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Summary 
Loneliness is, especially since the pandemic, increasing rapidly. Worldwide, 33% of adults experienced 

feelings of loneliness. Loneliness is described as a negative situation where someone’s actual social 

contacts do not meet up with their expectations or desires. The increase in loneliness is a problem since 

loneliness has severe consequences for mental and physical health but also for society. For instance, 

people who experience feelings of loneliness have a higher chance of cardiovascular disease, stroke and 

even death. Consequently, it is important to reduce loneliness. Loneliness can possibly be reduced by 

interventions and measures in the built environment. However, there is limited research about the 

relationship between built environment factors and loneliness and so, interventions and measures are 

unknown. Hence, the objective of the study is to understand how objective and subjective built 

environment factors are related to feelings of loneliness and to determine which interventions and 

measures within the built environment can reduce feelings of loneliness. This research is divided into 

two parts, whereas part I focuses on the literature while part II examines the research gaps found in part 

I by conducting data analyses.  

Part I revealed significant relationships between several factors, such as social network and health, and 

loneliness. Furthermore, a systematic literature review was conducted to understand the relationships 

between the built environment and loneliness. After establishing a query, 27 articles were included in 

the review. From this review, it became clear that nearly all studies found relationships between the 

social environment and social safety and loneliness. Additionally, the dwelling, the quality of the 

neighborhood, amenities, mobility and greenery seem to have a relationship with loneliness but there 

are some conflicting results, indicating the need for more research. Furthermore, limited evidence is 

found for relationships between neighborhood composition and socio-economic status. Lastly, objective 

variables within the topic general quality and subjective variables within the topic green are not 

examined in any of the studies. These variables should be examined and relationships that are unclear 

should be examined as well to strengthen the evidence. The most important research gap that is found, 

is that there is limited research at the neighborhood level while this is needed because interventions are 

not tailored to individuals. Additionally, it is not known which measure is most useful in reducing 

feelings of loneliness. Hence, the main predictors of loneliness should be determined. Moreover, indirect 

relationships between the built environment and loneliness remain unknown, while this could be related 

to each other.  

In part II, several data analyses are conducted in order to find answers to the unclear aspects found in 

part I. Data at the neighborhood level that is collected in the municipality of Rotterdam is used for these 

analyses. Bivariate analyses are conducted to find the relationships between built environment factors 

and loneliness. Relationships between the topics dwelling, general quality, amenities, mobility, green, 

neighborhood composition, SES, social safety, social environment, social network, activities and health 

and loneliness are found. No relationships between variables within the topics density and life events 

are found. Moreover, the dependent variables have strong correlations among them, indicating the 

importance of examining the indirect relationships. Secondly, a regression analysis is performed to 

identify main predictors of loneliness. Social cohesion and participation and the percentage of residents 

who have a physical health condition are found to be the main predictors of loneliness. Therefore, 

improving these variables contribute to reducing feelings of loneliness. Lastly, a Bayesian belief 

network (BBN) is constructed to find indirect relationships. In this model, social cohesion and 

participation and active lifestyle have a direct relationship with loneliness. Furthermore, neighborhood 

satisfaction and educational level have relationships with a lot of independent variables. SES variables 

are connected to each other and therefore it is useful to implement measures and interventions in 

neighborhoods with a low SES first. These results indicate the need for a tailored approach for each 

neighborhood. The BBN can be used for this to examine which interventions are most useful in certain 

situations. Overall, a relationship between the built environment and loneliness is found and 

implementing these results can contribute to a reduction in feelings of loneliness.   
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Chapter 1 

Introduction 

  



Combating loneliness through the built environment | 10 

 

1. Introduction 

In this chapter, the reason for conducting this research is outlined, along with the associated issues. 

Subsequently, a research objective is formulated. Based on this objective, a research question is 

developed with sub-questions. Furthermore, the relevance of the study is described together with the 

methods that are employed. 

1.1   Background 
Increasingly, distressing news reports emerge regarding an increase in loneliness and its risks and 

individuals who are undiscovered for years, lying dead in their homes, as shown in a selection of 

headlines in Figure 1.1. This raises the question: How is it possible that the absence of individuals goes 

unnoticed for such extended periods? In the Netherlands, a man was discovered deceased in his 

residence after a considerable duration (NOS Nieuws, 2023). Following this incident, the local police 

responded by posting a message on Facebook, emphasizing the vital importance of neighbors keeping 

an eye on each other because of the importance of social monitoring (Politie Den Bosch, 2023). These 

individuals must have had limited contact and social support, as otherwise, they would likely have been 

discovered sooner. But contacts are crucial, not only for avoiding unnoticed deaths but also for leading 

a fulfilling life. People who maintain regular social interactions tend to experience more happiness 

compared to others (Van Beuningen & Moonen, 2014). Furthermore, social contacts play a vital role in 

combating loneliness. Therefore, an increase in loneliness may also cause an increase in undiscovered 

deaths. Loneliness is a negative situation created by a person experiencing lack and disappointment in 

existing relationships as it is weighed down by expectations or desires of relationships. This is a personal 

subjective experience (Van Tilburg & De Jong-Gierveld, 2007), meaning that individuals who lack 

sufficient social connections compared to their expectations are likely to experience feelings of 

loneliness.  

Figure 1.1 - Disturbing headlines of newspapers (BBC news, 2014; Cocozza, 2020; EU Science Hub, 2021; Hand, 2023; 

Livingstone, 2021; Neuroscience News, 2023; Skopeliti, 2023) 
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Loneliness is increasing and it has severe consequences. The pandemic seems to partly explain the 

higher numbers of loneliness (Ernst et al., 2022). Beaver (2021) found an increase in loneliness since 

the pandemic in several countries like Turkey, Brazil, Belgium, Canada and Great Britain. Statista 

(2021). took a survey around the world about loneliness. The outcome was that 33% of adults 

experienced feelings of loneliness. The highest number of loneliness was found in Brazil, namely 50%. 

This was however closely followed by other countries such as Turkey with 46% and India and Saudi 

Arabia with 43%.  

In the Netherlands, 27.4% felt more often lonely during 

the pandemic than before and only 1.9% felt less lonely 

(Stewart, 2021). Van der A et al. (2023) found an 

increase of people experiencing feelings of loneliness 

of almost 10% during the last ten years. In 2020, 47% 

of Dutch inhabitants felt lonely. In 2022, the number of 

Dutch inhabitants feeling lonely increased to 49%. 

Before the pandemic, in 2016, 43% of the Dutch 

inhabitants felt lonely. So, an increase in loneliness is 

observed. Furthermore, people experiencing severe 

feelings of loneliness have increased as well. In the last 

ten years, an increase of 6% has been observed. In 

2022, over 14% of the Dutch inhabitants experienced 

severe feelings of loneliness. The increase in feelings 

of loneliness in the Netherlands is shown in Figure 1.2 

(van der A et al., 2023). 

The increase in loneliness is a problem since loneliness has a lot of consequences. According to Smith 

et al. (2015) and Holt-Lunstad et al. (2015) people that experience feelings of loneliness have a 26% 

increased likelihood to die. Other studies also found that people who feel lonely have a higher chance 

of death (Longitudinal Aging Study Amsterdam, 2022; Rico-Uribe et al., 2018). Feelings of loneliness 

have a negative influence on mental and physical well-being (Holwerda, 2017; Park et al., 2020). On 

the physical side, loneliness increases the chance of cardiovascular disease and stroke (Heinrich & 

Gullone, 2006; Paul et al., 2021; van Amelsvoort, 2020; Xia & Li, 2018). Besides these diseases, 

loneliness causes stress, elevated cortisol and sleep problems. There are also behavioral problems like 

bad selfcare, excessive eating and drinking, smoking and not going to the doctor (Cherry, 2022; Malcolm 

et al., 2019). In addition, loneliness has a negative influence on the mental wellbeing (Doorakkers & 

Bos, 2019; Park et al., 2020; Heinrich & Gullone, 2006; Cherry, 2022). Problems such as depression, 

anxiety and suicidal behavior can occur (Dahlberg et al., 2022; Heinrich & Gullone, 2006). It is evident 

that loneliness contributes significantly to a number of health issues. As a result, the impact of loneliness 

is comparable to the impact of obesity, smoking and physical inactivity (Paul et al., 2021; Smith et al., 

2015; van Amelsvoort, 2020). Because of all the health issues that are related to loneliness, loneliness 

is a burden for the health care system and the healthcare costs are higher for people who are lonely (van 

Amelsvoort, 2020). So, loneliness has a negative effect on society.  

It is evident that loneliness is increasing worldwide and that it carries severe consequences. However, 

feelings of loneliness can be overcome, or it can cause a negative spiral. People can feel encouraged to 

make new contacts and by doing so, feelings of loneliness do usually not last (Movisie, 2020; Nikitin & 

Freund, 2017). Nonetheless, by not succeeding in making new contacts, loneliness can cause a negative 

spiral, making it exceedingly challenging to overcome feelings of loneliness (Cacioppo & Cacioppo, 

2018; Movisie, 2020). When people find themselves in this negative spiral, it leads to withdrawal, 

negative thoughts, increased stress levels and reduced self-esteem (Movisie, 2020). For these 

individuals, finding a solution that contributes to reducing feelings of loneliness is important. 

Figure 1.2 - Loneliness trend in the Netherlands (Van 

der A et al., 2023) 
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Research has been conducted on the relationship between loneliness and various factors. Fokkema & 

Van Tilburg (2007) identified three categories of causes. The first category relates to factors within one's 

personal life, such as a lack of social skills or health problems. The second category involves individual 

interactions with other people, including the loss of a partner or friend, or other impactful events. The 

last category includes societal causes, such as changes in the population composition within a 

neighborhood. This illustrates that feelings of loneliness can occur from diverse factors.  

These factors have been examined by several researchers and relationships have been found between 

socio-demographics and loneliness. Beutel et al. (2017) discovered that individuals with lower 

socioeconomic status are more likely to experience loneliness. Conkova & Lindenberg (2018) found 

that migrants tend to experience higher levels of loneliness than non-migrants. Additionally, the loss of 

social connections, health characteristics, and expectations of social interactions contribute to the 

emergence of loneliness (Nikitin & Freund, 2017). Consequently, loneliness arises from a combination 

of risk factors. Built environment factors also appear to fall within these risk factors. For example, 

Fokkema & Dykstra (2009) state that facilitating social interactions in public space would help reduce 

loneliness. Within this context, two scoping reviews and one systematic literature review were found 

about loneliness in relationship to the built environment, from which two articles were published in 2022 

and one article was published in 2017 which shows the recent interest in the topic.  

Lyu & Forsyth (2022) wrote a scoping review, which is used for broader questions, and focused on 

elderly within the topic loneliness. They found that a supportive built environment can reduce loneliness. 

According to Lyu & Forsyth (2022) the planning and design of the built environment should be 

improved to reduce loneliness. Specifically, they found that neighborhoods with access to green space, 

high perceived walkability, high quality, good resources or destinations and convenient and affordable 

public transportation facilities can reduce feelings of loneliness. There was no difference found in 

feelings of loneliness for residents living in rural and urban areas (Lyu & Forsyth, 2022).  

