
 Eindhoven University of Technology

MASTER

Social satisfaction in an ageing society
the role of neighbourhood factors on the social network and social satisfaction of elderly

Perrée, Minou

Award date:
2014

Link to publication

Disclaimer
This document contains a student thesis (bachelor's or master's), as authored by a student at Eindhoven University of Technology. Student
theses are made available in the TU/e repository upon obtaining the required degree. The grade received is not published on the document
as presented in the repository. The required complexity or quality of research of student theses may vary by program, and the required
minimum study period may vary in duration.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain

https://research.tue.nl/en/studentTheses/56925554-5be0-4374-84b7-4e2bdc315b85


1

Social satisfaction in an ageing society
The role of neighbourhood factors on the social network and social satisfaction of elderly

Minou Perrée

Architecture, Building & Planning
Real Estate Management & Development

Eindhoven University of Technology, Faculty Building Technology

Eindhoven, 2014



2

Social satisfaction in an ageing society
 
The role of neighbourhood factors on the social network and social satisfaction of 
elderly

Architecture, Building and Planning
Real Estate Management & Development
Eindhoven University of Technology 
Faculty Building Technology, Urban Planning Group

Academic year 2013-2014

Author

M. (Minou) Perrée  0676479

Supervisors

1st supervisor: dr. ir. P.E.W. van den Berg
2nd supervisor: dr. T.A. Arentze
3rd supervisor: dr. ir. A.D.A.M. Kemperman

 



3

Summary

In many countries in the world there has been an increase in life expectancy, causing an ageing of the population. 
Compared to earlier generations, the current generation of elderly in our society is wealthier, more active and 
more mobile (Sikma, 2011). On the other hand, many elderly are still dealing with loneliness. This could be a 
result of being excluded from social relationships and social opportunities (Walsh & Ward, 2013) and as a result 
of reduced mobility and different life events (e.g. the loss of a partner, parenthood or relocation) (Van de Maat 
& Van Xanten, 2013).

Recently, there has been a growing interest in the relationship between the living environment and social 
networks of elderly. However, most of these studies focus on the amount of social contact, not on feelings 
of loneliness (Hughes et al., 2004) or social satisfaction. It is important to also focus on subjective feelings of 
loneliness and social satisfaction in addition to more quantitative measurements of social activities.  

The quality of the social life is important for the quality of life and happiness of individuals (Delmelle et al., 
2013). The quality of the social network is much more important than the quantity of the social network 
(Penninx, 2005). A smaller size of the social network does not mean that people are lonelier and vice versa, 
people with a large social network are not always more satisfied with their social life.

It has been recognized that the living environment and personal characteristics can influence the social network 
of individuals (e.g. Delmelle et al.; Broese van Groenou et al., 1999; Van den Berg, 2012; Maas et al., 2009; 
Gamba, 2011). Still, little is known about the effect of the living environment on social satisfaction. In order to 
assess the importance of the living environment for the quality of the social life of individuals, further research 
is needed.

When people are more connected to their living environment they will, most likely, be more satisfied with their 
social contacts in the neighbourhood and have more social interactions with local residents. The emotional 
attachment to the environment increases when people lived in a certain neighbourhood for a long time. 
This emotional attachment is also called ‘place attachment’ (Rubinstein & Parmelee, 1992). Studies on place 
attachment show that characteristics of the built environment affect the attachment to a place (Buffel et al., 
2011; Brown and Raymond, 2007; Marney, 2011).

Given the background discussed above, the aim of this study was to analyse the relationships between personal 
characteristics, neighbourhood characteristics, loneliness, place attachment, the social network and social 
satisfaction of elderly. In order to analyse these relationships, a data collection instrument was designed. The 
instrument consist of a questionnaire on the size and composition of the social network, place attachment,  
social satisfaction, loneliness, and personal- and neighbourhood characteristics. In addition, a two-day paper- 
and- pencil social interaction diary to capture data on social activities was designed. The data collection 
instrument is similar to the data collection instrument used by Van den Berg (2012) in 2008.

In the two-day social interaction diary, respondents were asked to report all forms of social contacts, such as 
a joint activity (e.g. sports or going out together), having a conversation (face- to -face, by telephone, through 
the internet and social media) and sending or receiving an email, letter or text message. Respondents were 
instructed to report one social interaction for each session of text messages, WhatsApp messages, chat-
messages or messages during an internet game.

Social satisfaction was measured using an index. It is composed of the answers to nine questions on respondents’ 
satisfaction with their social network composition, social network size and their social life in general. These 
questions were measured on a five point Likert scale ranging from very dissatisfied (1) to very satisfied (5). The 
total score of these questions is used in the analyses. 

Next, loneliness was measured using three items: “How often do you feel that you lack companionship?”, 
“How often do you feel left out?” and “How often do you feel isolated from others?” The response categories 
for these questions were: hardly ever (1), some of the time (2), often (3). In the analyses the total sum score 
is used.

The personal and household variables age, gender, car ownership, club membership, household composition, 
employment status, health status, income and education level, length of residence in the neighbourhood, 
ethnicity and work status, were all measured in the usual way. 
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In addition, respondents were asked if they experienced any life events, such as parenthood, divorce or death 
of a spouse since 2008.  

Information about neighbourhood variables such as density, land use mix, facilities in the neighbourhood, 
composition of the population, the distance to green public areas (e.g. a park, a recreational area or a forest) 
and type of dwellings are derived from the postal codes of respondents. 

In addition, for measuring social cohesion, the index of Decide (2007) was used. This tool includes seven 
questions about social cohesion and it focuses on the extent to which residents do activities together and 
the degree of solidarity between residents. Statements of The Neighbourhood Environment Walkability Scale 
(NEWS) were used to measure the walkability (Cerin et al., 2006).

Moreover, for this study the 12-item scale of Williams and Roggenbuck (1989) was used to measure place 
attachment, with the response categories ranging from strongly disagree (1) to strongly agree (5). This 12- 
item scale contains statements such as ‘I feel that this neighbourhood is a part of me’, ‘I am very attached to 
this neighbourhood’, ‘this neighbourhood means a lot to me’ and ‘I get more satisfaction out of being in this 
neighbourhood than in another neighbourhood’. 

The aim was to collect a second wave of social interaction diaries from the respondents that took part in the 
study by Van den Berg (2012) in 2008.  In 2008, addresses were randomly selected in the region of Eindhoven. In 
this study, data was collected between April and May 2014 in the region of Eindhoven, among 141 respondents 
that took part in the study by Van den Berg (2012) and 36 new respondents consisting of acquaintances and 
some randomly selected respondents.

Quantitative analyses were performed on the data collected. In order to simultaneously analyse the effects of 
the independent variables on the dependent variables, as well as the relationships between the dependent 
variables, a path analysis was used. The model was estimated using the statistical software package LISREL 
(Jöreskog and Sörbom, 2008). 

First, significant effects of personal- and neighbourhood characteristics and characteristics of the social network 
as well as place attachment on social satisfaction and loneliness were determined using bivariate analyses.  
Relations between the independent and dependent variables, that were significant at 0.1 level, subsequently 
entered in the model. Interrelationships between endogenous variables were also added in the model. All links 
that were not significant at the 0.05 level were removed from the model. This resulted in a final model. The 
dependent variables used in the model are loneliness, social satisfaction, the number of social interactions, 
place attachment and the share of local residents in the social network.

Results suggest that personal characteristics affect the number of social interactions. Elderly, people with a low 
income, people who lost a spouse, and people who are living with a partner (and children) have fewer social 
interactions. In addition, the level of social cohesion positively affects the number of social interactions. 

Moreover, club membership and very high density were found to affect social satisfaction. Being a member of 
a club or association resulted in a higher social satisfaction. On the other hand, a higher density resulted in a 
lower social satisfaction. In addition, loneliness is negatively affected by place attachment, car ownership and 
very good health. 

Place attachment is positively affected by the share of local residents in the social network and  social cohesion. 
The number of local residents in the social network is also affected by the level of social cohesion. In addition, 
low income was found to have a negative effect on place attachment.

The results show that the neighbourhood plays a relevant role in explaining social satisfaction of elderly. The 
attachment to a place, the social cohesion level of a neighbourhood and the number of local residents in 
the social network are important aspects for the quality of the social life. In addition, the number of social 
interactions, feelings of loneliness, personal characteristics as well as the place where people live are important 
factors in shaping social satisfaction of elderly.  
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Moreover, other analyses add more understanding to the relationship between social satisfaction and travel 
behaviour. Results show that the frequency of walking could affect social satisfaction and the frequency of 
cycling affects the number of social interactions.

The results derived in this study are important for urban planners. Spaces should be created where cycling and 
walking are encouraged, for example by designing safe streets with good visibility, clearly marked sidewalks and 
cycle paths, sufficient facilities nearby and substantial open space. This could increase the number of social 
interactions between local residents of the neighbourhood and the social satisfaction of local residents.

In addition, creating environments where people are satisfied with their social life and feel attached to their 
living environment is important for the quality of life. Especially for elderly and people with a poorer health 
status, it is important that they are emotionally and instrumentally supported by local residents. Therefore, 
policy plans need to focus more on increasing the number of social interactions in neighbourhoods, for example 
by organizing social activities or involving local residents in new plans for the neighbourhood.

The sample contains only people from Eindhoven and surrounding towns. For further research, it would be 
interesting to compare social satisfaction to other cities in the Netherlands or to other countries. Also, a larger 
sample size could give a better insight in the relationship between the living environment and social satisfaction.

Moreover, it would be interesting for further research to analyse changes in characteristics of social interactions 
(e.g. type, purpose and travel distance) related to new communication modes, such as social media (e.g. 
Facebook, Twitter, LinkedIn and YouTube) and mobile applications (e.g. WhatsApp, Instagram and Pinterest). In 
addition, more detailed information about travel behaviour could strengthen the analyses.

However, the results have shown that characteristics of the living environment and personal characteristics 
could affect the social network and social satisfaction of elderly. These findings show the importance of the 
living environment and the people who live in creating social satisfaction.
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1. Introduction

1.1 Background and motivation
 
Recently, there has been a growing interest in the relationship between the social network and living environment 
of elderly. As people grow older, they face more and more physical and mental limitations. Equivalent to other 
countries of Europe, the population in the Netherlands is increasingly ageing. In 2040, it is expected, there will 
be 4.6 million people who are older than 65 years in the Netherlands (Ritsema van Eck, Van Dam, De Groot & 
De Jong, 2013). The aging of the population is strengthened by the increase in life expectancy. Moreover, the 
elderly of the future are different than the elderly as we know them today, or, as we have known them in the 
past. Elderly live longer, stay more active, become more educated and want to live independently as long as 
possible (Sikma, 2011).
 
On the other hand, still many older people feel lonely and isolated as a result of, for example losing their 
loved ones, reduced mobility and relocation (Van de Maat & Van Xanten, 2013). Most studies on the social 
network of elderly focus on the amount of social contact, not on individuals’ perceptions of loneliness and 
social isolation (Hughes, Waite, Hawkley & Cacioppo, 2004). However, loneliness is likely to be an important 
aspect of aging and a serious health problem (Russel, Peplau & Ferguson, 1978). 

Over the past few decades, researchers have tried to explain the individual social network as a result of personal 
variables and characteristics of the living environment. One of the limitations of some studies is that issues, 
such as loneliness and social satisfaction are not included. These issues could give a better understanding to 
the relationship between local residents and their social network.

When people grow older, they get more attached to their living environment. This is called ‘place attachment’ 
and can be described as a collection of individual memories and common feelings about a place (Rubinstein & 
Parmelee, 1992). Factors of the neighbourhood like walkability, safety, mobility, green spaces, clean and safe 
public spaces are related to the attachment with the neighbourhood (Buffel, Demeere, De Donder & Verté, 
2011). When elderly are more attached to their living environment they will, most probably, also have a better 
social network in the neighbourhood. 

In order to assess a better social satisfaction of elderly, we need to understand the structure of the social 
network of elderly and their living environment involved. It has been recognized that the structure of an 
individual social network is related to  social satisfaction. Still, little is known about the relationship between 
social satisfaction, the social network and personal-and neighbourhood characteristics.

The social network and social interactions are important indicators for the quality of life and happiness of 
individuals (Delmelle, Haslauer & Prinz, 2013). It has been recognized that neighbourhood characteristics can 
influence the social network and social satisfaction of individuals. The living environment affects the social 
network of individuals and also the quality of life. In order to create an environment where people are more 
satisfied with their social life, we need to understand social network of elderly and the influence of the living 
environment on this network. This requires an analysis of the relations between and the effect of personal 
characteristics of elderly, neighbourhood characteristics, loneliness, place attachment and the social network 
on the social satisfaction of elderly.

1.2 Research questions and purpose

Given the background and motivation discussed above, the aim of this study is to analyse the relationships 
between personal characteristics, neighbourhood characteristics, loneliness, place attachment, the social 
network and social satisfaction of elderly. To achieve this aim, the following research questions will be examined:

• What is the effect of personal- and neighbourhood characteristics on loneliness and on the social   
 satisfaction of elderly?
• What is the effect of place attachment on loneliness and on the social satisfaction of elderly?
• What is the effect of social network characteristics on loneliness and on the social satisfaction of   
 elderly?
•  What is the effect of loneliness on the social satisfaction of elderly?
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Personal characteristics
+ changes in social life

Social network of elderly
+ social interactions

Place attachment

Neighbourhood characteristics

Social satisfaction of elderly

Loneliness

Figure 1.1 Conceptual model

1.3 Scientific and practical relevance

The analysis of the relationship between personal characteristics, neighbourhood characteristics, the social 
network of elderly and social satisfaction of elderly is relevant for future policy plans about the aging population. 
It also helps to understand the importance of the social network and how this social network is affected by 
neighbourhood variables. 

For social interactions, such as a chat with neighbours, contacts on the street and walking, it is necessary 
that the neighbourhood is designed, so that these social interactions will actually take place. Results of this 
research, the social behaviour of elderly related to neighbourhood variables can contribute to urban planning. 

Research between the relationship of social satisfaction and characteristics of the living environment is still 
limited. Moreover, this study is also relevant to understand important aspects of aging, such as loneliness and 
feeling isolated. Creating an environment which is arranged in such a manner that older people feel attached 
to the neighbourhood, is important for the quality of life and the health of elderly. Results of this study can 
therefore contribute to broader concerns of the society.

1.4 Approach

This study aims to analyse the relationships between personal characteristics, neighbourhood characteristics, 
the social network and social satisfaction of elderly. It requires collecting data of personal characteristics, 
neighbourhood characteristics, loneliness, place attachment, social network and social satisfaction of elderly. 
The variables that are examined in this study are based on existing research from the literature and are 
explained in Chapter 2. 

The aim is to collect a second wave of respondents that took part in the study by Van den Berg (2012) in 2008. 
In 2008, addresses were randomly selected in the region of Eindhoven. In this study, data is collected between 
April and May in 2014, among 141 respondents that took part in the study by Van den Berg (2012) and 36 new 
respondents consisting of acquaintances and some randomly selected respondents.

• How is the nature and strength of the relationship between personal - and neighbourhood   
 characteristics and social satisfaction of elderly mediated by the joint impact of loneliness,   
 the social network and place attachment?

Figure 1.1 shows the conceptual model of the research questions which will be examined in this thesis.
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A social interaction diary and questionnaire is collected for each respondent. The purpose of the social diary 
is to collect data on social activities. In addition, to collect data on personal/ household characteristics, social 
satisfaction, loneliness and place attachment a questionnaire is designed. Characteristics of the neighbourhood, 
namely, walkability and social cohesion are included in the questionnaire. Other characteristics of the 
neighbourhood (density, composition of the population, land use mix, number of green /public spaces, facilities 
and types of dwellings) are captured by postal code information of the respondents.

1.5 Outline

The following steps in Figure 1.2 provide guidance on the chapters of this thesis. First, chapter two gives a 
review of existing literature about loneliness, social satisfaction, social networks, place attachment, personal 
characteristics and neighbourhood characteristics. The conclusion of this chapter is an overview of the variables 
that will be examined. The next chapter describes the operationalization of the data collection. Chapter 4 
describes the data collection and descriptive statistics. Chapter 5 shows the bivariate analyses of the collected 
data. Next, Chapter 6 describes the model used in the path analysis and shows the results of the analysis. 
Finally, Chapter 7 concludes this thesis with a discussion of the results. Possibilities and recommendations for 
further research are included in the conclusion and discussion.
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2.1 Introduction

It is widely known, that the population in many countries around the world is ageing. Ageing of the population 
can be defined as an increase of the proportion of elderly in the total population (Suntoo, 2012). Municipalities 
in many countries of Europe, which are expecting the strongest ageing of the population, are mainly found 
in the peripheral rural areas and in areas that are dealing with demographic decline (De Groot, Van Dam & 
Daalhuizen, 2013; Fésüs, Rillaers, Poelman & Gáková, 2008). For example in the Netherlands, Parkstad Limburg 
and the Eemsdelta are dealing with a strong demographic decline (Verwest & Van Dam, 2010). An increased 
number of elderly households create an increasing need for elderly suitable housing, care facilities and other 
facilities, such as shops, cultural and recreational facilities, nearby in the neighbourhood (Ritsema van Eck et. 
al., 2013).  

Ageing of the population is a widely discussed subject at the government, municipalities, social housing 
associations and health care companies. According to Garssen (2011) of the Central Bureau of Statistics (CBS), 
the Dutch population increases by seven percent between 2011 and 2040. This is an increase of more than one 
million residents. The number of people aged over 65 will even increase from 2.7 million in 2012 to 4.6 million 
people aged over 65 in 2039 (Garssen, 2011). These elderly will also live longer. By comparison, in 2011 one 
out of 25 people was older than 80 years and in 2050, it is expected that one out of 10 people will be older 
than 80 years (Garssen, 2011). In addition, there has been a ‘double aging of the population’, within the group 
of people who are older than 65 years. The proportion of people aged over 80 years shows the largest increase 
(De Groot et al., 2013). 

A problem that many elderly have to deal with is loneliness or isolation (Van de Maat & Van Xanten, 2013). 
Health and the quality of life are widely discussed topics in discussions about the consequences of the aging 
population. Social interactions and the social network are important aspects of the lives of elderly. Social 
interactions increase the feeling of being socially integrated and decrease the feeling of loneliness (Knipscheer, 
De Jong- Gierveld, Van Tilburg & Dykstra, 1995). Some studies of social networks in the neighbourhood have 
limitations that issues, such as loneliness and isolation are not included. Including loneliness and isolation 
could give a better understanding of social satisfaction.

Research has shown that neighbourhood characteristics influence the number of social interactions (Van der 
Houwen & Kloosterman, 2011). However, the quantity of these social interactions is less important than the 
quality of these interactions (Penninx, 2005). Moreover, when the quality of the social interactions is better, 
the social satisfaction might be higher. The existing literature shows that there is still little known about social 
satisfaction of elderly.

The following sections come up with a review of the existing literature that covers research on social networks, 
loneliness, place attachment, social satisfaction and the relationship between the social network of elderly and 
their neighbourhood.

2.2 Social satisfaction and loneliness

Social satisfaction
Social satisfaction can be defined as being satisfied with your own social contacts and social network. Von 
Hippel, Henry & Matovic (2008) claim that aspects of aging, such as, spending more time alone, engaging in 
fewer social activities, and having a poorer working memory, negatively affect the social satisfaction of elderly. 
In addition, Völker & Verhoeff (1999) also suggest that personal characteristics have an effect on the social 
satisfaction and structure of social networks, such as size and the composition of social networks.

Many studies have shown that the social network plays an important role in the well-being of individuals; 
studies aimed at improving the quality of the social network are discussed less often (Bonsang & Van Soest, 
2010). However, it is likely that the quality of the social network is related to the social satisfaction of individuals. 
For example, when people are more satisfied with their social interactions, the quality of the social network 
might be better and people would probably feel less lonely.

2. Theoretical framework
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Even though it is likely that neighbourhood characteristics might have an impact on the social satisfaction, it 
is difficult to show a convincing result of the effect of neighbourhood characteristics. Most research is carried 
out by analysing the relationship between neighbourhood characteristics and individual characteristics or 
behaviour. These are quantitative studies using large databases, that look into the intensity of the influence 
of the environment in relation to personal characteristics (e.g. Bonsang & Van Soest, 2012; Van Tilburg & De 
Jong- Gierveld, 1999).

There is one study in transportation research that aims to predict social satisfaction, as a result of personal 
characteristics, housing and residential characteristics and transportation variables (Delmelle et al., 2013). 
They used data from a social scientific research of residents of the city Vienna about the quality of life, living 
environments and the observation of the city. This survey was performed over the phone to 8400 people and 
face to face to 300 people. Respondents were asked: ‘How satisfied are you with your social contacts’. The 
responses vary from ‘least satisfied’ to ‘most satisfied’. To find the relationship between the dependent and 
independent variables, they used a multivariate statistical analysis. The independent variables are grouped in 
three categories:

• Personal characteristics (age, gender, structure of the household, education level, health, working or  
 not and satisfaction with financial situation);
• Housing and residential neighbourhood characteristics  (type of dwelling, time of living in the   
 neighbourhood, safety of the neighbourhood and population density);
• Commuting and transportation variables (commute time, access to a car, the number of arrivals of  
 any public service transport vehicle per hour and the measure of public transit accessibility).

Results of this study show that personal characteristics, housing and residential characteristics and transportation 
variables affect the satisfaction with social contacts.

In addition, Bonsang & Van Soest (2010) analysed the determinants of social satisfaction of elderly in eleven 
countries in Europe. They used data from the Survey of Health, Aging and Retirement in Europe. To collect data 
on social satisfaction, respondents were asked: ‘How satisfied are you with your social contacts (with family, 
friends, etc.)?’. Bonsang & Van Soest (2010) concluded that income, contact with children and nonprofessional 
activities affect the satisfaction with social contacts. They suggest that participation in activities might improve 
the quality of the social network.

Shortcomings of these studies are that variables like changes in life such as, divorce, losing a loved one, moving 
to another city or neighbourhood and loneliness are not included. It is interesting to examine how the social 
satisfaction is influenced by loneliness and certain changes in the social life of individuals.

Loneliness
If people are not satisfied with their social contacts and social network, they might feel very lonely. One third of 
all the people in the Netherlands feel lonely sometimes and even ten percent feel extremely lonely (Van Dongen, 
2010). In addition, Snel & Plantinga (2012) of TNS NIPO (a market research firm) found the same results. TNS 
NIPO analysed loneliness in the Netherlands and used a questionnaire which was e-mailed to respondents; 
1,144 respondents completed the questionnaire. Questions were asked about whether respondents felt lonely, 
if they were aware of the problem in the Netherlands, whether people were realizing the impact of loneliness 
and what they concretely do against loneliness. 

They concluded that 40 percent of the respondents  feel lonely sometimes. Moreover, half of all the respondents 
think that they can contribute to loneliness, through little things, such as having a chat and visit people (Snel 
& Plantinga, 2012). This might implicate that loneliness is related to social interactions. A large proportion of 
people who are feeling lonely are elderly, some of these elderly even feel extremely lonely. These elderly rarely 
have social interactions; about once a month (Nationaal Ouderenfonds, 2014). 

De Jong Gierveld (2006) defines loneliness as the negative outcome of a way of thinking about the difference 
between existing relationships and relationship standards. Loneliness is often the consequence of loosing a 
partner, the lack of a large and diverse network and the absence of children nearby. Theo van Tilburg in Van der 
Sman (2007) defines loneliness as the subjective experience of an unpleasant or intolerable lack of quality of 
certain social relations. Loneliness, thus, is an emotional issue and a way of thinking about social relationships.
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Large social network Small social network
Does not feel lonely Socially strong people Contact arm
Does feel lonely Loners Socially isolated

Broese van Groenou et al. (1999) tried to explain social satisfaction of specifically elderly. The variable ‘loneliness’ 
is included in this study. They researched the relationship between loneliness and regional differences. They 
used data sets of nine research projects for the independent variables and the data for dependent variable 
‘loneliness’ are collected by surveys about loneliness. The coherence is analysed by a multivariate multilevel 
regression analysis. Broese van Groenou et al. (1999) used personal- and neighbourhood characteristics in 
their analysis. The difference with the research of Delmelle et al. (2013) is that Broese van Groenou et al. 
(1999) used more social neighbourhood characteristics, such as the number of people older than 65 years in 
the neighbourhood, number of people with social security benefits and the average income of households in 
the neighbourhood.

2.3 Place attachment

When people lived in a certain neighbourhood for a long time, the emotional attachment to the environment 
increases, which is also called as ‘place attachment’. This is a collection of individual memories and common 
feelings about a location (Rubinstein & Parmelee, 1992). Moreover, the attachment to the living environment 
might be related to neighbourhood characteristics and the social network in the neighbourhood.

Experiences and memories with the neighbourhood and the people, who live there, give a sense of security, 
familiarity and provide an individual identity (Beenes & Kompaan, 2013). Dallago et al. (2009) suggest that the 
attachment to the living environment increases the quality of social relationships with local residents and the 
sense of community. 

Williams & Vaske (2003) suggest that place attachment has two dimensions, namely, ‘place identity’ and 
‘place dependence’. Place identity can be described as feelings and emotions about a place and how this 
place provides a purpose and meaning to life (Williams & Vaske, 2003; Brown and Raymond, 2007; Williams & 
Roggenbuck, 1989). Place dependence refers to the importance of a place for providing the ability, support and 
conditions for activities and goals (Brown & Raymond, 2007; Williams & Roggenbuck, 1989; Semken, 2005). 

Studies on place attachment show that characteristics of the built environment affect the attachment to a 
place (Buffel et al., 2011; Brown & Raymond, 2007; Marney, 2011). For example, Buffel et al. (2011) studied the 
effect of neighbourhood factors on the attachment with the neighbourhood. To collect data, they used focus 
groups, semi-structured individual interviews, mental mapping and go-along interviews. 

Loneliness is often the result of personal factors (social anxiety or impaired mobility), causes of changes in 
the social network (divorce or the loss of a loved one) and of causes by the organization of society (increased 
individualization or composition of the population in the neighbourhood) (Van der Maat & Van Xanten, 2013). 

It is often thought that loneliness and social isolation are two similar terms. Loneliness is the feeling of losing 
social relationships, while social isolation implies the absence of contacts and the absence of feeling connected 
to other individuals (Wu & Zhang, 2011). The link between social isolation and loneliness is complex, because 
socially isolated people are not necessarily lonely, and lonely people are not necessarily socially isolated.

Among certain groups of people social isolation is more common, such as elderly, people with low incomes, 
people from ethnic minorities and people who are divorced or lost their partner, have more risks to feel socially 
isolated (Van Dongen, 2010). 

However, it does not mean that people with a small social network are lonelier and vice versa, people with 
a large social network are not always more satisfied with their social life. The quality of the social network is 
much more important than the quantity of the social network (Penninx, 2005). Individuals can be classified into 
four different groups for solitude (Table 2.1).

Table 2.1 Quantity and quality of the social network of individuals (Penninx, 2005)
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They suggest that people are more attached to the neighbourhood if the neighbourhood is more ‘age friendly’. 
Characteristics of this ‘age friendly neighbourhood’ are proper, green and safe areas, accessible facilities and 
the inclusion of opportunities for social participation (Buffel et al., 2011). Moreover, Livingston, Bailey & Kearns 
(2008) suggest that place attachment is positively affected by a high cohesion level and strong social networks 
in a neighbourhood. 

In addition, Brown & Raymond (2007) analysed the relationships between place attachment and landscape 
values. To collect data on place attachment they asked residents and visitors of the Otways, a region of Victoria 
(Australia), a set of statements about their attachment to the Otways region. They used a spatial cross-correlation 
and regression analyses to analyse the relationship between land scape values and place attachment. Brown 
& Raymond (2007) suggest that land use values such as, respondents’ perceptions of spiritual, wilderness 
(naturalness), and aesthetic connections are related to place attachment.

2.3 Social network of elderly

The social network of an individual can be defined as a network of social relationships with family, friends 
and neighbours and the characteristics of these relationships (Croezen, 2010). The social network and social 
interactions are important indicators for the quality of life and happiness of individuals. Through social 
interactions with other individuals, you create your own identity. Being included in a network of social 
interactions confirms your existence (Penninx, 2005).  

Elderly tend to have a smaller social network than younger people. This might suggest that elderly have less 
access to emotional support, friendships and instrumental support, such as help when they are sick, or support 
with walking down the street, support with grocery shopping and helping with chores (Van den Berg, 2012). 
Moreover, older people are also less mobile and therefore they are more often appointed to social interactions 
in the neighbourhood.

The number of social interactions decreases when people get older; through retirement, loss of loved 
ones, decreasing mobility, changing psychological welfare and through a decreased health. In addition, the 
organization of the society also affects the number of social interactions such as individualization, the living 
environment, as well as the composition of the population (Van de Maat & Van Xanten, 2013).  

When members of the social network live in close proximity, the probability that social interactions take place 
is larger. Knipscheer et al. (1995) studied the social network members of elderly who live in close proximity. 
They define the proximate social network of elderly as the network of members who are not included in the 
household and live within 15 minutes travel time from the elderly. 

