06 0.03 0.01 0.00 0.00 0.00 0.18 

Footpat

h 

0.01 -0.01 0.07 0.08 0.01 -0.05 -0.05 0.05 0.04 -0.04 -0.04 -0.01 0.05 0.02 0.00 -0.01 -0.01 0.00 0.08 

OPS50 0.02 0.00 0.05 0.02 0.00 -0.04 -0.06 0.09 0.10 -0.08 -0.07 -0.01 0.05 0.02 0.02 0.01 -0.02 0.01 0.11 

Com. 

places 

-0.02 -0.05 0.14 -0.05 -0.07 -0.09 -0.13 0.07 0.02 0.00 0.01 -0.06 0.01 -0.06 -0.03 -0.01 -0.10 -0.04 0.06 

 

                                                 
49 Natural environments 
50 Open public spaces 



Appendix D. Mediation analyses 

 

281 

 

Tables D.3 – D.7 show that correlations between the objective and perceived built 

environment were very weak with majority of the correlation coefficients < 0.3. The Step 2 

requirements were, therefore, not met. 

D.3. Social interaction frequency: mediation analysis steps 3 and 4 in all 

neighbourhood sizes 

Finally, regression analyses between social interaction frequency and the objective and 

perceived built environment measures (including third places) were run in all neighbourhood 

sizes to test the Step 3 and Step 4. The regression analyses results are presented in Table D.8. 

The objective built environment measures dwelling density, cycle paths by neighbourhood 

and all types of third places were not included to the modelling due to multicollinearity. 
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D.8 Regression analysis between social interaction frequency and the objective and perceived 

built environment measures in all neighbourhood sizes 

Variables Social interaction frequency 

NH 200 NH 400 NH 600 NH 800 NH 1000 

Objective built environment measures  

Population density 0.00 -0.00 0.00 -0.01 -0.02 

 (0.00) (0.01) (0.01) (0.01) (0.01) 

Lot coverage -0.19 0.37 1.15* 1.01 1.47*52 

 (0.44) (0.51) (0.61) (0.66) (0.76) 

Entropy index -0.33 -0.24 -0.29 -0.33 -0.56 

 (0.39) (0.39) (0.43) (0.43) (0.45) 

3 and more way intersections -0.05*51 -0.32 0.02*51 0.0351 0.1551 

 (0.02) (0.24) (0.10) (0.17) (0.21) 

Cycle path by road 0.04 -0.04 0.23 0.26 0.88 

 (0.27) (0.36) (0.44) (0.56) (0.79) 

Footpath by road 0.0352 -0.0051 -0.0251 -0.0051 -0.0051 

 (0.03) (0.02) (0.02) (0.02) (0.02) 

Footpath by neighbourhood 0.0052 0.0051 0.0051 0.0051 0.0051 

 (0.00) (0.00) (0.00) (0.00) (0.00) 

Closest public transport stop -0.00 -0.00 -0.00 -0.00 -0.00 

 (0.00) (0.00) (0.00) (0.00) (0.00) 

Block size 0.01 0.00 0.01 0.02* 0.01 

 (0.02) (0.02) (0.02) (0.01) (0.01) 

Cafes, bars and restaurants 0.12 0.08 0.14 - - 

 (0.31) (0.46) (0.49)   

Community places -3.47* -6.08* -3.58 25.2952 19.0552 

 (1.30) (2.11) (2.68) (38.51) (39.81) 

Public transport stops -0.07 -0.26 -0.63 0.70 0.47 

 (0.41) (0.65) (0.92) (1.04) (1.34) 

Services -0.33 0.20 - - - 

 (0.42) (0.56)    

Shops 0.02 -0.12 -0.31 -0.46 -0.35 

 (0.27) (0.41) (0.52) (0.44) (0.53) 

Natural environments 0.14 0.18 0.28 0.49 7.32* 

 (0.19) (0.24) (0.34) (0.40) (3.88) 

Percentage of third places 0.01 0.01* 0.01* 0.00* 0.00 

 (0.00) (0.00) (0.00) (0.00) (0.00) 

Perceived built environment measures  

General appearance 0.19*** 0.18*** 0.17*** 0.16** 0.17*** 

 (0.06) (0.06) (0.06) (0.06) (0.06) 

General environment 0.12** 0.13** 0.16*** 0.14** 0.15*** 

 (0.06) (0.06) (0.06) (0.06) (0.06) 

Density 0.06 0.06 0.06 0.05 0.05 

 (0.04) (0.04) (0.04) (0.04) (0.04) 

Mix 0.03 0.03 0.03 0.03 0.03 

 (0.04) (0.04) (0.04) (0.04) (0.04) 

Access -0.03 -0.03 -0.01 -0.02 -0.01 

 (0.03) (0.03) (0.03) (0.03) (0.03) 

Feelings towards urban growth 0.05 0.07 0.05 0.05 0.04 

 (0.09) (0.09) (0.09) (0.09) (0.09) 

Cafes, bars and restaurants 0.09** 0.08** 0.07** 0.09** 0.09** 

 (0.04) (0.04) (0.04) (0.04) (0.04) 

Shops 0.02 0.02 0.02 0.02 0.03 

                                                 
51 Cubic transformation 
52 Square transformation 
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Variables Social interaction frequency 

NH 200 NH 400 NH 600 NH 800 NH 1000 

 (0.04) (0.04) (0.04) (0.04) (0.04) 

Services 0.02 0.00 0.00 -0.00 -0.00 

 (0.04) (0.04) (0.04) (0.04) (0.04) 

Public transport stops -0.03 -0.04 -0.06 -0.04 -0.04 

 (0.04) (0.04) (0.04) (0.04) (0.04) 

Natural environments 0.02 0.03 0.04 0.03 0.03 

 (0.05) (0.05) (0.05) (0.05) (0.05) 

Footpaths 0.21*** 0.21*** 0.22*** 0.23*** 0.21*** 

 (0.06) (0.06) (0.06) (0.06) (0.056) 

Open public spaces 0.03 0.02 0.02 0.01 -0.00 

 (0.06) (0.06) (0.06) (0.06) (0.06) 

Community places 0.06 0.06 0.05 0.07 0.07* 

 (0.04) (0.04) (0.04) (0.04) (0.04) 

Constant 0.31 0.47 -0.01 0.16 0.19 

 (0.38) (0.340) (0.40) (0.41) (0.42) 

Observations 411 411 411 411 411 

R-squared 0.329 0.339 0.337 0.328 0.333 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

The findings presented in Table D.8 show that the objective built environment measures were 

not significant (p <0.05) for predicting social interaction frequency in selected neighbourhood 

scales. Some perceived built environment measures, however, were significant for predicting 

social interaction frequency.  

These findings have shown that the perceived built environment was not mediated by the 

objective built environment when predicting social interaction frequency in the selected 

neighbourhood scales. The objective built environment measures were eliminated from 

modelling social interaction frequency. 