Hsueh et al. (2022) performed a systematic review and included loneliness and mental health as the 

topic. They only found seven articles on this topic. This is mainly due to the screening process, where 

45 articles were excluded because of ineligible interventions, 11 articles because of an ineligible study 

design and 9 articles because of ineligible outcomes. They found that local community facilities are 

associated with improved mental health and social connectedness, but they did not find evidence that 

local community facilities reduce the quality of life and feelings of loneliness. There was also no 

evidence found about the relationship between active engagement in local green spaces and loneliness 

(Hsueh et al., 2022).  

The last review from Syed et al. (2017) is a scoping review which is focused on Chinese older adults. 

Their query has an extra keyword which is the location of the research, they only focused on Chinese 

research. Therefore, a limited number of articles was found, namely 19. They found a relationship 

between having access to positive social support and loneliness. This means that having access to social 

support reduces loneliness. No evidence was found about the relationship between availability or 

affordable or appropriate housing and loneliness. Lastly, living alone can be a risk factor in some 

instances for feeling lonely (Syed et al., 2017). 

Two of the three review articles only included elderly in their study. The review that included all ages 

had a very limited number of articles in their review, which makes it less comprehensive, and they only 

focused on the effectiveness of place-based interventions. Therefore, it can be concluded that there is 

limited evidence which can be used to reduce loneliness. A new and updated literature review about all 

built environment factors influencing loneliness can provide evidence. This is important because the 

built environment may hold the potential as a success factor for reducing feelings of loneliness. 
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1.2   Problem outline and statement 
There is limited research on how the objective and subjective built environment can influence feelings 

of loneliness. As a result, the relationships between built environment factors and loneliness are unclear. 

In addition, limited research on the relationship between neighborhood characteristics and loneliness of 

residents has been conducted. Therefore, it is uncertain which built environment measures and 

interventions contribute to reducing feelings of loneliness. 

1.3  Research objective and questions 
The objective of this research is to synthesize and understand how objective and subjective built 

environmental factors are associated with feelings of loneliness, and to provide information to urban 

planners and designers on how to reduce loneliness of residents. This led to the following research 

question: 

How are objective and subjective physical and social built environmental factors associated with 

feelings of loneliness of residents and which built environment measures and interventions are 

effective to reduce feelings of loneliness? 

This research is divided into two parts to address the research question to a full extent. Part I will be 

executed first, after which part II is examined. The following sub-questions for the first part have been 

formulated: 

• How can loneliness be defined? 

• How is loneliness measured? 

• What factors influence feelings of loneliness?  

• What is the relationship between objective and subjective social and physical built 

environmental factors and feelings of loneliness? 

Part II focusses on the research gaps found in Part I. Specifically, limited research has explored the 

effect of neighborhood characteristics on feelings of loneliness of residents. Therefore, the following 

sub-questions for Part II are formulated:  

• What are the bivariate relationships between built environment factors at the neighborhood level 

and loneliness? 

• Which built environment factors at the neighborhood level are most important predictors of 

loneliness? 

• What are the direct and indirect relationships between the built environment factors related to 

loneliness at the neighborhood level? 

• What advice can be given to urban planners and designers on how to reduce feelings of 

loneliness among residents?  

1.4   Relevance 
This research holds significance from various perspectives. It is important for the field of science. A 

comprehensive systematic literature review has not been conducted yet. This study identifies 

relationships between the built environment and loneliness. Additionally, by identifying missing factors 

in the literature, new areas of investigation can be explored and by conducting part II, these new areas 

will be examined. Therefore, this is giving answer to at least one research gap. Furthermore, there is 

limited research at the neighborhood level, so this research provides new insights within this matter. By 

conducting analyses to find indirect relationships, the relationships as a whole will become clear. 

Limited research has done this before, while this does provide a better understanding of the topic and it 

offers a new perspective on the topic. By identifying all those relationships, interventions and measures 

can be made. Currently, the built environment is not designed with the aim of reducing loneliness. Urban 

planners and designers, policymakers and project developers lack knowledge regarding measures and 

interventions they can take to reduce feelings of loneliness among residents. It is therefore vital to 
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Figure 1.3 – Visualization reading guide 

provide concrete measures based on the research findings, so that individuals in these roles understand 

what they can do and recognize the impact of their actions. 

Lastly, this research has societal relevance. The results of this research can be used as guidelines within 

urban planning, management and design. Ultimately, this could lead to a reduction in feelings of 

loneliness among residents and therefore healthier, both physical and mental, residents and less 

healthcare costs.  

1.5  Research design 
This research uses multiple methods. The research consists of two parts. In Part I, a literature review is 

conducted to explore the concept of loneliness and to identify factors that have influential effects. 

Subsequently, a systematic literature review is performed to examine the existing research on built 

environment factors and loneliness and to draw conclusions from it.  

In part II, the effect of neighborhood characteristics on loneliness of residents is examined. A data 

analysis can provide more insight into this matter. Therefore, a data analysis at the neighborhood level 

will be performed. To choose variables that should be included in the dataset, a brainstorm session is 

conducted with experts in the field of healthy and livable environments. After that, several analyses are 

conducted to answer the sub-questions for part II. The specific analyses are determined in Chapter 4. 

Lastly, a brainstorm session is conducted with experts from a municipality to formulate an advice for 

urban planners and designers on how to reduce feelings of loneliness.  

1.6  Reading guide 
This research consists of nine chapters. The first chapter provides an introduction to the problem and 

establishes the research questions. The research questions of part I are discussed in Chapter 2 and 3. 

Chapter 2 presents a literature review on factors influencing loneliness. In Chapter 3 a systematic 

literature review on the relationship between built environment factors and loneliness will be conducted. 

Chapter 4 describes the methodology for part II. This is followed by the data preparation with includes 

descriptive statistics and factor analysis in Chapter 5. In Chapter 6, correlation analyses are performed 

to examine the relationships between built environment factors and loneliness. The main predictors of 

loneliness and the indirect relationships are determined in Chapter 7 by conducting several analyses.  

Chapter 8 offers specific interventions and measures for the planning, management, and design of the 

built environment. Finally, in the last chapter, Chapter 9, the conclusions, discussion, and 

recommendations are presented. A visual presentation of the chapters in this study and the questions 

that will be answered is shown in Figure 1.3.  
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In Part I, loneliness is defined and measurement methods are identified. Moreover, a literature review is carried 

out to create an overview of factors related to loneliness. By doing so, a conceptual model is made that can be 

used throughout this study. Furthermore, a systematic literature review is conducted. This is important as it 

helps to understand how built environment factors and loneliness are related. A comprehensive overview of 

existing research is made by conducting this review. Additionally, research gaps can clearly be identified, 

which will be used in part II.  

 

Part I: A literature review 

about loneliness 

(Elliott, 2020) 
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Chapter 2 

Loneliness definition and factors 

influencing loneliness 
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2. Loneliness definition and factors influencing loneliness 

In this chapter, the concept of loneliness will be further explained and the way it can be measured is 

determined. Additionally, by conducting a literature review, factors that have a relation with loneliness 

will be determined. This is important because it provides a framework for the research.  

2.1   Loneliness definition and measurement method 
In this section, a definition of loneliness is formulated, and the way of measuring feelings of loneliness 

is examined. Both of these topics are important to frame the research and to get relevant results regarding 

the measurement.  

2.1.1 Definition of loneliness 

As indicated in the introduction, Van Tilburg & De Jong-Gierveld (2007) and Wenger & Burholt (2004) 

describe loneliness as a negative situation which is characterized by absence and disappointment of 

social relationships. This is a subjective, personal experience so it varies from person to person. A person 

weighs their existing relationships against wishes or expectations regarding relationships. Because this 

varies from person to person, one person will quickly experience feelings of loneliness in the absence 

of certain relationships while another person experiences no feelings of loneliness (Rook, 1984b). In 

short, loneliness is the result of shortage of social relationships compared to expectations (Andersson, 

1998; de Jong-Gierveld, 1987). Something similar to loneliness is subjective social isolation. However, 

objective social isolation is not the same as loneliness. This is observable while loneliness is a subjective 

experience that can only be described by a person themselves. Feelings of loneliness are caused by 

feeling alone which is not the same as being alone (De Jong-Gierveld, 1984; Wenger & Burholt, 2004). 

Weiss (1973) says: “Loneliness is caused not by being alone, but by being without some definite needed 

relationship or set of relationships.” Therefore, the central question for loneliness is: To what extent 

does this person feel isolated and disconnected from other people? Arguably, loneliness is mostly related 

to the absence of meaningful relationships with a partner, family, friends and colleagues (Van Tilburg 

& De Jong-Gierveld, 2007). The three main characteristics of loneliness are: 1) a result of shortage of 

social relationships, 2) a negative experience and 3) a subjective experience (Mullins et al., 1987; Peplau 

& Perlman, 1982).  

Loneliness can be distinguished based on three duration-related categories, namely 1) momentary 

loneliness, also known as state loneliness, 2) situational loneliness, and 3) chronic loneliness (de Jong-

Gierveld & Raadschelders, 1982; Young, 1982). In this context, state loneliness are brief moments of 

loneliness that quickly pass, such as feeling lonely while traveling. Situational loneliness occurs for a 

longer duration. This arises from specific life events, such as the loss of a partner or moving to another 

city. However, this feeling will pass after someone grieves. On the other hand, chronic loneliness lasts 

for an extended period (Victor et al., 2000). It is important to note that situational loneliness can change 

into chronic loneliness when individuals struggle to adapt to their new circumstances (Young, 1982). 

Weiss (1973) distinguished loneliness into emotional and social loneliness. Emotional loneliness is 

defined as the lack of an intimate relationship with a partner or a close friend. In this case, an emotionally 

close connection is being missed. In theory, this can only be overcome by entering into an intimate close 

relationship. Social loneliness is defined by Weiss (1973) as the lack of meaningful relationships with a 

broader social network such as friends, colleagues, neighbors, people to pursue a hobby with and people 

with the same interests. An example of a situation where feelings of social loneliness can occur is after 

moving to another area (Van Tilburg & De Jong-Gierveld, 2007). Thus, social loneliness cannot be 

resolved by the presence of an intimate partner and emotional loneliness is not necessarily resolved by 

having a broad network. Simply put, in the case of feelings of social loneliness, a person desires more 

social contacts while in the case of feelings of emotional loneliness, a close bond is missed (Centraal 

Bureau voor de Statistiek, 2020). Heylen (2011) visualized this in a conceptual model, which can be 

seen in Figure 2.1. The loneliness threshold is exceeded when a person finds that their current social 
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relationships and/or an intimate relationship do not meet their desires and expectations (Heylen, 2011). 

Within the scope of this study, it is likely that only social loneliness can be reduced by built environment 

factors, but this should be examined.  

 

A lot of research has already been conducted on loneliness interventions, which can be categorized into 

three approaches (Andersson, 1998; Rook, 1984a). The first approach is about reducing loneliness. This 

can be done by lowering standards and expectations, learning to cope with feelings of loneliness, and 

through network development (Fokkema & Tilburg, 2005). The second approach aims to prevent 

loneliness from resulting in problems, such as mental health issues. The final approach focuses on the 

prevention of loneliness itself (Andersson, 1998; Rook, 1984a). This research primarily addresses the 

reduction of feelings of loneliness, but also considers the prevention of loneliness, as it can indirectly 

contribute to the overall goal. The prevention of problems occurring from loneliness is not addressed in 

this research.  