Figure 2.1 shows that elderly people who live alone have the largest number of neighbours and friends in their 
social network

Figure 2.1 Absolute number and proportion in the social network (Knipscheer et al., 1995)
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For this study, data collected among 3670 respondents with at least 12 members in the network proximity 
of 15 minutes was compared to data collected among 359 respondents without network members in the 
proximity of 15 minutes. Findings of this study suggest that, children, neighbours and other non-kin are the 
largest proportion in the social network in close proximity. 

There has been done a lot of research into social networks in the neighbourhood and the effects of 
neighbourhood factors on social interactions. These studies mainly have a social scientific character. From the 
literature it appears that characteristics of the living environment have an effect on social networks and social 
interactions between individuals (e.g. Thomése, 1998; Thomése & Van Tilburg, 2000; Van Cauwenberg et al., 
2014).

For example, Thomése (1998) examined the influences of the living environment on the main relationships 
in the social network of elderly and the functioning of these relationships. She used data from the ‘Living 
arrangement and social networks of older adult’ (LSN) research in 1992, which was carried out with the 
support of Dutch Stimulation Programme Elderly Research (NESTOR). Personal interviews were conducted with 
4.494 respondents in 11 municipalities in the Netherlands. The personal interviews that were held consisted of 
demographic questions, personal network questions, loneliness questions and life event questions.

Connections between the structure of the neighbourhood, urbanization and mobility are analysed in 
this research. Findings of this study show that the social network of individuals is related to the degree of 
urbanization, age-homogeneity, percentage of lower income households, and degree of residential mobility in 
the neighbourhood (Thomése, 1998).

Thomese & Van Tilburg (2000) studied the effect of social- structural neighbourhood characteristics on the 
features of neighbourhood social networks of elderly. Data is also collected from the ‘Living arrangement and 
social networks of older adult’ (LSN) research. Thomese & Van Tilburg (2000) included only respondents who 
were living independently. They excluded network members such as a partner, children, parents and (other) 
household members. The social-structural neighbourhood characteristics that are used describe the level of 
urbanization, residential mobility, share of lower-income and the share of age peers. One of the results of this 
study is that elderly who are living in a neighbourhood with a higher degree of urbanization have a smaller 
social network in the neighbourhood, but they tend to have a larger core network. A remarkable result of this 
research is that elderly not necessarily have a larger or smaller social network than younger people.

A growing number of studies describe the connection between the social network and travel behaviour. 
Data collection in these studies is carried out in which respondents were asked about their individual social 
network and network members. Van Cauwenberg et al. (2014) for example, examined the relation between the 
perceived social environment and walking for transportation. The relationships with three parts of the social 
environment (personal relationships, place attachment and community involvement) are studied. To collect 
data, surveys were used on 50.986 people older than 65 years in 142 municipalities in Belgium, with questions 
about walking for transportation, personal characteristics, and environmental characteristics. Results show a 
relationship between walking for transport and social interactions with neighbours. 

Moreover, Carrasco, Miller & Wellman (2008) analysed the spatial distribution of social activities and the 
distances between individuals and their social network members. They used the social network analysis 
approach. Data is collected by using existing data which is part of the Connected Lives Study, a broader study 
about people’s communication patterns on the structure of the social network and its effects in Toronto. One 
of the results of this study is that members of the social network who live nearby were seen as supportive 
social members. Other results showed that new entrants in the neighbourhood have more contacts at a larger 
distance than people who have lived for a long time in the neighbourhood (Carrasco et al., 2008). This might 
suggest that it is important to include changes in social life, such as relocation, in the analysis.

The existing literature stems mostly from sociological studies. However, these studies have not paid much 
attention to neighbourhood characteristics and their effect on the structure and quality of social networks. 
Moreover, these studies do not focus on the satisfaction with the social network of elderly and the characteristics 
of the built environment involved in the social network. 
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2.4 Personal characteristics

The existing literature shows that personal characteristics affect the social satisfaction and the social network 
of elderly. Findings from early research (e.g. Völker & Verhoeff, 1999; Thomése, 1998; Van Cauwenberg et al., 
2014; Wu & Zhang, 2011; Delmelle et al., 2013; Van den Berg, Arentze & Timmermans, 2012) suggest that social 
satisfaction and characteristics of the social network are affected by; age, gender, household composition, 
home ownership, club membership, mobility, education level/ income, health and ethnicity.

Socio- demographic variables are likely to affect social interactions in the neighbourhood. Research carried 
out by Van der Houwen & Kloosterman (2011) shows that personal characteristics affect the number of social 
interactions with neighbours. Older people, households with high incomes, natives and those who are living in 
the neighbourhood for a long time, have more frequently social interactions with neighbours (Van der Houwen 
& Kloosterman, 2011). 

Research has shown that more social interactions between neighbours occur, if the neighbours are direct 
neighbours of each other, if they are from a younger age or just from an older age, when children are present, 
if the neighbours are women, if the residents own their home, if the neighbours have more in common with 
each other and if the neighbours have lived in the neighbourhood for a long time (Völker & Verhoeff, 1999). 

People maintain fewer contacts in neighbourhoods with high ethnic diversity (Van Beuningen, Schmeets, Arts 
& Te Riel, 2013). This might suggest that a high ethnic diversity decreases the social satisfaction and the sense 
of community in the neighbourhood. Having social activities in the neighbourhood can provide a sense of 
belonging to a group, a sense of community. Du Toit, Cerin, Leslie & Owen (2007) concluded that a sense of 
community is related to age, home ownership and education level of the residents. The impression of the 
neighbourhood and social satisfaction can be affected by the time that a person lived in a neighbourhood 
(Delmelle et al., 2013).

Physical mobility of elderly people is an important factor for having social interactions with other people. 
Thomése (1998) describes physical mobility as having the capabilities to be able to move elsewhere. Mobility 
has been found to affect social network characteristics. For instance, regarding the size of the social network, 
Van den Berg (2012) found positive effects for owning a car. People who own a car are more likely to have a 
larger social network than people who do not own a car.  A car helps people to maintain their social contacts 
with members who are living further away (Van den Berg, 2012). 

Walking for transportation can have an effect on the social network. Van Cauwenberg et al. (2014) found that 
elderly who use walking as a means of transportation have more contacts, because spontaneous interactions 
between neighbours might occur during walking. Conversely, when elderly have more contacts with their 
neighbours they would probably walk to their neighbours to visit them. The number of social interactions of 
elderly, who are less mobile and have lower incomes, is more affected by the characteristics of their environment 
(Thomése, 1998). Mobility depends to a large extent on the physical health of the elderly. Delmelle et al. (2013) 
suggest that social satisfaction can be affected by the health status and financial situation of individuals.

Changes in the composition of households could affect the social satisfaction. Wu & Zhang (2011) suggest that 
elderly who have lost a loved one, feel lonelier. Composition of the household also affects the size of the social 
network. Wu & Chan (2011) claim that living alone, is the strongest predictor of feeling isolated and lonely. 
Moreover, results of the research of Van den Berg (2012) show that when people who live together with a 
partner tend to have a smaller social network than people who are living alone. This might suggest that people 
who are living with a partner don’t feel the need to maintain a lot of social contacts outside of the household. 

Finally, the size of the social network could also be affected by age, household composition, car ownership 
and work status (Van den Berg, 2012). Moreover, club membership is also found to affect the size of social 
networks. Research on the relationship between the involvement in clubs or voluntary associations and social 
networks shows that people who participate more often in club- or association activities tend to have a larger 
social network (Van den Berg, Arentze & Timmermans, 2012).
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Changes in social life
Individuals can feel lonely as the consequence of for example, the loss of a partner, relocation, divorce, marriage 
and pregnancy (De Jong Gierveld, 2006). These events are known as ‘life events’ and they might cause changes 
in behaviour and in social networks of individuals (Wrzus, Hänel, Wagner & Neyer, 2013). For this study, it is 
important to analyse how such changes affect personal relationships and social networks.

Life events can be divided into two types of events, namely, normative events and non-normative events (Wrzus 
et al.,2013). First, normative events are events that occur for everybody and are necessarily typical at specific 
ages. Normative events are events such as moving out, job entry, living together/ marriage, parenthood and 
children leaving home. Non-normative events do not occur for everybody and occur unexpectedly such as 
widowhood, divorce, relocation and  illness (Koulenti & Anastassiou-Hadjicharalambous, 2011).

Wrzus et al. (2013) studied the size social networks and how their size and composition change across adulthood. 
They studied the effect of life events like, puberty, marriage, parenthood, job entry, loss of a spouse, death 
of a relative, divorce and relocation on the size and composition of the social network. To collect data, they 
searched for publications on social network and publications focusing on social networks and life events. They 
obtained information from 277 studies with 177.635 respondents from adolescence to elderly.  

Findings of this study suggest that relocation does not affect the number of family members in the social 
network. On the other hand, relocation affects the number of friends in the social network. Another result 
of this study is, that the loss of a spouse, death of a relative and parenthood decreases the size of the social 
network.  Moreover, they observed a decrease of family members in social networks when a divorce occurred. 
Other results show that the size of the social network increases during puberty and when people get married 
(Wrzus et al., 2013).

2.5 Neighbourhood characteristics

The role of the neighbourhood in creating social interactions has been a widely discussed topic in the literature. 
Thomése (1998) defines the neighbourhood or living environment as, the people with whom the elderly 
live in a particular environment. A neighbourhood is surrounded by spatial boundaries and includes social 
characteristics. It is important that sufficient facilities are nearby that promote health and supports social 
interactions (Windsor et al., 2012).

Elderly increasingly deal with physical and mental limitations. They are, therefore, often relying on the support 
and facilities in the neighbourhood. While the neighbourhood is an important meaningful context of the life 
of elderly, neighbours are also important in the social network of elderly (Gardner, 2011). The neighbourhood 
network is a collection of neighbourhood relationships which are part of the personal social network. These 
neighbourhood relationships are relationships with people who live within walking distance of the elderly, such 
as neighbours or close living relatives (Thomése, 1998). 

Walking in the neighbourhood is an important factor. A good walkability improves the health, the physical 
environment and the creation of more social capital by more spontaneous and intentional social interactions 
(Glanz, 2011). Leyden (2013) claims that people who are living in a walkable, mixed-use environment are more 
likely to know their neighbours and are more socially involved. Walkability is a term that is used to describe 
the spatial environment where people walk (Glanz, 2011). Van Cauwenberg et al. (2014) concludes that people 
who have more social contacts are more likely to walk for transportation, than people who have less social 
contacts. Glanz (2011) suggests that there are six aspects which are important for improving the walkability: 
familiarity, legality, safety, comfort, accessibility and distinctiveness. 

In fact, people are often influenced by aspects of their surroundings such as, characteristics of the built 
environment, availability, accessibility of services and concerns about personal safety. These factors are often 
physical barriers that can influence the decision to walk in the neighbourhood (Stathi et al., 2012). Features of 
the neighbourhood which are also associated with low walkability are characteristics such as narrow streets, 
absence of sidewalks, poor visibility, low rise buildings and fewer open spaces (Hanibuchi et al., 2012). 
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The degree of urbanization or the density of the area is also an important factor in creating social interactions 
with people in the neighbourhood. There are fewer social interactions between neighbours in urban 
neighbourhoods than in less urbanized areas (Van der Houwen & Kloosterman, 2011). Stronger urbanization 
ensures that elderly maintain relations outside the neighbourhood. In addition, the size of the social network 
is also affected by urbanization. 

People who are living in high urban density areas have a smaller social network, than people who are living 
in rural areas, where the social network is stronger (Van den Berg, 2012). Hanibuchi et al. (2012) suggest that 
people who live in urbanized cities have more opportunities for participating in social activities, but they are 
less likely to meet friends and get a feel of attachment to the place. Broese van Groenou et al. (1999) agree 
with this. They suggest that elderly living in the city are lonelier than elderly living in rural areas. This may 
implicate that people who are living in rural areas have more social contacts nearby and social contacts of 
people living in the city are more spread. Gamba (2011), furthermore, claims that density and mixed land use 
might have a negative effect on the number of social interactions.

In addition, Delmelle et al. (2013) relate type of dwelling to social satisfaction. The result indicates that living in 
an apartment as compared to living in a detached house does not lead to greater social satisfaction. However, 
they also found that a significant higher density would just provide a higher social satisfaction and more face 
to face and spontaneous interactions between local residents. The results from the literature vary, so it is not 
clear how density affects the social network.

The Department of Educational Sciences at the Free University of Brussels examined the connectedness of 
elderly with their neighbourhood. One of the results was that the separation of several functions can be 
negative for the formation of a community (Buffel et al., 2011). Neighbourhood with mixed land uses will 
facilitate more social interactions (Delmelle et al., 2013).

Furthermore, the size of the social networks of elderly increases when the homogeneity in the neighbourhood 
is larger. Buffel et al. (2011) found that population mix can affect the social network of neighbours. Elderly 
people who live in a neighbourhood with more elderly are relatively less lonely and elderly who live in poorer 
neighbourhoods are lonelier than elderly who live in a more affluent neighbourhood (Broese van Groenou et 
al., 1999). Social characteristics of a neighbourhood have an effect on social contact between neighbours, such 
as a large proportion of non-Western ethnic minorities and a large proportion of people with a low-income 
(Van der Houwen & Kloosterman, 2011).

The existing literature shows that social cohesion also has an effect on social interactions between neighbours. 
A high social cohesion level in the neighbourhood can provide greater emotional and instrumental support 
from neighbours. Windsor et al. (2012) claims that residents who live in a neighbourhood with a higher social 
cohesion level have more social contacts and feel less lonely than residents who live in neighbourhoods with a 
low social cohesion level. This might implicate that social cohesion leads to more contacts with neighbours and 
eventually to more social satisfaction. 

Finally, green areas provide space for social interaction between individuals and provide reduced stress and 
mental exhaustion. Public spaces in the neighbourhood can play a role in creating and maintaining social 
contacts in the neighbourhood (Uslu & Gökҫe, 2010). In a living environment with more green spaces within a 
one or three km radius, people feel less lonely and they experience less shortage of social support (Maas, Van 
Dillen, Verheij & Groenwegen, 2009). This indicates that more green creates a sense of community, but it not 
directly creates more social interactions with neighbours. Buffalo et al. (2011) agree with this, they claim that 
factors such as parks, the view and a clean public space provide a sense of belonging. 

Moreover, Maas et al. (2009) found that people who live in a neighbourhood with more green space feel less 
lonely. It remains unknown how the other conditions influence the relation between green space and social 
contacts. In addition, meeting destinations such as parks and public spaces would also contribute to more 
social interactions (Gamba, 2011). This argument is not supported by Maas et al. (2008). They claim that there 
is no relationship between green spaces and the number of social contacts in the neighbourhood.
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2.6 Conclusion

The way we design and build the living environment affects the social network of individuals and also the 
quality of life. A review of the relevant literature shows, although the relationships between social networks, 
social satisfaction, personal- and neighbourhood characteristics are confirmed, that these relationships are very 
complex. Further research is required to understand the effect of the built environment on social satisfaction 
and the social network of the elderly.

Research into the relationship between the social satisfaction of individuals and characteristics of the 
neighbourhood is still limited. The literature is often based on social exclusion, social capital and loneliness. In 
addition, the social satisfaction of elderly in particular has not yet been investigated. Moreover, the literature 
that is available shows that there might be differences between different countries. The relationships in this 
thesis will be analysed in the Netherlands. 

Most of the data from the existing literature was collected years ago. Older people have been changed over 
the last years; they have different feelings, needs and wishes. Moreover, elderly live longer, stay more active, 
become more educated and want to live independently as long as possible. Therefore, more empirical results 
based on data collection are needed to get insight in the social networks of older people and their satisfaction 
with social contacts.

On the other hand, still many elderly feel lonely or isolated. The literature shows that sometimes variables are 
left out, such as loneliness or place attachment. To get insight in the relationships between social satisfaction, 
social network, personal- and neighbourhood features, all relevant variables have to be included. 

The following list of variables sums up variables, which according the literature, might influence the social 
network and social satisfaction of individuals. Feelings of loneliness and place attachment might be influenced 
by the social network, social satisfaction and personal- and neighbourhood variables. In the previous paragraphs, 
all the variables from Figure 2.2 were elaborated.
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Personal characteristics
+ changes in social life

Social network of elderly
+ social interactions

Place attachment

Neighbourhood characteristics

Social satisfaction of elderly

Loneliness

Age

Gender

Etnicity

Home ownership

Household composition

Mobility

Health

Income/ education level

Club membership
Social interactions

Composition of the 
social network

Changes in social life

Composition of the population

Walkability

Green/ public spaces

Type of dwellings

Facilities

Density/ urbanization

Social cohesion

Land -use mix

Place attachment

Loneliness

Size of the social network

Satisfaction with the size of social network

Satisfaction with the composition of 
social network

Satisfaction with social network in general

Figure 2.2 Conceptual model
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3. Operationalization

3.1 Introduction

An instrument to collect data is designed for analysing the relationships between personal- and neighbourhood 
characteristics, social networks, loneliness, place attachment and social satisfaction of elderly. To collect 
information on these relationships, relevant data on the variables, which are shown in Figure 2.2, is needed. 
The instrument for data collection consists of two parts: a two-day paper-and-pencil social interaction diary, 
and a questionnaire on social networks, social satisfaction, loneliness, place attachment and on personal- and 
neighbourhood characteristics. The next paragraphs discuss this instrument including all the relevant variables, 
described in the previous section.

3.2 Social satisfaction and loneliness

3.2.1 Social satisfaction
The main aim of this study is to understand the relationship between personal- and neighbourhood 
characteristics and the social satisfaction of elderly. To analyse these relationships, it is important to derive 
detailed information about social satisfaction. The discussed literature in the previous section shows that there 
is still little known about the relationship between social satisfaction and neighbourhood characteristics.

Most studies on social satisfaction focus on the satisfaction of the quality or the quantity of the social network of 
individuals by using a short questionnaire. For example, Bonsang & Van Soest (2010) tried to explain the social 
satisfaction of elderly in 11 countries in Europe. To collect data on social satisfaction they asked respondents 
to evaluate their social network with the question: ‘how satisfied are you with your social contacts (family, 
friends etc.)?’. Respondents could rate this question on a scale that ranged from 0 (very dissatisfied) to 5 
(very satisfied). In addition, Delmelle et al. (2013) used the question, ‘how satisfied are you with your social 
contacts?’ to derive information about social satisfaction. Respondents could rate this question on a scale that 
ranged from 1 (most satisfied) to 6 (least satisfied).

The respondents in the survey of Bonsang & Van Soest (2010) also had to evaluate two hypothetical situations, 
which were presented in a short description. One of these descriptions was about someone who gets on well 
with his relatives and who has a large circle of friends. Respondents were asked to evaluate this hypothetical 
situation by asking them if the person in the vignette is satisfied with his social contacts. Bonsang & Van Soest 
(2010) suggest that the evaluation of the hypothetical situations could give insight in the differences in the 
response scales the respondents use. Using the hypothetical situations in this study makes it too comprehensive 
and complicated for respondents.

Moreover, Von Hippel, Henry & Matovic (2008) studied the positive and negative effects of aging on social 
satisfaction. To analyse the social satisfaction, they also used one simple question: ‘how satisfied are you with 
your social life?’. Respondents could rate this question on a large scale with ten response categories, ranged 
from 0 (very dissatisfied) to 10 (very satisfied). The differences with Bonsang & Van Soest (2010) and Delmelle 
et al. (2013) is that they not asked respondents about their social contacts, but they asked questions about 
their whole social life.

Lansford, Sherman & Antonucci (1998) analysed the satisfaction of the quantity of their social network. To 
derive information, they used a questionnaire and asked respondents: ‘do you feel you have as many friends 
as you want, or would you like to have more friends?’. The respondents could rate this question with two 
response categories: ‘I have as many friends as I want’ (coded as 1) or ‘I would like to have more friends’ (coded 
as 0). The second question they asked about the size of the social network was: ‘about changing your social 
network, would you want to have more people in it?’. Respondents could rate this question with two response 
categories: ‘yes’ (coded as 0) or ‘no’ (coded as 1). However, this survey does not include, if respondents are 
satisfied with the social contacts they already have.

In this study, the composition of the social network is relevant to get insight in the effect of the social network on 
social satisfaction. The following groups will be divided: friends, direct neighbours, local residents, association-/ 
club members, colleagues/ fellow students other non-kin and family. To get detailed information about social 
satisfaction on each of these groups, it is needed to ask questions on each of these groups (Table 3.1).
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Questions
How satisfied are you with your friends in your social network?
How satisfied are you with your family in your social network?
How satisfied are you with your direct neighbours in your social network?
How satisfied are you with local residents in your social network?
How satisfied are you with association-/ clubmembers in your social network?
How satisfied are you with colleagues/ fellow students in your social network?
How satisfied are you with other non-kin in your social network?
How satisfied are you with the number of members in your social network?
How satisfied are you with your social life in general?
Response categories: very dissatisfied (1), dissatisfied (2), nor dissatisfied or satisfied (3), satisfied (4) very satisfied (5)

Table 3.1. Questionnaire social satisfaction

Questions
How often do you feel that you lack companionship?
How often do you feel left out?
How often do you feel isolated from others?
Response categories: hardly ever (1), some of the time (2), often (3)

3.2.2 Loneliness
As discussed in the previous section the quality of the social network is more important than the quantity 
of the social network. If the quality of the social network is poor, people can feel lonely and might not feel 
satisfied with their social network. Loneliness is an important aspect of aging and it can be a serious health 
problem. Therefore, it is relevant to gather information about the quality of the social network of individuals. In 
addition, in order to understand the effect of loneliness on social satisfaction, information about the feelings of 
loneliness is needed. A questionnaire is the most common approach to collect data about feelings of loneliness.

For instance, Russel, Peplau & Ferguson (1978) designed a short questionnaire to measure loneliness, the 
UCLA (University of California, Los Angeles) Loneliness Scale. This questionnaire consists of 20 statements, 
which respondents have to rate with four response categories; ‘I often feel this way’, ‘I sometimes feel this 
way’, ‘I rarely feel this way’ or ‘I never feel this way’.  This data collection method has been revised many times. 
The last revised UCLA Loneliness Scale (version 3) is a more reliable and valid data collection method (Russel, 
1996). It also contains 20 statements, which are more simplified and understanding such as, ‘how often do you 
feel alone?’, ‘how often do you feel that there are people you can talk to?’ and ‘how often do you feel isolated 
from others? ’. Respondents also have to rate these statements with four categories; ‘I always feel this way’, ‘I 
sometimes feel this way’, ‘I rarely feel this way’ or ‘I never feel this way’.

Hughes et al. (2004) thought that the UCLA Loneliness Scale was too large and complex. Therefore they 
designed a three- item loneliness scale which is more simplified and can be used for a telephone survey. For 
this study, a similar kind of the questionnaire is used to collect data on feelings of loneliness. Loneliness is a 
small part of this study; therefore the simplified and shorter version will be used (Table 3.2). For this three- 
item loneliness scale, the score is the sum of all items.

Table 3.2. Questionnaire loneliness (Hughes et al., 2004)
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3.3 Social network of elderly

To analyse the social network of elderly, it is important to derive information about social interactions. A two-
day paper-and-pencil social interaction diary is designed to collect data on social interactions. This instrument to 
collect data on social interactions will be discussed in section 3.3.1. As discussed in the literature, characteristics 
of a person’s social network might affect the social satisfaction. Therefore, in addition to the social interaction 
diary, information about people’s social networks is required. A social network questionnaire is designed to 
collect data on the size, composition and quality of individual’s social network. This questionnaire will be 
described section 3.3.2. 

3.3.1 Social interaction diary
A social interaction can be described as an action that involves two or more people and produces various 
characteristic visual/audio patterns (Chen, Yang, Malkin & Wactlar, 2007). In this study, only the personal 
social interactions between two people outside the household will be analysed. All forms of social contact 
can be described as a social interaction, such as a joint activity (e.g. sports or going out together), having an 
conversation (face-to -face, by telephone, through the Internet and social media) and sending or receiving an 
email, letter or text message (Van den Berg, 2012).

Moreover, it is relevant to gather information on the number of social interactions of the respondents, with 
whom, the location, purpose of the social interaction, type of the social interaction, which communication 
modes are used and characteristics of the person they have a social interaction with. To gather this information, 
different approaches might be used, such as observations, interviews and diaries (Van den Berg, 2012). For 
this study, using a diary seems to be the most suitable method. Diaries are used to capture information about 
sensitive and personal moments, as a mechanism for recording events or as a log listing particular events 
(Emmel & Clark, 2009). 

Corti (1993) claims that, using a self-completion diary over other data collection methods, has three advantages. 
First, diaries can be used to collect data on events that are quickly forgotten. Second, they can help in the 
collection of sensitive and personal information. Finally, diaries can be used to gather information about daily 
behaviour and experiences of respondents.

In addition, diaries have been found to provide information about social interaction. For instance, Berry & 
Hansen (1996) explored the relation of positive and negative affect to social interaction. This study consists out 
of two parts. First, interactions were videotapes and rated by observers. In the second part, respondents had 
to complete a diary for a week. In this diary, they indicated the amount of time they had spent on each of 21 
social activities (e.g. having a conversation or playing cards). Positive and negative affect were positively related 
to the number of interactions engaged by the respondents (Berry & Hansen, 1996).

Moreover, Fu (2005) has compared two methods to reflect the extent and nature of daily contact. The first 
method, the single-item survey question, asked respondents about the overall number of daily interpersonal 
contacts. The second method, the contact diary log includes three parts: (1) the demographic characteristics 
and socio- economic status of each individual with whom the respondent has made contact, as well as the 
form, content and duration of the interaction, (2) location, the public, whether the contact was arranged and 
if the interaction was valuable to the respondent, (3) how long the respondent knows this person, how often 
the respondent and the person know each other and how important this person is for the respondent. Three 
informants kept the diaries for three months to report all the daily social interactions. Fu (2005) concluded that 
the log diary on social contacts is more detailed and comprehensive than the single-item survey question and 
is only suitable for committed respondents.

Recently, a number of attempts have been made to gather detailed information on social activities and 
travel behaviour using a diary. For instance, Silvis, Niemeijer & D’ Souza (2006) designed a three day- activity 
diary where respondent had to report their trips and social activities. Respondents were asked to report 
characteristics of each activity, namely, the location, if they travelled, how long the trip was, what mode they 
took and if they travelled with others. 
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They had to report if they saw the person, e-mailed, called or used another communication mode, the age and 
gender of the person, how long they have known each other and the social domain. This study included 24 
respondents which reported a total of 505 trips and 972 social interactions in two months.

Similarly, Van den Berg (2012) designed a diary to collect information on social interactions and social-activity 
patterns which included detailed information about the person were respondent had a social interaction with.  
In contrast with Fu (2005), Van den Berg (2012) used a large number of respondents to get better insight in 
social interactions. 

The diary consists of two parts: a part on interactions and a part on every person the respondents had interact 
with. In the interaction part, respondents could record their social interactions. Questions about the trip, 
communication mode, start and end times, the purpose of the interaction, with whom the interaction took 
place and the location of the interaction were also included. The part on the characteristics of every contact 
person included questions about age, gender, social domain, distance and contact frequency.

For this study, a similar kind of diary is designed to collect data on social interactions, the satisfaction of 
individuals with the different social interactions and social activity-travel patterns. To get a better response rate, 
the diaries will be personal collected (Corti, 1993). The diary should be designed so that it is understandable, 
clear and simple (Van den Berg, 2012). 

The first part of the diary contains pages where respondents report their social interactions and if these social 
interactions included a trip. This part includes questions about: type of social interaction (e.g. face-to-face, a call 
or an email), with whom the interaction took place, if the interaction is routine, pre-arranged or spontaneous, 
the purpose, location and which transport mode is used to get to the social interaction. The respondent is asked 
to fill in one page for each interaction. Reporting the social interactions involves just personal interactions, thus 
no business interactions. The questions which are asked in the diary can be seen in Figure 3.1.

The second part of the diary contains pages where respondents report information about the person where 
they had an interaction with. Information about age, gender, social domain, the strength of the relationship 
with that person, how long the respondent have known this person, the communication modes which are 
used and the frequency of communication with this person. The questions of this part in the diary are shown 
in Figure 3.2.

3.3.2 Social network
It appears from the literature that the following aspects of the social network are relevant: the size of the 
social network, the quality of the social network and the composition of the social network. Therefore, a 
questionnaire will be designed which includes all of these aspects. 

An individual’s social network can be defined as a set of actors (such as people, groups and organizations) and 
ties (relationships or interactions, such as formal- or informal interactions, friendship, financial- or professional 
relationships) that hold these actors together (Chung, Hassain & Davis, 2006; Davies, 2009). Questionnaires 
on social networks differ from ordinary questionnaires; social network questions are mostly sensitive or 
threatening and are difficult to fill out (De Lange, Agneesens & Waege, 2004).

Social network analysis can be described as a set of methods for analysing social networks. Moreover, these 
methods describe, analyse and interpret patterns of relationships between actors (Davies, 2009; Mills et al., 
2014). There are two main approaches to collect data on social networks. The first approach is the socio- 
centric approach (whole- approach); this approach measures patterns of interactions and explains outcomes 
of these patterns within a specific population (Chung, Hassain & Davis, 2006). In this approach data will be 
gathered from all actors in the network (Davies, 2009). 