D.4. Social interaction satisfaction: mediation analysis step 1 in all neighbourhood 

sizes 

Similar to social interaction frequency, the first step in mediation analysis was to test the 

relationships between social interaction satisfaction and the objective built environment 

measures (including third places). Therefore, social interaction satisfaction was correlated 

with the objective built environment measures. The results are shown in Table D.9. In order 

to meet the linearity requirement, some of the objective built environment variables were 

transformed. The transformations are shown in the tables. The second until sixth column in 

Table D.9 present the correlation coefficients in different neighbourhood sizes. 
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Table D.9 Pearson’s correlation between social interaction satisfaction and the objective built 

environment measures 

Variables  Social interaction satisfaction 

NH 100 NH 200 NH 400 NH 600 NH 800 NH 1000 

Population density 0.01 0.04 0.02 0.01 0.03 0.00 

Dwelling density 0.03 0.05 0.03 0.02 0.02 0.01 

Lot coverage 0.01 0.04 0.06 0.07 0.15 0.07 

Entropy index -0.0353 -0.0153 -0.03 -0.0553 -0.03 0.01 

3 and more way intersections -0.01 -0.03 -0.02 -0.01 0.01 0.0255 

Cycle path by road 0.02 -0.06 -0.04 -0.03 -0.05 -0.02 

Cycle path by neighbourhood 0.04 -0.03 -0.01 0.00 -0.01 0.00 

Footpath by road 0.04 0.03 0.0455 0.0055 -0.0255 -0.0155 

Footpath by neighbourhood 0.02 0.0253 0.0455 0.0355 0.0255 0.0155 

Closest public transport stop 0.00 -0.03 0.02 0.01 -0.06 -0.07 

Block size -0.06 -0.01 -0.05 -0.02 0.00 -0.01 

Cafes, bars, restaurants -0.02 0.0153 0.00 -0.01 -0.01 0.00 

Community places 0.00 0.0253 -0.06 0.00 -0.0154 0.0054 

Public transport stops 0.01 0.00 0.02 0.02 0.04 0.02 

Services -0.03 0.0555 0.00 -0.02 -0.03 -0.02 

Shops 0.0355 0.01 -0.01 -0.04 -0.05 -0.04 

Natural environments -0.03 -0.02 0.01 0.02 -0.01 0.05 

All types of third places -0.04 0.0655 0.00 -0.01 -0.02 -0.01 

Percentage of third places -0.05 -0.0653 0.00 0.0253 -0.0153 0.03 

Table D.9 shows that the correlation coefficients between social interaction satisfaction and 

the objective built environment measures were very weak (-0.07 > r > 0.15) in all 

neighbourhood sizes. This shows that the relationships between social interaction satisfaction 

and the objective built environment measures were weak.  

Then multiple linear regression analysis between social interaction satisfaction and the 

objective built environment measures (including third places) were carried out as the second 

part of step 1. The results of the analyses for all neighbourhood sizes are shown in Table 

D.10. The objective built environment variables dwelling density, cycle path by 

neighbourhood and all types of third places were removed from the analyses due to 

multicollinearity in all neighbourhood scales. 

Table D.10 Regression analyses between social interaction satisfaction and the objective built 

environment measures in all neighbourhood scales 

                                                 
53 Square transformation 
54 Logarithmic transformation 
55 Cubic transformation 
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 Social interaction satisfaction 

Variables NH 100 NH 200 NH 400 NH 600 NH800 NH 1000 

Population density 0.00 0.01 0.00 0.00 0.01 -0.02 

 (0.00) (0.00) (-0.01) (-0.01) (-0.01) (-0.01) 

Lot coverage -0.10 0.13 0.37 1.13 3.29* 2.49* 

 (-0.48) (-0.55) (-0.64) (-0.79) (-1.04) (-0.96) 

Entropy index -0.5056  -0.4456 -0.15 -1.0556 -0.42 0.09 

 (-1.24) (-0.91) (-0.50) (-0.83) (-0.62) (-0.56) 

3 and more way intersections 0.00 -0.42* -0.39 0.03 -0.08 0.0458 

 (-0.17) (-0.24) (-0.32) (-0.11) (-0.54) (-0.26) 

Cycle path by road 0.20 -0.38 -0.52 -0.58 -0.01 0.02 

 (-0.26) (-0.34) (-0.46) (-0.56) (-0.85) (-0.76) 

Footpath by road 0.05 -0.12 -0.0158 -0.0258 -0.06*58 0.0158 

 (-0.11) (-0.15) (-0.02) (-0.02) (-0.03) (-0.03) 

Footpath by neighbourhood 0.00 0.0056 0.0058 0.0058 0.0058 0.00*58 

 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Closest public transport stop 0.00 0.00 0.00 0.00 0.00 -0.00* 

 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Block size -0.07 -0.01 -0.02 0.01 0.02 0.00 

 (-0.06) (-0.03) (-0.02) (-0.02) (-0.04) (-0.02) 

Cafes, bars, restaurants -0.01 -0.3056 -0.09 0.79 1.26* - 

 (-0.25) (-0.50) (-0.60) (-0.61) (-0.73) - 

Community places 0.30 11.0456 -0.30 -0.39 -0.0657 0.0357 

 (-0.83) (-8.71) (-2.70) (-3.40) (-0.10) (-0.09) 

Public transport stops 0.39 0.64 0.64 0.82 0.69 0.42 

 (-0.51) (-0.55) (-0.85) (-1.16) (-1.60) (-1.63) 

Services -0.26 0.2956 0.38 - - - 

 (0.34) (0.26) (0.72) - - - 

Shops 0.0358 0.07 -0.33 -1.24* -2.04* -0.94 

 (-0.03) (-0.35) (-0.54) (-0.64) (-0.83) (-0.66) 

Natural environments -0.08 0.01 0.13 0.30 0.31 0.54 

 (-0.46) (-0.24) (-0.32) (-0.44) (-0.74) (-0.81) 

Percentage of third places -0.01 0.0056 0.00 0.0056 0.0056 0.00 

 (-0.01) (0.00) (0.00) (0.00) (0.00) (0.00) 

Constant 3.89*** 4.08*** 4.01*** 3.72*** 3.68*** 3.59*** 

 (-0.22) (-0.30) (-0.25) (-0.23) (-0.66) (-0.30) 

Observations 454 454 454 454 345 454 

R-squared 0.016 0.026 0.018 0.026 0.070 0.034 

Standard errors in parentheses  

*** p<0.01, ** p<0.05, * p<0.1 

Table D.10 shows that the objective built environment measures in different neighbourhood 

scales (200 – 100 m from participants´ homes) were not significant (p<0.05) for predicting 

social interaction satisfaction. The step 1 requirements, therefore, were not met. 