2.1.2  Loneliness scales 

There are many different ways to measure loneliness such as using a single question or by using a 

loneliness scale. By using a single question to determine whether someone feels lonely, it can create a 

negative and embarrassing feeling. Therefore, people are less likely to answer the question with yes. For 

this reason, several researchers have developed loneliness scales. In these scales, different questions are 

asked which make it possible to measure whether someone feels lonely and to what extent (Perlman & 

Peplau, 1981). The most well-known loneliness scales are the De Jong Gierveld scale and the UCLA 

scale. The De Jong Gierveld scale consists of eleven questions, five of which are positively formulated 

and six of which are negatively formulated (Van Tilburg & De Leeuw, 1991). The UCLA scale, on the 

other hand, contains twenty negatively formulated questions (Russel et al., 1978). Shortened versions 

of both scales have also been created so that fewer questions need to be answered to measure feelings 

of loneliness. Both scales are regularly used in research, and it is therefore recommended that one of 

these two scales is also used in this research for measuring loneliness. 

2.2  Loneliness trends 
In this section, the trends regarding loneliness will be discussed. A recent study examined the percentage 

of people aged above 50 feeling lonely in different countries. As can be seen in Figure 2.2, there is less 

loneliness for elderly living in Northern Europe compared to southern and eastern Europe (van der Wilk, 

2023). According to Fokkema & Dykstra (2009), this is attributed to the stronger family ties in Southern 

Europe compared to Northern Europe. Consequently, individuals in Southern Europe may have higher 

expectations, increasing the likelihood of disappointment in their family relationships. 

Figure 2.1 - Conceptual model of loneliness (Heylen, 2011) 
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When comparing these findings with the Dutch data, a 

significant difference can be seen. Van der A et al. 

(2023) found that 46.6 percent of the population of 18 

years or older feels lonely in 2020 and Centraal bureau 

voor de Statistiek (2022) found a similar percentage. 

This might be due to the fact that the study of van der 

Wilk (2023) only took elderly into account while these 

studies included all Dutch adults and that there was a 

different study population. In Figure 2.3, it can be seen 

that loneliness increased between 2019 and 2021 in the 

Netherlands. In 2019, 65.6% of inhabitants aged 15 

years or older did not feel lonely while in 2021 this 

was only 57.5%. As a result, there has been an increase 

in somewhat lonely, 25.7% in 2019 and 31.5% in 2021 

and in strong lonely, this was 8.7% in 2019 and has 

increased up to 11% (Centraal bureau voor de 

statistiek, 2022).  

Earlier, a difference in feelings of loneliness between 

countries was seen. This is most likely caused by 

cultural differences. However, in the Netherlands, loneliness is seen more in some places than in other. 

When looking at the distribution of loneliness in the Netherlands, as can be seen in Figure 2.4, it can be 

seen that the highest percentage of loneliness is in the municipality of Rotterdam and The Hague. The 

other places that have a higher percentage of loneliness are close to the border or are big cities. A reason 

for this has not been found yet but possibly this is caused by socio-demographics.  For example, migrants 

are usually living in the big cities and their social contacts may be limited (Deuning & Giesbers, 2023). 

Furthermore, in the big cities and places close to the border there are more residents located with a low 

income. On average, the big cities in the Netherlands have a lower average income than the average 

income of the Netherlands (Van Der A. et al., 2023).  
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2.3  Aspects influencing loneliness 
It could already be seen that loneliness differs according to the country and place of residence. However, 

there are more factors that influence feelings of loneliness. These factors are for example related to 

someone’s social network, health status or socio-demographics (Demakakos et al., 2006; Fokkema & 

Dykstra, 2009). Weiss (1973) says that people have social needs which can be distinguished in different 

relationship types. Those types are related to social networks but also to socio-demographics so they 

will be discussed separately. In this section, the factors that have a relationship with loneliness will be 

determined. 

2.3.1  Social network 

There is already a great amount of research on the relationship between social contacts and loneliness. 

This is obviously related because it is closely related to actual and desired social relationships as shown 

in the conceptual model of loneliness in Figure 2.1.  

It has been proven that the size of one's social network has a relationship with loneliness (Demakakos 

et al., 2006; Hawkley et al., 2008; van den Berg et al., 2016). In this regard, people with a larger social 

network tend to have fewer feelings of loneliness. Hyland et al. (2019) say that having four relationships 

is sufficient to prevent feelings of loneliness from occurring. However, when an individual has more 

than four relationships, the rate at which loneliness decreases becomes less rapid (Klok & van Tilburg, 

2018), meaning that having four relationships is sufficient to prevent loneliness but having more gives 

less added value. Demakakos et al. (2006) found that the main predictor of loneliness is a relationship 

Figure 2.4 - Loneliness distribution in the Netherlands (Rijksinstituut voor Volksgezondheid en Milieu, 2020) 
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with friends. Specifically, it indicates that people without friends are the loneliest. Anderson (2010) also 

found this relationship and extends this by saying that people with a shrinking network of friends are 

lonelier. No relationship was found between the frequency of interactions and loneliness (Demakakos 

et al., 2006; Hawkley et al., 2008). Pinquart & Sorensen (2001) and Cuyvers & Valerie (2009) examined 

the relationship between the quality and the quantity of contact and loneliness. They found that a lower 

quality of interaction was more related to loneliness than a low amount of interaction. Fardghassemi & 

Joffe (2022) also found a relationship between the quality of interactions and loneliness. But what is a 

qualitative interaction? According to Farooqi (2014), a qualitative relationship is characterized by 

affection, care, understanding, intimacy, and forgiveness. A qualitative relation might also be related to 

the need for emotional support, as this also has a relationship with loneliness according to Pinquart & 

Sorensen (2001). Anderson (2010) found a similar relationship between the presence of supportive 

people in someone’s life and loneliness. The study of Weiss (1973) found that someone needs a 

trustworthy connection to fulfill one of the social needs. This is mostly provided by close family 

relationships which are also related to emotional support and supportive people. This is making the need 

for close relationships clear. Besides family relationships, it is important to have a diverse social 

network. Meaning that there should be a variety in types of relationships, which can for example be 

established by having contact with family, friends, neighbors and colleagues (Klok & van Tilburg, 2018; 

Pinquart & Sorensen, 2001). Furthermore, social integration, which is one of the social needs, is found 

to be an important relationship type. This can be achieved by having a network with likeminded people 

(Weiss, 1973).  

Hawkley et al. (2008) examined the relationship between chronic stressors and loneliness. It was found 

that when social life and recreation are perceived as chronic stressors, people experience more feelings 

of loneliness. Lastly, a relationship between having contact by the phone or seeing friends in real life 

and loneliness was found. They are more likely to experience feelings of loneliness than those who do 

have contact (Anderson, 2010). All of these factors can be directly linked to actual social relationships. 

Regarding desired social relationships, network satisfaction was found to be related to loneliness. Low 

network satisfaction in this case leads to more feelings of loneliness (Hawkley et al., 2008). 

2.3.2  Activities 

Besides the quantity and quality of the social network, social participation was found to be very 

important in reducing feelings of loneliness (Niedzwiedz et al., 2016). Participation is described as an 

individual’s engagement in activities that facilitate social interaction within a community or society 

(Fudge Schormans, 2014). Previously, it has been noted that interacting with neighbors can help in 

establishing a diverse network, but it is also strongly associated with participation. For example, 

participation helps to bring neighbors into contact with each other, but neighbor contact can also make 

people participate more. Participation can also be achieved by doing volunteer work within the 

community. Van den Berg et al. (2016) and Anderson (2010) found that volunteers are less lonely so 

this might be related to participation. Furthermore, research indicates that participating in a sport is 

associated with loneliness. Individuals who engage in sports experience significantly lower levels of 

loneliness compared to those who do not participate in sports (Wirtz et al., 2012). So, it is important that 

people participate in society and have an active lifestyle to prevent feelings of loneliness from occurring. 

2.3.3  Socio-demographics 

Much research has been done on the relationship between socio demographics and loneliness and in 

doing so, many relationships have been found.  
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First of all, the relationship between  gender and loneliness has been studied. In Figure 2.5, it can be seen 

that slightly more men feel lonely than women. The percentage of very severely lonely is in turn slightly 

higher among women. That in general men in the Netherlands feel lonelier than women at the time of 

measurement is remarkable because several studies have found that relatively more women than men 

are lonely (Buecker et al., 2021; Bustamante et al., 2022; de Jong Gierveld & van Tilburg, 2010; 

Demakakos et al., 2006; van der Wilk, 2023). Because a lot of research found a significant relationship 

between gender and loneliness, specifically women being more at risk of being loneliness, it is assumed 

that women are more likely to experience feelings of loneliness than men. 

Besides the relationship between gender and loneliness, there is also a difference in feelings of loneliness 

between age groups. 33% of older adults, defined as people ≥75 years old, feels lonely while this is 

about 25% for the people in the other age groups in The Netherlands. So, the elderly feel more often 

lonely than the other age groups (Centraal Bureau voor de Statistiek, 2020). The other age group that 

has a higher percentage of feelings of loneliness is the group between 15 and 25 years old. Within this 

age group, a slightly higher percentage for strong loneliness was found (Centraal Bureau voor de 

Statistiek, 2020).  Looking at the data from van der A et al. (2021), which is shown in Figure 2.6, it was 

found that around 65% of the elderly feel lonely and around 13% feel (very) severely lonely. Both of 

those percentages are significantly higher than the percentages for other age groups. People aged 75-84 

years also feel lonelier than the other age groups. Centraal Bureau voor de Statistiek (2020) took the age 

group 75+ as one group while van der A et al. (2021) divided this into two groups. As a result, the data 

in Figure 2.6 shows that people aged 85+ are even more likely to feel lonely. This is in line with the 

literature, as much research has shown that older people are more likely to experience feelings of 

loneliness (Dahlberg, McKee, Lennartsson, et al., 2022; de Jong Gierveld & van Tilburg, 2010; van den 

Berg et al., 2016; Wenger & Burholt, 2004). Demakakos et al. (2006) found that people aged above 80 

are the most vulnerable to feelings of loneliness. This has probably something to do with certain life 

events, but this will be discussed later. 
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Figure 2.8 - Loneliness by household composition (Centraal bureau voor de statistiek, 2022) 

A difference is also seen between age groups when it comes to emotional and social loneliness. Figure 

2.7 shows that young people between the ages of 15 and 25 feel the most emotionally lonely of all age 

groups. A possible reason for this could be that young people have fewer intimate relationships where 

they develop a really close connection with someone, whereas older people know they can rely on 

someone. Furthermore, Figure 2.7 shows that people in the 45-55 age group experience the most feelings 

of social loneliness. Young people experience this significantly less than emotional loneliness.  