For example, Abbot et al. (2013) used this approach to find data on assisted living residents and their 
relationships with other residents by asking them about; who they spent time with, who listened to problems, 
who helped them and who listened to them. This approach is not suitable for this study because a specific 
group with shares interests cannot be defined. 
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1. Type of interaction: 
□ Face-to-face
□ Phone call
□ Social media 
 (e.g. Twitter, Facebook, LinkedIn)
□ Sending/ read an email/ letter/ fax
□ Interaction session 
 per text-message/ WhatsApp
□ Conversations online 
 (e.g. chat, discussion forums or    
 conversations during Internet games)
□ Different, namely: 
………………………………………………

2. Time, from………………until…………...

3. With whom did you interact?
    Use for each person a unique name or initials
1…………………………………………………..
2…………………………………………………..
3…………………………………………………..

4. Was this interaction:
□ Routine
□ Pre- arranged
□ Spontaneous

5. Purpose of the interaction (choose 1 main 
purpose):
□  Joint activity,      
 namely:………………………….................
 (e.g. sports, go out or play a game)    
□  Pay a visit to the person’s home
□ Receive guests in your own home
□ Make an appointment
□ Talk/ chat
□ Give or receive information/advice
□ Discussion
□ Other, namely..................... 

SOCIAL INTERACTION              

6. Where did the interaction take place? 
□ In or around your home (skip questions 7 and 8)
□ Residence of other person
□ Work
□  School
□ Shop
□ Café, bar, restaurant
□ Public space in the neighbourhood
□ Sport facility
□ On the road
□ Different, namely: ……………………………………… 

7. How far away from your home does this interaction 
take place?
□ 0-1 km
□ 1-2 km
□ 2-5 km
□ 5-15 km 
□ 15-30 km
□ 30-60 km
□ 60-100 km
□ 100-200 km
□ > 200 km, namely..........................................km
□ Don’t know

8. How did you get here? (choose 1 mode)
□ Car as driver
□ Car as passenger
□ Moped
□ Bus/tram/subway 

9. How important is this interaction for you?
□ Very unimportant
□ Unimportant
□ Neutral
□ Important 
□ Very important

Figure 3.1 Interaction page diary

□ Train
□ Bicycle
□ Walking
□ Other
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PERSON 1            

1. Name/ initials

………………………………………………

2. Age
□ 0-9
□ 10-19
□ 20-29
□ 30-39
□ 40-49 
□ 50-59
□ 60-69
□ 70-79
□ 80 or older
□ Don’t know

3. Gender
□ Male
□ Female

4. Social domain (choose hierarchical)
□ Family
□ Friends
□ Direct neighbours
□  Association-/ club members
□ Colleagues/ fellow students
□ Local residents
□ Other non-kin

5. How strong is your relationship?
□            Very strong  
□ Somewhat strong
□ Not so strong
□ Not that strong at all

6. How long have you know each other? 
□ Not
□ Less than 1 year
□ 1 to 2 years
□ 2 to 5 years
□ 5 to 15 years
□ 15 years or more

7. How far away does this person live?
□ 0-1 km
□ 1-2 km
□ 2-5 km
□ 5-15 km 
□ 15-30 km
□ 30-60 km
□ 60-100 km
□ 100-200 km
□ > 200 km, namely..........................................km
□ Don’t know

8. How often do you interact with each other in the 
below mentioned ways?

neve
r

less 
than

 once
 a 

month

once
 a 

month

2 or 3
 tim

es a
 m

onth

once
 a 

week

2 to
 5 tim

es a
 w

eek

(al
most)

 eve
ry 

day

Face-to-face □ □ □ □ □ □ □
Phone call □ □ □ □ □ □ □
Social media □ □ □ □ □ □ □
Sending/ read an email/ letter/ fax □ □ □ □ □ □ □
Sending/ read a text-message □ □ □ □ □ □ □
Conversations online □ □ □ □ □ □ □

Figure 3.2 Person’s page diary
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The second approach is the ego-centric approach; this approach focuses on the social network surrounding 
one ego and determines the influence of each network member on this ego (Marin & Wellman, 2011). In 
this approach data will be gathered from one ego about their relationship with others in their social network 
(Davies, 2009). Abbot, Bettger, Hampton & Kohler (2013) used besides the socio- centric approach also the 
ego-centric approach. They asked respondents two name-generating questions, namely; with whom they 
discuss important matters and with whom they discuss their health. The ego-centric approach has also been 
used by Van den Berg (2012), Carrasco et al. (2008), McCormick, Salganik & Zheng (2010) and Thomese & Van 
Tilburg (2000).

A standard method in the ego-centric approach to find data on social networks, network characteristics and 
structures is the ’name generator’ (Marin & Hampton, 2006). Generally, there are four name generating 
approaches; interaction approach, exchange approach, role- relation approach and the effective approach 
(Marin & Hampton, 2006; Molin, Arentze & Timmermans, 2008).

First, the effective approach asks respondents about the most important people in his/her life, or people were 
they have a close personal relationship with (Kogovšek & Hlebec, 2009). Another approach is the interaction 
approach: this approach identifies the relationships with whom the respondent had contact with in a certain 
period (Marin & Hampton, 2006). Respondents (ego’s) are asked about interactions with other people (alters) 
in a particular period of time (Kogovšek & Hlebec, 2009). This approach does not take in account the strength 
of these interactions and how important these interactions are (Van den Berg, 2012).  

Thirdly, the role-relation approach focuses on the influence or role of network members in a specific domain, 
such as friends, neighbours and close kin (Marin & Hampton, 2006). Respondents are asked to name all alters 
of each specific domain (Molin et al., 2008). For example, Van Knipscheer et al. (1995) used this approach to 
identify network members of respondents in seven specific domains of the social network: household members, 
children and partners, other relatives, neighbours, persons from work or classes, members of organizations 
and others. Questions on these specific domains were asked, for example: ‘name the persons (e.g. at your 
work) with who you are in touch regularly and who are important to you’. A disadvantage of this approach is 
that less precise information on network members will be derived (Kogovšek & Hlebec, 2008).

Finally, the exchange approach focuses on the rewarding and supportive interactions between ego‘s and alters 
(Molin et al., 2008; Marin & Hampton, 2006). In this approach respondents are asked about with whom they 
exchange important things and services (Kogovšek & Hlebec, 2009). In the field of aging, Cornwell (2009) used 
the exchange approach to find information about the social network of older adults. They asked respondents: 
‘looking back over the last 12 months, who are the people with whom you most often discussed things that 
were important to you?’.

Either approach has its advantages and disadvantages and identifies a specific portion of the social network. 
To get more information about the social network and have fewer forgotten network members a multiple 
elicitation technique should be used instead of using a single name generator (Van den Berg, 2012; Molin et 
al., 2008).

The Connected Lives Study (a broader study about people’s communication patterns) (Wellman et al., 2005) 
asked respondents to report the number of people who are ‘very close’ and the number of people who are 
‘somewhat close’. People who are very close were defined as ‘people with whom they discuss important 
matters, people who are there when they need help and people were they regularly keep in touch with’. People 
who are somewhat close can be defined as ‘people who are more than just casual acquaintances, but not 
very close’. Wellman et al. (2005) asked the respondents these two questions in eight categories of network 
members: family living outside of your household, other relatives, neighbours, people you currently work with, 
or go to school with, people you know only online, people from organizations, friends and other people. 

Carrasco et al. (2008) collected data that is part of The Connect Live Study to study social activity-travel 
patterns. To collect data on the social network, the same name generators as Wellman et al. (2005) were 
used. Respondents had to report the people who live outside their household with whom they felt very close 
or somewhat close (Carrasco et al., 2008). In addition, Van den Berg (2012) asked their respondents the same 
name generators.



31

Similarly, Cornwell (2011) used data collected by the National Social Life, Health, and Aging Project (NSHAP) in 
2005–2006 to compare older men’s and women’s network bridging potential. To collect information about the 
social network of elderly, they asked respondents with whom they often discuss important things over the past 
year. This is comparable with the question of people who are very close to the respondents (e.g. Wellman et 
al., 2005; Carrasco et al., 2008; Van den Berg, 2012).

The social interaction diary, described in the previous section, collects information about social interactions 
of the respondents. Therefore, it is important that the social network questionnaire focuses on the size, the 
composition and the quality of the social network. 

In addition, a set of name generators will be used, which are similar to the name generators that are used by 
Wellman et al. (2005), Carrasco et al. (2008) and Van den Berg (2012). The affective approach, the exchange 
approach and the role-relation approach are combined in these name generators. These name generators will 
be used in the following selection domains outside of the household based on the social domains of Van den 
Berg (2012):

- Friends
- Family (children, children-in law, siblings (-in law) and other kin)
- Direct neighbours
- Local residents
-  Association-/ club members
- Colleagues/ fellow students
- Other non-kin

Table 3.3 Name generators social network questionnaire

Name generators
1.     Think about the people you feel very close to. (people with whom you discuss important matters or keep
regularly in touch with or that are there for you if you need help)
2.     Think about the people you feel somewhat close to. (people that are more than just casual acquaintances, but
not very close)

To find more additional information about alters which are named by the respondents; a set of additional 
questions can be asked (Pustejovsky, Spillane, 2009). These questions are called ‘name interpreters’ and 
provide more information about the characteristics of alters, such as social-economics characteristics, the 
relationship with the ego and the frequency and characteristics of the interaction with the ego (Carrasco et 
al., 2008). For this study, only the name generators will be used, because information about characteristics of 
alters are already asked in the person’s page in the two-day social interaction diary.

3.4 Place attachment

Another factor which is important to understand the relationship between personal- and neighbourhood 
characteristics and social satisfaction is ‘place attachment’. Place attachment is a collection of memories and 
feelings about a specific location (Rubinstein & Parmelee, 1992). From the existing literature it appears that 
feeling attached to the living environment might be important for the social network and social satisfaction.

A 12-item survey with five response categories is designed to quantitative measure the two dimensions of 
place attachment, namely, ‘place identity’ and ‘place dependence’. This survey is now referred as the ‘Place 
Attachment Inventory’ (PAI) and is recently used in many studies (Williams & Vaske, 2003). The survey includes 
statements such as, ‘I feel that this place is a part of me’, ‘this place means a lot to me’ and ‘I get more 
satisfaction out of being at this place than at any other’. Moreover, respondents can rate these statements with 
five categories; ‘strongly disagree’, ‘disagree’, ‘neutral’, ‘agree’, and ‘strongly agree’ (Semken, 2005). 
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In addition, for this study the 12-item survey from Williams & Roggenbuck (1989) will be used to measure the 
two dimensions of place attachment (Table 3.4). A total score of below 36 points indicates a negative place 
attachment and a score above 36 points indicates a positive place attachment.

Table 3.4 Questionnaire place attachment (Williams & Roggenbuck, 1989) 

3.5 Personal- and neighbourhood characteristics
 
To analyse this relationship between personal- and neighbourhood characteristics, changes in social life and 
the social network and social satisfaction, it is important to derive information about the different personal- 
and neighbourhood characteristics which are shown in Figure 2.2. 

3.5.1. Personal characteristics
As discussed in the literature, personal characteristics can affect the social network and social satisfaction 
of individuals. Based on the literature, data on the following characteristics are important to collect: age, 
gender, household composition, home ownership, club membership, ethnicity, health, mobility, income and the 
education level of individuals. To collect data on these personal characteristics, a questionnaire will be designed. 
Similar questions of Van den Berg (2012) will be used to collect data on age, gender, home ownership, ethnicity, 
income, education level. The questionnaire about the personal characteristics is mostly standard; however 
measuring club membership, the health conditions and mobility of individuals is more complex. Changes in 
social life are mostly caused by life events. To measure these life events a questionnaire is designed in paragraph 
3.5.3. The questionnaire on personal characteristics is shown in Appendix 1. 

Club membership
Information about club membership or participating in a voluntary association is important for analysing the 
social network and social satisfaction of individuals. Therefore questions will be designed to collect data on 
participation in clubs or voluntary associations.

Van den Berg et al. (2011) analysed the relationship between participation in clubs or voluntary associations, 
trip frequency and social network characteristics. To collect data on the participation in clubs and voluntary 
associations, 516 respondents were asked if they were an active member of  a club of voluntary associations, 
such as sports club, political party or organization, neighbourhood association and an education or student 
union. Following up, they were asked in how many clubs or voluntary associations they are actively involved. 
Finally, respondents had to report how often they go to their clubs or associations.

Results of this study suggest that through social networks, people get in contact with associations and become 
members and results show that people who go more often to club or association activities, have a larger social 
network. For this study, similar questions will be asked to derive information about the participation in clubs 
or voluntary associations. 
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Health 
Collecting data on the health conditions of elderly is relevant to get insight in the limitations of elderly and the 
effect of this on the social network and social satisfaction. Impaired health could give limitations to the mobility 
and subsequently could have an affect the social network. 

Mobility is often included as a dimension of health conditions in existing research. A standardized and simple 
survey, named as EQ- 5D, is designed by the EuroQol Group (a network of international and multidisciplinary 
researchers) to measure the health status of individuals (Rabin, De Charro & Szende, 2004). The survey includes 
5 questions about 5 different dimensions of health, namely mobility, self-care, everyday activities, pain and 
anxiety/depression. Moreover, there are three response options for each question, namely no problems (1), 
moderate problems (2) and serious problems (3). For example the question about mobility has three response 
options; ‘I don’t have problems with walking’ (1), ‘I have some problem with walking (2)’ and ‘I have serious 
problems with walking’ (3) (Lamers et al., 2005).

In addition, Ware, Kosinksi & Keller (1996) designed the ‘12- Item Short Form Health Survey’, which is based 
on the longer version 36- Item Short-Form Health Survey (SF-3 6). This survey is designed to measure the 
health status and quality of life of individuals. This survey instrument consists out of 8 dimensions: physical 
functioning, role limitations due to physical problems, physical pain, general health, vitality, social functioning, 
role limitations due to emotional problems and mental health (Universiteit Maastricht, 2013). The 12- Item 
Short Form Health Survey includes questions like: ’does your health limit you in activities?’, ‘how much time 
has your physical or emotional problems interfered with your social activities, during the past 4 weeks?’ and 
‘during the past 4 weeks have you had any of problems with regular daily activities as a result of emotional 
problems (such as feeling depressed or anxious)?’. Compared to the survey of the EuroQol Group, this survey 
is more comprehensive. 

One of the surveys that focuses on specifically the mobility of elderly, is the Elderly Mobility Scale (EMS) 
designed by Smith (1994). The Elderly Mobility Scale contains 7 items which are important for performing 
everyday activities and will be scored: lying to sitting, sitting to lying, sitting to standing, standing for 10 seconds, 
gait/ walking indoors, timed 6 meter walking and functional reach (Nolan, Remilton & Green, 2008).

In addition, The Modified Rivermead Mobility Index (MRMI) is another instrument to measure the mobility of 
individuals (Johnson & Selfe, 2004). It measures the ability of an individual to perform an activity. The MRMI 
contains eight items, namely: turning over, changing from lying to sitting, maintaining sitting balance, going 
from sitting to standing, transferring, walking indoors, and climbing stairs (Ganvir, 2011). 

These surveys on particular the mobility are too comprehensive and complex for this study on the effect of 
personal-and neighbourhood characteristics on the social network and social satisfaction of elderly. Moreover, 
in this study the questions, ‘overall, how would you say your health is?’ and ‘do you have a long-term illness or 
disability that hinders you with travelling?‘ will be used to get a short, clearly and completely view of the health 
status of individuals.

Mobility
The mobility of individuals is an important factor for having social interactions with other people. Existing 
literature shows that mobility has an effect on the size of the social network. Collecting data on mobility could 
give a better insight in the relationship between personal characteristics and the social network.

Van den Berg (2012) found that people who own a car tend to have a larger social network. A car helps to 
maintain social contacts at a larger distance. Therefore, for this study, it is important to collect information 
about car ownership. To derive information about car ownership, Van den Berg (2012) asked respondents 
whether they owned of a driving license, whether they had access to a car and how often respondents used 
the car being a passenger and being the driver. Similarly, Delmelle et al. (2013) asked the respondents if they 
had access to at least one car in the household. For this study, similar questions will be asked.

Moreover, from the existing literature it appears that people who use walking as a means of transportation 
have more contacts (Van Cauwenberg et al., 2014). Van Cauwenberg et al. (2014) studied the relationships 
between the perceived neighbourhood social environment and walking for transportation among elderly.  
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Data was collected using a structured questionnaire among 50.986 elderly, aged 65 years and older, in 142 
municipalities in the Dutch-speaking part of Belgium (Flanders) between 2004 and 2010. To measure walking 
for transportation, they asked respondents: ‘how often do you walk for transportation?’. They could answer 
this question with a 5- point scale ranging from ‘never’ to ‘almost daily’.

Similarly, Glanz (2011) studied the relation between the neighbourhood design, walkability and social interaction. 
Respondents were asked how many days they walked in a typical week. They could rate this question with five 
scales: ‘0 days a week’, ‘1-2 days a week’, ‘3-4 days a week’, ‘5-6 days a week’ and ‘every day’. 

Compared to Van Cauwenberg et al. (2014) and Glanz (2011), Van den Berg (2012) collected data on the use 
of all transport modes. Respondents were asked how many times they used a car, train, bus / tram / metro, 
moped or scooter, a bicycle and walking for transportation. In addition, Van den Berg also asked respondents 
about the time of travelling between work and their home and which transport mode they used.

For this study, it is important to collect data on the use of all transport modes for analysing the relationship 
between social network and personal characteristics. Therefore, questions which are used in the study of Van 
den Berg (2012) will also be used in this study to measure the use of transportation modes (Appendix 1).

3.5.2 Changes in social life
Certain circumstances or events, such as the death of a loved one, a divorce, job loss or relocation can effect 
the social network. The existing social network can be reduced by these events or even disappeared. For this 
study, it is important to analyse how changes in life affect personal relationships and social networks in general. 
Information on changes in socio- economic characteristics can be derived from comparing the data of the 
study 2008 from Van den Berg (2012) and data that will be derived from personal characteristics for this study. 
Therefore, a questionnaire will be designed based on specifically social network changes.

The literature described in the previous chapter shows that life events have an impact on the composition and 
size of the social network. Research using publications on social network and life event shows that puberty, 
marriage, parenthood, job entry, loss of a spouse, death of a relative, divorce and relocation affect the size and 
composition of the social network (Wrzus et al.,2013). Therefore, information about life events is important to 
understand the quality of social networks.

Many studied on life events focus on the effect of life events on stress. For example, the Recent Life Changes 
Questionnaire (RLCQ) is designed to capture information about changes in life over a 6- month or a 1- year 
time span (Miller & Rahe, 1997). This survey asks questions about five domains, namely, work, health, home 
and family, personal and social and financial changes. The section about personal- and social changes includes 
events which respondents have to report if they experienced any of these events. 

These are events, such as change in personal habits, vacation, change in school or work, change in social 
activities, engagement to marry, an accident or the death of a close personal friend (Miller & Rahe, 1997). Points 
are added by importance to each event. Most of these events are comparable to the events used by Wrzus et 
al. (2013).  On the other hand, this questionnaire is focused on reflecting the impact of stress. Therefore many 
events in this questionnaire are not suitable for this study.

For this study, a question is designed to collect information about life events, which can affect the social 
network based on the events used by Wrzus et al. (2013) and the Recent Life Changes Questionnaire (RLCQ). 
This question is shown in Table 3.5.
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3.5.3. Neighbourhood characteristics

Regarding to neighbourhood variables, most data can be derived from the postal code of the area. As discussed 
in the literature the following variables are relevant to collect: density, facilities in the neighbourhood, land-use 
mix, social cohesion, composition of the population, walkability, number of green and the type of dwellings. 

Information about density, facilities in the neighbourhood, composition of the population, number of green and 
type of dwellings will be derived from the postal codes of respondents. Data will be collected from Buurtmonitor 
Eindhoven and Statline (CBS). Social cohesion, land-use mix and the walkability of the neighbourhood are more 
difficult to measure and will not be derived from the respondent’s postal code. 

Social cohesion
Social cohesion covers the internal bond of a social system, such as a family, a neighbourhood, an association 
and a society (De Hart, 2002). From the literature it appears that social cohesion might affect social networks 
and social satisfaction. Therefore, a questionnaire on social cohesion was designed.

Woononderzoek Nederland (WoOn) analyses the social cohesion with statements which give as a total an 
indication of the degree of social cohesion in the neighbourhood (Verweij & Ruijsbroek, 2009). Social cohesion 
is measured by the degree of feeling connected to the neighbourhood and if they can identify themselves with 
the neighbourhood. This is just a small part of Woononderzoek Nederland (WoOn), so not every aspect of 
social cohesion is mentioned. Respondents have to rate nine statements about social cohesion, such as ‘I have 
a lot of contact with my direct neighbours’, ‘People hardly know each other in this neighbourhood’ and ‘I feel 
at home in this neighbourhood’. 

These statements have much in common with the statements of place attachment. A more comprehensive 
tool to measure social cohesion in the neighbourhood is designed by Decide (2007). This tool includes 7 
questions about social cohesion and it focuses on the extent to which residents do activities together and the 
degree of solidarity between residents. The survey of Decide (2007) is more comprehensive and provides a 
better understanding of social cohesion, than the survey of Woononderzoek Nederland (WoOn) (Verweij & 
Ruijsbroek, 2009). 

The questionnaire of Decide (2007) will be used to measure social cohesion in this study and is shown in Table 
3.6. The results of the measuring instrument consists of a mean sum score of these questions. A higher sum 
score means a better social cohesion in the neighbourhood.

Did you experienced one of the following changes, from 
2008 until now, which affected your social life? 
(multiple answers possible) 
□ non changes
□ get married/ moving in together
□ divorce 
□ death of a relative
□ death of a spouse
□ relocation
□ fired
□ new job 
□ parenthood
□ child (ren) moved out
□ other, namely.....................

Table 3.5. Question on life events that affect the social network
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Table 3.6 Questionnaire social cohesion (Decide, 2007)

Walkability
The third neighbourhood variable that will be measured by a questionnaire is the ‘walkability’ of the 
neighbourhood. It appears from the existing literature that people are influenced through their surroundings by 
the decision to walk (Stathi et al, 2012). Therefore, it is relevant to measure the walkability from the perception 
of residents. 

The Neighbourhood Environment Walkability Scale (NEWS) is one of the surveys which are designed to measure 
the perception of residents on the walkability in the neighbourhood (Cerin, Saelens, Sallis & Frank, 2006).  
This long questionnaire includes 68- items about characteristics of the neighbourhood which are related to 
the walkability, namely: density, land -use mix diversity, land use- mix access, street connectivity, walking/
cycling facilities, aesthetics, traffic safety and crime safety (Cerin et al., 2006). In addition, a less complex and 
shorter measurement tool is the ‘Neighbourhood Walkability Checklist’ (NWC) (National Heart Foundation 
of Australia, 2011). The tool includes four dimensions:  walker friendliness, comfort, safety, convenience and 
connectedness. The survey includes 30 questions on the four dimensions. 

Glanz (2011) designed a questionnaire in combination with social interaction to measure the relationship 
between walking and social interactions. Question such as ‘in a typical week how many days do you walk?’ 
and ‘how often do you stop to talk with people as you walk?’ were used. Glanz (2011) used a separate audit 
to collect information about the physical characteristics of the neighbourhood to assess the walkability. This 
questionnaire focuses more on social interactions during walking, than on the walkability of the neighbourhood.

Furthermore, Hanibuchi et al. (2012) measured the neighbourhood walkability with four built environment 
measures: density, street connectivity, land use mix, and the availability of parks or green spaces. 

Questions
1. How often, in the past six months, did you have a chat with someone from the neighbourhood?
2. If you are away from home, is there someone in your neighbourhood who looks after your house, for example to make 
sure that there is no forced entry or give the plants some water?
3. If something important happens in the neighbourhood or with a neighbour, is there someone in your neighborhood who 
will makes you aware of it?
4. Do you feel involved with the people who live in your neighbourhood?
5. If there is a sad moment or a sad event in your life, are there local residents who helps and support you?
6. Are there sometimes any neighborhood parties, barbecues or other activities in the neighbourhood, for which the 
whole neighborhood is invited? [IF YES] How often do you go to these parties, barbecues or activities?
7. Have you in the past year collaborated with other local residents to organize something in the neighbourhood, for 
example, to organize a neighbourhood party or activity, or to make a neighbourhood newspaper [IF YES] How often have 
you met in the past year with these local residents?

Response categories:
Question 1:                                                                                                                                                                                                           
once a year or less (1), a few times a year (2), a few times each month (3), once a week (4), a few times each week or more 
(5) 

Question 7.                                                                                                                                                                                                                                        
[not collaborated] (1), collaborated about once every half a year (2), collaborated about once every three months (3), 
collaborated about once every two months (4), collaborated about every month or more frequently (5)

Question 2, 3, 5 & 6:                                                                                                                                                                                                                       
almost never (1), usually (2), sometimes yes / no (3), usually (4), almost always (5)
Question 4:                                                                                                                                                                                                                                         
with hardly anyone (1), with most people not (2), with some people yes / no (3), with most people though (4), with almost 
everyone (5)
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Questions

1. I can do most of my shopping in local stores
2. It is easy to walk to a transit stop (bus, train) from my home
3. Stores are within easy walking distance at my home
4. The sidewalks in my neighbourhood are well maintained
5. It is safe to walk in or near my neighbourhood
6. There are many interesting things to look at while walking in my neighbourhood
7. The speed of traffic on the street I live on is usually slow
8. My neighbourhood is well lit at night
9. I see and speak to other people when I am walking in my neighbourhood
10. There are attractive buildings/homes in my neighbourhood
11. The streets in the neighbourhood are understandable and recognizable
Response categories: strongly disagree (1), disagree (2), agree (3) and strongly agree (4)

Information about the street connectivity and the availability of green spaces is obtained by using the Digital 
Map 2500 (Spatial Data Framework). Data on the density and land use mix are derived from the respondent’s 
postcode using the yellow pages and statistics of 2005 census.

Based on the literature a questionnaire will be designed to measure the walkability in the neighbourhood from 
the perception of residents on the four dimensions of walking: walker friendliness, comfort, safety, convenience 
and connectedness (Table 3.7). Statements of The Neighbourhood Environment Walkability Scale (NEWS) will 
be used to measure the walkability. 

Table 3.7. Questionnaire walkability (Cerin et al., 2006)

Land-use mix
Land- use mix plays a major role in urban planning and can be described as the composition of different 
functions within a given geographic area (Frank & Pivo, 1995). The literature indicates that an area with mixed 
functions has a positive effect on the number of social interactions. The separation of functions might have a 
negative effect on the formation of a community (Buffalo et al., 2011).

An instrument to measure land-use mix is ‘the entropy index’, which is developed to describe the distribution 
of built square meters among seven functions, namely single family, multifamily, retail and services, office, 
entertainment, institutional and industrial/manufacturing (Frank & Pivo, 1995). The level of land-use mix is 
measured by the following formula:

Level of land use mix (Frank & Pivo, 1995) = 

 - [single family • log10 (single family)] 
+ [multifamily • log10 (multifamily)] 
+ [retail and services • log10 (retail and services)] 
+ [office • log10 (office)] + [entertainment • log10 (entertainment)] 
+ [institutional • log10 (institutional)] 
+ [industrial/manufacturing • log10 (industrial/manufacturing)

This formula includes detailed land use categories and dependents on the availability of detailed land maps. 
Moreover, land-use mix is a small part of this research, this formula is too comprehensive for using it in this 
study. 

Tanimowo (2006) studied the relationship between land-use mix and travel patterns in Ogbomoso, Nigeria. In 
this research, the land-use mix is derived from the percentage of residential land use. An other way to measure 
land-use mix is the ratio between the number of residents of neighbourhood and number of persons employed 
in the neighbourhood (Gemeente Amsterdam, 2009). 
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There can be distinguish three  different neighbourhoods, that will be used in the analyses:

• Residential neighbourhoods (number of residents is above 75%) 
• Mixed neighbourhoods (50-75% residents)
• Work neighbourhoods (37-50% residents)

3.6 Conclusion

This chapter has presented the operationalization of the data collection of the different variables of the conceptual 
model as described in the previous chapter. The aim of the data collection is to capture information about 
the relationships between social satisfaction, social networks, personal-and neighbourhood characteristics, 
loneliness and place attachment. The data collection consists of a two-day paper- and-pencil social interaction 
diary to collect detailed information about characteristics of social interactions of respondents and the persons 
who participate in these interactions. Personal- and neighbourhood characteristics, data on social networks, 
loneliness, place attachment and social satisfaction will be collected in a questionnaire. 

The data collection should provide a better insight in the relationships between, personal characteristics, social 
satisfaction, social networks and the living environment. The questionnaire is shown in Appendix 1.
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4. Data collection and descriptive statistics

4.1 Introduction

For this research an instrument, a social interaction diary, is designed to collect data. This instrument consist of a 
two-day paper-and-pencil social interaction diary and a questionnaire on the social network, social satisfaction, 
loneliness, place attachment and on personal- and neighbourhood characteristics. The social interaction diaries 
are distributed between April and May 2014 in the region of Eindhoven. The aim is to collect a second wave 
of social interaction diaries from the respondents that took part in the study by Van den Berg (2012) in 2008.