   

D.5. Social interaction satisfaction: mediation analysis step 2 in all neighbourhood 

sizes   

                                                 

56 Square transformation 
57 Logarithmic transformation 
58 Cubic transformation 
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Step 2 was then tested in all neighbourhood sizes. Step 2 aimed to establish the relationships 

between the objective and perceived built environment measures. The objective built 

environment measures (including third places) were correlated with the perceived built 

environment measures (including third places). The correlation coefficients for all 

neighbourhood sizes (200, 400, 600, 800 and 1000 m from participants´ homes) are presented 

in Tables D.11 – D.16. 
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Table D.11 Correlation coefficients between the objective and perceived built environment measures in 100 m neighbourhoods from 
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Gen. 

appear.
59 

-0.08 -0.07 0.09 -0.03 0.00 0.02 0.05 -0.02 -0.01 0.09 -0.02 -0.06 0.05 0.06 -0.03 -0.03 -0.10 -0.06 -0.05 

Gen. 

env.60 

-0.18 -0.17 0.08 -0.17 -0.17 -0.13 -0.18 -0.07 -0.14 -0.04 0.12 -0.18 0.03 -0.06 -0.18 -0.06 -0.06 -0.19 -0.17 

Density 0.16 0.17 -0.06 0.07 -0.01 0.00 0.01 0.08 0.04 -0.02 -0.05 0.07 0.03 0.00 0.03 0.05 -0.04 0.05 0.05 

Mix -0.01 -0.02 0.10 -0.04 0.01 0.00 0.02 0.08 0.09 -0.01 0.02 0.04 0.02 0.02 -0.01 0.03 -0.04 0.01 -0.02 

Access -0.02 -0.04 0.03 -0.06 -0.10 0.02 -0.01 0.07 -0.03 -0.01 -0.04 -0.05 -0.01 0.01 0.03 0.02 -0.08 -0.02 -0.03 

Feelings 

towards 

UG61 

-0.03 -0.02 -0.01 0.02 -0.01 0.08 0.07 -0.02 -0.06 0.06 -0.02 0.06 0.10 0.10 0.01 0.01 -0.05 0.05 0.10 

Cafes 

etc. 

0.12 0.13 -0.03 0.10 0.16 0.06 0.10 -0.01 0.19 0.14 -0.21 0.08 -0.03 0.16 0.10 0.02 -0.12 0.08 0.09 

Shops -0.12 -0.13 0.12 -0.03 -0.02 -0.03 -0.08 0.07 0.01 0.06 -0.01 0.03 0.03 0.05 0.02 0.00 -0.15 0.00 -0.07 

Services -0.16 -0.17 0.17 -0.07 0.05 0.00 0.00 -0.08 -0.02 0.08 0.02 -0.02 0.07 0.03 0.01 0.02 -0.08 0.00 0.01 

Public 

transpor

t 

0.01 -0.01 0.11 0.11 0.13 0.10 0.09 -0.04 0.12 0.13 -0.12 0.06 0.06 0.12 0.13 0.03 -0.03 0.10 0.15 

Nat. 

env.62 

-0.03 -0.05 0.14 0.01 0.11 0.11 0.11 0.00 0.14 0.09 -0.06 0.03 0.00 0.10 0.07 0.04 0.02 0.06 0.06 

Footpat

h 

-0.06 -0.06 0.12 0.00 0.12 0.02 0.05 -0.01 0.14 0.05 -0.06 -0.01 0.01 0.06 0.02 0.01 0.01 0.02 0.03 

                                                 
59 General appearance 
60 General environment 
61 Urban growth 
62 Natural environment 



Appendix D. Mediation analyses 

 

288 

 

 Objective built environment measures 

Perceive

d 

measure

s 
P

o
p

u
la

ti
o

n
 

d
en

si
ty

 

D
w

e
ll

in
g

 

d
en

si
ty

 

L
o

t 
co

v
er

a
g

e 

S
q

u
a

re
 

(E
n

tr
o

p
y

 

in
d

ex
) 

3
 +

 w
a

y
 

in
te

rs
ec

ti
o

n
s 

C
y

cl
e 

p
a

th
 

/r
o

a
d

 

C
y

cl
e 

p
a

th
/N

H
 

F
o

o
tp

a
th

/r
o

a

d
 

F
o

o
tp

a
th

/N
H

 

C
lo

se
st

 

p
u

b
li

c 
 

tr
a

n
sp

o
rt

 
B

lo
ck

 s
iz

e
 

C
a

fe
s,

 b
a

rs
, 

re
st

a
u

ra
n

ts
 

C
o

m
m

u
n

it
y

 

p
la

ce
s 

P
u

b
li

c 

tr
a

n
sp

o
rt

 

S
er

v
ic

es
 

S
h

o
p

s 

N
a

tu
ra

l 

en
v

ir
o

n
m

en
t 

A
ll

 t
y

p
es

 o
f 

th
ir

d
 p

la
ce

s 

P
er

ce
n

t.
 o

f 

th
ir

d
 p

la
ce

s 

OPS63 -0.03 -0.04 0.13 0.03 0.09 0.03 0.03 0.04 0.13 0.06 -0.10 0.01 -0.01 0.06 0.04 0.02 -0.01 0.02 0.02 

Com. 

places 

-0.10 -0.10 0.16 -0.11 0.06 0.01 0.02 0.01 0.03 0.07 0.02 -0.02 -0.03 0.03 0.02 0.04 -0.04 0.00 -0.03 

Table D.12 Correlation coefficients between the objective and perceived built environment measures in 200 m neighbourhoods from 
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appear.
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-0.06 -0.06 0.09 -0.09 -0.12 -0.02 -0.02 0.07 -0.05 -0.01 0.03 -0.01 0.08 0.02 0.05 -0.03 -0.07 0.04 -0.06 

Gen. 

env.65 

-0.19 -0.19 0.11 -0.20 -0.21 -0.19 -0.16 0.02 -0.15 -0.13 0.10 -0.16 0.02 -0.10 -0.04 -0.19 0.02 -0.04 -0.21 

Density 0.15 0.15 -0.02 0.08 0.05 0.02 0.04 0.02 0.06 -0.05 -0.12 0.01 0.01 0.03 -0.02 0.01 -0.08 -0.02 0.05 

Mix 0.02 0.00 0.10 -0.05 0.02 0.00 0.00 0.05 0.07 0.02 -0.05 0.01 0.03 0.00 -0.01 0.02 -0.07 0.00 -0.03 

Access -0.03 -0.05 0.01 -0.02 -0.08 0.01 -0.03 0.07 -0.04 -0.09 -0.07 -0.06 -0.03 0.00 -0.06 0.00 -0.05 -0.04 -0.02 

Feelings 

towards 

UG66 

-0.02 -0.01 -0.01 0.04 0.00 0.06 0.04 -0.02 -0.09 -0.01 0.04 0.08 0.11 0.10 0.08 0.11 -0.02 0.09 0.06 