Two other socio-demographic factors influencing loneliness are household composition and marital 

status. People who are married and living together experience less feelings of loneliness according to 

van der A et al. (2022). People who never have been married or who are separated are on the other hand 

more likely to experience feelings of loneliness (Andersson, 2010). Much research has found that people 

in a relationship are less loneliness than singles (Buecker et al., 2021; Dahlberg, McKee, Frank, et al., 

2022; de Jong Gierveld & van Tilburg, 2010; Klok & van Tilburg, 2018). In Figure 2.8, this is clearly 

visible as well (Centraal Bureau voor de Statistiek, 2020). People who live with a partner, with or 

without children, often experience less feelings of loneliness. Demakakos et al. (2006) add that it's all 

about the closeness of that relationship and therefore this also contributes greatly to the presence of 

feelings of loneliness. This is similar to the results that Hawkley et al. (2008) found, having a relationship 

can prevent loneliness but when it turns into a chronic stressor because it is a stress factor, feelings of 

loneliness will likely increase. 
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Moreover, relationships between educational level and income and loneliness are found. Hawkley et al. 

(2008), van den Berg et al. (2016), Demakakos et al. (2006) and Pinquart & Sorensen (2001) all found 

that people with a low education level are more likely to experience feelings of loneliness. In Figure 2.9, 

it can be seen that this is also applicable for Dutch inhabitants as the percentage of people who 

experience feelings of loneliness for the people with a low education level is higher. Highly educated 

people experience less feelings of loneliness according to Figure 2.9. This is applicable to all ages and 

also to men and women separately. But besides education level, a relationship between income and 

loneliness is often found (Beutel et al., 2017; Demakakos et al., 2006; Hawkley et al., 2008; Niedzwiedz 

et al., 2016; Pinquart & Sorensen, 2001; Shovestul et al., 2020). Meaning that a higher income decreases 

the likelihood of experiencing feelings of loneliness. Having a job appears to have both advantages and 

disadvantages. An advantage is that a diverse network can be established by having social interactions 

with colleagues. Furthermore, another advantage is that it allows for the formation of a relationship type, 

as formulated by Weiss (1974). A social need, such as self-esteem, is often fulfilled when colleagues 

acknowledge an employee's competencies so this can be accomplished by having a job. Lastly, having 

an income can help people participate in social activities. Niedzwiedz et al. (2016) found that people 

among the poorest are less active in social participation which is often caused by a lack of financial 

resources. This problem can be tackled by having a job as well. However, there is also a downside to 

consider. A job can potentially leed to chronic stress, which in turn can contribute to increased feelings 

of loneliness (Hawkley et al., 2008). 

Lastly, variations in feelings of loneliness can be observed between ethnic backgrounds. Hawkley et al. 

(2008) investigated the relationship between race and loneliness and discovered that Hispanic 

individuals tend to experience higher levels of loneliness compared to white individuals. van Tilburg & 

Fokkema (2018) and Conkova & Lindenberg (2018) focused on a specific ethnic background and 

revealed that migrants from non-European countries are more prone to experiencing loneliness. 

Moreover, their research indicated that individuals of Turkish descent among migrants are most likely 

to experience feelings of loneliness. 

2.3.4  Health 

Another topic that has been found to have a relationship with loneliness is the topic health. This can be 

divided into physical and mental health and lifestyle factors. 

In terms of physical health, several studies have found relationships between individuals with health 

problems and loneliness. This relationship is explained due to the limitations they face in engaging in 

activities that others can do (Pinquart & Sorensen, 2001; Van Beuningen & Moonen, 2014). A 

relationship has also been found between this variable and the sense of control over one's own life, and 

Figure 2.9 - Loneliness by education level (Zomer et al., 2022) 
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both variables reinforce feelings of loneliness (Klok & van Tilburg, 2018). Additionally, a relationship 

has been established between certain diseases, such as cardiovascular and respiratory diseases, and 

loneliness. Due to the unpredictable course of these diseases, people in the social network are unaware 

of the patient's needs, leaving them vulnerable and lonely (Penninx et al., 1999). Furthermore, several 

studies have demonstrated a relationship between subjective health and loneliness (Anderson, 2010; de 

Jong Gierveld & van Tilburg, 2010; Klok & van Tilburg, 2018). This means that individuals who 

perceive their health as poor are more likely to experience feelings of loneliness. 

When examining lifestyle factors, a relationship is observed between smoking, drug use, and loneliness. 

Individuals engaged in either of these behaviors tend to experience higher levels of loneliness 

(Anderson, 2010; Hämmig, 2019).  Furthermore, relationships between exercise, diet and sleep and 

loneliness were found (Schrempft et al., 2019). Relationships have also been discovered between mental 

health and loneliness. Cherry (2022) suggests that loneliness may contribute to depression. However, 

this appears to be a bidirectional relationship. One can become depressed due to limited social contacts, 

but depression can also hinder one's ability to maintain social connections (Beutel et al., 2017; Cherry, 

2022; Dahlberg, McKee, Frank, et al., 2022). 

Moreover, specific groups are more prone to experience feelings of loneliness. A relationship has been 

established between individuals with physical or intellectual disabilities and loneliness (Emerson et al., 

2021). Baart (2021) found that psychiatric patients often experience intense loneliness and feel neglected 

by society, as government plans and initiatives tend to focus primarily on the elderly and youth, 

overlooking other target groups that also require attention. Overall, it can be seen that there is a 

relationship between health factors and loneliness. 

2.3.5  Life events 

The final topic that has been found to have a relationship with loneliness is the topic life events. This 

includes specific experiences that individuals go through. For example, someone is more likely to 

experience feelings of loneliness after recently relocating to a new area. Being unfamiliar with the 

surroundings and not knowing anyone can result in feelings of isolation (Anderson, 2010; Sbarra, 2015). 

Additionally, the loss of a partner can lead to feelings of loneliness, as a significant social relationship 

is suddenly absent. However, this does not immediately lead to chronic loneliness but passing loneliness 

following such an event can potentially develop into chronic loneliness over time (Guiaux, 2010; Sbarra, 

2015). 

2.4  Conceptual model 
Extensive research has been conducted to explore the general factors associated with loneliness. It has 

been revealed that socio-demographics, social networks, health status, life events, and one's activities 

all play significant roles in reducing loneliness. Furthermore, previous studies have found a relationship 

between built environment factors and loneliness. These findings have been incorporated into a 

conceptual model, as shown in Figure 2.10. As mentioned earlier, loneliness is not determined by a 

single factor but is usually the result of a combination of factors. Therefore, relationships between the 

factors are indicated in the model. For example, an individual who has experienced a major life event 

may not feel lonely if they engage in sufficient daily activities. Thus, all these factors are related, 

ultimately leading to feelings of loneliness. This conceptual model serves as the framework for the 

current research study. 
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2.5  Conclusion 
In this chapter, three sub questions were answered. The first question that was answered was: ‘How can 

loneliness be defined?’. Loneliness is defined as a negative situation where someone’s existing 

relationships do not meet up to the expectations or desires of their relationships.  The second sub-

question that was answered is: ‘How is loneliness measured?’. Different loneliness scales, such as the 

De Jong-Gierveld scale or the UCLA scale, have been developed to measure feelings of loneliness. The 

use of one of those scales is the most accurate way to measure loneliness and is therefore recommended. 

The last question that is answered in this chapter is: ‘What factors influence feelings of loneliness?’. The 

factors were divided into six topics, namely socio-demographics, social networks, health, activities, life 

events and lastly built environment, which will be discussed in the next chapter. A lot of relationships 

were found within those topics. This information is useful because these factors need to be taken into 

consideration as a control variable when focusing on part II of this study. But these factors can also be 

relevant at the neighborhood level, as some neighborhoods will for example have a low average income 

which might be related to higher levels of loneliness. 

  

Figure 2.10 - Conceptual model 
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Systematic literature review built 

environment and loneliness 
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3. Systematic literature review built environment and 

loneliness 

In this chapter, a systematic literature review is conducted about the relationship between loneliness and 

the built environment. This is done because this will give a reliable analysis and overview (Weber, 

2011). A systematic literature review was chosen instead of a scoping review because the sub-question 

‘What is the relationship between objective and subjective social and physical built environmental 

factors and feelings of loneliness?’ is specific so this fits best with a systematic literature review. A 

scoping review is mostly used to answer broad research questions and for new complex topics (Meijers 

& Bolt, 2021). With a systematic literature review, international evidence about the topic can be 

uncovered and future research and conflicting results can be identified (Munn et al., 2018).   

It was determined to use the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

(hereafter PRISMA) method. This method is used because it helps to improve the quality of the report 

of the systematic literature review (Page et al., 2021). In this process, the PRISMA checklist and flow 

diagram were used as a guideline for this review.  

In this chapter, first, a query should be made first to select the articles used for the review. This is done 

in section 3.1. After that, all abstracts and titles will be read to make a selection of relevant articles for 

this study. The articles that are relevant for the study are all read after the selection and an analysis is 

made to create an overview of the articles. This is done in section 3.2. Next, from all the articles, the 

variables that were used were identified and divided under different topics. Within these topics, the 

conclusions for the variables were examined. This can be read in section 3.3. Besides that, an overview 

table is given in section 3.3. Lastly, a conclusion is written about which variables have a relationship 

with loneliness and for which variables there is still much uncertainty, which can be seen in section 3.4. 

3.1  Query  
For the systematic literature review, a query is made to have all possible articles needed for the review. 

The selection criterion will be formulated in this section and a query will be made.  

Three categories for the query were identified. The article should have loneliness as keyword as this is 

the most important topic of this research. Besides that, the article should have a built environment word 

in the title, abstract or keywords because this makes sure the article is about the built environment. 

Lastly, the article should have a built environment factor in the title, abstract or keywords because this 

is the information that is particularly needed for this research. It has been tried to include all possible 

words in this list but of course it is always possible that words have been forgotten. To avoid this, a 

number of articles have been reviewed and it has been looked at which words occur in the articles, based 

on this the list of words has been made together with own ideas. These categories led to the following 

search words which can be seen in Table 3.1.  

Besides the words, there will be filtered on only articles and reviews, the language should be English, 

and the articles should be written less than 20 years ago, which means articles since 2002 can be used. 

Research methods are not considered in the selection criteria because all methods could be useful for 

this research. These criteria let to the following query:  

( KEY ( lonel* )  AND  TITLE-ABS-KEY ( "urban planning"  OR  "built environment*"  OR  "spatial 

factor*"  OR  "spatial planning"  OR  neighb?rhood*  OR  "living environment*" )  AND  TITLE-ABS-

KEY ( green*  OR  "open space*"  OR  garden*  OR  nature  OR  housing  OR  building*  OR  facilit*  

OR  utilit*  OR  amenit*  OR  "local recource*"  OR  accessib*  OR  transport*  OR  mobility  OR  

safety  OR  "environment* quality"  OR  "neighb?rhood attachment"  OR  walkab*  OR  recreational  

OR  "residen* characteristics" ) )  AND  ( LIMIT-TO ( DOCTYPE ,  "ar" )  OR  LIMIT-TO ( DOCTYPE 

,  "re" ) )  AND  ( LIMIT-TO ( LANGUAGE ,  "English" )  OR  LIMIT-TO ( LANGUAGE ,  "Dutch" 

) )  AND  ( EXCLUDE ( PUBYEAR ,  1990 ) ) 
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The database that will be used is Scopus. This is a database with peer-reviewed literature. Books, 

scientific journals and conference proceedings are included in Scopus. This makes the database suitable 

for this literature review. 