In 2008, addresses were randomly selected in a number of neighbourhoods in Eindhoven and surrounding 
towns (Nuenen, Gerwen, Geldrop, Son en Breugel, Liempde, Nijnsel and Sint Oedenrode). The aim of the data 
collection in 2008 was to collect an equal number of diaries for five different classes of urban density to secure 
a sufficient variation in characteristics of the built environment, namely:

1. Very high density (2500 or more addresses per km2)
2. High density  (1500 to 2500 addresses per km2)
3. Moderate density (1000 to 1500 addresses per km2)
4. Low density  (500 to 1000 addresses per km2)
5. Very low density (less than 500 addresses per km2)

Out of the 747 useful diaries collected in 2008, 523 addresses of the respondents are known. These 523 
respondents were personally approached at their home, if they were willing to participate in this study. The 
people, who weren’t at home, were called subsequently, whether they wanted to participate in this study. If 
people were willing to participate, they received a social interaction diary, which was collected about a week 
later. 

From the 523 respondents who were approached, 215 (41%) accepted a diary. Out of these accepted diaries, 
141 useful diaries returned. This gives an overall response of 27%.  Besides these addresses, 47 new addresses 
were selected, which consists of acquaintances and some randomly selected addresses. Out of these addresses, 
36 useful diaries returned. This results in a total of 177 useful diaries. Table 4.1 shows the number of diaries 
across the different levels of urban density. The number of diaries collected for the five classes of urban density 
is more equal in the sample of 2008 compared to the sample of 2014. This is probably due the fact that the 
number of addresses per km2 increased over the past six years.

Table 4.1 Variation urban density of the sample

Urban density Diaries completed 2008 % completed 2008 Diaries completed 2014 % completed 2014
1 136 18% 40 23%
2 154 21% 37 21%
3 159 21% 62 35%
4 159 20% 19 10%
5 139 19% 19 11%

Total 747 100% 177 100%

Respondents were asked to keep the diary for two days to collect information about social interactions. To 
compare data from 2008 and 2014, respondents were asked to keep the diary the same two days as in 2008. 
If they were not able to keep the diary for the same two days as in 2008, they were allowed to choose the two 
days themselves. This decision was made to increase the number of participations of respondents. Table 4.2 
shows the distribution of diary days by days of the week. In total, 346 diary days were recorded. Out of 177 
respondents, 3 respondents only filled in the questionnaire and 2 respondents kept the diary for only 1 day.  

The next paragraphs present descriptive statistics on personal- and neighbourhood characteristics, social 
networks, place attachment, social satisfaction and loneliness. The descriptive analyses are used to examine the 
quality and representativeness of the collected data. First, the personal characteristics of the 177 respondents 
are presented. The samples are compared to the population of the Netherlands and the sample of Van den 
Berg (2012) to check how representative they are. 
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Next, the analyses of data on neighbourhood characteristics, social network, place attachment, social 
satisfaction and loneliness, are presented. 

Table 4.2 Diary days across day of the week

Day of the week Day 1 Day 2 Total %
Monday 21 23 44 12%
Tuesday 32 23 55 16%
Wednesday 29 30 59 17%
Thursday 31 32 63 18%
Friday 20 32 52 15%
Saturday 21 17 38 11%
Sunday 20 15 35 10%
Missing 3 5 8 2%
Total 177 177 354 100%

4.2 Personal characteristics

Data was collected on personal characteristics, namely age, gender, home ownership, household composition, 
club membership, mobility, health and income/ education level, using a questionnaire. From the literature it 
appears, that these variables might affect the social network and social satisfaction of individuals. First, this 
paragraph presents descriptive analyses and an examination of the representativeness of the basic personal 
characteristics (age, gender, home ownership, household composition, club membership and income/ 
education level). Second, the mobility of the respondents will be discussed. Having a car, the use of different 
transportation modes and the frequency that people walk for recreation /transportation in the neighbourhood 
will be analysed. Finally, the health condition of the respondents will be analysed.

4.2.1. Basic personal characteristics
Table 4.3 shows the basic personal characteristics of the 177 respondents. The sample of this research is 
compared to the sample used by Van den Berg (2012) and to the population of the Netherlands (Statline, 
2012). The sample shown in Table 4.3 is not quite representative of the Dutch population. This can be explained, 
because the respondents participated in this study are largely similar as the respondents who participated in 
the study by Van den Berg (2012) in 2008. As can be seen, the sample is more similar to the sample of Van den 
Berg (2012).

First, the sample contains a larger share of woman than men. This can be related to the sample of Van den 
Berg (2012). Moreover, it also might be related to the personal approach of the data collection. Women may 
spend more time at home, so it is more likely that they would answer the door. Secondly, the sample contains a 
higher percentage of people with an age between 40 and 80 years compared to the Dutch population and the 
sample of Van den Berg (2012). This might be caused by the fact that, the same respondents who participate in 
2008, were asked if they were willing to participate again in this research. Therefore, the age groups have been 
shifted. In addition, this might also partly be related to the fact that elderly spend more time at home, so they 
are more likely to answer the door.

The sample contains a high percentage of people who own their home. This is probably partly due to the fact 
that the length of residence in a rental home is shorter than the length of residence when people own their 
home. People, who moved, are less likely to participate in this research. Moreover, it is also probably partly 
due to the large share of older age groups who lived at the same place for a very long time. In this sample, the 
average number of years, that people lived in their current home, is 21 years. 

In addition, people living in a single-person household and a single parent household are underrepresented in 
this sample. This is probably due the high percentage of people aged between 40 and 80 years. The same goes 
for the over-representation of people without a job in the sample. The sample contains a high percentage of 
people with a higher education, which is also observed in the sample of Van den Berg (2012). 
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Sample (N) Sample (%) Sample (%)            
(Van den Berg, 2012)

Netherlands (%) 

Gender
Male 68 38 39 50

Female 109 62 61 50
Age

Age (<20 years) 2 1 3 23
Age (20 - 40 years) 26 15 34 25
Age (40 - 65 years) 86 49 49 36
Age (65 - 80 years) 56 32 13 13

Age (> 80 years) 7 4 2 4
Home ownership

Home owner 144 81 56
Tenant 33 19 44

Houshold composition
one person household 23 13 11 37

couple without children 80 45 34 29
couple with indwelling (s) child (ren) 64 36 47 27

single parent family 7 4 5 7
other 3 2 2 1

Income
Low (< 3000,- p.m.) 96 54 58 71
High (>3000,- p.m.) 72 41 33 29

(missing) 13 7 9
Education

Primary education 34 19 23 29
Secondary education 54 31 31 43

Higher education 89 50 46 28
Work

No work 96 54 35 48
Part time work 49 28 38 21
Full time work 32 18 27 31

Club membership
no club membership 59 33 30

1 club 58 33 28
2 or more clubs 60 34 42

It is also probably partly due to the fact that people with a higher education are more willing to participate in 
a research. The sample contains a small difference between the number of people with a high income and the 
number of people with a low income; this is not representative of the Dutch population.

As can be seen, the percentages of no club membership, one club membership and two or more club 
memberships are almost the same. The sample is somewhat comparable to the sample of Van den Berg 
(2012). The sample contains, compared to the sample of 2008, fewer respondents who are members of two 
or more clubs/ voluntary associations. This small difference is probably partly due to different questions in the 
questionnaire of  this research, compared to the questions used by Van den Berg (2012).

Table 4.3 shows that the sample differs somewhat from the Dutch population. Therefore, we should be careful 
when generalizing the results in the next chapters.

Table 4.3 Basic personal characteristics of the sample
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4.2.2. Mobility
Information about mobility is important for analysing the relationship between personal characteristics and the 
social network of individuals. It appears from the existing literature that car ownership, walking for recreation/ 
other movements in the neighbourhood and the use of different transportation modes could affect the social 
network of individuals (e.g. Van Cauwenberg et al., 2014; Glanz, 2011; Van den Berg, 2012; Delmelle et al., 
2013). Therefore, in this paragraph, the mobility characteristics of the sample will be analysed.

Car ownership
As can been seen in Table 4.4, the sample contains a high percentage of households that own one car.  This 
is in line with the sample of Van den Berg (2012), which also contains a high percentage of households that 
own one car. The sample of Van den Berg (2012) contains a larger number of households that own 2 or more 
cars. This sample and the sample used by Van den Berg (2012) differ somewhat from the Dutch population; 
the percentage of households which don’t own a car is much lower compared to the Dutch population. This 
is probably due the fact, that the major part of this sample consists out of the same respondents which 
participated in 2008. 

Table 4.4 Car ownership

Sample (N) Sample (%) Sample (%)            
(Van den Berg, 2012)

Netherlands (%) 

Car ownership
No car in household 18 10 9 29

1 car in household 116 66 57 49
2 or more cars in household 43 24 34 23

Walking in the neighbourhood
The existing literature shows that elderly who use walking as a means of transportation have more contacts, 
because spontaneous interactions between neighbours might occur during walking (Van Cauwenberg et al., 
2014). Therefore, respondents in this sample were asked to report the frequency of walking for recreation and 
walking for transportation in the neighbourhood.

Figure 4.1 shows two pie charts of walking for recreation and walking for transportation in the neighbourhood. 
Respondents were asked to indicate how often they walked in the neighbourhood as a leisure activity and for 
transportation. As can been seen in the pie chart of walking for recreation, most people (40%) walk 1-2 times 
a week as a leisure activity. Moreover, 23% of the respondents walk 3-4 times a week. A small proportion 
of respondents walks 5-6 times per week (7%) or nearly every day (10%) in the neighbourhood as a leisure 
activity. It stands out, that a large part of the respondents (20%) never walks in the neighbourhood as a leisure 
activity. In the next paragraph, the walkability of neighbourhoods will be discussed.

The pie chart of walking for transportation shows that also a large part of the respondents walks 1-2 days a 
week (35%) or walks 3-4 days a week (25%). A quite smaller part of the respondents walks 5-6 days week (13%) 
or almost daily (18%). As can been seen, the proportion of respondents that never walk for transportation 
is somewhat smaller (9%), than the proportion of respondents that never walk for a leisure activity in 
the neighbourhood. Overall, most of the respondents walk at least one day a week for recreation or for 
transportation. 
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Walking for recreation Walking for transportation
Never
1-2 days a week
3-4 days a week
5-6 days a week
Almost daily

Never
1-2 days a week
3-4 days a week
5-6 days a week
Almost daily

Figure 4.1 Walking in the neighbourhood

Transport modes
Table 4.6 shows the frequency of using the different transport modes of the respondents. As can be seen, the 
frequencies differ enormously between the different transport modes. The transport mode that people almost 
never use is a moped; only 6% uses a moped less than once a month till almost every day. In addition, also few 
respondents use the bus or train as transportation mode. Most respondents never use the train or bus or use 
it only less than once a month. Using a car as driver and a bicycle are the transport modes that are used the 
most in the frequency of 2 till 7 days a week.

Moreover, using a car as passenger is well distributed over the different frequency categories. Most respondents 
travel by car as passenger 1-5 times per week. A high percentage of the respondents walks for transportation. 
Compared to walking in the neighbourhood, discussed in the previous section, this percentage is very high. 

Table 4.6 shows the frequency of using the different transport modes, for the sample of 2008, used by Van 
den Berg (2012). Comparing the percentages of Table 4.5 to the percentages of Table 4.6, shows that the 
percentages are quite the same. The two tables don’t show any major differences. A small difference can 
be seen at the percentage of using a car as driver in the frequency category of almost every day. A smaller 
percentage of the respondents use the car as driver every day compared to the percentage of 2008. This is 
probably due to the fact that this sample contains more elderly (older than 65 years) than in the sample used 
by Van den Berg (2012). Elderly are less likely to use a car as driver every day, than people in the age category 
of 20-65 years. It stands out, that the respondents are less inclined to use public transport.

Overall, the sample contains people who are quite mobile. The most respondents bicycle and walk several 
times a week. It is likely to suggest, that the respondents in the sample are not very limited in their trips due, 
to factors, such as health problems. This will be further discussed in the next section.

Table 4.5 Frequency transport modes

Car as 
driver (%)

Car as 
passenger (%)

Train (%) Bus (%) Moped (%) Bicycle (%) On foot (%)

Never 12 17 43 45 94 10 3
< once a month 4 15 38 33 3 2 2
Once a month 2 11 11 13 0 2 1
2-3 x per month 5 14 3 4 0 6 6
Once per week 5 23 1 4 1 5 9
2-5 x per week 45 19 3 1 0 33 29
(Almost) every day 27 1 1 0 2 42 50
Total 100 100 100 100 100 100 100
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4.2.3. Health
Impaired health could give limitations and can affect the social network. To get a short and complete view of 
the health status, respondents were asked; ‘overall, how would you say your health is?’ and ‘do you have a 
long-term illness or disability that hinders you while travelling?‘.  

Table 4.7 shows the extent to which respondents feel hindered by an illness or disability when they travel. 
As can be seen, most of the respondents don’t feel hindered during travelling. In addition, the number of 
respondents, who feel strongly hindered, while travelling is slightly increased. This is probably partly due to 
the fact, that the respondents are older compared to 2008 and therefore, they are more likely to have more 
physical limitations. 

Table 4.7 Physical limitations during travel

Car as 
driver (%)

Car as 
passenger (%)

Train (%) Bus (%) Moped (%) Bicycle (%) On foot (%)

Never 14 9 36 35 89 5 2
< once a month 3 14 40 35 2 6 3
Once a month 3 5 9 10 1 5 2
2-3 x per month 3 15 3 8 1 6 3
Once per week 8 24 2 3 0 10 9
2-5 x per week 28 25 4 4 1 23 19
(Almost) every day 39 3 1 1 1 43 60
(Missing) 2 5 5 4 5 2 2
Total 100 100 100 100 100 100 100

Table 4.6 Frequency transport modes (Van den Berg, 2012)

Sample (N) Sample (%) Sample (%)            
(Van den Berg, 2012)

A long-term illness or disability that 
hinders you with travelling

Yes, I am thereby seriously hindered 11 6 2
Yes, I am thereby slightly hindered 11 6 8

no 155 88 90

Figure 4.2 shows the self- rated health status of the respondents. It shows, that most respondents rate their 
health status as good (47%), very well (20%) or even excellent (15%). These percentages are somewhat high, 
compared to the number of elderly in the sample. 16% of the respondents rate their health status as reasonable 
and only 2% rated their health status as bad. Overall, the respondents in the sample are not very limited while 
travelling due health problems and they rate their health status mainly as ‘good’ or even ‘very good’.

Figure 4.2 Health status

Excellent
Very good
Good
Reasonable
Bad
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4.2.4 Changes in social life
Changes in life could affect the social network. Therefore, it is important to derive information on changes that 
could affect the social network. In this study respondents were asked, if they had experienced events from 
2008 until now, such as if they got married, relocated, experienced the death of a partner or family member 
and if they were fired. The respondents could indicate multiple events.

A large amount, namely 25% of the respondents, has not experienced a life event over the past six years. Most 
respondents 42% experienced only one event, 19% experienced two events,7% experienced three events, 4% 
experienced four events and only 2% experienced five events over the past six years. 

Table 4.8 shows the frequency respondents reported the different life events. As can been seen, 117 respondents 
reported a total of 225 life events, that influenced their social life. Most respondents reported the death of a 
relative as well as an other life event. Respondents who reported other life events, experienced the death of a 
friend, became seriously ill, undergone a surgery or became a grandfather/ grandmother.

Table 4.8 Frequency of life events 

N %
Got married/ moved in together 8 3%
Divorce 2 1%
Death of a spouse 10 4%
Death of a relative 55 20%
Relocation 14 5%
Got fired 24 9%
New job 27 10%
Parenthood 14 5%
Child (ren) moved out 25 9%
Other, namely 46 17%
No changes 45 17%

Total 270 100%

4.3 Neighbourhood characteristics

The aim of this research is to analyse the influence of neighbourhood characteristics on the social satisfaction of 
elderly. Therefore, it is important to derive information about the different neighbourhood characteristics, that 
are important according to the existing literature. Data on density, facilities in the neighbourhood, composition 
of the population, land-use mix, green and type of dwellings are derived from Buurtmonitor Eindhoven and 
Statline (CBS). Data on social cohesion and the walkability of the neighbourhood are derived from self-rated 
questions, which were included in the questionnaire.

4.3.1 Density and land-use mix
Density of the area and mixed land use are important factors by supporting social interactions between 
residents of the neighbourhood. Existing literature suggests, that density and mixed land use might have an 
effect on the social network and social satisfaction (e.g. Gamba, 2011; Van der Houwen & Kloosterman, 2011; 
Van den Berg, 2012; Hanibuchi et al., 2012). 

Density
Information on the five different classes of urban density is derived from Statline (CBS). Table 4.9 shows the 
percentages of the different types of density and land-use mix. The sample includes high percentages of high 
density (44%) and moderate density (35%) neighbourhoods. Compared with the Netherlands and the sample 
of Van den Berg (2012), this sample contains a low percentage of low density neighbourhoods. This is probably 
due to the fact that over the past six years, the number of addresses per km 2 increased in the neighbourhoods.



46

Land-use mix
Data on the number of residents and employment is derived from Buurtmonitor Eindhoven (Buurtmonitor, 
2014). On the basis of this information, for each neighbourhood, the proportion of residents in relation to 
working people are computed. 

Based on the relationship between residents and employment data, three types of areas are classified:
• Residential neighbourhoods (number of residents is above 75%) 
• Mixed neighbourhoods (50-75% residents)
• Work neighbourhoods (37-50% residents)

Table 4.9 shows the percentages of the three different types of neighbourhoods. As can been seen, this sample 
contains a high percentage of residential (71%) and mixed/ work neighbourhoods (29%). This is probably mainly 
due to the fact that the respondents obtained from data of 2008, live outside the city centre, in residential 
neighbourhoods. Only 2 % of the sample contains work areas.

Table 4.9 Density and land-use mix

Minimum (%) Maximum (%) Mean (%) Std. Deviation Netherlands (%) 
Age 
% 0- 15 years 8 29 18 5,653 17
% 15- 25 years 3 21 12 4,583 12
% 25- 45 years 13 55 29 8,283 26
% 45-65 years 10 38 26 6,080 28
% > 65 years 1 43 17 8,030 16
Etnicity
% Western ethnic minorities 2 21 12 3,729 9
% Non- western ethnic minorities 0 34 12 7,143 12
Income
% low income 10 68 37 14,235 40
% high income 3 64 22 11,513 20

4.3.2 Composition of the neighbourhood population
Information about the composition of the population is important according to the existing literature. A higher 
homogeneity in the neighbourhood can influence the size of the social networks. Social characteristics of a 
neighbourhood have an effect on social interactions and the social network, such as a the proportion of non- 
Western ethnic minorities, the proportion of elderly and the proportion of people with a low-income (Van der 
Houwen & Kloosterman, 2011; Buffel et al., 2011; Broese van Groenou et al., 1999).

These social characteristics (age, ethnicity and income) are derived from Statline (CBS) and compared to the 
Dutch population. Table 4.10 shows the mean and standard deviation of these characteristics. The sample is 
representative to the Dutch population; there are no major differences. The difference between minimum and 
maximum at the social characteristics is very large. For example, the percentages of people with high incomes 
varies between 3% and 64% and the percentages of low incomes varies between 10% and 68%. This indicates 
that the neighbourhoods, where the respondents live, significantly differ from each other.

Table 4.10 Composition of the population

Sample (N) Sample (%) Sample (%)                      
(Van den Berg, 2012)

Netherlands (%)

Density
High density (>1500 addr. per km2) 77 44% 39% 42%
Moderate density (1000-1500 addr. per km2) 62 35% 21% 18%
Low density (< 1000 adrr. per km2) 38 21% 40% 40%
Land-use mix
Mixed/ work neighbourhood 52 29%
Residential neighbourhood 125 71%
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Minimum Maximum Mean Std. Deviation Netherlands (Mean)
Type of dwellings
% Stacked buildings 0 67 18 17,859 26
% Rental dwellings 5 94 42 18,840 43
(€) Average value of a dwelling 151.000,00€  602.000,00€  269.926,00€  90,598 232.000,00€             

4.3.3 Type of dwellings
The previous section indicates that the composition of the population can influence the social network and social 
satisfaction of individuals. The existing literature suggests that elderly who live in poorer neighbourhoods are 
lonelier than elderly who live in a more affluent neighbourhood (Broese van Groenou et al., 1999). Therefore, 
not only the composition of the population is important, also several characteristics such as the percentage of 
rental dwellings, the percentage of stacked dwellings and the average house value may be important. 

Table 4.11 shows the percentage of stacked buildings, percentage of rental dwellings and the average house 
value of the neighbourhoods. As can been seen, the average value of the dwellings in the neighbourhoods is 
much higher than the average value of a dwelling in the Netherlands. This is probably due the fact, that the 
sample includes less stacked buildings compared to the Netherlands. On the other hand, the percentage of 
rental dwellings is representative to the Netherlands. As can be seen, the difference between minimum and 
maximum of all the three characteristics is very high.

Table 4.11 Type of dwellings

4.3.4 Facilities in the neighbourhood
The number of facilities in the neighbourhood and the distance to facilities is important for the social network 
of individuals. Facilities could support and maintain social contacts. 

In this study information about the distance and the number of elementary schools, secondary schools, general 
practitioners, hospital, supermarkets, cafés and the distance to a turnpike road will be derived. This information 
is derived from Statline (CBS) and compared to the average distance and number of the Netherlands.

Table 4.12 shows the distance and the number of facilities in a certain distance. The mean distance of the 
facilities compared to the average distance of the Netherlands, shows no major differences. Some distances 
are shorter compared to the average Dutch distance, such as the distance to a hospital or the distance to 
a secondary school. The sample shows  that the number of supermarkets is much higher compared to the 
average number of the Netherlands. The same goes for the number of cafés within 1-5 km. 

As well as, the variable ‘composition of the neighbourhood’, there are major differences between the minimum 
and maximum of the variables. For example, the number of cafés within 5 km varies between 7 and 177 cafés. 
Overall, the sample is representative for the average number and distances of the Netherlands.

4.3.5 Green
Green areas in the neighbourhood should provide space for social interaction between individuals. Public 
green spaces within a one or three km radius can play a role in creating and maintaining social contacts and 
results in less lonely people (Uslu & Gökҫe, 2010 & Maas et al., 2009). Public green spaces should provide a 
sense of belonging (Buffalo et al., 2011). 

Information about green areas is derived from Statline (CBS). Statline describes three different types of public 
green areas:
• A park
• A recreational area
• A forest

The distance between the neighbourhood and the different types of green is important for this study. This 
distance is compared to the average distance between neighbourhoods and green of the Netherlands. Table 
4.13 shows the mean distance between the neighbourhoods and the different types of green. 
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The mean distance between the neighbourhoods and a park is 0,7 kilometre (km). This is a somewhat 
shorter distance, than the average distance of the Netherlands. The same goes, for the distance between 
neighbourhoods and a recreational area or a forest. 

Table 4.13 Number and distance to public green spaces

Minimum Maximum Mean Std. Deviation Netherlands (Mean)
Elementary school
Distance (km) 0,3 2,2 0,5 0,369 0,6
Number of elementary schools within 1 km 0 5,2 2,0 1,037 2,2
Number of elementary schools within 3 km 1,5 19,9 10,8 4,772 11,9
Number of elementary schools within 5 km 7,5 47 30,6 11,542 25,3
Secondary school
Distance (km) 0,5 8,8 2,1 1,762 2,4
Number of secondary schools within 3 km 0 7,9 3,4 2,700 3,2
Number of secondary schools within 5 km 0 17,9 7,9 5,349 6,7
Number of secondary schools within 10 km 1,1 26,2 19,6 5,635 16,8
General practitioner
Distance (km) 0 2,7 0,8 0,553 0,9
Number of general practitioners within 1 km 0 3,4 1,2 0,918 1,8
Number of general practitioners within 2 km 1 20,5 9,3 5,676 9,7
Number of general practitioners within 3 km 4,1 41,6 24,0 11,242 20,2
Hospital
Distance (km) 0,7 10,8 3,1 2,489 4,8
Number of hospitals within 5 km 0 3,4 1,7 1,073 1,1
Number of hospitals within 10 km 0,2 5 4,0 1,412 2,8
Number of hospitals within 20 km 4,9 9 6,2 0,930 8,1
Supermarket
Distance (km) 0,2 5 0,9 0,794 0,9
Number of supermarkets within 1 km 0 8 2,1 2,412 1,8
Number of supermarkets within 3 km 1 30,4 12,0 8,927 9,8
Number of supermarkets within 5 km 5,8 52,7 30,9 14,732 20,1
Café
Distance (km) 0,2 2,6 1,0 0,608 1,1
Number of cafés within 1 km 0 26,7 4,3 6,138 3,6
Number of cafés within 3 km 2,1 144,5 51,5 53,044 36
Number of cafés within 5 km 6,5 176,5 117,1 65,477 72,4
Turnpike road
Distance (km) 0,9 3,8 1,9 0,916 1,7

Table 4.12 Number and distance to facilities

Minimum Maximum Mean Std. Deviation Mean Netherlands
Green (Km)
Distance to a park 0,2 3,0 0,7 0,610 1,0
Distance to a recreational area 0,6 5,7 2,6 1,239 3,6
Distance to a forest 0,2 2,0 0,9 0,432 2,1
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Social cohesion
Minimum Maximum Mean Variance Std. Deviation N of Items Cronbach's Alpha

8 35 22,976 32,638 5,713 7 0,827

Figure 4.3 shows the distribution of the sum scores of the self-rated social cohesion. Moreover, most respondents 
are satisfied with the social aspects in the neighbourhood. Only 8% of the respondents reported a sum score 
below 14 points. This means, that they are not satisfied with the social aspects in their neighbourhood and 
they do not feel involved in the neighbourhood.

4.3.7 Walkability
As can been seen in Figure 4.1, most of the respondents walk at least one day a week for recreation or for 
transportation. It is also important to derive information about, how respondents rate the walkability of their 
neighbourhood.

4.3.6 Social cohesion
Social cohesion could affect the social satisfaction and social network of individuals. Therefore, it is important 
to derive information about social cohesion. The score of ‘social cohesion’ is composed, on the basis of the 
answers from the respondents on seven questions about social aspects of their neighbourhood, such as ‘how 
often do you talk to someone from the neighbourhood?’ and ‘do you feel involved with the people who live in 
your neighbourhood?. The result is the sum score of the seven questions. If the sum score is higher, it means, 
that the respondent is more satisfied with the social cohesion in the neighbourhood. 

It is assumed, in the calculation of the sum score, that all the items measure the same. To verify that the 
questions actually all measure the same, an item analysis will be used. For this purpose, the Cronbach’s Alpha 
is used. This is a measurement for the extent to which the total of items measure the same. The Cronbach’s 
Alpha varies between 0 and 1.00; with 0 indicating that the items do not measure the same and 1.00 indicates 
that all items measure exactly the same (Baarda & De Goede, 2006).

Table 4.14 shows a Cronbach’s Alpha of 0.827, this indicates that the homogeneity of the sum score is quite 
high. The Cronbach’s Alpha is not higher when an item is left out. Table 4.13 shows that the mean sum score of 
social cohesion is 22.98 points, this results in a moderate social cohesion of the neighbourhood. The minimum 
sum score is 8 points and the maximum sum score is 35 points. 

Table 4.14 Cronbach’s alpha social cohesion

Figure 4.3 Distribution sum score of social cohesion Figure 4.4 Distribution sum score of walkability
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Existing literature suggests, that people who are living in a more walkable neighbourhood, are more socially 
involved and are more likely to know their neighbours (Leyden, 2013). 

The score of ‘walkability’ is derived from eleven statements. These eleven statements of The Neighbourhood 
Environment Walkability Scale (NEWS) are used to measure the walkability. These statements are based on 
the four dimensions of walking: walker friendliness, comfort, safety, convenience and connectedness (National 
Heart Foundation of Australia, 2011). For each of these statements, the respondent has to indicate whether he 
or she agrees with the statement (strongly disagree=1; disagree=2; agree=3; strongly agree=4). 

The total score of the walkability is the sum of the scores derived from the statements. The higher the total 
score, the better the walkability in the neighbourhood. To verify if all statements measure the same, the 
Cronbach’s Alpha is used. Table 4.15 shows a Cronbach’s Alpha of 0.659; this is relatively low. The Cronbach’s 
Alpha is not higher when an item is removed. 

Table 4.15 Cronbach’s alpha walkability

Figure 4.4 shows the distribution of the sum scores of the self-rated walkability in the neighbourhood. It 
shows, that most of the respondents report a high sum score of walkability in their neighbourhood. Only 
one respondent reports that the walkability in the neighbourhood is very low (21 points). The high number 
of high sum scores of self- rated walkability may be related to the large number of people, who walk in the 
neighbourhood at least once a week.

4.4 Place attachment

To collect data on place attachment, the 12- item survey from Williams & Roggenbuck (1989) is used to measure 
place attachment. This survey consists of twelve statements about the connectedness with the neighbourhood. 
The respondent has to indicate whether he or she agrees with the statement (strongly disagree=1; disagree=2; 
neutral=3; agree=4; strongly agree=5). This results in a total score; a total score of below 36 points indicates a 
negative place attachment and a score above 36 points indicates a positive place attachment. Table 4.16 shows 
a Cronbach’s Alpha of 0.908; this indicates that all statements somewhat measuring the same.