Cafes 

etc 

0.15 0.15 -0.02 0.05 0.15 0.03 0.08 0.05 0.19 0.08 -0.17 0.09 0.03 0.11 0.04 0.12 -0.04 0.03 0.12 

                                                 
63 Open public spaces 
64 General appearance 
65 General environment 
66 Feelings towards urban growth 
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Shops -0.06 -0.09 0.16 -0.03 -0.03 -0.11 -0.12 0.11 0.05 0.01 -0.04 0.03 0.03 0.03 0.03 0.07 -0.07 0.02 -0.02 

Services -0.11 -0.13 0.17 -0.09 0.00 -0.10 -0.11 -0.01 -0.01 0.02 0.02 -0.03 0.04 0.02 0.02 0.02 -0.06 0.01 -0.06 

Public 

transpor

t 

0.04 0.03 0.07 0.05 0.18 0.03 0.05 -0.03 0.17 0.08 -0.10 0.07 -0.03 0.10 0.06 0.11 0.03 0.04 0.11 

Nat. 

env.67 

0.01 -0.01 0.15 0.02 0.12 0.03 0.04 0.00 0.11 0.06 -0.07 0.02 -0.03 0.06 0.04 0.06 0.06 0.04 0.01 

Footpat

h 

-0.02 -0.02 0.12 -0.02 0.10 -0.08 -0.04 0.02 0.10 0.05 -0.06 0.01 0.00 0.05 0.02 0.07 0.04 0.02 0.04 

OPS68 0.00 0.00 0.12 -0.02 0.10 -0.04 -0.01 0.04 0.14 0.08 -0.08 0.02 -0.01 0.07 0.02 0.07 0.05 0.02 0.03 

Com. 

places 

-0.03 -0.05 0.18 -0.14 0.00 -0.07 -0.05 0.07 0.08 0.01 0.03 0.00 -0.09 0.00 0.04 0.04 0.04 0.04 -0.06 

Table D.13 Correlation coefficients between the objective and perceived built environment measures in 400 m neighbourhoods from 

participants´ homes 
 Objective built environment measures 
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appear.
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-0.08 -0.08 0.10 -0.13 -0.11 -0.06 -0.08 0.09 -0.08 -0.11 0.06 -0.06 0.00 -0.06 -0.05 -0.08 -0.03 -0.08 -0.09 

Gen. 

env.70 

-0.16 -0.17 0.14 -0.19 -0.11 -0.26 -0.22 0.02 -0.17 -0.20 0.15 -0.19 -0.08 -0.21 -0.22 -0.22 0.03 -0.18 -0.16 

                                                 
67 Natural environments 
68 Open public spaces 
69 General appearance 
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Density 0.17 0.18 -0.02 0.11 0.09 0.06 0.09 0.05 0.09 0.12 -0.15 0.03 0.09 0.07 0.02 0.02 -0.08 0.02 0.15 

Mix 0.05 0.01 0.14 -0.01 0.03 -0.01 -0.01 0.03 0.06 0.00 -0.09 0.00 -0.07 0.04 -0.05 -0.02 -0.04 -0.03 -0.04 

Access -0.02 -0.03 -0.01 0.04 -0.05 0.04 -0.02 0.07 -0.03 0.11 -0.08 -0.04 -0.06 -0.04 -0.01 0.00 -0.05 -0.03 0.01 

Feelings 

towards 

UG71 

0.00 -0.01 0.04 0.02 -0.01 0.03 -0.01 0.00 -0.09 -0.09 -0.02 0.07 0.05 0.06 0.07 0.07 -0.06 0.06 0.02 

Cafes 

etc 

0.16 0.17 -0.04 0.06 0.12 0.06 0.11 0.11 0.16 0.02 -0.13 0.12 0.05 0.16 0.15 0.13 -0.06 0.13 0.19 

Shops 0.01 -0.04 0.16 -0.03 -0.02 -0.14 -0.14 0.10 0.03 -0.04 -0.04 0.02 -0.04 0.05 0.05 0.05 -0.11 0.01 -0.03 

Services -0.06 -0.10 0.18 -0.09 -0.04 -0.18 -0.20 0.04 -0.01 -0.10 0.02 -0.08 -0.08 -0.05 -0.05 -0.03 -0.13 -0.09 -0.11 

Public 

transpor

t 

0.08 0.06 0.04 0.07 0.16 -0.02 0.01 0.03 0.16 -0.02 -0.10 0.06 0.03 0.08 0.09 0.10 0.01 0.09 0.14 

Nat. 

env.72 

0.06 0.02 0.13 0.05 0.09 -0.01 -0.01 0.02 0.08 -0.08 -0.05 0.00 -0.04 0.04 0.02 0.03 0.03 0.02 0.04 

Footpat

h 

-0.02 -0.03 0.11 -0.01 0.04 -0.11 -0.08 0.10 0.07 -0.08 -0.03 -0.01 -0.07 0.03 0.00 0.02 0.01 0.01 -0.02 

OPS73 0.02 0.00 0.10 -0.01 0.06 -0.04 -0.02 0.09 0.11 -0.02 -0.07 0.01 -0.03 0.07 0.03 0.04 0.03 0.04 0.03 

Com. 

places 

0.00 -0.04 0.15 -0.08 -0.04 -0.07 -0.07 0.11 0.06 -0.04 0.04 -0.03 -0.08 -0.02 0.01 0.02 -0.02 -0.01 -0.05 

 

Table D.14 Correlation coefficients between the objective and perceived built environment measures in 600 m neighbourhoods from 

participants´ homes 
 Objective built environment measures 

                                                                                                                                                                                                                                          
70 General environment 
71 Feelings towards urban growth 
72 Natural environments 
73 Open public spaces 
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Gen. 

appear.
74 

-0.09 -0.10 0.10 -0.14 0.05 -0.06 -0.10 0.09 -0.08 -0.06 0.03 -0.06 0.05 -0.08 -0.05 -0.10 -0.02 -0.08 -0.05 

Gen. 

env.75 

-0.16 -0.17 0.14 -0.20 0.12 -0.18 -0.16 0.03 -0.18 -0.09 0.15 -0.23 -0.12 -0.20 -0.19 -0.22 0.03 -0.20 -0.16 

Density 0.18 0.18 -0.01 0.11 -0.13 0.08 0.11 0.06 0.10 0.04 -0.13 0.04 0.07 0.11 0.03 0.03 -0.06 0.04 0.16 

Mix 0.04 -0.01 0.16 -0.03 -0.16 -0.03 -0.04 0.06 0.06 0.00 -0.07 -0.01 -0.11 0.03 -0.04 -0.04 -0.02 -0.03 0.00 