Table 3.1 - Query categories 

Loneliness Built environment Built environment factors 

Lonel* Urban planning Green*  
Built environment Open space*  
Spatial factor* Garden*  
Neighb?rhood Nature  
Living environment* Housing  
Spatial planning Building*   

Facilit*   
Utilit*   
Amenit*   
Local recource*   
Accessib*   
Transport*   
Mobility   
Safety   
Environment* quality   
Neighb?rhood attachment   
Walkab*   
Recreational   
Residen* characteristics 

 

With this query, 102 documents were found in November 2022. These documents were manually filtered 

by reading the title and abstract. The inclusion criterion is that articles should make a connection 

between the built environment and loneliness and loneliness should be the dependent or a mediating 

variable. So, articles that are only about health, focus on technology or are about the interior of buildings 

are excluded in the research because those articles are not relevant for this research. 69 articles got 

excluded as a result from the manual filtering. All articles were retrieved so at the end of the screening 

process, 33 articles remained in this systematic literature review. After reading all the 33 articles, some 

articles were not relevant after all. For three of the articles, it appeared that there was no measurable link 

between the built environment and loneliness which should be included for this review, which is reason 

1 of exclusion. For example, one article was about the relationship between loneliness and violence but 

after reading the article, the violence did not have a relationship with the built environment. Besides 

that, reason 2 is that three reviews were included and those were already used in section 2.1 to show the 

relevance of this systematic literature review. The manual filtering process is shown in Figure 3.1.    
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3.2  General information of the articles 
After reading and analyzing all the articles, Table 3.2 was made to make an overview of all the articles, 

which is shown in the pages below. Besides that, all articles were analyzed, and the general information 

and data collection is compared with each other. 

Figure 3.1 – Flow diagram based on PRIMSA (Page et al., 2021) 
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Table 3.2 - General information about the articles 

General information Data collection, variables and descriptives 

Nr. Title  Authors (publication year) Country/Setting  Data 

collection  

Target group (nr. 

respondents) 

Loneliness measurement  

1 Environmental Influences on Life 

Satisfaction and Depressive Symptoms 

Among Older Adults With Multimorbidity: 

Path Analysis Through Loneliness in the 

Canadian Longitudinal Study on Aging 

Gan, D.R.Y., Wister, A.V., 

Best, J.R. (2022) 

Canada Quantitative People aged above 65 

with at least 2 chronic 

diseases (14301) 

3-item UCLA loneliness 

scale  

2 Mental health and well-being in times of 

COVID-19: A mixed-methods study of the 

role of neighborhood parks, outdoor spaces, 

and nature among US older adults 

Bustamante, G., Guzman, 

V., Kobayashi, 

L.C., Finlay, J. (2022) 

United States, 

Columbia, and 

Puerto Rico  

Quantitative 

& qualitative 

People aged above 55 

(6551) 

3-item UCLA loneliness 

scale  

3 A social exclusion perspective on loneliness 

in older adults in the Nordic countries 

Dahlberg, L., McKee, 

K.J., Lennartsson, 

C., Rehnberg, J. (2022) 

Sweden, Denmark, 

Finland and 

Norway 

Qualitative People aged above 60 

(7755) 

‘how much of the time 

during the past week have 

you felt lonely’ 

4 Loneliness in urbanising China Chen, J., Gong, L. (2022) China Quantitative People aged 18-75 years 

(3229) 

six-item De Jong Gierveld 

Loneliness Scale  

5 Built Environment and Loneliness Among 

Older Adults in South East Queensland, 

Australia 

Lam, J., Wang, S. (2022) Australia Quantitative People aged 60 and older 

(298) 
Respondents agree with the 

statement “I often feel very 

lonely” 

6 Perceptions of neighborhood environment 

and loneliness among older Chinese adults: 

the mediator role of cognitive and structural 

social capital 

Mao, S., Lou, V.W.Q., Lu, 

N. (2021) 

China Qualitative people aged 60 years and 

older (472) 

Six item De Jong Gierveld 

scale 

7 Loneliness mediates the relationships 

between perceived neighborhood 

characteristics and cognition in middle-aged 

and older adults 

Yu, X., Yang, J., Yin, 

Z., Jiang, W., Zhang, D. 

(2021) 

United States Quantitative People aged above 50 

(15142) 

R-UCLA Loneliness Scale  
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8 Calculating a national Anomie Density 

Ratio: Measuring the patterns of loneliness 

and social isolation across the UK's 

residential density gradient using results 

from the UK Biobank study 

Lai, K.Y., Sarkar, 

C., Kumari, S., 

(...), Gallacher, J., Webster, 

C. (2021) 

United Kingdom Quantitative People aged 37 - 73 

(390169) 

Through two questions: "Do 

you often feel lonely?" And 

"How often are you able to 

confide in someone close to 

you?" 

9 Social and physical neighbourhood 

characteristics and loneliness among older 

adults: Results from the MINDMAP project 

Timmermans, E., Motoc, 

I., Noordzij, J.M., (...), Van 

Lenthe, F.J., Huisman, M. 

(2021) 

The Netherlands Quantitative People aged 63 and older 

(1959) 

11-item and six-item the De 

Jong Gierveld Loneliness 

Scale 

10 In a Lonely Place: Investigating Regional 

Differences in Loneliness 

Buecker, S., Ebert, 

T., Götz, F.M., Entringer, 

T.M., Luhmann, M. (2021) 

Germany Quantitative All age groups (17602)  3-item UCLA 

11 ‘Trapped’, ‘anxious’ and ‘traumatised’: 

COVID-19 intensified the impact of 

housing inequality on Australians’ mental 

health 

Bower, M., Buckle, 

C., Rugel, E., (...), Phibbs, 

P., Teesson, M. (2021) 

Australia  Quantitative People above 18 (2065) Six-item De Jong Gierveld 

Loneliness Scale 

12 Examine the associations between 

perceived neighborhood conditions, 

physical activity, and mental health during 

the COVID-19 pandemic 

Yang, Y., Xiang, X. (2021) United States Quantitative All age groups (2667) Three-item loneliness scale 

(three questions from R-

UCLA scale) 

13 The association between perceived social 

and physical environment and mental health 

among older adults: mediating effects of 

loneliness 

Domènech-Abella, 

J., Switsers, L., Mundó, J., 

(...), Dury, S., De Donder, 

L. (2021) 

Belgium Qualitative People aged 60 and older 

(869) 

Six-item De Jong Gierveld 

scale  

14 Lonely places or lonely people? 

Investigating the relationship between 

loneliness and place of residence 

Victor, C.R., Pikhartova, J. 

(2020) 

England Quantitative aged 50 years and older 

(4663) UCLA scale and asked 

participants to evaluate how 

often they felt lonely in their 

area of residence 
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15 Loneliness and depression among older 

European adults: The role of perceived 

neighborhood built environment 

Domènech-Abella, 

J., Mundó, J., Leonardi, 

M., (...), Haro, J.M., Olaya, 

B. (2020) 

Finland, Poland 

and Spain 

Qualitative Older European adults 

(5912) 

Three-item UCLA 

Loneliness Scale 

16 Sense of community, loneliness, and 

satisfaction in five elder cohousing 

neighborhoods Glass, A.P. (2020) 

  

United States Quantitative People aged over 55 

years living in a 

cohousing community 

(86) 

Three-item Revised UCLA 

Loneliness Scale 

17 Risk factors for loneliness: The high relative 

importance of age versus other factors 

Shovestul, B., Han, J., 

Germine, L., Dodell-Feder, 

D. (2020) 

United States Quantitative People aged 10–97 years 

(4536) 

three-item UCLA 

Loneliness Scale 

18 Loneliness and life satisfaction explained by 

public-space use and mobility patterns 

Bergefurt, L., Kemperman, 

A., van den Berg, P., 

(...), Oosterhuis, 

G., Hommel, M. (2019) 

The Netherlands  Quantitative  People aged above 18 

years (200) 

Three-item loneliness scale 

19 Loneliness and Neighborhood 

Characteristics: A Multi-Informant, 

Nationally Representative Study of Young 

Adults 

Matthews, T., Odgers, 

C.L., Danese, A., 

(...), Moffitt, 

T.E., Arseneault, L. (2019) 

England and Wales Qualitative Twins born in 1994 and 

1995 (2232) 

four items from UCLA 

loneliness scale and three 

items from children’s 

depression inventory (CDI) 

20 Loneliness amongst low-socioeconomic 

status elderly singaporeans and its 

association with perceptions of the 

neighbourhood environment 

En Wee, L., Tsang, 

T.Y.Y., Yi, H., (...), Oen, 

K., Koh, G.C.H. (2019) 

Singapore Quantitative Residents aged 60 years 

and older (528) 

UCLA Loneliness Scale 

21 Loneliness of older adults: Social network 

and the living environment 

Kemperman, A., Van Den 

Berg, P., Weijs-Perrée, M., 

Uijtdewillegen, K. (2019) 

The Netherlands Quantitative 65+ aged inhabitants of 

west Brabant region 

(182) 

6-item De Jong Gierveld 

loneliness scale 

22 Social isolation and loneliness in later life: 

A parallel convergent mixed-methods case 

study of older adults and their residential 

Finlay, J.M., Kobayashi, 

L.C. (2018) 

United States Qualitative People aged above 55 

(124) 

Through the question: "Do 

you feel lonely?" 
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contexts in the Minneapolis metropolitan 

area, USA 

23 Associations between perceived 

neighborhood walkability and walking time, 

wellbeing, and loneliness in community-

dwelling older Chinese people in Hong 

Kong 

Yu, R., Cheung, O., Lau, 

K., Woo, J. (2017) 

China Quantitative People aged above 60 

living in community-

dwelling (181) 

Six-item De Jong Gierveld 

Loneliness Scale  

24 Ageing and loneliness: The role of mobility 

and the built environment 

van den Berg, 

P., Kemperman, A., de 

Kleijn, B., Borgers, A. 

(2016) 

The Netherlands Quantitative People aged between 35 

and 75+ (344) 
‘‘to what extent do you 

agree with the statement: I 

experience social 

isolation/loneliness?’’ 

25 Factors influencing social satisfaction and 

loneliness: A path analysis 

Weijs-Perrée, M., Van den 

Berg, P., Arentze, 

T., Kemperman, A. (2015) 

The Netherlands  Quantitative People aged above 40 

years (177) 

Six-items UCLA loneliness 

scale 

26 Social contacts as a possible mechanism 

behind the relation between green space and 

health 

Maas, J., van Dillen, 

S.M.E., Verheij, 

R.A., Groenewegen, P.P. 

(2009) 

The Netherlands Quantitative People aged above 12 

years (10089) 

Six-items based on the 

UCLA Loneliness Scale  

27 Objective and perceived neighborhood 

environment, individual SES and 

psychosocial factors, and self-rated health: 

An analysis of older adults in Cook County, 

Illinois 

Wen, M., Hawkley, 

L.C., Cacioppo, J.T. (2006) 

United States Quantitative People aged between 50 

to 67 years (214) 

R-UCLA scale (20-items) 
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               Figure 3.4 - Age target group from the articles Figure 3.5 - Research method of the articles 

For all the articles shown in Table 3.2, the general information and data collection is compared. In Figure 

3.2, the distribution of the publication year can be seen. Looking at the publication year, eight articles 

were published in 2021, which is 29% of all the articles. Because of this, it can be concluded that 

loneliness and especially the relationship between the built environment and loneliness is a relevant 

topic that gets more attention these days. In 2022, 2020 and 2019 there were also more publications than 

the years before. In Figure 3.3, the location of the studies is shown. Most of the studies, namely fifteen, 

were done in Europe, from which six were performed in the Netherlands. From the other nine studies 

performed in Europe, 3 were conducted in the UK, 2 in Nordic countries and in Belgium, Spain, Poland 

and Belgium one research is conducted. The most articles written in one country were found in the 

United States, seven studies were performed here.  