Table 4.16 Cronbach’s alpha place attachment

Place attachment
Minimum Maximum Mean Variance Std. Deviation N of Items Cronbach's Alpha

15 58 38,566 54,983 7,415 12 0,908

Figure 4.5 shows the distribution of the sum score of place attachment. As can be seen in Figure 4.5, most 
respondents (73%) rate their connectedness with the neighbourhood as positive (more than 36 points). 
Respondents rate place attachment with a minimum of 15 points and with a maximum of 58 points. On average, 
the respondents score place attachment with 38.57 points. 

4.5 Social network

This subsection presents descriptive analyses of the social network of the respondents. The existing literature 
shows that size, composition and social interactions are important features of the social network. First, 
the descriptive analyses of the size of the social network of the respondents will be described. Second, the 
composition of the social network will be analysed. Thereafter, social interactions will be analysed on the basis 
of data obtained by the two-day social interaction diary.

Walkability
Minimum Maximum Mean Variance Std. Deviation N of Items Cronbach's Alpha

21 43 33,051 12,677 3,561 11 0,659
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Figure 4.5 Distribution sum score of place attachment
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4.5.1 Size of the social network
The 171 respondents reported a total of 8372 social network members. Six respondents did not report their 
social network members. Therefore, the average social network size is 48.96, with a minimum of 3 and a 
maximum of 366 social network members. The median of the social network is 38.00. The social network 
contains 2911 (35%) very strong social network members and 5461 (65%) somewhat strong social network 
members. The average of very strong social network members is 17.02 and the average of somewhat strong 
social network members is 31.94.

Van den Berg (2012) used the same name generators, this resulted in an average of 23.28 alters. Marin & 
Hampton (2003) used six name generators to collect data on the size of the social network, resulting in an 
average of 13.33 alters. Moreover, Van Knipscheer et al. (1995) used the role-relation approach. Respondents 
are asked to name all alters of specific social domains of the network. This resulted in an average social network 
size of 13.4 members. Van Knipscheer et al. (1995) only asked respondents aged older than 55 years. Welmann 
et al. (2005) asked respondents, with whom they are somewhat close and with whom they are very close 
with, in eight social categories. Respondents report a mean of 13.5 members they are very close with and 
21.7 members they are somewhat close with. So, different methods could lead to a different number of social 
network members.

Comparing the numbers of this study to the numbers of Van den Berg (2012), show a major difference between 
the social network sizes. The average size of the social network of respondents is much larger as the average 
size of respondents from the study by Van den Berg (2012). This is probably due to the fact that in this study, 
respondents were asked to sum up the number of people with whom they are very close with and somewhat 
close with for all the different social domains; there is probably some overlap between social domains. 

In addition, it is probably partly due the fact that some respondents reported extreme values for the size 
of the social network and that respondents count people more quickly to their social network, because of 
new communication modes, such as social media (e.g. Facebook, Twitter, LinkedIn and Youtube) and mobile 
applications (e.g. Whatsapp, Instagram and Pinterest).

Figure 4.6 shows the box-plot of the total size of the social network and the outliers. These seven outliers will 
be removed from the data set and replaced by the mean size of the social network, because they don’t seem 
to fit with the majority of the data set. This results in a total of 6772 social network members reported by 163 
respondents. The average size of the social network contains 41.55 social network members, with a minimum 
of 3 and a maximum of 114 social network members. The social network contains 4321 (64%) somewhat 
strong members and 2451 (36%) very strong social network members. 
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The average of very strong members is 15.04 and the average of somewhat strong members is 26.51. These 
results are somewhat closer to the results of Welmann et al. (2005). Comparing these results to the results of 
the study by Van den Berg (2012), shows still a major difference between the social network sizes.

4.5.2 Composition of the social network

Table 4.17 shows the social network size of the different social domains of the data set without the outliers. 
As can been seen, family is the largest proportion in the respondent’s social networks, namely on average, the 
social network consists of 14.95 family members (36%). Moreover, the social network consists on average of 
2.65 direct neighbours (6%), 3.57 local residents (9%), 3.32 colleagues/ fellow students (8%), 3.41 association-/ 
club members (12%), 8.87 friends (21%) and 3.41 other non-kin (8%). Compared to the percentages of Van 
den Berg (2012) shown in Table 4.18, these percentages are somewhat different. 

The reported social networks in this study include much less family members, less friends and a larger 
proportion of neighbours. As can been seen in Table 4.18, the average share of friends in the social network is 
somewhat the same as the average share of friends in the social network of this study. Respondents reported 
much more residents, association-/ club members and colleagues than the respondents from the study of Van 
den Berg (2012). The higher number of residents and association and club members are probably, because the 
respondents lived in the neighbourhood for a longer time now than in 2008. The reported social network by 
Van den Berg (2012) does not contain other non-kin. This might have some consequences for the difference in 
size between the social networks. Also, the differences between the numbers are probably the result that the 
respondents in this study count people faster among their social network than in the study by Van den Berg 
(2012) in 2008.

4.5.3 Social interactions
In this section, a general descriptive analysis is presented regarding social interaction frequency and the number 
of social network members. To collect data on social interactions, a two-day social interaction diary was used. 
Respondents had to report their social interactions outside of the household for two consecutive days. In 
addition, respondents had to write down characteristics of the people where they had a social interaction with 
in the two reported days.

Figure 4.6 Box-plot total size social network
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N Minimum Maximum Mean Std. Deviation
Family 164 0 64 14,95 11,437
Friends 163 0 46 8,87 7,440
Direct neighbours 163 0 14 2,65 2,993
Local residents 163 0 26 3,57 4,581
Association-/ clubmembers 163 0 46 4,78 7,964
Colleagues/ fellow students 163 0 32 3,32 5,104
Other non-kin 163 0 50 3,41 7,072

Total network size 163 3 114 41,55 26,216

Table 4.17 Social network size of different social domains

Figure 4.7 Distribution of social interactions Figure 4.8 Distribution of people
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Figure 4.7 shows the distribution of social interactions in two days. Of the 177 respondents, 169 respondents 
reported a total of 2081 social interactions. Therefore, the average number of social interactions per respondent 
in two days is 12.25, with a standard deviation of 6.946. Compared with the numbers of Van den Berg (2012), 
the respondents reported slightly more social interactions. In the study of Van den Berg (2012) respondents 
reported an average of 10.81 social interactions in two days.
 
Figure 4.8 shows the distribution of people where the respondents had a social interaction with in the two 
reported days. In total, 164 reported 1858 people, this is an average of 11.33 people per respondents in 
two days. In the study of Van den Berg (2012), 747 respondents reported a total of 6762 people where the 
respondents had an interaction with. This results in an average of 9.05 people. Respondents in this study 
reported more people in two days than in the study by Van den Berg (2012). This is probably because of the 
arrival of new communication tools, such as social media and mobile applications.

% Mean N Std. Deviation
Relatives 43 10,09 6,971

Friends 35 8,22 6,719
Neighbors 8 1,79 2,149
Colleagues 7 1,71 2,667

Club members 6 1,47 3,322
Total network size 100 23.28 14,286

Table 4.18 Social network size of different social domains Van den Berg (2012)
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Friends 
%

Family 
%

Direct 
neighbours %

Local residents 
%

Association-/ 
club members %

Colleagues/ fellow 
students %

Other non-kin 
%

Very dissatisfied 3 1 3 2 1 0 1
Dissatisfied 2 3 5 6 2 2 1
Not dissatisfied or satisfied 10 11 18 31 24 25 20
Satisfied 62 51 55 56 53 54 70
Very satisfied 23 35 19 5 7 11 7
(Missing) 0 0 0 0 14 9 1
Total 100 100 100 100 100 100 100

Very dissatisfied 
Dissatisfied 
Not dissatisfied or satisfied 
Satisfied 
Very satisfied

Figure 4.9 Social satisfaction with the size of the social network

Very dissatisfied 
Dissatisfied 
Not dissatisfied or satisfied 
Satisfied 
Very satisfied

Figure 4.10 Social satisfaction with the social network in general

4.6 Social satisfaction and loneliness

It appears from the literature, that the quality of the social network is an important aspect of social satisfaction. 
If the quality of the social network is poor, people can feel lonely and might not feel satisfied with their social 
network. First, a general descriptive analysis of the social satisfaction will be presented. Second, the variable 
‘loneliness’ will be described.

4.6.1 Social satisfaction
The aim of this research, is to analyse the relationship between personal-and neighbourhood characteristics 
and social satisfaction of elderly. Therefore, information on the satisfaction with the different social categories 
(friends, family, direct neighbours, local residents, association-/ club members and colleagues/ fellow students) 
was derived.

This information was obtained through a questionnaire, in which respondents were asked to indicate how 
satisfied they are with their social network, divided into the different social categories. Table 4.19 shows 
percentages of the satisfaction with the different social categories. As can been seen, most respondents are 
satisfied or very satisfied with their social network. A small percentage of the respondents is dissatisfied or even 
very dissatisfied with their social network. Respondents are most satisfied with family members and friends in 
their social network. Respondents are the least satisfied with their direct neighbours and local residents, even 
though this is only a very small percentage. 

Table 4.19 shows that a large proportion of the respondents are not dissatisfied or satisfied with local residents, 
association-/ club members and colleagues/ fellow students. This is probably due the fact that the social 
network of many respondents does not contain these social domains. Some respondents do not have a job 
(54%) or they are not a member of an association/ club (33%).

Table 4.19 Social satisfaction with the different social categories

Figure 4.9 and Figure 4.10 show the social satisfaction with the size of the social network and the social network 
in general. 
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As can been seen, most respondents are satisfied with the size (61%) and with the social network in general 
(71%). Even, 15% of respondents are very satisfied with the size of their social network and 11% are very 
satisfied with their social network in general. A small percentage of the respondents is dissatisfied or very 
dissatisfied with the size of their social network (6%) and their social network in general (8%). 

Table 4.20 shows the mean of social satisfaction with the different social domains, with the size of the social 
network and with the social network in general. It shows, that the average scores are located between 3 (not 
dissatisfied or satisfied) and 4 (satisfied). The average score of satisfaction with family members is somewhat 
higher, the average score is located between 4 (satisfied) and 5 (very satisfied).

Table 4.20 Mean of social satisfaction

Social satisfaction
Minimum Maximum Mean Variance Std. Deviation N of Items Cronbach's Alpha

19 45 34,630 15,451 3,931 9 0,758

Figure 4.11 shows the distribution of the total score of social satisfaction. As can be seen, there is a peak at a 
score of 36. The mean total score of social satisfaction is 34.63. This means that most of the respondents are 
very satisfied or satisfied with their social life. The minimum total score is 19 and the maximum total score is 
45. 

4.6.2 Loneliness
Loneliness is an important aspect of aging. Therefore, it is important to derive information about loneliness. 
If people are not satisfied with their social network, they would probably feel more lonely. In the previous 
section, it has become clear that few respondents are dissatisfied with their social network.

To derive information about loneliness, a three- item loneliness scale is used. The questionnaire includes three 
questions about missing company, feel left out and feeling isolated. Respondents had to report how many 
times they feel these aspects of loneliness (hardly ever=1, some of the time=2 or often/always=3). 

Table 4.22 shows the frequency that respondents miss company, feel left out or feel isolated. Most respondents, 
namely 84 %, hardly ever feel lonely. Only 1 % of the respondents often or always feel lonely and 15% of the 
respondents some of the time feel lonely. 

N Minimum Maximum Mean Std. Deviation
Friends 177 1 5 3,989 0,839
Family 177 1 5 4,164 0,770
Direct neighbours 177 1 5 3,814 0,907
Local residents 177 1 5 3,559 0,775
Colleagues/ fellow students 152 1 5 3,724 0,692
Association-/ clubmembers 161 2 5 3,807 0,657
Other non-kin 175 1 5 3,817 0,607
Social satisfaction with the size 176 1 5 3,835 0,779
Social satisfaction in general 177 1 5 3,904 0,628

In this study, it is assumed that social satisfaction is an interval variable. The total score of social satisfaction will 
be used in the analyses. This total score consists of the score for satisfaction with the different social categories, 
satisfaction with the size of the social network and satisfaction with the social network in general. To verify that 
all the items measure the same, Cronbach’s Alpha is used. The Cronbach’s Alpha for the total score is 0.758; 
this is high enough to sum the scores for the analyses. 

Table 4.21 Cronbach’s Alpha social satisfaction
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Loneliness
Minimum Maximum Mean Variance Std. Deviation N of Items Cronbach's Alpha

3 8 3,497 0,911 0,954 3 0,741

The maximum total score that can be rated is 9 points. Table 4.23 shows that the average score is 3.497 points, 
which is very low. The minimum score rated by the respondents is 3 points and the maximum score is 8 points. 
Overall, it means that the respondents hardly ever feel lonely and some of the respondents some of the time 
feel lonely.

Table 4.23 Cronbach’s alpha loneliness

Figure 4.11 Distribution total score social satisfaction

Missing company % Feel left out % Feeling isolated %
Hardly ever 81 83 88
Some of the time 18 17 10
Often/ always 1 0 2
Total 100 100 100

Table 4.22 Frequency aspects of loneliness

Figure 4.12 shows the distribution of the self-rated score of loneliness of the respondents. As can been seen, 
this score is not normally distributed. Most respondents rate loneliness with 3 points, this is the minimum 
score of loneliness. It means that most respondents hardly ever feel lonely. A small number of the respondents 
feels some- or most of the time lonely.

Figure 4.12 Distribution total score loneliness

The high percentage of respondents that hardly ever feels lonely is probably due to the high percentage of 
respondents who are satisfied with their social network.

The total score is the sum of all scores. To verify if each item measures the same, Cronbach’s Alpha is used. 
Table 4.23 shows a Cronbach’s Alpha of 0.741; the internal consistence of the items is good. Removing an item 
out of the sum scores, does not ensure that the Cronbach’s Alpha is higher. 

Sum score of social satisfaction Sum score of loneliness
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4.7 Conclusion

In this study, data was collected between April and May 2014 in Eindhoven and surroundings, among 141 
respondents that took part in the study by Van den Berg (2012) and 36 new respondents consisting of 
acquaintances and some randomly selected respondents. This chapter presented the data collection to 
capture information on social satisfaction, loneliness, social networks, place attachment and personal- and 
neighbourhood characteristics. Moreover, this chapter also presented descriptive analyses on the variables 
that are important for this research. 

The personal characteristics of the sample differ somewhat from the Dutch population. This is probably because 
the same addresses that were used in the study by Van den Berg (2008), are used for this research. The 
sample is comparable to the sample of Van den Berg (2008). In addition, the neighbourhood characteristics 
are quite similar to average numbers of the Netherlands. There is a large difference between the minimum and 
maximum numbers, so the neighbourhoods are very different. Moreover, there are no unusual results in the 
descriptive analysis of the neighbourhood variables.

The descriptive analysis of the social network, shows a large average size of the social network of respondents. 
This large number of social network members is much higher than the number of social network members 
reported in existing literature. This is probably because the respondents in this research count people more 
quickly to their social network, because of new communication modes, such as social media (e.g. Facebook, 
Twitter, LinkedIn and Youtube) and mobile applications (e.g. Whatsapp, Instagram and Pinterest). In addition, 
there is probably some overlap between the number of social network members in the social domains.

On the other hand, existing literature shows a difference between the size of social networks and the method 
that is used. The number of social interactions is somewhat similar to the number of social interactions reported 
in the study of Van den Berg (2012). Moreover, the descriptive analysis of social satisfaction and loneliness, 
shows that the sample overall is satisfied with their social network and most respondents don’t feel lonely. 

Overall, the sample is not totally representative to the Dutch population, it is more representative for the 
sample of Van den Berg (2012). Therefore, it is important to be careful with generalizing the results of the 
analyses. These results will be presented in the next chapter.
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5. Data analyses

5.1 Introduction

In order to understand social satisfaction of elderly, it is important to analyse how social satisfaction is affected by 
personal- and neighbourhood characteristics, place attachment, social network characteristics and loneliness. 
Therefore, bivariate statistical analyses will be used to analyse the relationships between the independent 
variables (personal- and neighbourhood characteristics, place attachment and social network characteristics) 
with the dependent variables (self-reported rates of social satisfaction and self-reported rates of loneliness). 

The analyses that will be presented in this chapter are based on collected data from the social interaction 
diary and data collected from Statline (CBS). First, the analyses of the relationships between personal- and 
neighbourhood characteristics, social satisfaction and loneliness will be presented. The next section presents 
the analyses of the relations between place attachment, loneliness and social satisfaction. Third, the analyses 
of the relationships between social network characteristics, social satisfaction and loneliness will be discussed. 
Next, the analysis of the relationship between social satisfaction and loneliness will be discussed. 

5.2 Personal-and neighbourhood characteristics, social satisfaction and loneliness

The descriptive analyses of the collected data on personal- and neighbourhood characteristics, social satisfaction 
and loneliness is presented in the previous chapter. This paragraph aims to analyse the relationship between 
independent variables (personal characteristics, changes in social life and neighbourhood characteristics) and 
dependent variables (social satisfaction and loneliness). This is visualized in the conceptual model in Figure 5.1.

Figure 5.1 Conceptual model

First, bivariate analyses of the effect of personal characteristics (gender, age, home ownership, household 
composition, health, mobility, income/ education level) on social satisfaction and loneliness will be presented. 
Next, the bivariate analyses of the changes in social life (got married/ moving in together, divorce, relocation, 
death of a relative, the death of a spouse, got fired, new job, child(ren) moved out, parenthood, death of a 
friend, have become grandparents and an illness or operation) are presented. Finally, the results of bivariate 
analyses of the effect of neighbourhood characteristics (density, land-use mix, walkability, social cohesion, 
facilities, green and type of dwellings) on social satisfaction will be described.  

5.2.1 Personal characteristics
This section presents the results of the analyses of the relationship between personal characteristics, social 
satisfaction and loneliness. A t-test will be used to analyse the relationship between variables with two 
categories and interval variables.  In addition, an ANOVA will be used to analyse the relation between variables 
with more than 2 categories and dependent variables.

Personal characteristics
+ changes in social life

Social network of elderly
+ social interactions

Place attachment

Neighbourhood characteristics

Social satisfaction of elderly

Loneliness
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Mean St. Deviation T Sign. (2-tailed) F Sign. Correlation Coefficient Sig. (2-tailed)
Gender 1,239 0,217

Male 35,105 3,266
Female 34,322 4,301

Age 0,026 0,974 -0,016 0,846
< 40 years 34,480 4,012

40-65 years 34,689 4,207
> 65 years 34,622 3,473

Home ownership 1,941 0,054
Home owner 34,956 3,909

Tenant 33,379 3,895
Household composition 2,837 0,040

One person household 32,389 4,313
Couple without children 35,063 3,450

Couple with children 34,618 4,253
Other 36,375 2,722

Income -2,278 0,024
Low (< €3.000) 33,859 3,852
High (> €3.000) 35,403 3,952

Education 2,849 0,061
Primary education 33,393 5,080

Secondary education 34,267 3,264
Higher education 35,352 3,700

Work 1,463 0,235
No work 34,071 3,735

Part-time 35,023 4,234
Full-time 35,367 3,855

Club membership 2,319 0,024
Yes 35,167 3,504
No 33,333 4,605

Car ownership -2,190 0,030
No car 32,385 4,664
≥1 car 34,855 3,799

Frequency transportation modes
Car as driver ,276** 0,001

Car as passenger 0,046 0,585
Train 0,105 0,212

Bus 0,108 0,199
Moped -0,016 0,852

Bike 0,108 0,196
Walking 0,161 0,054

Walking for recreation 0,315 0,815 0,003 0,971
Never 34,387 3,159

1-2 days a week 34,964 2,981
3-4 days a week 34,167 4,178
5-7 days a week 34,750 5,803

Walking for transportation 1,045 0,375 0,048 0,567
Never 34,846 4,200

1-2 days a week 34,647 2,985
3-4 days a week 33,667 4,021
5-7 days a week 35,234 4,631

Health 4,418 0,014
Very good 35,264 3,839

Good 34,829 3,130
Reasonable/ bad 32,381 5,643

PearsonT-Test ANOVA

Table 5.1 Bivariate analyses personal characteristics and social satisfaction

*Correlation is significant at the 0.05 level (2-tailed).         
**Correlation is significant at the 0.01 level (2-tailed).
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Mean St. Deviation T Sign. (2-tailed) F Sign. Correlation Coefficient Sig. (2-tailed)
Gender -2,055 0,041

Male 3,324 0,781
Female 3,606 1,037

Age 2,367 0,097 -0,078 0,303
< 40 years 3,821 1,156

40-65 years 3,494 0,919
> 65 years 3,350 0,880

Home ownership -0,424 0,672
Home owner 3,469 0,933

Tenant 3,545 0,971
Household composition 2,754 0,044

One person household 3,957 1,331
Couple without children 3,338 0,711

Couple with children 3,500 0,976
Other 3,700 1,252

Income 0,994 0,322
Low (< €3.000) 3,598 1,049
High (> €3.000) 3,444 0,886

Education 0,053 0,948
Primary education 3,500 1,080

Secondary education 3,463 0,905
Higher education 3,517 0,943

Work 1,661 0,193
No work 3,615 1,070

Part-time 3,388 0,759
Full-time 3,313 0,821

Club membership 0,056 0,956
Yes 3,500 0,967
No 3,492 0,935

Car ownership 2,435 0,025
No car 4,280 1,487
≥1 car 3,410 0,836

Frequency transportation modes
Car as driver -,195** 0,009

Car as passenger -0,035 0,642
Train -0,021 0,785

Bus 0,010 0,892
Moped -0,014 0,857

Bike -0,051 0,497
Walking 0,034 0,652

Walking for recreation 2,467 0,064 0,001 0,987
Never 3,514 0,951

1-2 days a week 3,343 0,740
3-4 days a week 3,829 1,223
5-7 days a week 3,387 0,919

Walking for transportation 1,778 0,153 -0,094 0,211
Never 3,813 1,223

1-2 days a week 3,426 0,846
3-4 days a week 3,682 1,006
5-7 days a week 3,339 0,920

Health 3,870 0,023
Very good 3,306 0,692

Good 3,494 0,902
Reasonable/ bad 3,875 1,362

PearsonT-Test ANOVA

Table 5.2 Bivariate analyses personal characteristics and loneliness

*Correlation is significant at the 0.05 level (2-tailed).         
**Correlation is significant at the 0.01 level (2-tailed).
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Personal characteristics and social satisfaction
To analyse the relationship between gender, home ownership, income and social satisfaction, a t-test is used. In 
this study, it is assumed that the limit of statistical significance is p=0.1; if p <0.1 the results will be significant. 
Table 5.1 shows that there is no significant relation between gender and social satisfaction. The differences 
between the means of man and woman are likely due to chance. In addition, work status is not found to have 
a significant difference between no work, part time or full time work.

On the other hand, it shows that there is a significant difference between home ownership and social satisfaction. 
This might suggest that people who own a dwelling are more satisfied with their social life than people who 
are a tenant. This probably because people who own a home, usually live longer in a neighbourhood and have 
more social contacts in the neighbourhood and are therefore more likely to be more satisfied with their social 
life.

In addition, it shows a significant difference between the scores for low incomes (M=33.85, SD=3.852) and high 
incomes (M=35.40, SD=3.952). Therefore, the results indicate that people with high incomes are more satisfied 
with their social network, than people with low incomes. This is probably because people with higher incomes 
have more resources to maintain their social network. Van den Berg (2012) found that people with a higher 
income have a larger social network; a larger social network leads to a higher social satisfaction. 

Moreover, Table 5.1 shows a significant difference between the different education levels; this is probably 
related to income. Using a post-hoc test shows that there is a significant difference between people with 
a primary education (M=33.393, S=5.080) and people with a higher education (M=35.352, S=3.700). It may 
suggest that people with a higher education are more satisfied than people with a primary- or secondary 
education. 
 
It is found that there is a significant difference between the social satisfaction of people who are a member of 
a club or association (M=35.17, SD=3.504) and people who aren’t a club member (M=33.33, SD=4.605). This is 
probably because people who are members of an association or a club have a larger social network (Van den 
Berg, Arentze & Timmermans, 2012) and thus probably are more satisfied with their social life. These findings 
are in line with Bonsang & Van Soest (2010). They suggest that participation in activities might improve the 
quality of the social network.

To analyse the relation between, age, household composition, education, work, walking for recreation, walking 
for transportation and health, an ANOVA is used. The results are shown in Table 5.1. As can been seen, there is 
no significant difference for social satisfaction between the means of the different categories of age, education, 
work, car ownership, walking for recreation and walking for transportation. On the other hand, Delmelle et al. 
(2013), did find a significant relationship between car ownership and self-rated social satisfaction.

A post-hoc test is used to analyse the significant difference between groups. It shows that there is a significant 
difference between one person households (M=32.39, SD=4.313) and a couple without children (M=36.38, 
SD=2.72). In addition, it shows a significant difference between one person households (M=32.39, SD=4.313) 
and other households (M=36.38, SD=2.722). This result may suggest that people who live alone are less 
satisfied with their social life, than people from other households. This is probably because people who live 
alone are more likely to have less social interactions, because they are more often alone. 

Also, there is a significant difference of the mean scores of social satisfaction between the different self-rated 
health statuses. Using a post-hoc test shows that there is a significant difference between people who rated 
their health status as very good (M=35.26, SD=3.839) and people who rated their health status as reasonable 
or bad (M=32.38, SD=5,643). These results, may suggest that people who rate their health status as very good 
are more satisfied with their social life, than people who rate their health status as reasonable or bad. This is 
probably because it is more difficult for people with impaired health, to maintain their social contacts.

In order to analyse the relationship between independent variables (age and transportation modes) and the 
dependent variable social satisfaction, the Pearson product-moment correlation coefficient is used. Table 5.1 
shows a significant correlation between the frequency people use a car as driver and social satisfaction. This 
may suggest that people who use a car as driver more often are more satisfied with their social life. This is 
probably related to the significant difference of car ownership and social satisfaction. 
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In addition, a significant correlation is found between the frequency of walking and social satisfaction. This 
may suggest that people who walk more often are more likely to be satisfied with their social life than people 
who walk less often. Glanz (2011) found that walking improves social capital by having more spontaneous an 
intentional social interactions during walking. Moreover, Van Cauwenberg et al. (2014) concludes that people 
who have more social contacts are more likely to walk. This probably means that people who are more satisfied 
with their social life are more likely to walk and people who walk more often are more likely to be satisfied with 
their social life.

Personal characteristics and loneliness
Table 5.2 shows the results of the bivariate analyses of the relations between personal characteristics and 
loneliness. Hereby, the same methods as in the previous section are used to analyse these relations. As can been 
seen, Table 5.2 shows a significant difference of the means of loneliness between man (M=3.324, SD=0.781) 
and woman (M=3.606, SD= 1.037). It shows a higher mean score of loneliness for woman, this may suggest 
that woman are more likely to feel lonely than man. In addition, using ANOVA and a post-hoc test, shows a 
significant difference of loneliness between the people with aged below 40 years (M=3.821, S=1.156) and 
people aged over 65 years (M=3.350, S=0.880). This may suggest that older people feel less lonely than people 
aged over 65 years. This is remarkable, because it would be thought that older people feel more often lonely 
than younger people. The quality of the social network of elderly is probably stronger than the social network 
of younger people. This is probably because younger people more often use new communication modes and 
thereby the social contacts remain superficial.  It is partly probably because older people have a higher face-to 
face contact frequency than other age groups (Van den Berg, 2012).

Moreover, Table 5.2 shows that there is no significant difference in the mean scores of loneliness between the 
categories of home ownership, income, education level, work, club membership and walking for transportation. 
On the other hand, it shows a significant difference between owning a car and not owning a car. This is the 
major difference between the mean scores of the personal characteristics. The respondents, who own one car, 
score a mean of 3.397 and  the respondents, who don’t own a car, score a mean of 4.278. It may suggest, that 
people who don’t own a car feel more often lonely, than people who own a car. This is probably due to the 
fact that people who own a car, are more likely to be able to maintain their social contacts at further distances. 
This is in line with findings of Van den Berg (2012); people who own a car have more social interactions, than 
people who don’t own a car. However, no significant correlation was found between social satisfaction and car 
ownership. On the other hand, Table 5.3 shows no significant correlation between loneliness and age.

Regarding mobility, a negative significant correlation is found between the frequency of using a car as driver 
and loneliness. This may suggest that people who use a car as driver more often feel less lonely than people 
who use a car as driver less often. In addition, it shows a significant relation between walking for recreation 
and loneliness. This might be related to the relation between the frequency of walking and social satisfaction. 
Walking should improve social capital (Glanz, 2011) and is therefore probably related to loneliness.

In addition, using ANOVA and a post-hoc test, a significant difference is found between one person households 
(M= 3.957, S= 1.331) and a couple without children (M=3.338, S=0.711). This may suggest that people living 
with a partner are less lonely than people who are living alone. Van den Berg (2012) found that people who 
live with a partner tend to have a smaller social network. People living with a partner probably feel less need to 
maintain social contacts outside the household than people living alone. This is probably because people who 
are living alone feel more lonely, so they feel more the need to maintain social contacts.