Access 0.03 0.01 0.03 0.03 -0.07 0.10 0.04 0.07 -0.03 0.10 -0.05 -0.03 -0.05 -0.01 0.01 -0.01 -0.04 -0.02 0.06 

Feelings 

towards 

UG76 

0.01 0.00 0.09 0.01 -0.04 0.04 -0.01 -0.01 -0.08 -0.02 -0.03 0.06 0.01 0.06 0.07 0.08 -0.07 0.06 0.04 

Cafes 

etc 

0.18 0.19 -0.03 0.03 0.00 0.04 0.11 0.12 0.17 -0.04 -0.11 0.11 0.09 0.13 0.11 0.09 -0.09 0.10 0.24 

Shops -0.02 -0.07 0.16 -0.03 -0.01 -0.14 -0.14 0.09 0.03 0.01 -0.01 0.00 -0.04 0.04 0.02 0.03 -0.14 -0.01 0.03 

Services -0.09 -0.14 0.18 -0.07 0.01 -0.20 -0.22 0.05 -0.03 -0.03 0.04 -0.09 -0.06 -0.07 -0.07 -0.02 -0.14 -0.09 -0.03 

Public 

transpor

t 

0.06 0.04 0.07 0.08 -0.12 -0.01 0.02 0.04 0.16 -0.03 -0.08 0.06 0.03 0.07 0.06 0.09 -0.01 0.07 0.17 

Nat. 

env.77 

0.03 -0.01 0.11 0.02 -0.15 -0.01 -0.01 0.06 0.08 -0.02 -0.06 -0.02 -0.04 0.04 -0.01 0.02 0.01 0.00 0.05 

Footpat

h 

-0.04 -0.05 0.11 0.00 -0.10 -0.08 -0.06 0.09 0.06 0.00 -0.03 -0.01 -0.04 0.03 -0.02 0.00 -0.01 -0.01 0.04 

OPS78 -0.03 -0.05 0.08 -0.02 -0.06 -0.03 -0.03 0.10 0.11 0.01 -0.06 0.00 0.00 0.05 0.00 0.02 0.01 0.01 0.07 

Com. 

places 

-0.03 -0.06 0.15 -0.10 0.02 -0.07 -0.08 0.10 0.05 0.03 0.05 -0.03 -0.07 -0.02 0.00 0.02 -0.02 -0.01 0.02 

                                                 
74 General appearance 
75 General environment 
76 Urban growth 
77 Natural environments 
78 Open public spaces 
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Table D.15 Correlation coefficients between the objective and perceived built environment measures in 800 m neighbourhoods from 

participants´ homes 
 Objective built environment measures 
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Gen. 

appear.
79 

-0.10 -0.13 0.15 -0.16 -0.15 -0.05 -0.10 0.08 -0.10 -0.01 0.03 -0.07 0.02 -0.12 -0.06 -0.13 -0.08 -0.10 -0.06 

Gen. 

env.80 

-0.23 -0.18 0.17 -0.22 -0.15 -0.19 -0.19 0.03 -0.20 0.07 0.24 -0.23 -0.16 -0.25 -0.15 -0.19 -0.06 -0.19 -0.15 

Density 0.21 0.20 0.00 0.10 0.16 0.09 0.14 0.03 0.11 -0.03 -0.17 0.04 0.09 0.12 0.04 0.04 -0.01 0.05 0.22 

Mix 0.03 -0.02 0.19 0.02 0.00 -0.06 -0.04 0.06 0.04 -0.06 0.00 -0.01 -0.10 0.02 -0.03 -0.03 -0.05 -0.03 0.10 

Access 0.01 -0.03 0.05 0.00 -0.05 0.11 0.04 0.11 -0.02 0.02 -0.05 -0.04 -0.05 -0.01 -0.01 -0.01 0.01 -0.02 0.06 

Feelings 

towards 

UG81 

0.04 0.01 0.10 -0.01 -0.06 0.01 -0.03 -0.01 -0.10 -0.06 0.00 0.07 0.02 0.07 0.07 0.07 -0.02 0.07 0.03 

Cafes 

etc 

0.16 0.17 -0.04 0.02 0.13 0.10 0.16 0.10 0.17 -0.05 -0.14 0.09 0.10 0.09 0.09 0.08 0.05 0.10 0.20 

Shops -0.02 -0.07 0.16 -0.06 -0.09 -0.16 -0.18 0.07 0.01 -0.02 0.03 -0.02 -0.06 -0.02 0.00 0.01 -0.05 -0.01 0.02 

Services -0.13 -0.18 0.20 -0.11 -0.14 -0.22 -0.27 0.01 -0.06 -0.05 0.06 -0.11 -0.01 -0.12 -0.09 -0.07 -0.11 -0.11 -0.08 

Public 

transpor

t 

0.03 0.02 0.05 0.01 0.09 -0.08 -0.03 0.06 0.16 -0.07 -0.13 0.03 0.04 0.04 0.05 0.07 -0.02 0.05 0.09 

Nat. 

env.82 

0.03 -0.01 0.11 0.04 0.06 -0.10 -0.05 0.02 0.08 -0.02 -0.08 -0.04 0.01 0.01 -0.02 0.00 -0.01 -0.02 0.06 

Footpat

h 

-0.06 -0.07 0.07 0.01 0.01 -0.11 -0.07 0.04 0.05 -0.07 0.06 -0.03 -0.03 0.01 -0.02 -0.01 0.00 -0.02 -0.03 

                                                 
79 General appearance 
80 General environment 
81 Feelings towards urban growth 
82 Natural environments 
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OPS83 -0.05 -0.05 0.03 -0.03 0.02 -0.09 -0.07 0.09 0.11 -0.10 -0.02 -0.02 0.05 0.01 0.01 0.02 0.02 0.01 0.04 

Com. 

places 

-0.06 -0.08 0.14 -0.11 -0.07 -0.13 -0.14 0.08 0.06 -0.04 0.05 -0.03 0.02 -0.06 0.00 0.03 -0.04 -0.02 -0.01 

Table D.16 Correlation coefficients between the objective and perceived built environment measures in 1000 m neighbourhoods from 

participants´ homes 
 Objective built environment measures 
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Gen. 

appear.
84 

-0.11 -0.13 0.07 -0.14 -0.14 -0.07 -0.11 0.08 -0.10 0.00 0.03 -0.07 -0.02 -0.12 -0.08 -0.14 -0.11 -0.10 -0.04 

Gen. 

env.85 

-0.18 -0.20 0.14 -0.20 -0.18 -0.25 -0.25 0.00 -0.20 0.09 0.15 -0.17 0.02 -0.18 -0.18 -0.21 -0.23 -0.20 -0.22 

Density 0.19 0.19 0.01 0.12 0.12 0.08 0.12 0.08 0.12 0.00 -0.12 0.06 0.07 0.12 0.07 0.07 0.07 0.08 0.14 