When looking at age, it was found that a lot of the articles only take people aged above 50 into account 

as can been seen in Figure 3.4. Only two articles examined loneliness of children (aged above 12) in 

their research. This could be the case because lonely people are often assumed to be elderly while it is 

seen that the younger generations also feel lonely (Centraal Bureau voor de Statistiek, 2022; van der A 

et al., 2021). More research is needed into the other age groups and their relationship with loneliness. In 

Figure 3.5, it can be seen that 75% of the studies are quantitative studies and 25% are qualitative studies.  
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Lastly, the loneliness scale used in the research is shown in Figure 3.6. 56% of the articles used one of 

the UCLA loneliness scales. Within this 52%, 8 articles used the 3-item UCLA scale, four articles used 

the full UCLA scale, two articles used the 6-item UCLA scale and 1 article used a 4-item UCLA 

loneliness scale. 26% of the articles used the De Jong Gierveld loneliness scale. All of the articles used 

the 6-item De Jong Gierveld scale. 19% did not use one of the two loneliness scales but used other 

question(s). Four articles used a single question to measure loneliness and one article used multiple 

questions to measure loneliness.  

                    

Figure 3.6 - Loneliness scales of the articles 

3.3  Built environment variables 
After reading the articles, the variables used in each study were collected to get a clear overview of 

results. Several built environment variables have been identified and these are categorized into different 

categories. The different categories can be seen in the left column in Table 3.3. In the right columns, the 

variables that belong to the category are shown. Each article is analyzed and the variables that were 

examined in the articles are linked to a category, which is also shown in Table 3.3. This is divided into 

objective and subjective variables. Some of the categories are only objectively or subjectively measured. 

For example, the neighborhood quality is only measured subjectively, which means respondents 

indicated what they thought about the quality of the neighborhood and a researcher did not examine the 

quality by oneself. Whereas objective variables are variables that are a fact, for instance the number of 

shops in a neighborhood or the residential density.  

  

56%
26%

19%

Loneliness scale

UCLA De Jong Gierveld Others



Combating loneliness through the built environment | 37 

 

Table 3.3 – Built environment categories and variables 

  Objective  Subjective 

Dwelling Housing type (4, 5, 11, 24); outside space 

(11); Owner-occupied (4, 25); Rental (11, 

20); Major structural/physical problem (11); 

Natural light in dwelling (11) 

 Perceived dwelling affordability (11); Housing 

quality (1); frequency bothered by noise (11) 

 Neighborhood  

General quality    Neighborhood quality (27); aesthetics (12, 23); 

perceptions of neighborhood physical 

environment (20); Neighborhood satisfaction 

(23) 

Amenities Land use mix access (9); Accessibility (10, 

13, 21, 24) 

 BE usability/land use mix-access (15, 23); 

Satisfaction with facilities/recreational services 

(6, 21, 24); Satisfaction with community health 

care (6) 

Urban density  Neighborhood type/density (4, 8, 10, 12, 14, 

17, 21, 22, 24, 25, 26); Unoccupied dwellings 

(9); Population and household income 

density (17)   

   

Mobility/infra Street type (22); Sidewalks (22); Distance to 

public transport (10) 

 Mobility (13); Public transportation 

convenience (6); Traffic density (12, 13); Traffic 

safety (23); Street connectivity (23); Walkability 

(15, 18, 23); Barrier for walking (12, 23); 

Sidewalks (12) 

Green Percentage of green/distance to green (2, 10, 

21, 24, 26) 

   

Neighborhood 

composition 

Neighborhood composition (5); Percentage 

of non-Western ethnic minorities (25); age 

density (17); sex density (17); race density 

(17); ethnic density (17); percentage of low 

educated residents (9) 

   

SES  Neighborhood SES (27); deprivation (14); 

neighborhood poverty (12); average income 

(9, 17); percentage of social security 

beneficiaries (9) 

  Neighborhood disorder (20) 

Social safety Number of criminal offences (9)  Safety (3, 6, 7, 13, 21); crime (12); 

neighborhood disadvantage (7) 

Social environment     Social cohesion (1, 7, 12, 13, 18, 25); 

neighborhood belonging (11); neighborhood 

attachment (18, 21, 25); advantages to living in 

a community (16); relation to neighbors (10); 

Social capital (6); Satisfaction to living in a 

community (16) 

 

In the following sections, the results of each category are discussed. 
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3.3.1 Dwelling  

Seven articles researched one or multiple variables about the effects of dwelling characteristics on 

loneliness. Bower et al. (2021) and van den Berg et al. (2016) examined the effects of living in an 

apartment on loneliness. Bower et al. (2021) found that living in an apartment does not affect loneliness. 

Van den Berg et al. (2016) did find a significant relationship between loneliness and living in an 

apartment. They found that living in an apartment positively influences loneliness, which means that 

people living in an apartment feel lonelier than people who live in a house. Lam & Wang (2022) took 

the percentage of separated houses in a neighborhood into account in their research. The percentages of 

separated houses in a neighborhood did not have a significant effect on loneliness (Lam & Wang, 2022). 

Chen & Gong (2021) did very extensive research about the effects of housing on loneliness. In this 

study, self-built-, commercial-, public-, resettlement-, and temporary housing were examined. For all 

those variables, an insignificant result was found which means no relationship between loneliness and 

those housing types was found. Because of that, it seems that the housing type has no relationship to 

loneliness. 

Four of the articles took housing tenure into account in their research. Chen & Gong (2021) and Weijs-

Perrée et al. (2015) found no significant relationship between being a homeowner and feelings of 

loneliness. Bower et al. (2021) and En Wee et al. (2019) examined the relationship between loneliness 

and living in a rental house. Bower et al. (2021) did not find a relationship between those variables. En 

Wee et al. (2019) did find a significant relationship, which was a positive relationship. This means living 

in a rental house increases feelings of loneliness. This difference in results could be explained by the 

fact that En Wee et al. (2019) only examined elderly with a low socio-economic status and this target 

group is already more likely to feel lonely. Therefore, it can be concluded that there is no relationship 

between housing tenure and loneliness.  

Besides the housing type and homeownership, Bower et al. (2021) examined if the presence of an outside 

space, a major structural problem and natural light in the dwelling has an influence on feelings of 

loneliness. No relationship was found for the presence of outside space and loneliness. A major 

structural or physical problem to the dwelling gives a significant positive result. A dwelling with 

structural or physical problems increases the likelihood of feelings of loneliness. Natural light in the 

dwelling is also significant and is negatively associated with loneliness. This means that people who 

live in a dwelling with natural light are less likely to feel lonely (Bower et al., 2021). But because only 

one article examined these variables, it is hard to draw a proper conclusion so more research is advised.  

Only two articles examined subjective dwelling characteristics, namely the perceived dwelling 

affordability which was included in the study of Bower et al. (2021), the perceived housing quality 

which Gan et al. (2022) examined and the frequency of bothered by noise, which is examined by Bower 

et al. (2021). For both variables, a non-significant result was obtained. Bower et al. (2021) did find a 

significant result for the frequency of bothered by noise in a neighborhood. A positive result was found, 

which means if people feel like they are very often bothered by noise, they are more likely to feel lonely. 

For the subjective variables within the topic Dwelling, it is not possible to draw a proper conclusion 

because only two of the 27 articles examined this. Therefore, this subject should be examined in further 

research.   

Neighborhood    

3.3.2 General quality 

There are several general neighborhood characteristics examined, namely neighborhood quality, 

satisfaction, aesthetics and physical environment, which are all perceived variables. The perceived 

neighborhood quality was examined by Wen et al. (2006) and they found a significant negative result. 

This means that people living in a neighborhood that has a high perceived quality are less lonely. The 

perceptions of neighborhood physical environment are examined by En Wee et al. (2019) and a negative 

relationship was found. If the perceptions of the neighborhood physical environment are improved, 
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people are less likely to feel lonely. Yang & Xiang (2021) and Yu et al. (2017) examined the perceived 

aesthetics of the neighborhood. Yu et al. (2017) did not find a significant result for this variable. In the 

article of Yang & Xiang (2021) a significant relationship was found. They examined the effects of an 

increased perceived neighborhood aesthetics and found a significant positive result. So, if a 

neighborhood’s aesthetics are improved, people can feel lonelier. This is in contrast with the initial 

expectations. This may be due to the fact that the study was only conducted during the pandemic, so it 

was not known how lonely people were before the pandemic and what influence this had on the 

appreciation of the neighborhood. 

It can be concluded that the perceptions of the neighborhood physical environment have a relationship 

with loneliness. This variable is closely related to the perceived neighborhood quality, so it is assumed 

that this variable also has a relationship with loneliness. The relationship between neighborhood 

aesthetics and loneliness should be examined more in future research. 

Van den Berg et al. (2016) examined the effect of neighborhood satisfaction on loneliness. They found 

a significant negative relationship. This implies that people who are very satisfied with their 

neighborhood are less likely to feel lonely. According to van den Berg et al. (2016), a high satisfaction 

might imply that residents are more integrated in the neighborhood and have a greater number of social 

contacts there. This is in line with the previously examined variables. Therefore, it seems that there is a 

relationship between neighborhood satisfaction and loneliness.      

3.3.3 Amenities 

Several studies were done about the effect of amenities on loneliness. Six articles looked at objective 

amenities and three articles took subjective amenities into account in their research. The subjective 

amenities are, for example, the usability of the built environment and the satisfaction with the facilities. 

Timmermans et al. (2021) examined the effect of land use mix access on loneliness. Land use mix access 

is the availability and accessibility of different facilities in the neighborhood. In the article, no 

relationship was found. For accessibility of the neighborhood, several distances to amenities were 

considered. For the distance to shops and the availability of basic services, Domènech-Abella et al. 

(2021), Kemperman et al. (2019) and van den Berg et al. (2016) all found no relationship. Buecker et 

al. (2021) examined the effect of distance to the nearest city center on loneliness, which could be similar 

to the distance of shops, and also found no relationship. Buecker et al. (2021) did find a significant 

positive relationship between the distance to sport and leisure facilities and feelings of loneliness. This 

means that people who live far away from sports and leisure facilities are more likely to feel lonely. The 

last variable in the category accessibility is distance to a highway. Van den Berg et al. (2016) examined 

this and found a significant positive relationship. People who live far away from a highway are more 

likely to feel lonely.   

  

For the objective variables within the topic Amenities, it can be concluded that there is no relationship 

between the distance to shops and loneliness. There seems to be no relationship between the land use 

mix and loneliness, but further research is needed within this topic. For the distance to sport and leisure 

facilities and the distance to a highway it is hard to draw a proper conclusion as only one article took 

the variable into account in their research. It seems that there is a positive relationship between de 

variables and loneliness, but further research can provide stronger conclusions about this. 

The subjective variables are built environment usability, satisfaction with recreational services and 

facilities and satisfaction with community health care in the neighborhood. Domènech-Abella et al. 