Finally, Table 5.2 shows a significant difference of the means between the different health statuses. Using a 
post-hoc test shows a significant difference between a reasonable or bad health status (M= 3.306, S= 0,692) 
and a very good health status (M=3.875, S= 1.362). This might suggest that people who rate their health status 
as reasonable or bad are more lonely, than people who rate their health status as very good. This is in line with 
the significant relation between health status and social satisfaction presented in the previous section. People 
with poorer health are less able to maintain their social contacts and therefore, they might feel more lonely 
and are less satisfied with their social life.
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5.2.2 Changes is social life, social satisfaction and loneliness
To analyse the relationship between changes in social life over the past six years, social satisfaction and 
loneliness, a t-test is used. The results of this analysis are shown in Table 5.3. It shows a positive significant 
effect of the death of a spouse, parenthood and other (death of a relative/ friend or an illness or operation) on 
loneliness. This might suggest that people who experienced the death of a spouse, parenthood, the death of 
a relative or friend and an illness or operation over the past six years, feel more lonely. In addition, the results 
show no significant relation between the different life events and social satisfaction. 

5.2.3 Neighbourhood characteristics and social satisfaction
This section shows the results of bivariate analyses between independent neighbourhood characteristics 
and the dependent variable (social satisfaction). Density, facilities in the neighbourhood, composition of the 
population, land-use mix, green and type of dwellings are derived from Buurtmonitor Eindhoven and Statline 
(CBS). Data on social cohesion and the walkability of the neighbourhood are derived from self-rated questions, 
which were included in the questionnaire.

To analyse the relation between density and social satisfaction, an analysis of variance is used. Table 5.5 shows 
a significant difference of social satisfaction between the density categories. It shows a higher mean (36.059) 
of social satisfaction for people who live in neighbourhoods with a high density and a lower mean (33.607) of 
social satisfaction for people who live in neighbourhoods with a low density.  

To analyse which categories are significantly different, a post-hoc test (Bonferroni) is used. The results show a 
significant difference between high density neighbourhoods and low density neighbourhoods. 

Mean St. Deviation T Sign. (2-tailed) Mean St. Deviation T Sign. (2-tailed)
Got married/ moved in together -0,830 0,408 0,766 0,445

Yes 33,429 3,823 3,750 1,165
No 34,693 3,940 3,485 0,946

Divorce 1,222 0,224 -0,740 0,460
Yes 38,000 2,828 3,000 0,000
No 34,585 3,931 3,503 0,958

Death of a spous -0,467 0,641 2,076 0,039
Yes 34,000 5,210 4,100 1,663
No 34,669 3,864 3,461 0,890

Death of a relative 0,665 0,507 -1,335 0,184
Yes 34,956 3,561 3,370 0,734
No 34,485 4,097 3,553 1,034

Relocation -1,280 0,203 0,876 0,396
Yes 33,357 3,973 3,786 1,311
No 34,769 3,917 3,472 0,918

Got fired 0,763 0,446 -0,674 0,501
Yes 35,238 3,999 3,375 0,824
No 34,528 3,926 3,516 0,974

New job 0,581 0,562 -1,638 0,109
Yes 35,038 5,040 3,269 0,724
No 34,542 3,662 3,536 0,985

Parenthood 0,057 0,955 1,773 0,078
Yes 34,700 3,713 3,929 1,141
No 34,627 3,960 3,460 0,931

Child (ren) moved out 1,571 0,119 0,458 0,647
Yes 35,900 2,827 3,583 0,776
No 34,415 4,067 3,487 0,983

Other -0,336 0,737 1,713 0,091
Yes 34,447 3,294 3,717 1,047
No 34,698 4,148 3,420 0,911

No changes 0,026 0,980 -0,428 0,669
Yes 34,647 4,022 3,444 0,967
No 34,627 3,921 3,515 0,953

Social satisfaction Loneliness
T-Test T-Test

Table 5.3 Changes in social life, social satisfaction and loneliness
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Correlation Coefficient Sig. (2-tailed)
Age 
% 0- 15 years 0,184* 0,028
% 15- 25 years -0,280 0,001
% 25- 45 years -,214* 0,010
% 45-65 years ,204* 0,015
% > 65 years 0,098 0,244
Etnicity
% Western ethnic minorities -0,268 0,001
% Non- western ethnic minorities -,332** 0,000
Income
% Low income -,314** 0,000
% High income ,279** 0,001

Type of dwelling
% Stacked buildings -,308** 0,000
% Rental dwellings -,312** 0,000
(€) Average value of a dwelling ,248** 0,003
Green (Km)
Distance to a park 0,086 0,358
Distance to a recreational area 0,180 0,054
Distance to a forest -,243** 0,009
Elementary school
Distance (km) ,177* 0,034
Number of elementary schools within 1 km -,233** 0,005
Number of elementary schools within 3 km -,274** 0,001
Number of elementary schools within 5 km -,283** 0,001
Secondary school
Distance (km) ,165* 0,049
Number of secondary schools within 3 km -,188* 0,025
Number of secondary schools within 5 km -,286** 0,001
Number of secondary schools within 10 km -0,153 0,068
General practitioner
Distance (km) ,214* 0,010
Number of general practitioners within 1 km -,312** 0,000
Number of general practitioners within 2 km -,281** 0,001
Number of general practitioners within 3 km -,272** 0,001
Supermarket
Distance (km) ,181* 0,030
Number of supermarkets within 1 km -,308** 0,000
Number of supermarkets within 3 km -,295** 0,000
Number of supermarkets within 5 km -,275** 0,001
Café
Distance (km) 0,149 0,077
Number of cafés within 1 km -,253** 0,002
Number of cafés within 3 km -,263** 0,001
Number of cafés within 5 km -,201* 0,016
Turnpike road
Distance (km) -,209* 0,012

Pearson

Table 5.4 Bivariate analyses neighbourhood characteristics and social satisfaction

*Correlation is significant at the 0.05 level (2-tailed).         
**Correlation is significant at the 0.01 level (2-tailed).
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This may suggest that people who live in a low density neighbourhood are more satisfied with their social life, 
than people who live in a high density neighbourhood. This is in line with findings of Van den Berg (2012). These 
findings suggest that people who live in urban areas have fewer social network members. Broese van Groenou 
et al. (1999) suggest that people living in high density neighbourhoods are lonelier than people living in rural 
areas (low density areas). This is probably because people who are living in low density neighbourhoods have 
more social contacts nearby. On the other hand, Delmelle et al. (2013) found that a high density neighbourhood 
is significantly related to a higher social satisfaction.  

Moreover, in order to analyse the relationship between land-use mix and social satisfaction, a t-test is used. 
The Pearson product-moment correlation coefficient is used to analyse the relation between walkability, social 
cohesion and social satisfaction. Table 5.4 shows that there was found no significant relationship between land-
use mix, walkability and social satisfaction. On the other hand, it shows a significant correlation between social 
cohesion and social satisfaction. 

This might suggest that people living in a neighbourhood with a lower social cohesion are less satisfied with 
their social life, than people living in a neighbourhood with a high social cohesion. This finding is in line with 
Windsor et al. (2012). This may suggests that a higher social cohesion leads to more interactions and more 
support from people in the neighbourhood. 

Table 5.4 shows a significant correlation (r= -0.332, p< 0.001) between social satisfaction and the percentage 
of non-Western ethnic minorities in the neighbourhood; this correlation is negative and somewhat stronger 
than other variables. This may suggest that a higher percentage of non-Western ethnic minorities in the 
neighbourhood can contribute to impaired social satisfaction. People maintain fewer social contacts in 
neighbourhood with a high ethnic diversity and a high percentage of ethnic minorities (Van Beuningen, 
Schmeets, Arts & Te Riel, 2013). 

In addition, the percentage of low incomes in the neighbourhood shows a somewhat higher negative correlation 
coefficient. This might implicate that social satisfaction is affected by the percentage of low incomes in the 
neighbourhood. These findings are in line with the results of Broese van Groenou et al. (1999). People are 
relatively more satisfied in an affluent neighbourhoods than people who live in poorer neighbourhoods.

Regarding type of dwelling, Table 5.4 shows a negative significant correlation (r= -0.308, p< 0.01) between 
social satisfaction and the percentage of stacked buildings. This might suggest that a higher percentage of 
stacked buildings results in a lower social satisfaction of individuals. This is similar to the results of Delmelle 
et al. (2013); an apartment complex compared with a semi-detached/ detached house had a negative effect 
on social satisfaction. The same goes for the percentage of rental dwellings in the neighbourhood. It shows a 
significant correlation (r= - 0.312, p< 0.001) between social satisfaction and the percentage of rental dwellings.

Overall, regarding facilities, it shows positive significant correlations between the distance of facilities and social 
satisfaction and negative significant correlations between the number of facilities within a certain distance. This 
is probably because of the density of the area; a higher density neighbourhood has probably more facilities and 
shows a lower satisfaction than a low density neighbourhood. Therefore a multivariate regression analysis will 
be used to analyse which variable effects social satisfaction. 

Table 5.5 Neighbourhood characteristics and social satisfaction

Mean St. Deviation T Sign. (2-tailed) F Sign. Correlation Coefficient Sig. (2-tailed)
Density 4,674 0,011

High density 33,607 4,602
Moderate density 34,918 3,587

Low density 36,059 2,361
Land-use mix -1,497 0,137

Mixed/work neighbourhood 33,884 4,686
Residential neighbourhood 34,950 3,539

Social cohesion ,368** 0,000
Walkability 0,123 0,145

PearsonT-Test ANOVA

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

B Std. Error Beta t Sig
Constant 35,209 0,36 97,702 0
Very high density -2,633 0,75 -0,283 -3,51 0,001

Unstandardized Coefficients

Standardized 
Coefficients

B Std. Error Beta t Sig
Constant 36,709 0,592 62,006 0,000
% Non-Western ethnic minorities -0,188 0,045 -0,332 -4,184 0,000

Unstandardized Coefficients

First, the Pearson product-moment correlation coefficient is used to analyse the correlations between the 
facilities variables and density. One of the two variables with a mutual correlation coefficient higher than 
0.8, will not be entered in the multivariate regression analysis. The variables very high density, high density, 
moderate density, low density, distance to an elementary school, number of elementary schools within 1 km, 
number of secondary schools within 10 km, distance to a general practitioner, number of hospitals within 10 
or 20 km, distance to a supermarket and the distance to a turnpike road are used in the multivariate regression 
analysis with the dependent variable social satisfaction.

Table 5.6 shows the results of the stepwise multivariate regression analysis. It shows a significant relation 
between very high density and social satisfaction. The other variables show no significant effect on social 
satisfaction, therefore they were excluded from the analysis. 

Table 5.6 Multivariate regression analysis of the facilities and density

Moreover, there is probably some correlation between the socio- economic characteristics of the neighbourhood 
such as income, ethnicity, percentage of rental dwellings, percentage of stacked buildings and the average 
value of a dwelling. To analyse which of these variables effects social satisfaction, a multivariate regression 
analysis is used. 

The Pearson product-moment correlation coefficient is used to analyse the correlations between the socio- 
economic characteristics of the neighbourhood. Results show a correlation of 0.827 between low incomes 
and the percentage of rental dwellings. Therefore, the percentage of rental dwelling will be left out in the 
multivariate regression analysis.

The results of the stepwise multivariate regression analysis are shown in Table 5.7. It shows a significant relation 
between the percentage of non-Western ethnic minorities and social satisfaction.

Table 5.7 Multivariate regression analysis of socio- economic characteristics 

5.3 Place attachment, social satisfaction and loneliness

This section presents the results of the bivariate analyses of the relation between the variables place attachment, 
social satisfaction and loneliness. This is shown in the conceptual model in Figure 5.2.

In order to analyse the relation between place attachment and social satisfaction, a t-test is used. Table 5.8 
shows  a positive significant correlation between place attachment and social satisfaction. This may suggest 
that people living in neighbourhoods with a higher self-rated place attachment are more satisfied with their 
social life than people living in neighbourhoods with a low self-rated place attachment. This is probably because 
people who are less connected with their neighbourhoods, have fewer social contacts and support in the 
neighbourhood. Therefore, they are probably less satisfied with their social life.
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Figure 5.2 Conceptual model

Table 5.8 shows a negative significant correlation between place attachment and loneliness. This may suggest  
that a higher self-rated place attachment results in a lower score of loneliness. It is probably because people 
who rated a lower place attachment, feel less involved and supported in the neighbourhood. This enables 
people to feel more lonely or left out in the neighbourhood.

Table 5.8 Place attachment and loneliness

 S
Correlation Coefficient Sig. (2-tailed) Correlation Coefficient Sig. (2-tailed)

Place attachment ,316** 0,000 -,347** 0,000

Loneliness
Pearson

Social satisfaction
Pearson

5.4 Social networks, social satisfaction and loneliness

This section presents the results of the bivariate analyses of the relation between the independent variables of  
social networks (social network size, social network composition, social interactions and changes in social life) 
and dependent variables, social satisfaction and loneliness. This is shown in Figure 5.3.

5.4.1 Social network size, social satisfaction and loneliness
This section presents the results of bivariate analyses of the relationship between social network size, social 
satisfaction and loneliness. The variables that will be analysed are; the total size of social network, the number 
of somewhat strong social network members and the number of very strong social network members. 

Table 5.9 shows a significant positive correlation, between the total social network size and social satisfaction. 
This may suggest that a higher number of social network members provides a higher social satisfaction. This 
relationship is weak (r= 0.219, p< 0.05). The number of very strong social network members is found to have 
a positive significant correlation (r= 0.255, p< 0.005) with social satisfaction. This might imply that a higher 
number of social network members can lead to a higher social satisfaction. In addition, Table 5.9 shows the 
bivariate analysis of the relation between the social network and loneliness. It shows no significant correlation 
between social network size and loneliness. Penninx (2005) agrees with these findings; the quality of the social 
network is much more important than the quantity of the social network.

5.4.2 Social network composition, social satisfaction and loneliness
The variables that are analysed in this section are; the number of family members, the number of friends, the 
number of direct neighbours; the number of local residents; the number of association-/ club members; the 
number of colleagues/ fellow students and the number of other non-kin in social network. The results of the 
analyses of the relationship between these variables, social satisfaction and loneliness are presented in Table 
5.8.

Personal characteristics
+ changes in social life

Social network of elderly
+ social interactions

Place attachment

Neighbourhood characteristics

Social satisfaction of elderly

Loneliness
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Figure 5.3 Conceptual model

Table 5.9 shows a positive significant correlation (r= 0.228, p <0.01) between the number of local residents 
in the social network and social satisfaction. This might suggest that a higher number of local residents in the 
social network can lead to a higher social satisfaction of individuals. This is probably related to place attachment; 
people who rate a positive place attachment, are more likely to have a higher number of local residents in their 
social network. Therefore, they are more connected to the neighbourhood and are probably more satisfied 
with their social life. Moreover, Table 5.9 shows no significant correlation with other social categories.

In addition, Table 5.9 shows no significant correlation between the number of members in the different social 
categories and loneliness. This probably related to the fact that there has been found no significant correlation 
between the size of the social network and loneliness. 

5.4.3 Social interactions, social satisfaction and loneliness
The variables that will be analysed are; total number of interactions in two days and the total number of 
persons in two days. The results of the bivariate analysis between social interactions and social satisfaction 
are shown in Table 5.9. It shows a positive significant correlation (r= 0.239, p<0.01) between the number of 
interactions and social satisfaction. This may suggest that people who have more social interactions are more 
satisfied with their social life. The correlation between social interactions and social satisfaction is very weak. 
In addition, it shows a somewhat stronger significant correlation (r= 0.3311, P<0.001) between the number of 
persons and social satisfaction. This may suggest that a higher number of people where individuals have social 
interactions with, leads to a higher social satisfaction.

In addition, Table 5.9 shows the results of the analyses of the relationship between social interactions and 
loneliness. It shows that there is no significant correlation between the number of social interactions, the 
number of people and loneliness.

Personal characteristics
+ changes in social life

Social network of elderly
+ social interactions

Place attachment

Neighbourhood characteristics

Social satisfaction of elderly

Loneliness

Social interactions

Composition of the 
social network

Size of the social network
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Figure 5.4 Conceptual model

Correlation Coefficient Sig. (2-tailed) Correlation Coefficient Sig. (2-tailed)
Social network size
Total size of social network 0,219* 0,011 -0,091 0,251
Number of somewhat strong social network members 0,137 0,116 -0,043 0,582
Number of very strong social network members 0,255** 0,003 -0,132 0,094
Social network composition
Number of familymembers in social network 0,125 0,152 -0,015 0,852
Number of friends in social network 0,152 0,080 -0,019 0,806
Number of direct neighbours in social network 0,156 0,073 -0,109 0,167
Number of local residents in social network ,228** 0,008 -0,143 0,068
Number of association-/ club members in social network 0,170 0,050 -0,069 0,384
Number of colleagues/ fellow students in social network -0,051 0,558 0,070 0,377
Number of other non-kin in social network 0,073 0,401 -0,124 0,114
Social interactions
Total number of interactions 0,239** 0,005 -0,143 0,064
Total number of people ,311** 0,000 -0,112 0,156

Pearson Pearson
Social satisfaction Loneliness

Table 5.9 Social network, social satisfaction and loneliness

*Correlation is significant at the 0.05 level (2-tailed).         
**Correlation is significant at the 0.01 level (2-tailed). 

5.5 Social satisfaction and loneliness

It is important to examine the effect of loneliness on the social satisfaction of individuals. This section presents 
the analysis of the relationship between social satisfaction and loneliness. This is shown in the conceptual 
model in Figure 5.4.

Personal characteristics
+ changes in social life

Social network of elderly
+ social interactions

Place attachment

Neighbourhood characteristics

Social satisfaction of elderly

Loneliness
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It is assumed that social satisfaction and loneliness are interval variables. Therefore, the Pearson product-
moment correlation coefficient is used for the bivariate analysis of the relationship between loneliness and 
social satisfaction. Table 5.10 shows the results of this analysis. As can be seen, there is a negative significant 
correlation between social satisfaction and loneliness. This may suggest that people who are lonelier are less 
satisfied with their social life, and the other way around; if people are more satisfied with their social life they 
might feel less lonely.

Table 5.10 Social satisfaction and loneliness

Correlation Coefficient Sig. (2-tailed)
Loneliness -,370** 0,000

Pearson
Social satisfaction

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

5.6 Conclusion

In this chapter, bivariate analyses are used to analyse the effects of personal- and neighbourhood characteristics, 
changes in social life, social networks and place attachment on loneliness and social satisfaction. It was assumed 
that the limit of statistical significance at the 0.1 level.

Significant effects were found on social satisfaction of home ownership, household composition, income, 
education, club membership, car ownership, frequency of driving a car, frequency of walking and the health 
status. Gender, age, household composition, car ownership, frequency of driving a car, walking for recreation 
and the health status were found to have an significant effect on loneliness. In addition, regarding changes in 
social life, significant effects were found of the death of a spouse,  parenthood and other (death of a friend, an 
illness or operation or have become grandparents) on social satisfaction or loneliness.

Moreover, the neighbourhood characteristics density, social cohesion and the percentage of non-Western 
ethnic minorities were found to have a significant effect on social satisfaction. Place attachment was found to 
have an effect on social satisfaction and loneliness. 

Regarding characteristics of the social network, the size of the social network, the number of very strong 
members, the number of friends, the number of direct neighbours, the number of local residents, the number 
of association-/ club members in the social network and the total number of social interactions were found to 
affect social satisfaction or loneliness. 
   
In the next chapter the analyses of direct and indirect relationships between personal- and neighbourhood 
characteristics, place attachment, social network characteristics, social satisfaction and loneliness will be 
presented. A path analysis will be used, in order to analyse these direct and indirect relationships.
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6.1 Model structure

The aim of this research is to analyse the direct and indirect relationships of personal- and neighbourhood 
characteristics, social network characteristics, place attachment, loneliness and social satisfaction. To capture 
these direct and indirect relationships, a path analysis is used. The model was estimated using the statistical 
software package LISREL (Jöreskog & Sörbom, 2008). Although not all variables are normal distributed, the 
maximum likelihood method was used to estimate the models, which may cause some bias in the standard 
errors and goodness-of-fit estimates. The maximum likelihood estimation is fairly robust against violations of 
multivariate normality for sufficiently large sample sizes (Golob, 2001).

The variables that were found to have a significant effect on social satisfaction and loneliness were entered 
in the model. Next, the links between explanatory and endogenous variables were added. In addition, the 
interrelationships between endogenous variables were added. All links that were not significant at the 0.05 
level were then removed stepwise from the model. For instance, the variables gender, home ownership, 
frequency of walking and driving a car, size of social network, percentage of non-Western ethnic minorities 
in the neighbourhood and the life event ‘parenthood’ were removed from the model. The explanatory and 
endogenous variables considered in the final model are shown in Table 6.1. The final model is shown in Figure 
6.2.

6.1 introduction 

In the previous chapter the effects of personal- and neighbourhood characteristics, social networks and place 
attachment on loneliness and social satisfaction are analysed, using bivariate analyses. However, Figure 6.1 
shows, that it is hypothesized that social satisfaction and loneliness is effected by personal- and neighbourhood 
characteristics mediated by place attachment and social network characteristics. 

In order to simultaneously analyse the effects of the independent variables on the dependent variables, as 
well as the relationships between the dependent variables, a path analysis was used. This section presents the 
model that was estimated and the results of the path analysis.

Figure 6.1 Conceptual model

6. Method & results

Personal characteristics
+ changes in social life

Social network of elderly
+ social interactions

Place attachment
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6.2 Results

The unstandardized coefficients and t-statistics of direct and total effects of the final model that are significant 
at the 0.05 significance level are shown in Table 6.2. The total effects are the direct effects plus indirect effects 
(via a mediating variable). The direct effects of the final model are shown in Figure 6.2.

Effects of explanatory variables on the number of social interactions
Five explanatory variables are found to have a significant direct effect on the number of social interactions. 
The variable age is found to have a negative direct effect on the number of social interactions. Every year 
increased in age, results in 0.16 social interactions per two days fewer. This finding implies that older people 
have fewer social interactions. Van den Berg (2012) found the same results. This is probably partly due to 
the fact that social interactions with colleagues disappear after retirement. Moreover, it might also to a large 
extent be explained by impaired health and mobility. Elderly are less able to travel for and maintain their social 
interactions. 

Secondly, low income is found to have a negative direct effect on the number of social interactions. This effect 
is very large: people with a low income have 3.72 social interactions per two days fewer than people with a high 
income. People with higher incomes are likely to have more resources to maintain their social contacts. Van 
den Berg (2012) found that people with a higher income have a larger social network; a larger social network 
probably leads to a higher number of social interactions. In addition, Van der Houwen & Kloosterman (2011) 
found that people with high incomes, have more frequently contact with neighbours. 

Next, the life event ‘death of a spouse’ is found to have a negative direct effect on the number of social 
interactions. People who have lost a spouse over the last six years, have 6.42 fewer social interactions per two 
days than people who didn’t experienced the loss of a spouse. This finding implies that the loss of a spouse has 
a large effect on the number of social interactions. Results of the study of Wrzus et al. (2013) also suggest that 
the loss of a spouse decreases the social network. In contrast with Wrzus et al. (2013), no significant effect was 
found of the death of a relative, parenthood and marriage on the number of social interactions.

Mean St. Dev.

12.25 6.94
34.63 3.93
3.50 0.95

38.56 7.37
3.56 4.40

56.42 15.25
0.23 0.42
0.06 0.23
0.36 0.48
0.45 0.50
0.35 0.48
0.90 0.30
0.67 0.47
0.23 0.42

22.98 5.60Social cohesion

Loneliness

Explanatory variables
Age
Low income (< €2000 net/month) (dummy)
Death of a spouse (dummy)
Couple with children in household (dummy)
Couple without children in household (dummy)

Place attachment
# Local residents 

Car ownership (dummy)
Club membership (dummy)

Very good health (dummy)

Endogenous variables
# Social interactions
Social satisfaction

Very high density (dummy)

Table 6.1 Endogenous and explanatory variables considered in the analysis 
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Social cohesion

# Social 
interactions

Social 
satisfaction

Loneliness

Positive e�ect

Negative e�ect
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residents

Very high density

Low income

Age

Club 
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Car
ownership

Very good health

Couple 
with children

Couple 
without children

Death of a spouse

Figure 6.2 Final model

Regarding household composition, a negative direct effect on the number of social interactions is found for 
couples with children and couples without children. The results show that couples with children have 6.87 
social interactions fewer in two days than people living alone. In addition, couples without children have 
6.02 social interactions over two days fewer than people living alone. These findings are in line with Van den 
Berg (2012). People living with a partner probably have less need to have social interactions outside of the 
household, because they already have many social interactions within the household. These social interactions 
within the household were not reported by the respondents in the social interaction diary.
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Finally, results show that social cohesion has a positive direct effect on social interactions. This implies that 
people living in a neighbourhood with a higher social cohesion level, have more social interactions. This is in 
line with findings of Windsor et al. (2012). They claim that residents who live in a neighbourhood with a higher 
social cohesion level have more social interactions with neighbours.

Effects of explanatory variables on the number of local residents in the social network
One explanatory variable is found to have a positive significant direct effect on the number of local residents 
in the social network, namely social cohesion. The results suggest that people living in a neighbourhood with 
a higher social cohesion level, have a higher number of local residents in their social network. Windsor et al. 
(2012) suggest that people have more social interactions with neighbours if the social cohesion level is high. 
Therefore, people who are living in a neighbourhood with a higher social cohesion level will probably also have 
a higher number of local residents in their social network. Van den Berg, Arentze & Timmermans (2014) found 
that people have more contact with local residents when they feel more at home in the neighbourhood.

Cramm, Van Dijk & Nieboer (2012) found that a higher social cohesion level in the neighbourhood leads to 
more emotionally and instrumentally support among neighbours. In addition, a higher social cohesion level 
leads to a higher level of well -being of elderly (Cramm et al., 2012). Moreover, WRR (Wetenschappelijke Raad 
voor het Regeringsbeleid) (2005) claims that social contacts between local residents strengthens the sense of 
social security in a neighbourhood. Social cohesion leads to more solidarity among local residents (WRR, 2005).

To

Direct Total Direct Total Direct Total Direct Total Direct Total

0.08 0.08
2.17 2.17

0.85 0.85
3.10 3.10
0.07 0.11 0.04 0.04
2.00 3.03 4.31 4.31

0.03 0.01 0.26 0.26
1.79 1.98 2.23 2.23

0.16 0.16 0.01
4.31 4.31 1.94
3.72 3.72 0.60 0.11 2.89 2.89
2.81 2.81 2.67 2.18 2.53 2.53
6.42 6.42 0.51
2.83 2.83 1.72
6.87 6.87 0.54
3.91 3.91 1.90
6.02 6.02 0.48
3.67 3.67 1.87

0.25 0.30 0.30
1.76 2.14 2.14
0.68 0.80 0.80
2.34 3.58 3.58

1.23 1.23
2.34 2.34

0.39 0.39 0.10 0.03 0.57 0.65 0.32 0.32
4.68 4.68 3.62 3.74 6.09 7.52 5.75 5.75

1.25 1.25
2.10 2.10

t  statistic
Social satisfaction
t  statistic
Loneliness

# Local residents From Place attachment

Effects between endogenous variables

# Social interactions Social satisfaction Loneliness

# Social interactions

Social cohesion
t  statistic
Very high density
t  statistic

Very good health 
t  statistic
Car ownership
t  statistic
Club membership
t  statistic

t  statistic

t  statistic
Place attachment

Age
t  statistic

t  statistic
Couple without children 

Effects of explanatory variables

t  statistic
# Local residents 
t  statistic

Low income
t  statistic
Death of a spouse 
t  statistic
Couple with children 

Table 6.2 Path analysis model estimates (unstandardized effects)
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Effects of explanatory variables on place attachment
Two explanatory variables are found to have a significant direct effect on place attachment. First, low income 
is found to have a negative significant effect on place attachment. It implies that people with low incomes feel 
less attached to a place. This is probably because people with low incomes often do not have much choice 
where they have to live. In addition, Dekker and Bolt (2005) found that having a job and a high income are 
found to positively affect the emotional attachment to a place. It also appears from the literature that people 
with low incomes have less social contact with other neighbours (Van der Houwen & Kloosterman, 2011), this 
could also affect the attachment to a place.  

People with low incomes often live in (social) rental dwellings and the connection with the neighbourhood of 
tenants is probably weaker than the connection with the neighbourhood of home owners. Brown, Perkins & 
Brown (2003) found that home owners and people who lived in the neighbourhood for a long time are more 
attached to their living environment.  

Second, social cohesion is found to have a positive significant direct effect on place attachment. It implies that 
people who live in a neighbourhood with a high social cohesion level feel more attached to their neighbourhood. 
This is probably related to the findings that people who live in a neighbourhood with a higher social cohesion 
level have more social interactions and a higher share of local residents in their social network. This is in line 
with findings of Livingston, Bailey & Kearns (2008). They found that social cohesion is the most important 
neighbourhood factor that affects place attachment. The attachment to a neighbourhood is positively related 
to strong social networks or a high cohesion level in a neighbourhood (Livingston et al., 2008).

Van den Berg et al. (2014) found that place attachment is affected by the length of residence in the neighbourhood, 
the satisfaction with the composition of the population and the satisfaction with social interactions in the 
neighbourhood. These aspects are also related to social cohesion, if people are satisfied with their neighbours, 
have more things in common and feel supported by them, they would probably feel more attached to their 
living environment.