Mix 0.05 -0.01 0.20 0.06 -0.06 -0.02 -0.03 0.04 0.02 0.02 -0.11 -0.02 -0.04 0.04 -0.05 -0.05 -0.07 -0.03 0.09 

Access 0.02 -0.01 0.02 0.04 -0.03 0.12 0.06 0.12 0.01 -0.02 -0.03 -0.01 0.00 0.00 0.00 0.02 -0.07 0.00 0.04 

Feelings 

towards 

UG86 

0.06 0.04 0.06 0.01 0.01 0.04 -0.01 -0.01 -0.08 -0.09 -0.04 0.06 0.02 0.05 0.05 0.04 -0.10 0.05 0.04 

Cafes 

etc 

0.19 0.20 -0.05 0.07 0.14 0.03 0.13 0.13 0.17 -0.12 -0.11 0.11 -0.03 0.14 0.12 0.10 0.07 0.12 0.18 

                                                 
83 Open public spaces 
84 General appearance 
85 General environment 
86 Feelings towards urban growth 
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Shops 0.04 -0.02 0.17 -0.02 -0.09 -0.17 -0.17 0.08 0.02 -0.04 -0.02 -0.04 -0.07 0.00 -0.02 -0.01 -0.16 -0.03 0.08 

Services -0.06 -0.12 0.18 -0.03 -0.12 -0.19 -0.22 0.02 -0.05 -0.04 0.03 -0.11 -0.04 -0.09 -0.08 -0.08 -0.18 -0.10 0.02 

Public 

transpor

t 

0.11 0.09 0.04 0.12 0.06 0.01 0.04 0.04 0.16 -0.03 -0.08 0.05 -0.10 0.08 0.08 0.08 -0.02 0.07 0.19 

Nat. 

env.87 

0.08 0.04 0.10 0.11 0.02 0.00 0.02 0.05 0.08 0.03 -0.12 -0.02 -0.08 0.03 0.01 0.00 0.00 0.00 0.18 

Footpat

h 

0.01 -0.01 0.07 0.08 0.01 -0.05 -0.04 0.05 0.04 -0.04 -0.04 -0.01 -0.07 0.02 0.00 -0.01 -0.01 0.00 0.08 

OPS88 0.02 0.00 0.05 0.02 0.00 -0.04 -0.03 0.09 0.10 -0.08 -0.07 -0.01 -0.09 0.02 0.02 0.01 -0.02 0.01 0.11 

Com. 

places 

-0.11 -0.13 0.07 -0.14 -0.14 -0.07 -0.11 0.08 -0.10 0.00 0.03 -0.07 -0.02 -0.12 -0.08 -0.14 -0.11 -0.10 -0.04 

 

 

                                                 
87 Natural environments 
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Tables D.11 – D.16 show that correlations between the objective and perceived built 

environment were very weak with the majority of the correlation coefficients < 0.3. The Step 

2 requirements were not met. 

D.6. Social interaction satisfaction: mediation analysis steps 3 and 4 in all 

neighbourhood sizes 

Finally, regression analyses between social interaction satisfaction and the objective and 

perceived built environment measures (including third places) were run in all neighbourhood 

sizes to test the Step 3 and Step 4. The regression analyses results are presented in Table 

D.17. The objective built environment measures dwelling density, cycle paths by 

neighbourhood and all types of third places were not included to the modelling due to 

multicollinearity. 
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D.17 Regression analysis between social interaction satisfaction and the objective and 

perceived built environment measures in all neighbourhood scales 

Variables Social interaction satisfaction 

NH 100 NH 200 NH 400 NH 600 NH 800 NH 1000 

Objective built environment  

Population density 0.001 0.01* 0.01 0.00 0.02 0.03 

 (0.00) (0.00) (-0.01) (-0.01) (-0.01) (-0.01) 

Lot coverage -0.51 -0.30 -0.18 0.28 1.68* 0.96 

 (-0.47) (-0.54) (-0.62) (-0.75) (-0.99) (-0.91) 

Entropy index -0.2989 0.8789 -0.22 -0.7389 -0.25 -0.24 

 (-1.16) (-0.87) (-0.48) (-0.79) (-0.58) (-0.55) 

3 and more way intersections -0.06 -0.37 -0.36 -0.34 -0.21 0.1191 

 (-0.16) (-0.24) (-0.30) (-0.21) (-0.52) (-0.24) 

Cycle path by road 0.04 -0.31 -0.28 -0.03 0.38 0.68 

 (-0.25) (-0.33) (-0.44) (-0.54) (-0.82) (-0.74) 

Footpath by road 0.03 -0.02 -0.1391 -0.1670 -0.2991 -0.0591 

 (-0.11) (-0.15) (-0.02) (-0.02) (-0.03) (-0.03) 

Footpath by neighbourhood 0.00 0.00*89 0.00*91 0.00* 0.00*91 0.00*91 

 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Closest public transport stop 0.00 0.00 0.00 0.00 0.00 -0.00* 

 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 

Block size -0.06 0.01 -0.01 0.01 -0.01 0.01 

 (-0.06) (-0.03) (-0.02) (-0.02) (0.02) (-0.02) 

Cafes, bars and restaurants -0.10 -0.6089 -0.75 0.15 - . 

 (0.23) (0.47) (0.56) (0.59) - . 

Community places -0.09 3.1789 -0.71 1.59 0.0290 0.0390 

 (0.76) (8.62) (2.57) (3.28) (0.09) (0.09) 

Public transport stops 0.25 0.38 0.22 0.63 2.04 0.42 

 (0.47) (0.51) (0.80) (1.11) (1.36) (1.56) 

Services -0.05 0.3391 1.16* - - - 

 (0.31) (0.24) (0.68) - - - 

Shops 0.0291 0.07 -0.43 -0.79 -1.226* -0.96 

 (-0.02) (-0.32) (-0.50) (-0.63) (-0.45) (-0.64) 

Natural environments 0.45 0.11 0.30 0.32 0.23 0.39 

 (-0.43) (-0.22) (-0.30) (-0.41) (-0.67) (-0.45) 

Percentage of third places 0.00 0.0089 0.00 0.0089 0.0089 0.00 

 (-0.01) (0.00) (0.00) (0.00) (0.00) (0.00) 

Perceived built environment  

General appearance 0.29*** 0.28*** 0.30*** 0.28*** 0.26*** 0.28*** 

 (-0.08) (-0.08) (-0.08) (-0.08) (-0.08) (-0.08) 

General environment 0.11 0.09 0.13* 0.15** 0.12 0.16** 

 (-0.07) (-0.07) (-0.07) (-0.07) (-0.08) (-0.07) 

Density 0.03 0.03 0.04 0.04 -0.05 0.03 

 (-0.05) (-0.05) (-0.05) (-0.05) (-0.05) (-0.05) 