(2020) and Yu et al. (2017) examined the effect of perceived land use mix and built environment 

usability. The built environment usability is defined with several items, namely: useful and interesting 

places to go, transit stops close to living place, the ease of use and entrance of public transport and 

seating areas in the neighborhood. The perceived land use mix access is only measured with two items 

which are many places to go within walking distance from home and it is difficult to walk in my 
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neighborhood because the streets are hilly. Yu et al. (2017) did not find a relationship between the 

perceived land use mix access. However, Domènech-Abella et al. (2020) did find a significant negative 

relationship between the perceived built environment usability and loneliness. This means that if people 

feel like their neighborhood is very usable, they are less likely to experience feelings of loneliness.  

Three of the studies examined the effect of satisfaction with facilities and recreational services on 

loneliness. Mao et al. (2022) found a significant negative relationship between the satisfaction with 

recreational services in the neighborhood and loneliness. Van den Berg et al. (2016) examined the 

influence of satisfaction with facilities on loneliness and found a significant negative influence. This 

means that if people are very satisfied with the facilities and recreational services in their neighborhood, 

they are less likely to feel lonely. Kemperman et al. (2019) found an indirect negative link where 

satisfaction with the social network was the mediating variable. Lastly, the satisfaction with community 

health care was examined by Mao et al. (2022). An indirect negative relationship was found. The 

mediating variable in this case is cognitive social capital. This means that if the satisfaction with 

community health care is higher, people have more cognitive social capital and feel less lonely because 

of that (Mao et al., 2022).  

For the subjective variables within this category, it can be concluded that the satisfaction with facilities 

in the neighborhood is related to feelings of loneliness. A contradictory result was found for the 

perceived land use mix and usability. This could be the case because both articles took other variables 

into account. This would mean that transit stops close to living place, the ease of use and entrance of 

public transport and seating areas in the neighborhood have a relationship with loneliness. This is, 

however, hard to conclude with only one article examining this. Therefore, the perceived usability of 

the neighborhood should be examined in future research. Lastly, only one article examined the 

relationship between community health care and loneliness. It seems that there is a relationship and 

future research can strengthen this link. 

3.3.4 Urban density 

A lot of research has been conducted about the effects on loneliness of living in a dense area. Yang & 

Xiang (2021), Victor & Pikhartova (2020), Kemperman et al. (2019), Finlay & Kobayashi (2018) and 

Weijs-Perrée et al. (2015) examined the relationship between urban density and loneliness. The variable 

urban density is in most articles explained as urban, suburban and rural areas. Maas et al. (2009) 

examined the relationship between the number of households per km2 and loneliness and van den Berg 

et al. (2016) examined the number of addresses per km2. Chen & Gong (2022), Buecker et al. (2021) 

and Shovestul et al. (2020) examined the relationship between population density and loneliness, which 

is closely related to the other density types given above. Chen & Gong (2022), Victor & Pikhartova 

(2020) and Finlay & Kobayashi (2018) found a positive relationship between density and loneliness. 

This means that living in a high-density area increases the chances of feeling lonely. However, Buecker 

et al. (2021), Yang & Xiang (2021), Shovestul et al. (2020), Kemperman et al. (2019), van den Berg et 

al. (2016), Weijs-Perrée et al. (2015) and Maas et al. (2009) did not find a relationship between urban 

density and loneliness. Therefore, there is no strong evidence for a relationship between density and 

loneliness because seven articles found no relationship and only three did find a relationship. However, 

more research can provide stronger evidence about this variable in relationship to loneliness. Finlay & 

Kobayashi (2018) examined the effect of residential density on loneliness and Lai et al. (2021) examined 

the relationship between neighborhood density, where population, lot, housing, green and road density 

was included, and loneliness. Both articles found a positive relationship with loneliness. This means that 

people living in a neighborhood with a high residential density are more likely to feel lonely. Because 

two articles both found a positive relationship, it can be concluded that the residential density has a 

relationship with loneliness.  

Timmermans et al. (2021) examined the relationship between the percentage of unoccupied dwellings 

and loneliness. No relationship was found. Lastly, Shovestul et al. (2020) took the population and 

household income density into account as one variable. Shovestul et al. (2020) found a positive 
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relationship between the variable and loneliness. This means that people living in a neighborhood with 

a high population and household income density are more likely to feel lonely. Because for both 

variables only one article examined this, it is hard to draw a proper conclusion. Therefore, more research 

about those categories is recommended.  

3.3.5 Mobility 

For the subject mobility, both objective and subjective variables were examined. Finlay & Kobayashi 

(2018) looked at the effects of different street types on loneliness. Main roads were used as baseline and 

avenues and residential roads were. A significant relationship between avenues and residential roads 

and loneliness was found, which was negative. The presence of avenues and residential roads in the 

neighborhood reduces feelings of loneliness. Besides these roads, Finlay & Kobayashi (2018) examined 

the influence of having sidewalks in the neighborhood on loneliness. A significant negative relationship 

was found for this variable. This means that the presence of sidewalks in a neighborhood decreases 

feelings of loneliness. The last objective variable is the distance to public transport. Buecker et al. (2021) 

did not find a relationship between the distance to public transport and loneliness. It seems that there are 

some relationships between objective variables within this category and loneliness but there was not 

enough research about this to draw proper conclusion. Therefore, more research into this is 

recommended.  

In the subjective variables, public transportation convenience was examined, which has similarities with 

distance to public transport. Mao et al. (2022) found a significant negative relationship between public 

transportation convenience and loneliness. This means that if people have the feeling that the public 

transport in their neighborhood is very convenient, they are less likely to feel lonely. This is in contrast 

with the study of Buecker et al. (2021) who did not find a relationship between the distance to public 

transport and loneliness. Domènech-Abella et al. (2020) found a relationship between perceived 

usability, which belonged to the topic Amenities, and loneliness. Within this variable, public transport 

was taken into account. Because of that, it seems that there is a relationship between public 

transportation convenience and loneliness. Future research can provide more evidence about this 

relationship.  

Domènech-Abella et al. (2021) examined the effect of perceived mobility on loneliness. A significant 

negative result was found for this variable. Thus, by increasing the perceived mobility in a 

neighborhood, loneliness can be reduced. The perceived traffic density in the neighborhood was 

examined by Yang & Xiang (2021) and Domènech-Abella et al. (2021). Domènech-Abella et al. (2021) 

found no relationship while Yang & Xiang (2021) found a significant negative relationship, which is in 

contrast with each other. Yang & Xiang (2021) examined the relationship between changes in the traffic 

density during the COVID-19 pandemic and loneliness and say that decreased traffic density increases 

feelings of loneliness, but this could also be linked to feelings of loneliness because of the pandemic. 

Yu et al. (2017) examined the effect of perceived traffic safety on loneliness, but no relationship was 

found. Besides the perceived traffic safety, Yu et al. (2017) examined the relationship between street 

connectivity and loneliness, but they did not find a relationship. It seems that there is no relationship 

between the traffic density and loneliness and between street connectivity and loneliness. There does 

seem to be a relationship between perceived mobility and loneliness. However, not a lot of research has 

been done about these variables so they could be included in future research.  

Four articles examined variables related to walking. Domènech-Abella et al. (2020), Bergefurt et al. 

(2019) and Yu et al. (2017) examined the perceived walkability in a neighborhood. Domènech-Abella 

et al. (2020) and Yu et al. (2017) found a significant negative relationship between perceived 

neighborhood walkability and loneliness. This means that people who live in a neighborhood with a 

high perceived walkability feel less lonely. However, Bergefurt et al. (2019) did not find a relationship 

which is in contrast with the other two articles. This could be due to the fact that Domènech-Abella et 

al. (2020) and Yu et al. (2017) only included elderly in their research and Bergefurt et al. (2019) included 
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all people above 18 years who may notice a low perceived walkability less or are less bothered by it. 

Yang & Xiang (2021) asked their respondents if there were sidewalks in their neighborhoods. No 

relationship was found between the perceived presence of sidewalks and loneliness (Yang & Xiang, 

2021). Lastly, two articles examined the effect of perceived crime and violence in the neighborhood 

which was perceived as a barrier of walking on loneliness. Yu et al. (2017) did not find a relationship, 

but Yang & Xiang (2021) did find a relationship. According to Yang & Xiang (2021) if crime and 

violence in the neighborhood feels like a barrier for walking, people are more likely to experience 

feelings of loneliness. This could be explained by the difference in location of both studies. Yang & 

Xiang (2021) did their research in the United States while Yu et al. (2017) examined residents of Hong 

Kong. It could be that people in general feel safer in China. 

To conclude, a relationship between the perceived walkability of elderly and loneliness was found. This 

is probably not the case for younger generations. It seems that there is no relationship between the 

perceived presence of sidewalks and loneliness but only one article examined this so future research can 

be done about this variable. Lastly, it is not possible to draw a proper conclusion about the relationship 

between the crime and violence in a neighborhood as a barrier of walking and loneliness, but it seems 

that this is location dependent as one study was performed in China and one in the United States.  

3.3.6 Green  

Only five of the twenty-six articles took objective green spaces into account. Bustamante et al. (2022), 

Kemperman et al. (2019) and van den Berg et al. (2016) did not find a relationship between the amount 

of green or the distance to green and loneliness. Buecker et al. (2021) and Maas et al. (2009) found that 

the amount of green is negatively related to loneliness. In the case of the article of Buecker et al. (2021), 

the bigger the distance to a park, the lonelier people feel. The article of Maas et al. (2009) took the 

average percentage of green space in a 1 km radius and in a 3 km radius. They found that with both the 

1 km radius and the 3 km radius there is a significant relationship to loneliness. This means that people 

who live in neighborhoods with more green space are likely to feel less lonely. With only two articles 

finding a relationship between the distance and amount of green in a neighborhood and loneliness and 

three articles not finding a relationship and no articles looking at subjective variables, more research 

about this category is needed.  

3.3.7 Neighborhood composition 

Four articles took objective neighborhood composition variables into account. Lam & Wang (2022) 

examined the effects of the neighborhood composition on loneliness. Within this variable, Lam & Wang 

(2022) looked at minority, cultural diversity and if people speak good English. Weijs-Perrée et al. (2015) 

only took the percentage of non-Western ethnic minorities into account and Shovestul et al. (2020) 

examined the relationship between ethnic density and loneliness and between race density and 

loneliness. None of the articles found a relationship between the examined variable and loneliness. 

Because of that, it seems that the ethnic background in neighborhoods does not have an effect on 

loneliness.  

Shovestul et al. (2020) also examined the relationship between age- and sex density and loneliness. No 

relationship was found for both variables. Because only one article examined the effects of age- and sex 

density on loneliness, it is not possible to draw a proper conclusion. Therefore, it is recommended to 

take the variables into account in future research. Overall, it can be seen that for all the variables in the 

topic Neighborhood composition, no relationship with feelings of loneliness was found so there seems 

to be no relationship between the neighborhood composition and feelings of loneliness. 

3.3.8 SES 

SES is the socioeconomic status of the neighborhood. Five articles included objective variables of SES 

in their research and one article included a subjective variable of SES. Wen et al. (2006) included 

neighborhood SES in their research and examined the relationship between SES and self-rated health 

with loneliness as a mediating variable. No relationship was found in their research.  
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Victor & Pikhartova (2020) examined the relationship between deprivation and loneliness. Deprivation 

is measured by income, employment, education, health, crime, barriers to housing and services and the 

living environment (Ministry of Housing Communities & Local Government, 2019). No relationship 

was found between deprivation and loneliness (Victor & Pikhartova, 2020).  