Effects of explanatory variables on loneliness
Very good health is found to have a negative direct effect on loneliness. This implies that people with a very 
good health are less lonely than people with a good or moderate/bad health. People with health problems are 
less able to maintain their social network and are therefore probably feel more often lonely. In comparison, 
Delmelle et al. (2013) found a relationship between health and social satisfaction. However, the variable 
’loneliness’ was not included in this study.

Regarding mobility, car ownership is found to have a negative direct effect on loneliness. People who own 
one or more cars feel less lonely than people who don’t own a car. Findings of Delmelle et al. (2013) show 
a significant effect of car ownership on social satisfaction. A car might help people to maintain their social 
contacts with members who are living further away. Therefore, they would probably feel less lonely.

The results further show that a negative indirect effect was found for social cohesion on loneliness and a 
positive indirect effect was found for low income households. These variables have an indirect effect on 
loneliness mediated by place attachment.

Effects of explanatory variables on social satisfaction
Two variables are found to have a significant direct effect on social satisfaction. First, club membership is found 
to have a positive direct effect on social satisfaction. This implies that people who are a member of one or 
more clubs are more satisfied with their social life. This finding is in line with Bonsang & Van Soest (2010). They 
concluded that non-professional activities affect the satisfaction with social contacts. Participation in activities 
could improve the quality of the social network. In addition, Van den Berg et al. (2012) found that people who 
participate more often in club- or association activities tend to have a larger social network. However, this 
research did not include social aspects like social satisfaction and loneliness.

Second, very high density is found to have a negative significant direct effect on social satisfaction. This suggest 
that people living in a neighbourhood with a very high density (2500 or more addresses per km2) are less 
satisfied with their social life than people living in a neighbourhood with a high, moderate, low and very low 
density. 
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Figure 6.3 Significant direct effects between the explanatory variables and endogenous variables
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This is not in line with finding of Delmelle et al. (2013). They found that a higher density would provide a higher 
social satisfaction. 

Van den Berg (2012) suggests that people who are living in high urban density areas have a smaller social 
network, than people who are living in rural areas, where the social network is stronger. Broese van Groenou 
et al. (1999) suggest that elderly living in the city are lonelier than elderly living in rural areas. There are more 
opportunities to participate in social activities in high urban density areas, but it is more difficult to meet 
friends and feel attached to the area (Hanibuchi et al, 2012). 
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# Social 
interactions
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0.08

- 0.85

0.07

0.26

- 0.04

Figure 6.4 Significant direct effects between endogenous variables

In addition, place attachment is also found to have a positive significant direct effect on social satisfaction. It 
suggest that people who are more attached to their neighbourhood are more satisfied with their social life. 
Next, loneliness has a negative effect on social satisfaction. This indicates that people, who often feel lonely, 
are less satisfied with their social life. It is notable that no significant effect was found of social satisfaction on 
loneliness. This indicates that people who are not satisfied with their social life, do not necessarily feel lonelier.  

The number of local residents in the social network is found to have a positive direct effect on place 
attachment. If people have more social contact with their neighbours they probably are more attached to their 
neighbourhood. Moreover, place attachment is found to have a negative significant effect on loneliness. This 
implies that people who are less attached to their neighbourhood feel lonelier.  

In addition, Table 6.2 shows that the number of local residents in the social network is found to have a positive 
indirect effect on social satisfaction. The number of local residents is also found to have a negative indirect 
effect on loneliness. These findings show that the contact with neighbours is an important aspect of the social 
life of individuals.

Table 6.3 shows the goodness-of-fit statistics of the model. The model provides a good fit of the data, if the 
value of Chi Square divided by the degrees of freedom and the Normed Fit Index are close to 1 (Golob, 2001). 
The value of RMSEA needs to be (close to) 0; this model results in a RMSEA value of 0. In addition, the value of 
the model’s Akaike information criterion (AIC) needs to be close to the value of saturated AIC (Golob, 2001). 
Overall, Table 6.3 shows a good fit of the model to the data.

The variables age, low income, death of a spouse, couple with children, couple without children are found to 
have a negative significant indirect effect on social satisfaction mediated by the number of social interactions. 
In addition, very good health, social cohesion and car ownership are found to have a positive significant indirect 
effect on social satisfaction.

Effects between endogenous variables
Figure 6.4 shows the direct significant effects between the endogenous variables. First, the number of social 
interactions is found to have a positive effect on social satisfaction. For every social interaction, the social 
satisfaction score increases with 0.08. This implies that people who have more social interactions are more 
satisfied with their social life.  
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Table 6.3 Goodness-of-fit of the model  

Degrees of Freedom 42,00
Minimum Fit Function Chi Square 37,36
Chi Square / Degrees of Freedom 0,89
RMSEA 0,00
Model AIC 192,22
Saturated AIC 240,00
Normed Fit Index 0,95

Furthermore, an other model was estimated which adds more understanding to the relationship between 
social satisfaction and travel behaviour. Results of this analyses are shown in the paper (Appendix 2) submitted 
for presentation at the Transportation Research Board (TRB) 94th Annual Meeting. This analysis gives more 
insight in the relationship between social satisfaction and mobility attributes. Findings of this analysis suggest 
that the frequency of walking could affect social satisfaction and the frequency of cycling affects the number 
of social interactions.

6.3 Conclusion

The aim of this chapter was to analyse the effects of the independent variables on the dependent variables, 
as well as the relationships between the dependent variables. In order to analyse simultaneously the effects 
of the independent variables on the dependent variables, as well as the relationships between the dependent 
variables, a path analysis was used.

The variables that were found to have a significant effect on social satisfaction and loneliness, using the 
bivariate analyses, were entered in the model. Relations between explanatory and endogenous variables and 
interrelationships between endogenous variables were added in the model. All links that were not significant 
at the 0.05 level were then removed stepwise from the model. This resulted in a final model.

Significant effects of personal characteristics were found on the number of social interactions. Elderly, people 
with low incomes, people who recently lost a spouse, and people who are living with a partner (and children) 
have fewer social interactions. In addition, the neighbourhood variable ‘social cohesion’ is found to have a 
positive effect on the number of social interactions. 

Regarding social satisfaction, club membership and very high density were found to have a significant effect. 
As expected, club membership was found to be related to a higher social satisfaction. On the other hand, very 
high density was found to have negative effect on social satisfaction. This finding differs from the results of 
Delmelle et al. (2013). 

In addition, loneliness is negatively affected by place attachment, car ownership and very good health. This 
implies that people who are more attached to their living environment feel less lonely than people who are not 
attached to their living environment. People who own a car feel less lonely than people who don’t own a car. 
This is probably because they are able to maintain their social contacts at a larger distance. In addition, people 
with a very good health status feel less lonely.

Place attachment is positively affected by the number of local residents in the social network and social 
cohesion. The number of local residents in the social network is also affected by social cohesion. This implies 
that contact with neighbours and feeling supported in the neighbourhood is very important for feeling attached 
to a neighbourhood and eventually for a better social satisfaction. In addition, low income is found to have a 
negative effect on place attachment.
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7. Conclusion and discussion

7.1 Summary and findings

The aim of this study was to analyse the relationships between personal- and neighbourhood characteristics, 
place attachment, characteristics of the social network, loneliness and social satisfaction. To achieve this aim, 
research questions have been addressed:

• What is the effect of personal- and neighbourhood characteristics on loneliness and the social   
 satisfaction of elderly? 
• What is the effect of place attachment on loneliness and the social satisfaction of elderly?
• What is the effect of social network characteristics on loneliness and the social satisfaction of   
 elderly?
•  What is the effect of loneliness on the social satisfaction of elderly?
• How is the nature and strength of the relationship between personal - and neighbourhood   
 characteristics and social satisfaction of elderly mediated by the joint impact of loneliness,   
 social networks  and place attachment?

A data collection instrument was designed to answer these questions. The data collection consisted of 
a two-day paper-and-pencil social interaction diary to collect detailed information about characteristics of 
social interactions and the persons who participated in these interactions. Personal- and neighbourhood 
characteristics, data on characteristics of social networks, loneliness, place attachment and social satisfaction 
were collected using a questionnaire. 

The aim was to collect a second wave of social interaction diaries from the respondents that took part 
in the study by Van den Berg (2012) in 2008. In 2008, addresses were randomly selected in a number of 
neighbourhoods in Eindhoven and surrounding towns. Data was collected between April and May 2014 in 
Eindhoven and surroundings, among 141 respondents that took part in the study by Van den Berg (2012) 
and 36 new respondents consisting of acquaintances and some randomly selected respondents. This resulted 
in a total of 177 respondents who completed the questionnaire. 169 respondents completed the two-day 
interaction diary and reported a total of 2070 social interactions in two days. Eight respondents only filled in 
the questionnaire or kept the diary for only one day.

In order to analyse how social satisfaction and loneliness is affected by personal- and neighbourhood 
characteristics, place attachment, social network characteristics, bivariate statistical analyses were used. The 
limit of statistical significance is set at the 0.1 level. 

What is the effect of personal- and neighbourhood characteristics on loneliness and the social satisfaction of 
elderly? 
Regarding personal characteristics, significant effects were found on social satisfaction of home ownership, 
household composition, income, education, club membership, car ownership, frequency of driving a car, 
frequency of walking and health status. Gender, age, household composition, car ownership, frequency of 
driving a car, walking for recreation and health status were found to have an effect on loneliness. In addition, 
results of bivariate analyses on life events show that the death of a spouse, parenthood and other life events 
(death of a friend, an illness or operation, have become grandparents) were found to significantly affect social 
satisfaction or loneliness.

The results on neighbourhood characteristic show that density, social cohesion and the percentage of non-
Western ethnic minorities were found to affect social satisfaction. Findings on the relationship between density 
and social satisfaction are not in line with findings of Delmelle et al. (2013). They suggest that a higher density 
leads to a higher social satisfaction. Furthermore, existing literature suggest that social aspects (social cohesion 
and composition of the population) of the neighbourhood are important for the social contact and support 
between local residents (e.g. Van der Houwen & Kloosterman, 2011; Windsor et al., 2012) and is therefore 
probably also important for the social satisfaction of individuals.

What is the effect of place attachment on loneliness and the social satisfaction of elderly? 
Place attachment was found to have an positive effect on social satisfaction and a negative significant effect 
was found on loneliness. 
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These findings suggest is that people who rate a lower place attachment, are more likely to feel less involved 
and supported in the neighbourhood and are therefore more lonely or less satisfied with their social life.  

It appears from existing literature that common memories and feelings about a neighbourhood, satisfaction 
with local social contacts and support between local residents in the neighbourhood could increase the 
attachment to a place (Rubinstein & Parmelee, 1992; Beenes & Kompaan, 2013; Cramm et al., 2012; Van den 
Berg et al., 2014). Therefore, if people are more attached to their living environment they will, most likely, be 
more satisfied with their social life and feel less lonely in the neighbourhood.

What is the effect of social network characteristics on loneliness and the social satisfaction of elderly?
Regarding social network characteristics, the size of the social network, the number of very strong social 
network members, the number of association-/club members, number of friends and the number of local 
residents in the social network were found to positively affect social satisfaction. Moreover, the number of 
social interactions and the number of persons were found to have a positive effect on social satisfaction. 

In addition, negative significant effects on loneliness were found of the number of very strong member, the 
number of local residents and the number of social interactions in two days. These findings suggest that 
characteristics of the social network are important for being satisfied with the social life. The social network 
and social interactions are important indicators for the quality of life, well-being and happiness of elderly (e.g. 
Umberson & Montez, 2010; Delmelle et al., 2013).

What is the effect of loneliness on the social satisfaction of elderly?
Loneliness was found to have a negative effect on social satisfaction. If people feel lonely, they are probably 
not satisfied with their social life and vice-versa. Loneliness can be a result of being excluded from social 
relationships and social opportunities (Walsh & Ward, 2013). In addition, Knipscheer et al. (1995) suggest that 
social interactions could increase the feeling of being socially integrated and decrease the feeling of loneliness. 

How is the nature and strength of the relationship between personal- and neighbourhood characteristics 
and social satisfaction of elderly mediated by the joint impact of loneliness, social networks and place 
attachment?
In order to analyse simultaneously the effects of the explanatory variables on the dependent variables, as 
well as the relationships between the dependent variables, a path analysis is used. The model was estimated 
using the statistical software package LISREL (Jöreskog & Sörbom, 2008). The variables described above 
were entered in the model. Relations between explanatory and endogenous variables and interrelationships 
between endogenous variables were added in the model. All links that were not significant at the 0.05 level 
were removed from the model. This resulted in a final model.

Results of the path analysis show that elderly, low income, people who lost a spouse, and people who are 
living with a partner (and children) have fewer social interactions. A high social cohesion level increases the 
number of social interactions. Loneliness is negatively affected by place attachment, car ownership and very 
good health. In addition, place attachment is affected by social cohesion, low income and the number of local 
residents in the social network. The level of social cohesion was found to have a positive effect on the number 
of local residents in the social network.

Moreover, social satisfaction is affected by club membership, place attachment, loneliness and the number 
of social interactions. A very high density area is found to have a negative effect on social satisfaction. Social 
satisfaction is indirectly affected by age, low income, death of a spouse, couple with children, couple without 
children, the level of social cohesion in the neighbourhood and the number of local residents in the social 
network.

Existing literature showed relationships between personal- and neighbourhood characteristics and social 
networks (e.g. Broese van Groenou et al., 1999; Van den Berg, 2012; Maas et al., 2009; Gamba, 2011). However, 
social satisfaction hardly received any attention in these studies. Feeling socially included and satisfied with 
the social life are important indicators for happiness and well-being of individuals, especially for the ageing 
population. Therefore, it is important that social issues such as social satisfaction and loneliness are included.
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7.2 Discussion and recommendations for further research

The main aim of this study was to analyse the role of neighbourhood characteristics on social networks and 
social satisfaction. The final model shows that the neighbourhood plays a relevant role in explaining social 
satisfaction. For instance, results show that the attachment to a place, social cohesion, share of local residents, 
density and the percentage of non-Western ethnic minorities directly or indirectly affect social satisfaction. In 
addition, this research has shown that social interactions, feelings of loneliness, personal characteristics as well 
as the place where people live are important factors in shaping social satisfaction of elderly.

Moreover, results of this study can contribute to broader concerns of society, such as loneliness and social 
satisfaction in an ageing population. Results confirm that older people have less social interactions and 
therefore are less satisfied with their social life. Also, the results show that being a member of a club creates a 
higher social satisfaction. Therefore, it is important for older people to participate in social activities.

Although this study shows interesting results on the number of social interactions, analysing more detailed 
information on characteristics of social interactions (e.g. type, purpose, pre-arranged or not) could be 
interesting for further research. In addition, it could be interesting to analyse changes in characteristics of 
social interactions related to new communication modes, such as social media (e.g. Facebook, Twitter, LinkedIn 
and YouTube) and mobile applications (e.g. WhatsApp, Instagram and Pinterest).

Moreover, data on social interactions was captured, using a two-day social interaction diary. Two days is a 
very short period to capture patterns on social interactions. Therefore, it would be interesting to capture 
information on social interactions over a longer period, to get a better impression of patterns and routines 
of people’s activities. On the other hand, it asks a lot of effort from respondents and it is only suitable for 
committed respondents.

Results on life events show that the death of a spouse could negatively affect the number of social interactions. 
Still, it is not clear what the effect of these life events are on the quality of the social network. In order to fully 
understand the relation between life events and changes in the social network, further research is necessary. 

This research has shown that social interactions, feelings of loneliness, personal characteristics as well as the 
place where people live are important factors in shaping social satisfaction of elderly. However, the sample 
contains only people from Eindhoven and surroundings. It would be interesting to compare social satisfaction 
to other cities in the Netherlands or other countries and use a larger sample size could give a better insight in 
the social relationships. 

In addition, more detailed information about travel behaviour could strengthen the analyses. Including, for 
example, public transport travel time and detailed information on travel behaviour of the social interactions 
(e.g. location, distance and transport mode) in the model could be relevant. 

The results have shown that characteristics of the living environment and personal characteristics could 
affect the number of social interactions in the neighbourhood and social satisfaction of individuals. These 
findings are important for urban planners. For example, spaces should be created where cycling and walking 
are encouraged, for example by designing safe streets with good visibility, clearly marked sidewalks and cycle 
paths, sufficient facilities nearby and substantial open space (Hanibuchi et al., 2012). 

Moreover, findings of this study have shown that the attachment to a place and having contacts and support in 
the neighbourhood are important aspects for the quality of life. Living environments should be created were 
people are satisfied with their social life and feel attached to their living environment. Urban planners and 
policy makers therefore, need to focus on increasing the quality of social interactions and social cohesion in the 
neighbourhood. For example, by creating spaces that encourage social interactions, organizing social activities 
or involving local residents in new policy plans for the neighbourhood. 

In addition, it is increasingly expected that people become more self-reliant. Therefore, it is important that 
vulnerable groups such as the elderly and people with greater health problems, are helped and emotionally- 
and instrumentally supported in the neighbourhood. 
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Appendix 1: Questionnaire

Deel 3: Vragenlijst

Dit is het laatste deel van dit interactie-dagboekje. In dit deel worden een aantal vragen gesteld over uwzelf, 
de buurt en uw sociale netwerk.

We willen u eerst een paar vragen stellen over het dagboekje. 

1. Op welke dagen heeft u het dagboekje ingevuld?

Dag 1: ……………………………dag  …………-…………-2014
Dag 2: ……………………………dag …………-…………-2014

2. Was de eerste onderzoeksdag, waarop u het dagboekje heeft ingevuld, een normale dag voor u? 
(Het kan zo zijn dat u een andere dag had dan normaal, bijvoorbeeld omdat u ziek bent geweest of omdat u 
vakantie heeft gehad) 

□ Ja, het was een normale dag
□ Nee, het was geen normale dag, namelijk:

3. Was de tweede onderzoeksdag, waarop u het dagboekje heeft ingevuld, een normale dag voor u?

□ Ja, het was een normale dag
□ Nee, het was geen normale dag, namelijk:

Nu volgen er een aantal vragen over persoonlijke kenmerken (leeftijd, geslacht, opleiding/werk, inkomen, 
etniciteit, eigenwoningbezit, huishoudensamenstelling, mobiliteit en gezondheid).

4. Wat is uw postcode? 

     

5. Hoeveel jaren woont u ongeveer al op uw huidige adres?

      jaren

6. Bent u eigenaar of huurder van uw huidige woning? 
□ eigenaar
□ huurder
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7. Wat is uw leeftijd? 

      jaar

8. Wat is uw geslacht?
□ man
□ vrouw

9. In welk land bent u geboren?
□ Nederland
□ Anders, namelijk………………………………………

10. Wat is uw gezinssituatie? 
□ éénpersoons huishouden
□ (echt)paar zonder inwonende kinderen
□ (echt)paar met inwonend(e) kind(eren)
□ éénoudergezin
□ overig

11. Heeft u een hond?
□ ja
□ nee

12. In welke categorie valt het netto maandinkomen van uw huishouden?
□ 1000 euro of minder
□ 1001-2000 euro
□ 2001-3000 euro
□ 3001-4000 euro
□ meer dan 4000 euro

13. Hoeveel personen van onderstaande leeftijdsklassen zijn er in uw huishouden aanwezig? Inclusief uzelf 

  0 tot 5 jaar
 

  6 tot 11 jaar
 

  12 tot 17 jaar
 

  18 tot 34 jaar
 

  35 tot 64 jaar
 

  65 jaar of ouder

14. In wat voor type woning woont u? 
□ vrijstaande woning 
□ hoek-/ twee onder een kap woning 
□ tussenwoning/ geschakelde woning 
□ appartement/ bovenwoning/ benedenwoning 
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15. Wat is uw hoogst voltooide opleiding?
□ geen opleiding
□ basisonderwijs
□ lbo/vbo/lts/vmbo 
□ mavo/ulo/mulo 
□ havo/mms
□ vwo/atheneum/gymnasium
□ mbo
□ hbo/bachelor
□ universiteit

16. Hoe ziet uw werksituatie er uit? 
□ ik ben zelfstandig ondernemer 
□ ik ben fulltime werkzaam in loondienst 
□ ik ben parttime werkzaam in loondienst 
□ ik doe het huishouden 
□ ik ben werkloos 
□ ik ben niet in staat om te werken 
□ ik ben gepensioneerd 
□ ik studeer 

17. Hoeveel uur besteedt u gemiddeld per week aan betaald werk op onderstaande plaatsen? (inclusief 
overwerk, exclusief reistijd) laat u a.u.b. geen invulvelden open, vult u eventueel 0 in

Op vast werkadres (niet thuis)     uur per week
  
Thuis       uur per week
  
Elders       uur per week

18. Wat is de gemiddelde reistijd in minuten tussen uw woning en uw werk?

  minuten

19. Hoe gaat u meestal naar uw werk? (Kiest u het hoofdvervoermiddel)
□ auto als bestuurder 
□ auto als passagier 
□ trein
□ bus/tram/metro
□ brom-/snorfiets
□ fiets
□ lopend
□ anders

20. Heeft u een langdurige aandoening of handicap die u belemmert bij het verplaatsen/reizen?
□ ja, ik word daardoor sterk belemmerd
□ ja, ik word daardoor licht belemmerd
□ nee

21. Welke vervoermiddelen zijn er in uw huishouden aanwezig? 

  Auto’s
 
  Fietsen
 
  Anders, namelijk:……………………………………
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22. Bent u in het bezit van een rijbewijs?
□ ja
□ nee

23. Heeft u de beschikking over een auto?
□ ja, wanneer ik wil
□ ja, in overleg
□ nee

24. Hoe vaak gebruikt u onderstaande vervoerswijzen?
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Auto als bestuurder □ □ □ □ □ □ □  
Auto als passagier □ □ □ □ □ □ □  
Trein □ □ □ □ □ □ □  
Bus/tram/metro □ □ □ □ □ □ □  
Brom-/snorfiets □ □ □ □ □ □ □  
Fiets □ □ □ □ □ □ □ 

Wandelen/lopen □ □ □ □ □ □ □ 

25. Hoe vaak wandelt/ loopt u als vrijetijdsbesteding in de buurt?
□ nooit
□ 1-2 dagen per week
□ 3-4 dagen per week
□ 5-6 dagen per week
□ elke dag

26. Hoe vaak wandelt/ loopt u voor overige verplaatsingen in de buurt?
□ nooit
□ 1-2 dagen per week
□ 3-4 dagen per week
□ 5-6 dagen per week
□ elke dag

27. Over het algemeen, hoe zou u zeggen dat uw gezondheid is?
□ uitstekend
□ zeer goed
□ goed
□ redelijk
□ slecht

28. Bent u (persoonlijk) in het bezit van één of meerdere mobiele telefoon(s)?
□ ja
□ nee

29. Heeft u thuis een internetaansluiting?
□ ja
□ nee
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30. Hoe vaak maakt u gebruik van internet?
□ (bijna) iedere dag
□ enkele keren per week
□ 1 keer per week
□ 2 of 3 keer per maand
□ 1 keer per maand of minder
□ nooit

31. Kunt u aangeven hoe vaak u gemiddeld gebruik maakt van internet voor onderstaande activiteiten?
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Social media ( Facebook/ LinkedIn/ 
Twitter) □ □ □ □ □ □ □ 

Email sturen/lezen □ □ □ □ □ □ □ 

Gesprek online (chatten, discussiefora of 
gesprek tijdens online game) □ □ □ □ □ □ □ 

 
32. Bent u actief lid van verenigingen of organisaties? 

Vul in van welke verenigingen/organisaties (bv. sportverenigingen, buurtverenigingen, muziekverenigingen, 
vrouwenverenigingen of studentenverenigingen) u actief lid bent en hoe vaak u naar deze vereningingen/
organisaties gaat.

Soort vereniging/organisatie Aantal keren per maand
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
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 Nu volgen er een aantal vragen over de buurt.

33. In hoeverre bent u het eens met onderstaande stellingen?

34. Hoe vaak maakte u in het afgelopen jaar een praatje met iemand uit de buurt? 
□ eens per jaar of minder vaak
□ een aantal keren per jaar
□ een aantal keren per maand
□ eens per week
□ een aantal keren per week of vaker

35. Als u wat langer weg bent van huis, is er dan iemand in uw buurt die een oogje in het zeil houdt, bijvoorbeeld 
door op te letten dat er niet ingebroken wordt, door voor uw huisdieren te zorgen of door de planten water 
te geven?
□ bijna nooit
□ meestal niet
□ soms wel/niet
□ meestal wel
□ bijna altijd

36. Als er iets belangrijks gebeurt in de buurt of met een buurtgenoot, is er dan iemand uit uw buurt die u 
hiervan op de hoogte brengt?
□ bijna nooit
□ meestal niet
□ soms wel/niet
□ meestal wel
□ bijna altijd

37. Voelt u zich betrokken bij de mensen die in uw directe buurt wonen?
□ bij bijna niemand
□ bij de meeste mensen niet
□ bij sommige mensen wel/niet
□ bij de meeste mensen wel
□ bij bijna iedereen
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Ik heb het gevoel dat deze buurt een deel van mij is □ □ □ □ □  
Deze buurt is de beste plek om te doen wat ik graag doe □ □ □ □ □  
Geen enkele andere buurt is te vergelijken met deze buurt □ □ □ □ □  
Deze buurt is heel speciaal voor mij □ □ □ □ □ 
Ik identitficeer mij sterk met deze buurt □ □ □ □ □ 
Ik haal meer voldoening uit deze buurt dan uit een andere 
buurt □ □ □ □ □ 

Ik ben zeer gehecht aan deze buurt □ □ □ □ □ 
Doen wat ik doe in deze buurt is belangrijker dan hetzelfde 
doen in een andere buurt □ □ □ □ □ 

Deze buurt zegt veel over wie ik ben □ □ □ □ □ 
Ik zou deze buurt niet vervangen voor een andere buurt om 
de dingen die ik doe □ □ □ □ □ 

Deze buurt betekent veel voor mij □ □ □ □ □ 
De dingen die ik doe in deze buurt zou ik net zo leuk vinden in 
een andere buurt □ □ □ □ □ 
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38. Als er een droevig moment of een droevige gebeurtenis is in uw leven, is er dan iemand uit de buurt die 
voor u een steun en toeverlaat is? 
□ bijna nooit
□ meestal niet
□ soms wel/niet
□ meestal wel
□ bijna altijd

39. Zijn er in deze buurt wel eens buurtfeesten of buurtbarbecues of andere activiteiten waarvoor de hele 
buurt uitgenodigd is? [ZO JA] Hoe vaak gaat u naar deze feesten, barbecues of activiteiten? 
□ bijna nooit
□ meestal niet
□ soms wel/niet
□ meestal wel
□ bijna altijd

40. Heeft u in het afgelopen jaar samengewerkt met andere buurtbewoners om iets te organiseren voor de 
buurt, bijvoorbeeld om een buurtfeest of-activiteit te organiseren of om een buurtkrantje te maken? [ZO JA] 
Hoe vaak bent u in het afgelopen jaar met deze buurtbewoners bijeengekomen?
□ niet samengewerkt
□ ongeveer eens per half jaar of minder vaak samengewerkt
□ ongeveer eens in de drie maanden samengewerkt
□ ongeveer eens in de twee maanden samengewerkt
□ ongeveer maandelijks samengewerkt

 41. In hoeverre bent u het eens met onderstaande stellingen?

 
Nu volgen er een aantal vragen over uw sociale netwerk.