Mix 0.13*** 0.14*** 0.13** 0.12** 0.10* 0.12** 

                                                 

 

89 Square transformation 
90 Logarithmic transformation 
 
91 Cubic transformation 
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Variables Social interaction satisfaction 

NH 100 NH 200 NH 400 NH 600 NH 800 NH 1000 

 (-0.05) (-0.05) (-0.05) (-0.05) (-0.06) (-0.05) 

Access -0.01 -0.01 0.00 0.01 0.02 0.01 

 (-0.04) (-0.04) (-0.04) (-0.04) (-0.05) (-0.04) 

Feelings towards urban growth 0.10 0.12 0.16 0.15 0.10 0.11 

 (-0.11) (-0.11) (-0.11) (-0.11) (-0.12) (-0.11) 

Cafes, bars and restaurants 0.07 0.07* 0.07 0.07 0.11** 0.07 

 (-0.05) (-0.04) (-0.04) (-0.04) (-0.05) (-0.04) 

Shops 0.07 0.06 0.07 0.07 0.07 0.07 

 (-0.05) (-0.05) (-0.05) (-0.05) (-0.06) (-0.05) 

Services -0.07 -0.08 -0.08 -0.06 -0.05 -0.07 

 (-0.05) (-0.05) (-0.05) (-0.05) (-0.06) (-0.05) 

Public transport stops -0.08 -0.09* -0.11** -0.12** -0.11** -0.10** 

 (-0.05) (-0.05) (-0.05) (-0.05) (-0.05) (-0.05) 

Natural environments 0.01 0.02 0.01 0.02 0.00 0.02 

 (-0.06) (-0.06) (-0.06) (-0.06) (-0.07) (-0.06) 

Footpaths 0.22*** 0.22*** 0.24*** 0.22*** 0.23*** 0.21*** 

 (-0.07) (-0.07) (-0.07) (-0.07) (-0.08) (-0.07) 

Open public spaces -0.12 -0.11 -0.124* -0.123* -0.10 -0.12 

 (-0.08) (-0.07) (-0.07) (-0.07) (-0.09) (-0.07) 

Community places 0.14*** 0.12** 0.13** 0.13** 0.16*** 0.14*** 

 (-0.05) (-0.05) (-0.05) (-0.05) (-0.05) (-0.05) 

Constant 0.57 0.953* 0.54 0.28 1.03 0.35 

 (-0.49) (-0.52) (-0.49) (-0.47) (-0.79) (-0.51) 

Observations 411 411 411 411 315 411 

R-squared 0.232 0.235 0.244 0.245 0.298 0.247 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

The findings presented in Table D.17 show that the objective built environment measures 

were not significant (p <0.05) for predicting social interaction satisfaction in the selected 

neighbourhood scales. Some perceived built environment measures, however, were 

significant for predicting social interaction satisfaction.  

These findings have shown that the perceived built environment was not mediated by the 

objective built environment when predicting social interaction satisfaction in the selected 

neighbourhood scales. The objective built environment measures were eliminated from 

modelling social interaction satisfaction. 
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Appendix E. Social interaction frequency and social interaction 

satisfaction models with all variables 

Table E.1 presents the social interaction frequency model with all (significant and 

insignificant) variables. The final model consisted only significant variables from this model. 

E.1 Social interactions frequency model with all variables and significant variables only 

Variables Social interaction frequency 

model with all variables 

Final model: social interaction 

frequency model with significant 

variables 

Male 0.03 

(0.07) 

 

Age group: 55-64  -0.11 

(0.09) 

 

Home type: semi-detached 

house, townhouse etc. 

0.09 

(0.11) 

 

Home type: flat, unit or 

apartment 

0.04 

(0.10) 

 

Home type: other dwelling 0.03 

(0.35) 

 

Home arrangement: own -0.03 

(0.12) 

 

Home arrangement: other -0.25 

(0.30) 

 

Years lived in suburb: 0-1 

years 

0.03 

(0.49) 

 

Years lived in suburb: 2-5 

years 

0.13 

(0.49) 

 

Years lived in suburb: 6-10 

years 

0.02 

(0.48) 

 

Years lived in suburb: 11-25 

years 

0.17 

(0.48) 

 

Days spent in suburb: 0-2 -0.05 

(0.14) 

 

Days spent in suburb: 3-4 -0.02 

(0.13) 

 

Health: 2 (dissatisfied) 0.34 

(0.32) 

 

Health: 3 0.16 

(0.30) 

 

Health:4  0.10 

(0.30) 

 

Health: 5 (very satisfied) 0.09 

(0.31) 

 

Mobility: 2 (dissatisfied) -0.28 

(0.34) 

 

Mobility: 3 -0.29 

(0.34) 

 

Mobility: 4 -0.30 

(0.33) 

 

Mobility: 5 (very satisfied) -0.18 

(0.33) 
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Variables Social interaction frequency 

model with all variables 

Final model: social interaction 

frequency model with significant 

variables 

Household type: Couple with 

children 

-0.16 

(0.10) 

 

Household type: One parent 

family 

-0.06 

(0.08) 

 

Household type: Single person 

household 

0.19 

(0.32) 

 

Household type: Group 

household 

0.18 

(0.22) 

 

Employment: Working part-

time 

0.10 

(0.12) 

 

Employment: Looking for paid 

work 

0.22 

(0.26) 

 

Employment: Studying full 

time 

-0.09 

(0.48) 

 

Employment: Caring or home 

duties 

-0.19 

(0.25) 

 

Employment: Retired -0.01 

(0.12) 

 

Employment: Other 0.29 

(0.22) 

 

Education: Completed year 12 0.03 

(0.13) 

 

Education: Certificate, diploma 

or trade qualification 

-0.12 

(0.10) 

 

Education: Bachelor’s degree 

or higher 

0.05 

(0.10) 

 

Speaks English at home -0.01 

(0.11) 

 

Belonging to suburb 0.15*** 

(0.05) 

0.15*** 

(0.04) 

Safety -0.02 

(0.05) 

 

Community spirit 0.26*** 

(0.07) 

0.34*** 

(0.04) 

Community inclusion 0.03 

(0.05) 

 

Levels of trust 0.07 

(0.06) 

 

Participating in community 

groups 

0.20*** 

(0.03) 

0.19*** 

(0.03) 

Community wellbeing 0.05 

(0.07) 

 

General appearance -0.07 

(0.07) 

 

General environment 0.06 

(0.05) 

 

Density 0.02 

(0.04) 

 

Mix -0.01 

(0.04) 

 

Access -0.00 

(0.03) 

 

Feelings towards urban growth -0.07 

(0.05) 

 

Cafes, bars and restaurants 0.06** 

(0.03) 

0.08*** 

(0.02) 
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Variables Social interaction frequency 

model with all variables 

Final model: social interaction 

frequency model with significant 

variables 

Shops 0.06* 

(0.04) 

 

Services -0.00 

(0.04) 

 

Public transport stops -0.02 

(0.03) 

 

Natural environments 0.020 

(0.04) 

 

Footpaths 0.12** 

(0.05) 

0.18*** 

(0.03) 

Open public spaces 0.06 

(0.05) 

 

Community places -0.04 

(0.04) 

 

Constant 0.37 

(0.69) 

0.29* 

(0.18) 

   

Observations 418 466 

R-squared 0.527 0.474 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Table E.2 presents the social interaction satisfaction model with all variables and significant 

variables only.  

Table E.2. Social Interactions Satisfaction model with all variables 

Variables Social interaction satisfaction 

model with all variables 

Final model: social interaction 

satisfaction model with significant 

variables 

Male -0.07 

(0.07) 

 

Age group: 55-64  -0.04 

(0.09) 

 

Home type: semi-detached 

house, townhouse etc. 

-0.10 

(0.11) 

 

Home type: flat, unit or 

apartment 

-0.10 

(0.10) 

 

Home type: other dwelling 0.06 

(0.36) 

 

Home arrangement: own 0.05 

(0.12) 

 

Home arrangement: other 0.17 

(0.30) 

 

Years lived in suburb: 0-1 

years 

-0.01 

(0.50) 

 

Years lived in suburb: 2-5 

years 

-0.22 

(0.49) 

 

Years lived in suburb: 6-10 

years 

-0.17 

(0.48) 

 

Years lived in suburb: 11-25 

years 

-0.26 

(0.49) 

 

Days spent in suburb: 0-2 -0.14  
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Variables Social interaction satisfaction 

model with all variables 

Final model: social interaction 

satisfaction model with significant 

variables 

(0.14) 

Days spent in suburb: 3-4 -0.00 

(0.13) 

 

Health: 2 (dissatisfied) -0.33 

(0.30) 

 

Health: 3 -0.01 

(0.30) 

 

Health: 4  -0.16 

(0.30) 

 

Health: 5 (very satisfied) -0.09 

(0.31) 

 

Mobility: 2 (dissatisfied) 0.29 

(0.34) 

 

Mobility: 3 -0.00 

(0.34) 

 

Mobility: 4 0.16 

(0.33) 

 

Mobility: 5 (very satisfied) 0.28 

(0.34) 

 

Household type: Couple with 

children 

-0.08 

(0.10) 

 

Household type: One parent 

family 

0.06 

(0.08) 

 

Household type: Single person 

household 

-0.41 

(0.33) 

 

Household type: Group 

household 

0.20 

(0.22) 

 

Employment: Working part-

time 

-0.05 

(0.12) 

 

Employment: Looking for paid 

work 

-0.69*** 

(0.27) 

 

Employment: Studying full 

time 

-0.23 

(0.48) 

 

Employment: Caring or home 

duties 

0.019 

(0.26) 

 

Employment: Retired 0.054 

(0.12) 

 

Employment: Other -0.23 

(0.23) 

 

Education: Completed year 12 0.09 

(0.13) 

 

Education: Certificate, 

diploma or trade qualification 

0.06 

(0.10) 

 

Education: Bachelor’s degree 

or higher 

0.06 

(0.10) 

 

Speaks English at home 0.14 

(0.11) 

 

Social interaction frequency 0.46*** 

(0.05) 

0.49*** 

(0.04) 

Belonging to suburb 0.16*** 

(0.06) 

0.17*** 

(0.05) 

Safety -0.01 

(0.05) 

 

Community spirit 0.32*** 

(0.07) 

0.35*** 

(0.05) 
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Variables Social interaction satisfaction 

model with all variables 

Final model: social interaction 

satisfaction model with significant 

variables 

Community inclusion 0.08 

(0.05) 

 

Levels of trust 0.03 

(0.06) 

 

Participating in community 

groups 

0.05 

(0.03) 

 

Community wellbeing -0.01 

(0.07) 

 

General appearance -0.05 

(0.07) 

 

General environment -0.04 

(0.05) 

 

Density -0.00 

(0.04) 

 

Mix 0.03 

(0.04) 

 

Access 0.015 

(0.03) 

 

Feelings towards urban growth -0.02 

(0.05) 

 

Cafes, bars and restaurants 0.03 

(0.03) 

 

Shops 0.06* 

(0.04) 

 

Services -0.11*** 

(0.04) 

-0.07*** 

(0.02) 

Public transport stops -0.04 

(0.03) 

 

Natural environments -0.01 

(0.04) 

 

Footpaths 0.06 

(0.05) 

 

Open public spaces -0.10* 

(0.05) 

 

Community places 0.03 

(0.04) 

 

Constant 0.47 

(0.69) 

0.37** 

(0.19) 

   

Observations 417 460 

R-squared 0.617 0.518 

*** p<0.01, ** p<0.05, * p<0.1 
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Appendix F. Focus group and interview questions  

Interview questions for older adults 

1. Where do you see the most people interacting in your neighbourhood and local area? 

Why do you think this is? 

2. What features in your neighbourhood and local area encourage you to interact socially 

with others?’ 

3. What are the barriers for you to interact socially with other in you neighbourhood and 

local area?  

4. Which type of social interactions give you a sense of community?’ 

5. How often do you need various types of social interactions to feel satisfied?’ 

6. What other things not discussed today may ‘hinder or help social interactions in your 

neighbourhood or local area 

Focus group questions for council representatives 

1. Plan Melbourne emphasizes strong and healthy communities. How do you 

operationalise and encourage sense of community in your policy and practice? How 

does this impact social interactions in local neighbourhoods? 

2. What, if any, specific policy, planning, and design strategies do you use to encourage 

social interactions in third places and shared spaces (e.g. parks, open spaces, 

footpaths, public transport stops)? 

3. Ageing-in-place is becoming more common. What social and physical neighbourhood 

attributes are particularly important for older adults and why, and how are these 

considered in your policies and planning?  

4. What challenges / tensions are you faced with when designing neighbourhoods that 

support ageing-in-place? 

5. What other policy and planning factors contribute to older adults’ sense of community 

and social interactions that have not been discussed today? 
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An example of participation flyer: 

Older Adults needed!  

FOCUS GROUP: 

“Older adults’ neighbourhood social 

relations” 

PhD candidate from Melbourne University, Piret 

Veeroja, investigates how the local social environment 

(e.g. safety) and built environment (e.g. streets or parks) 

influence the social relations of older people.  

The findings will benefit for planning age-friendly 

communities and supporting the aging-in-place. 

Time: 10.00-11.00 AM 

When: Monday, 15.05.2017 
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Where: Council Chamber, 25 Ferres Boulevard, 

South Morang 

Further 

info: 

Piret Veeroja 

Ph: 0478554092 

e-mail: 

pveeroja@student.unimelb.edu.au 
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