42. Hoe vaak heeft u het gevoel dat u gezelschap mist?
□ nauwelijks 
□ soms
□ altijd
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Ik kan de meeste boodschappen doen in plaatselijke winkels □ □ □ □  
Het is gemakkelijk om te lopen naar een halte (bus, trein) vanuit 
mijn huis □ □ □ □  
Winkels zijn op loopafstand van mijn huis □ □ □ □ 
De trottoirs in mijn buurt zijn goed onderhouden □ □ □ □ 
Het is veilig om te wandelen in en rondom mijn buurt □ □ □ □ 
Er zijn veel interessante dingen om naar te kijken tijdens het 
wandelen in mijn buurt □ □ □ □ 

De snelheid van het verkeer in mijn straat is traag □ □ □ □ 

Mijn buurt is 's nachts goed verlicht □ □ □ □ 

Ik zie en spreek andere mensen wanneer ik loop in de buurt □ □ □ □ 

Er zijn mooie gebouwen/woningen in mijn buurt □ □ □ □ 

De straten in de buurt zijn goed herkenbaar □ □ □ □ 
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43. Hoe vaak voelt u zich buitengesloten? 
□ nauwelijks 
□ soms
□ altijd

44. Hoe vaak voelt u zich geïsoleerd van anderen?
□ nauwelijks 
□ soms
□ altijd

45. Hoe tevreden bent u met uw vrienden in uw sociale netwerk?
□ zeer ontevreden
□ ontevreden
□ niet ontevreden of tevreden
□ tevreden
□ zeer tevreden

46. Hoe tevreden bent u met uw familieleden in uw sociale netwerk?
□ zeer ontevreden
□ ontevreden
□ niet ontevreden of tevreden
□ tevreden
□ zeer tevreden

47. Hoe tevreden bent u met uw directe buren in uw sociale netwerk?
□ zeer ontevreden
□ ontevreden
□ niet ontevreden of tevreden
□ tevreden
□ zeer tevreden

48. Hoe tevreden bent u met buurtgenoten in uw sociale netwerk?
□ zeer ontevreden
□ ontevreden
□ niet ontevreden of tevreden
□ tevreden
□ zeer tevreden

49. Hoe tevreden bent u met collega’s/ medestudenten in uw sociale netwerk?
□ zeer ontevreden
□ ontevreden
□ niet ontevreden of tevreden
□ tevreden
□ zeer tevreden

50. Hoe tevreden bent u met verenigingsgenoten in uw sociale netwerk?
□ zeer ontevreden
□ ontevreden
□ niet ontevreden of tevreden
□ tevreden
□ zeer tevreden



96

51. Hoe tevreden bent u met andere bekenden in uw sociale netwerk?
□ zeer ontevreden
□ ontevreden
□ niet ontevreden of tevreden
□ tevreden
□ zeer tevreden

52. Hoe tevreden bent u met de grootte van uw sociale netwerk?
□ zeer ontevreden
□ ontevreden
□ niet ontevreden of tevreden
□ tevreden
□ zeer tevreden

53. Hoe tevreden bent u met uw sociale netwerk over het algemeen?
□ zeer ontevreden
□ ontevreden
□ niet ontevreden of tevreden
□ tevreden
□ zeer tevreden

54. Heeft u een van de volgende gebeurtenissen meegemaakt, vanaf 2008 tot nu, welke uw sociale netwerk 
beïnvloed heeft? (meerdere antwoorden mogelijk)

□ ik ben gaan samenwonen/ trouwen
□ ik ben gescheiden
□ mijn partner is overleden
□ een familielid van mij is overleden
□ ik ben verhuisd
□ ik ben ontslagen
□ ik heb een nieuwe baan gekregen
□ ik ben moeder/ vader geworden
□ mijn kind(eren) zijn uit huis gegaan
□ anders, namelijk………………………………………………………………
□ ik heb geen gebeurtenissen meegemaakt

55. Denk aan de mensen met wie u een heel sterke band heeft. 

Dit zijn mensen:   
- met wie u belangrijke dingen bespreekt, 
 - of waarmee u regelmatig contact heeft,
 - of die er voor u zijn als u hulp nodig heeft. 

Denkt u hierbij aan uw kinderen, (andere)familie, collega’s of studiegenoten, buurtgenoten, verenigingsgenoten 
en andere vrienden. (Noteert u eventueel voor uzelf hun namen).

Denk nu aan de mensen met wie u een redelijk sterke band heeft. 

Dit zijn mensen die meer zijn dan gewoon kennissen, maar waarmee u niet heel close bent. 

Vul in met hoeveel personen u een redelijk sterke band heeft en met hoeveel personen u een heel sterke band 
heeft.
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Categorie Aantal mensen met wie u 
een redelijk sterke band 
heeft

Aantal mensen met wie u een 
heel sterke band heeft

Familie  
Directe buren
Buurtgenoten
Collega/ studiegenoot
Verenigingsgenoot
Vrienden
Andere bekenden

Vragen of opmerkingen

Indien u nog vragen of opmerkingen heeft, kunt u die hieronder kwijt. 

Nogmaals hartelijk dank voor uw medewerking!
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ABSTRACT 
 
Social networks have increasingly received attention in transportation research. However, 
more subjective aspects of the social network, such as social satisfaction and loneliness hardly 
received any attention in travel behavior research, whereas these aspects are very important in 
shaping the quality of life, especially for the ageing population. In this study, a path analysis 
is used to analyze the relationships between personal characteristics, neighborhood 
characteristics, travel behavior, social interactions, social satisfaction and loneliness. The 
analyses are based on data collected in Eindhoven and surrounding towns in a survey among 
177 respondents. Results show relationships between mobility aspects and the social aspects. 
They indicate that frequency of walking affects social satisfaction, frequency of cycling 
affects the number of social interactions and car ownership affects loneliness. Regarding the 
neighborhoods characteristics, interesting results are found as well. The percentage of non-
western ethnic minorities in the neighborhood is found to affect social satisfaction, social 
cohesion is found to affect the number of social interactions and place attachment is found to 
affect loneliness. 
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1. INTRODUCTION 
 
In many countries in the world there has been an increase in life expectancy, causing an 
ageing of the population. Compared to earlier generations, the current generation of elderly in 
our society is higher educated, wealthier, more active and more mobile (1, 2). At the same 
time, loneliness is also likely to be an important aspect of ageing (3). Feelings of loneliness 
among senior citizens might be due to the fact that they are less mobile than younger people 
(e.g. 1, 4-8), and to the fact that they have smaller than average social networks (9). 
Loneliness can be a result of being excluded from social relationships and social 
opportunities, which is called ‘social exclusion’ (10). 

In transportation research there has recently been an increased interest in social 
networks and social activity travel behavior. However, in these studies, social issues such as 
loneliness and social satisfaction were hardly taken into account. In a number of studies older 
people have been found to perform fewer social activities than younger people (e.g. 7, 11-13). 
However, it is not only the number of social contacts, but mainly the quality that is important 
to people’s wellbeing (14). A lower number of social activities does not necessarily mean that 
older people feel lonelier or are less satisfied with their social contacts (15-16). It is therefore 
important to focus on subjective feelings of loneliness and social satisfaction in addition to 
more quantitative measurements of social activities.   

Given the background and motivation discussed above, the aim of this study is to 
analyze the spatial and mobility-related factors that influence loneliness and social satisfaction 
among different age groups. The analyses are based on data collected in Eindhoven and 
surrounding towns in the Netherlands, among 177 respondents. The data are analyzed using 
path analysis. 

The remainder of this paper is structured as follows. The next section reviews the 
existing literature on the relationships between loneliness, personal characteristics, mobility 
characteristics and characteristics of the built environment. Section 3 describes the data 
collection procedure and the sample. In Section 4 the analysis methods and results are 
addressed. Finally, Section 5 contains the conclusions and a discussion. 
 
2. LITERATURE REVIEW 
 
Loneliness is likely to be an important aspect of aging and a serious health problem (3). De 
Jong Gierveld and Van Tilburg (17) define loneliness as:  
 

… the subjective evaluation of the situation individuals are involved in, 
characterized either by a number of relationships with friends and colleagues 
which is smaller than is considered desirable (social loneliness), as well as 
situations where the intimacy in confidant relationships one wishes for has not 
been realized (emotional loneliness).  

 
Loneliness can be the consequence of changes in the social network (e.g. divorce or the loss 
of a loved one), the lack of a large and diverse network and the absence of children nearby 
(18). Social interactions could increase the feeling of being socially integrated and decrease 
the feeling of loneliness (19). 

Most studies on the social network of elderly focus on the size and composition of the 
social network and on the amount of social contact, not on individual’s perceptions of 
loneliness (20). For instance, Wellman et al. (21) studied social networks of individuals in the 
Connected Lives Study. Results show that people who have a larger social network are more 
likely to have more neighbors in their social network. 
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In addition, Van der Houwen and Kloosterman (22) suggest that older people, people with 
high incomes and natives, have more frequent contact with neighbors. 

A growing number of studies describe the connection between social networks and 
travel behavior. Van Cauwenberg et al. (23) for example, examined the relation between the 
perceived social environment and walking for transportation. Results show a relationship 
between walking for transport and social interactions with neighbors.  

Moreover, Carrasco et al. (24) analyzed the spatial distribution of social activities and 
the distances between individuals and their social network members. One of the results of this 
study is that members of the social network who live nearby were seen as supportive social 
members. Other results showed that new entrants in the neighborhood have more contacts at a 
great distance than people who have lived for a long time in the neighborhood.  

In addition, Van den Berg et al. (25) studied the relationships between personal 
characteristics, characteristics of the built environments and travel behavior mediated by the 
effect of ICT-use and aspects of the social network. Results show that people who own a car 
tend to have a larger social network; a car could help to maintain social contacts at a larger 
distance. Regarding the effect of personal characteristics on the number social interactions, 
significant effects were found for age, education, work, living with a partner, the presence of 
children, social network size and club membership (25). 

There is one study in transportation research that aims to predict social satisfaction, as 
a result of personal characteristics, housing and residential characteristics and transportation 
variables (16). Results show that the health status and financial situation of individuals could 
affect social satisfaction. Regarding mobility, commute time and car ownership were found to 
affect the satisfaction with social contacts (16). 

Walking is an important factor for social satisfaction. A good walkability improves the 
health conditions and leads to more spontaneous and intentional social interactions (26). 
Leyden (27) claims that people who are living in a walkable, mixed-use environment are more 
likely to know their neighbors and are more socially involved. Van Cauwenberg et al. (23) 
conclude that people who have more social contacts are more likely to walk for transportation. 

Other studies on social satisfaction have been conducted by social scientists. However, 
they rarely focus on mobility aspects. For instance, Bonsang and Van Soest (15) analyzed the 
determinants of social satisfaction of elderly in eleven countries in Europe. They concluded 
that income, contact with children and non-professional activities affect the satisfaction with 
social contacts. Moreover, Von Hippel et al. (18) suggest that elderly, who spend more time 
alone, are engaged in fewer social activities and are less satisfied with their social life. In 
addition, Helliwell and Putnam (28) studied which factors influence life satisfaction, 
happiness and self-assessed health status. Results of this research show that people with high 
incomes have a higher life satisfaction.  

Moreover, Windsor et al. (29) claim that residents who live in a neighborhood with a 
higher level of social cohesion have more social contacts and feel less lonely than residents 
who live in neighborhoods with low social cohesion. 

Broese van Groenou et al. (30) suggest that elderly who live in a neighborhood with 
more elderly are relatively less lonely and elderly who live in poorer neighborhoods are 
lonelier than elderly who live in a more affluent neighborhood. 

Furthermore, the size of the social networks of elderly is larger if the homogeneity in 
the neighborhood is higher. Buffel et al. (31) found that social characteristics of a 
neighborhood have an effect on social contact between neighbors, such as a large proportion 
of non-western ethnic minorities and a large proportion of people with a low-income (31). 

Another important factor of ageing is ‘place attachment’. When people grow older, 
they get more attached to their living environment.  
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‘Place attachment’ can be described as a collection of individual memories and common 
feelings about a place (32). When elderly are more attached to their living environment they 
will, most probably, be more satisfied with their neighbors and have more social interactions 
with local residents.  

Studies on place attachment show that characteristics of the built environment affect 
the attachment to a place (31, 33-35). For example, Buffel et al. (31) studied the effect of 
neighborhood factors on the attachment to the neighborhood. Results suggest that people are 
more attached to the neighborhood if the neighborhood is more ‘age friendly’ (proper, green 
and safe areas, accessible facilities and the inclusion of opportunities for social participation). 
 
3. DATA COLLECTION, VARIABLES AND DESCRIPTIVES 
 
The review of the existing literature suggests that personal characteristics, such as age, 
gender, home ownership, household composition, club membership, health and 
income/education level, neighborhood characteristics, such as social cohesion and 
composition of the population, place attachment, as well as mobility characteristics might 
affect the number of social interactions, loneliness and social satisfaction of individuals.   

Therefore, to analyze the relationships between these variables, a data collection 
instrument was designed, consisting of a questionnaire on social satisfaction, loneliness, and 
personal- and neighborhood characteristics. In addition, the instrument included a two-day 
social interaction diary to collect data on social activities.  
 
Dependent variables 
 
In this study there are three dependent variables, namely the number of social interactions (in 
the two-day diary), social satisfaction and loneliness, which are expected to affect each other.  
First, social satisfaction was measured using an index. It is composed of the answers to nine 
questions on respondents’ satisfaction with their social network composition, social network 
size and their social life in general. These questions were measured on a five point Likert 
scale ranging from very dissatisfied (1) to very satisfied (5). The total score of social 
satisfaction will be used in the analyses. To verify if each item measures the same, 
Cronbach’s Alpha is used. The Cronbach’s Alpha for the total score is 0.758, which is high 
enough to sum the scores for the analyses.  
  Loneliness was measured using three items: “How often do you feel that you lack 
companionship?”, “How often do you feel left out?” and “How often do you feel isolated 
from others?” The response categories for these questions were: hardly ever (1), some of the 
time (2), often (3). In the analyses the total sum score of loneliness is used. The internal 
consistency of the items is good, with a Cronbach’s Alpha of 0.741. 
 The number of social interactions was collected using a two-day social interaction 
diary, in which respondents were asked to report their social interactions. This data collection 
is similar to the study of Van den Berg et al. (35). Respondents were asked to report all forms 
of social contacts, such as a joint activity (e.g. sports or going out together), having a 
conversation (face- to -face, by telephone, through the internet and social media) and sending 
or receiving an email, letter or text message. Respondents were instructed to report one social 
interaction for each session of text messages, WhatsApp messages, chat-messages or 
messages during an internet game.   
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Independent variables 
 
The personal and household variables age, gender, household composition, employment 
status, health, income and education level, length of residence in the neighborhood, ethnicity 
and work status, were all measured in the usual way. Respondents were also asked if they 
experienced any life events, such as parenthood, divorce or death of a spouse since 2008.  

In addition, data was collected on mobility. Car ownership was measured asking 
respondents whether they have access to one or more cars. Frequency of the use of different 
transportation modes was measured by asking respondents; ‘how often do you use each 
transportation mode’. They could rate this on a seven-point scale, ranging from ‘never’ (1) to 
‘(almost) every day’ (7).  

With respect to neighborhood characteristics, place attachment and social cohesion 
were included in the questionnaire. For this study the 12-item scale of Williams and 
Roggenbuck (36) was used to measure place attachment, with the response categories ranging 
from strongly disagree (1) to strongly agree (5). This 12-item scale contains statements such 
as ‘I feel that this neighborhood is a part of me’, ‘I am very attached to this neighborhood’, 
‘this neighborhood means a lot to me’ and ‘I get more satisfaction out of being in this 
neighborhood than in another neighborhood’.  

For measuring social cohesion, the index of Decide (37) was used. This tool includes 7 
questions about social cohesion and it focuses on the extent to which residents do activities 
together and the degree of solidarity between residents. 
 
Data collection procedure 
 
The aim was to collect a second wave of social interaction diaries from the respondents that 
took part in the study by Van den Berg et al. (35) in 2008. In 2008, addresses were randomly 
selected in a number of neighborhoods in Eindhoven and surrounding towns (Nuenen, 
Gerwen, Geldrop, Son en Breugel, Liempde, Nijnsel and Sint Oedenrode). Out of the 747 
useful diaries collected in 2008, 523 addresses of the respondents were known and these 
respondents were personally approached at their home.  

From the 523 respondents who were approached, 215 (41%) accepted a diary. Out of 
these accepted diaries, 141 useful diaries were returned. This gives an overall response of 
27%. Moreover, 47 new addresses were selected, which consisted of acquaintances’ addresses 
and some randomly selected addresses. Out of these addresses, 36 useful diaries returned. 
This resulted in a total of 177 useful diaries. Respondents were asked to keep the diary for 
two days to collect information about social interactions. In total, 346 diary days were 
recorded. 

 
Sample characteristics  
 
The sample of this research is compared to the sample used by Van den Berg et al. (35) and to 
the population of the Netherlands (38). Table 1 shows the dependent and independent 
variables that are used in the analyses. As can be seen, the sample is not completely 
representative of the Dutch population. The sample contains hardly any western or non-
western ethnic minorities. Women (62%) are overrepresented in the sample. Because women 
may spend more time at home, it is more likely that they would answer the door. Secondly, 
the sample contains a higher percentage of people with an age between 40 and 80 years 
compared to the Dutch population and the sample of Van den Berg et al. (35). This might be 
caused by the fact that the same respondents who participated in 2008, were asked if they 
were willing to participate again in this research. Therefore, the age groups have shifted. 
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TABLE 1: Endogenous and explanatory variables considered in the analysis (N=177) 
 

 
 Mean St. Dev. 

Endogenous variables   
# Social interactions 12.25 6.94 
Social satisfaction 34.63 3.93 
Loneliness 3.50 0.95 
Explanatory variables   
Personal characteristics   
 Older than 65 years (dummy) 0.34 0.47 
 Low income (< €2000 net/month) (dummy) 0.23 0.42 
 Death of a spouse in the last 6 years (dummy) 0.06 0.23 
 Couple with children in household (dummy) 0.36 0.48 
 Couple without children in household (dummy) 0.45 0.50 
 Very good health (dummy) 0.35 0.48 
Mobility characteristics   
 One or more cars in household (dummy) 0.90 0.30 
 Frequency of walking 6.05 1.40 
 Frequency of cycling 5.63 1.88 
Neighborhood characteristics   
 Place attachment 38.56 7.37 
 Social cohesion 22.98 5.60 
 % Non-Western ethnic minorities 11.80 7.12 

 
 
In addition, people living without a partner, with or without children, are underrepresented in 
this sample. This is probably due the high percentage of people aged between 40 and 80 
years. The sample contains a high percentage of people with a higher education, which is also 
observed in the sample of Van den Berg et al. (35). This is probably due to the fact that people 
with a higher education are more willing to participate in a survey.  

Regarding mobility, the sample contains a high percentage of households that own a 
car. The sample used by Van den Berg et al. (35) also contains a high percentage of 
households that own a car. The sample contains people who are quite mobile. Most 
respondents cycle and walk several times a week.  Moreover, 50% of the respondents walk 
(almost) every day and 42% of the respondents cycle (almost) every day. This can be related 
to the fact that 88% of the respondents in the sample are not hindered during travelling due to 
health problems.  

In addition, most respondents rate their health status as good (47%), very well (20%) 
or even excellent (15%). These percentages are somewhat high, considering the high 
percentage of elderly in the sample. Overall, the sample differs somewhat from the Dutch 
population. Therefore, we should be careful generalizing the results. 

Of the 177 respondents, 169 respondents reported a total of 2070 social interactions in 
two days. Eight respondents only filled in the questionnaire or kept the diary for only 1 day. 
Therefore, the average number of social interactions per respondent in two days is 12.25, with 
a standard deviation of 6.94.  
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In this study, it is assumed that social satisfaction is an interval variable. The total score of 
social satisfaction will be used in the analyses. The mean total score of social satisfaction is 
34.63, with a standard deviation of 3.93. The mean on a five point Likert scale is 3.8.  

As can been seen, the mean score of self-rated loneliness is 3.50, with a standard 
deviation of 0.95. The score of loneliness is not normally distributed: most respondents hardly 
ever feel lonely and some of the respondents sometimes feel lonely. Nevertheless, in the 
analyses, we consider loneliness to be an interval variable.  
 
4. METHODS AND RESULTS 
 
The aim of the present paper is to analyze the relationships between personal and mobility 
characteristics, the perception of the neighborhood, the number of social interactions, 
loneliness, and social satisfaction. In order to simultaneously analyze the effects of the 
explanatory variables on the dependent variables, as well as the relationships between the 
dependent variables, a path analysis is used. The model was estimated using the statistical 
software package LISREL (38). Although not all variables are normally distributed, we used 
the maximum likelihood method to estimate the models, which may cause some bias in the 
standard errors and goodness-of-fit estimates.  

First, significant effects of personal- and neighborhood characteristics as well as 
mobility variables on social satisfaction were determined using bivariate analyses. The 
relationships that were significant at the 0.1 level were entered in the model. Next, the links 
between explanatory and endogenous variables were added. In addition, the interrelationships 
between endogenous variables are also added. All links that were not significant at the 0.1 
level were then removed stepwise from the model. For instance, gender, homeownership, 
urban density and club membership were not found to significantly affect any of the 
dependent variables.  

The unstandardized coefficients and t-statistics of direct and total effects of the final 
model that are significant at the 0.1 significance level are shown in Table 2. The total effects 
are the direct effects plus indirect effects (via a mediating variable). The direct effects of the 
explanatory variables are shown in Figure 1. 
 
Effects of explanatory variables on the number of social interactions 
 
Five explanatory variables are found to have a significant effect on the number of social 
interactions. First, people over 65 years of age are found to have fewer social interactions than 
people who are younger than 65 years. This is in line with the findings of Van den Berg et al.  
(2). This is probably partly due to the fact that social interactions with colleagues disappear 
after retirement. Moreover, it might also to a large extent be explained by impaired health and 
mobility. Elderly are less able to travel for and maintain their social interactions.  

Secondly, low income is found to have a negative effect on the number of social 
interactions. This implies that people with a low income have less social interactions than 
people with a high income. People with higher incomes are likely to have more resources to 
maintain their social contacts. Van den Berg et al. (25) found that people with a higher 
income have a larger social network; a larger social network leads probably to a higher 
number of social interactions. In addition, Van der Houwen and Kloosterman (22) found that 
people with high incomes, have more frequently contact with neighbors. 
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TABLE 2: Path analysis model estimates (unstandardized effects) 

  

From  To 
# Social 
interactions 

 Social 
satisfaction 

 Loneliness 

Direct Total  Direct  Total  Direct  Total 
Effects between endogenous variables        
# Social interactions    0.07 0.07    
t statistic    2.03 2.03    
Social satisfaction         
t statistic         
Loneliness    -1.03 -1.03    
t statistic    -4.01 -4.01    
Effects of explanatory variables         
Older than 65 years -2.70 -2.70   -0.20    
t statistic -2.24 -2.24   -1.51    
Low income -3.39 -3.39   -0.25    
t statistic -2.50 -2.50   -1.58    
Death of a spouse  -6.94 -6.94   -0.51    
t statistic -3.01 -3.01   -1.68    
Couple with children  -5.96 -5.96   -0.44    
t statistic -3.34 -3.34   -1.74    
Couple without children  -6.48 -6.48   -0.48    
t statistic -3.87 -3.87   -1.80    
Very good health      0.31  -0.30 -0.30 
t statistic     1.88  -2.13 -2.13 
One or more cars in household      0.83  -0.80 -0.80 
t statistic     2.68  -3.61 -3.61 
Frequency of walking    0.45 0.45    
t statistic    2.57 2.57    
Frequency of cycling 0.58 0.58   0.04    
t statistic 2.17 2.17   1.48    
Place attachment     0.04  -0.04 -0.04 
t statistic     2.95  -4.36 -4.36 
Social cohesion 0.32 0.32   0.02    
t statistic 3.65 3.65   1.78    
% Non-Western ethnic 
minorities    -0.13 -0.13    

t statistic    -3.83 -3.83    
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Next, the life event ‘death of a spouse’ is found to have a negative effect on the number of 
social interactions. This implies that people, who have lost their spouse in the last 6 years, 
have fewer social interactions. Results of the study of Wrzus et al. (40) also suggest that the 
loss of a spouse decreases the social network. 
 Regarding household composition, a negative effect on the number of social 
interactions is found for couples with and without children. The results suggest that people 
living with a partner with children and people living with a partner without children have 
fewer social interactions than people living alone. This finding is in line with Van den Berg et 
al. (25). People living with a partner probably have less need to have social interactions 
outside of the household, because they already have many social interactions within the 
household. Note that social interactions within the household were not reported by the 
respondents. 

In addition, frequency of cycling is found to have a positive effect on the number of 
social interactions. This is probably due to the fact that during cycling spontaneous social 
interactions are more likely to occur than when using a car as transport mode. 
 Finally, results show that social cohesion has a positive effect on social interactions. 
This suggests that people living in a neighborhood with a higher social cohesion level, have 
more social interactions. This is in line with findings of Windsor et al. (29). They claim that 
residents who live in a neighborhood with a higher social cohesion level have more social 
interactions with neighbors.  
 
Effects of explanatory variables on social satisfaction 
 
Two explanatory variables are found to have a direct significant effect on social satisfaction. 
First, frequency of walking is found to have a positive effect on social satisfaction. This is in 
contrast with Glanz (26), who founds that walking leads to more spontaneous and intentional 
social interactions. However, social satisfaction and loneliness were not included. 

The percentage of non-western ethnic minorities in the neighborhood is found to have 
a negative effect on social satisfaction. This implies that people living in neighborhood with a 
higher percentage of non-western ethnic minorities are less satisfied with their social life. 
Findings of Van der Houwen and Kloosterman (22) suggest that a large proportion of non-
western ethnic minorities has a negative effect on the social contact between neighbors.  

 
Effects of explanatory variables on loneliness 
 
Very good health is found to have a negative effect on loneliness. This implies that people 
with a very good health are less lonely than people with a good or moderate/bad health. 
People with health problems are less able to maintain their social network and are therefore 
probably feel more often lonely. Delmelle et al. (16) found a relationship between health and 
social satisfaction. However, the variable loneliness was not included in this study. 

Regarding mobility, car ownership is found to have a positive effect on loneliness. 
People who own one or more cars in the household are less lonely than people who don’t own 
a car. Findings of Delmelle et al. (16) show a significant effect of car ownership on social 
satisfaction. A car might help people to maintain their social contacts with members who are 
living further away. Therefore, they would probably feel less lonely. 
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FIGURE 1: Significant effects  
  

Figure 1: Significant effects of explanatory variables 
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Effects between the endogenous variables 
 
Figure 1 shows the direct effect between the endogenous variables. The number of social 
interactions is found to have a positive effect on social satisfaction. For every social 
interaction, the social satisfaction score increases with 0.07. This indicates that people who 
have more social interactions are more satisfied with their social life.   

Loneliness has a negative effect on social satisfaction. This indicates that people, who 
often feel lonely, are less satisfied with their social life. It is notable that no significant effect 
was found of social satisfaction on loneliness. This indicates that people who are not satisfied 
with their social life, do not necessarily feel lonelier.   
 
Table 3 shows the goodness-of-fit statistics of the model. The model provides a good fit of the 
data, if the value of Chi Square divided by the degrees of freedom and the Normed Fit Index 
are close to 1 (41). The value of RMSEA needs to be (close to) 0; this model results in a 
RMSEA value of 0.37. In addition, the value of the model’s Akaike information criterion 
(AIC) needs to be close to the value of saturated AIC (41). Overall, Table 3 shows a good fit 
of the model to the data. 
 
TABLE 3: Goodness-of-fit of the model   
 
Degrees of Freedom  23 
Minimum Fit Function Chi Square 17.70 
Chi Square / Degrees of Freedom 0.77 
RMSEA 0.37 
Model AIC  209.25 
Saturated AIC  210.00 
Normed Fit Index 0.97 

 
5. CONCLUSIONS AND DISCUSSION 
 
There is a growing interest in social networks and travel behavior. However, social aspects 
such as loneliness and social satisfaction have received hardly any attention in transportation 
research. On the other hand, it has been recognized that social satisfaction and loneliness are 
important aspects of the ageing population. The quality of the social network is much more 
important than the quantity of the social network (42). A smaller size of the social network 
does not mean that people are lonelier and vice versa, people with a large social network are 
not always more satisfied with their social life.  

The aim of this study was to analyze the relationships between social interactions, 
loneliness, social satisfaction, household characteristics, neighborhood and mobility 
attributes. Based on data collected in Eindhoven and surrounding towns, a path analysis was 
performed. The endogenous variables used in this analysis are the number of social 
interactions, self-rated social satisfaction and self-rated loneliness. Results indicate that the 
number of social interactions have a positive significant effect on social satisfaction. 
Moreover, the results show that loneliness has a negative effect on social satisfaction. 

Regarding the effect of explanatory variables on the number of social interactions, a 
significant negative effect was found of age over 65, low income, loss of a spouse, and living 
with a partner (and children). On the other hand, frequency of cycling shows a positive effect 
on the number of social interactions. In addition, social cohesion in the neighborhood has a 
positive effect on the number of social interactions.  
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Moreover, a positive significant effect of the frequency of walking on social satisfaction was 
found. The percentage of non-western ethnic minorities in the neighborhood was found to 
have a negative significant effect on social satisfaction. Loneliness is negatively affected by 
place attachment, car ownership and very good health. This implies that people living in a 
neighborhood with a higher place attachment, own one or more cars and rate their health 
status as very good are less lonely. 

This research has shown that social interactions, feelings of loneliness, personal 
characteristics as well as the place where people live are important factors in shaping social 
satisfaction of elderly. However, the sample contains only people from Eindhoven and 
surroundings. It would be interesting to compare social satisfaction to other cities in the 
Netherlands or other countries. Also, a larger sample size could give a better insight in the 
relationships. In addition, more detailed information about travel behavior could strengthen 
the analysis. Including, for example, public transport travel time and detailed information on 
travel behavior of the social interactions (e.g. type of location, distance and transport mode) in 
the model could be relevant.  

Another aspect that could be interesting for further research is analyzing changes in 
characteristics of social interactions (e.g. type, purpose and travel distance) related to new 
communication modes, such as social media (e.g. Facebook, Twitter, LinkedIn and YouTube) 
and mobile applications (e.g. WhatsApp, Instagram and Pinterest). 

However, this study adds more understanding to the relation of social satisfaction and 
travel behavior, which received hardly any attention in existing literature. The finding that the 
frequency of walking could affect social satisfaction and the frequency of cycling affects the 
number of social interactions is important for urban planners. Spaces should be created where 
cycling and walking are encouraged, for example by designing safe streets with good 
visibility, clearly marked sidewalks and cycle paths, sufficient facilities nearby and substantial 
open space (43).  

In addition, results of this study can contribute to broader concerns of society, such as 
loneliness and social satisfaction in an ageing population. Results of this study give more 
insight in the relation between characteristics of the living environment, loneliness and social 
satisfaction. It shows that the living environment is an important aspect for improving the 
quality of the social life of individuals. Feeling attached to a neighborhood could diminish 
feelings of loneliness. 
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