Yang & Xiang (2021) included the percentage of families living below the poverty threshold within a 

zip-code, Timmermans et al. (2021) included the average income of the neighborhood and the 

percentage of social security beneficiaries and Shovestul et al. (2020) included the median household 

income in their study. Yang & Xiang (2021) and Timmermans et al. (2021) did not find a relationship 

between income levels in the neighborhood and loneliness. The percentage of social security 

beneficiaries was measured as the percentage of residents that received general social assistance. No 

relationship was found between this variable and loneliness. However, Shovestul et al. (2020) did find 

a negative relationship between median household income and loneliness. This means that people who 

live in a neighborhood with a higher median household income are less likely to feel lonely.  

Timmermans et al. (2021) also included the percentage of low-educated residents in their research but 

did not find a relationship between the variable and feelings of loneliness. This is probably closely 

related to the average income. To conclude, there seems to be no relationship between the 

socioeconomic status of the neighborhood and loneliness as four articles do not find a relationship. Only 

one article found a relationship between the median household income and loneliness. This could be 

examined in future research but for now there does not seem to be a relationship.  

En Wee et al. (2019) examined the relationship between perceived neighborhood disadvantage, which 

is the only subjective variable within this category, and loneliness. In the article of En Wee et al. (2019) 

the perceived neighborhood disadvantage was measured with a 4-point Likert scale. En Wee et al. (2019) 

found a significant positive relationship between neighborhood disadvantage and loneliness. This means 

that people living in a more disadvantaged neighborhood are more likely to feel lonely. However, 

because only one article examined this, it is not possible to draw a firm conclusion. Therefore, future 

research is needed within this category.  

3.3.9 Social safety 

For the subject social safety, one article that took an objective variable into account and seven articles 

that took subjective variables into account were found. Timmermans et al. (2021) examined the effect 

of number of criminal offences per 1000 residents in a neighborhood on loneliness. No relationship was 

found for this variable. Yang & Xiang (2021) included perceived crime in their study but did not find a 

relationship with loneliness. Since only two articles have examined this, more research is needed on this 

category, but it seems that there is no relationship between (perceived) crime and loneliness. 

Five articles examined the effect of perceived neighborhood safety on loneliness. Dahlberg et al. (2022) 

and Kemperman et al. (2019) included the perceived safety at night in their study, which is assumed to 

be a time when people feel less safe. Dahlberg et al. (2022), Mao et al. (2022), Yu et al. (2021) and 

Domènech-Abella et al. (2021) examined the direct relationship between perceived safety and loneliness 

and found a negative relationship. Mao et al. (2022) also examined the relationship between safety, 

cognitive social capital and loneliness and found a relationship here as well. Kemperman et al. (2019) 

found a significant relationship between neighborhood safety, neighborhood satisfaction and loneliness 

and with neighborhood safety, neighborhood attachment and loneliness. With all this evidence, it can 

be concluded that perceived safety in a neighborhood has a negative effect on loneliness. This means 

that people who feel that they live in a safe neighborhood are less likely to feel lonely.  

Yu et al. (2021) examined the effect of neighborhood disorder on loneliness. Mao et al. (2022) included 

neighborhood disorder in neighborhood safety but did not use two separate variables. Yu et al. (2021) 

asked five questions to measure the perceived physical disorder and measured whether graffiti, vacant 

buildings and houses, trash, abandoned cars and unmaintained yards formed an issue in the 
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neighborhood. Yu et al. (2021) found a significant positive relationship between neighborhood disorder 

and loneliness. This means that people living in neighborhoods with more disorder are more likely to 

feel lonely. However, as only one article included this variable in their research, more research is needed 

about this category.  

It can be concluded that safety variables in a neighborhood affect loneliness. Residents should feel safe 

in their neighborhood. Neighborhood disorder should be controlled because there seems to be a 

relationship, but future research is recommended. The number of crimes in a neighborhood does not 

seem to have a relationship with loneliness but this should be examined in future research because only 

two articles included this.  

3.3.10 Social environment 

For the subject social environment, all perceived variables including social variables in a neighborhood 

are included namely social capital, social cohesion, sense of community, neighborhood belonging, 

neighborhood attachment and relation to neighbors. All the articles included subjective variables.  

Mao et al. (2022) measured the effect of cognitive and structural social capital on loneliness. To examine 

cognitive social capital, residents' trust in others, reciprocity and sense of belonging were examined. For 

structural social capital the social network and social participation were examined. This is not an actual 

built environment variable, but because it was asked whether people do something for the local 

community, it was included in this study. For both variables, a significant negative relationship was 

found (Mao et al., 2022). This means that good social capital can reduce loneliness. However, since only 

one article included these variables, it is not possible to provide a firm conclusion so more research is 

needed. 

Glass (2020) examined something similar, namely the satisfaction with the sense of community. This 

was measured with several questions about group membership, the fulfillment the neighborhood offers, 

the influence and the emotional connection. Glass (2020) found a significant negative relationship 

between satisfaction with the sense of community and loneliness. So, if people are very satisfied with 

the sense of community, they are less likely to feel lonely. To conclude, it seems that satisfaction with 

the sense of community has a relationship with loneliness, but more research can strengthen this 

conclusion. Glass (2020) also examined the relationship between satisfaction to living in a community 

and loneliness and did not find a relationship.  

To continue in this category, Gan et al. (2022), Yu et al. (2021), Yang & Xiang (2021), Domènech-

Abella et al. (2021), Bergefurt et al. (2019) and Weijs-Perrée et al. (2015) included social cohesion in 

the research. Weijs-Perrée et al. (2015) did not find a relationship between social cohesion and loneliness 

while all other articles did find a significant negative relationship between social cohesion and loneliness 

(Bergefurt et al., 2019; Domènech-Abella et al., 2021; Gan et al., 2022; Yang & Xiang, 2021; Yu et al., 

2021). Because of that, it can be concluded that people living in neighborhoods with a high level of 

social cohesion are less likely to feel lonely.  

Bower et al. (2021) examined the effect of neighborhood belonging on loneliness. A significant negative 

result was found, which implies that people having a high sense of neighborhood belonging are less 

likely to feel lonely. This is in line with the previously seen variables, which are all very similar.  

Bergefurt et al. (2019), Kemperman et al. (2019) and Weijs-Perrée et al. (2015) also included the 

neighborhood attachment as a variable. Kemperman et al. (2019) and Weijs-Perrée et al. (2015) found 

a significant negative relationship while Bergefurt et al. (2019) did not find a relationship between the 

variable and loneliness. This is closely related to neighborhood belonging, cognitive social capital and 

maybe even with neighborhood satisfaction. Because of that, it is concluded that people who feel more 

attached to their neighborhood are less likely to feel lonely. Lastly, Buecker et al. (2021) examined the 

effect of the relationship with neighbors on loneliness and found a significant negative relationship. This 
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implies that people who have a good relationship with their neighbors are less likely to feel lonely. This 

is in line with the other conclusion made on this topic. 

Overall, it can be concluded that the social environment has an influence on loneliness. The environment 

should be designed to support social interaction and actions could be performed to increase the feeling 

of belonging in a neighborhood and increase social cohesion. 

3.3.11 Overview of results  

All the variables from the different articles are included in Table 3.4.  This is divided into objective and 

subjective variables. A difference is made in significant positive and negative relationships. A positive 

relationship means that loneliness gets worse, and a negative relationship means that loneliness 

decreases. All these variables are included in the topics above.  

3.4  Conclusion 
The aim of this chapter was to answer the question: ‘What is the relationship between objective and 

subjective social and physical built environmental factors and feelings of loneliness?’. For this purpose, 

a systematic literature review has been conducted. The reason for this is that literature can be compared 

and therefore proper conclusions can be drawn. After formulating the query and filtering the articles, 27 

articles were included in the systematic literature review. All relevant information from those articles 

has been presented in a table in order to compare the articles easily. It was quickly noted that most 

articles were published recently, indicating recent interest in the topic.  

An overview of the variables included within several topics was created. The objective and subjective 

variables were divided into two categories. After analyzing all the articles, it became clear that a lot of 

variables have been examined. However, from the overview it was clear that within some topics no 

objective or subjective variables were examined. Within the topic General quality, no objective variable 

was included. However, these variables are available, for example, quality measurements from 

organizations like CROW in the Netherlands. Furthermore, subjective variables within the topic Green 

were not examined either. This is surprising because subjective green variables are relatively easy to 

measure. The question arises whether it is the quantity of greenery or the way it is experienced in the 

neighborhood that matters. For both topics it is important to include these variables in future research 

as it might give important insights.  

After the comparison at a higher level, the findings of the studies were analyzed per topic. Consistent 

results were found within some of the topics. Nearly all studies found relationships between social safety 

and social environment and loneliness. Because of that, it is advisable to improve the social environment 

and the social safety of neighborhoods to contribute to reducing feelings of loneliness. Furthermore, 

none of the studies found a relationship between neighborhood composition and loneliness. Only a few 

associations between the socioeconomic status (SES) and loneliness were found. Considering that 

neighborhood composition and SES do not seem to have a relationship with loneliness, no 

recommendations are necessary. However, this conclusion remains challenging as only a limited number 

of studies examined variables within those topics. Therefore, it is advisable to include these variables in 

future research. This can confirm their lack of association with loneliness. Furthermore, it is often seen 

that variables have only been examined by a limited number of studies. This is making it difficult to 

draw firm conclusions. Some variables are only included in one or two studies or have contradicting 

results. Hence, it is recommended that those variables are examined again in future research to examine 

the relationships.  

By conducting a systematic literature review, it has become evident that this approach was valuable. It 

was valuable because of the variation in results from different studies. By reading only a few articles, 

those differences in results would not have been found. By applying this approach, a reliable and 

comprehensive list has been created which can be used by various stakeholders involved in the 

management, design and planning of the built environment.  
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Table 3.4 – Results of systematic literature review 

Variables 

Objective Subjective 

Increases 

Loneliness 
  

Decreases 

loneliness 

Increases 

Loneliness 
  

Decreases 

loneliness 

+ 0 - + 0 - 

3.1 Dwelling 

Housing type 

Apartment 24 11 

    

House  5 

    

Commercial housing  4 

    

Public housing  4 

    

Resettlement housing  4 

    

Temporary housing   4 

    

Other  11 

    

Outside space   11 

    

Owner-occupied   4, 25     

Rental  20 11 

    

Major structural/ physical problem   11 

     

Natural light in dwelling     11 

   

Perceived dwelling affordability        11 

Housing quality        1 

Frequency bothered by noise          11     

Neighborhood 

3.2 General quality 

Neighborhood satisfaction        23 

Neighborhood quality       27 

Aesthetics     12 23 

 

Perceptions of neighborhood physical 

environment 
          20   

3.3 Amenities 

Land use mix access    9 

    

Accessibility (distance to) 
Shop (km) and basic services available  13, 21, 24     

Nearest city center  10 
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Highway (km) 24 

     

Sport/leisure facilities 10 

     

BE usability/land use mix-access      23 15 

Satisfaction with facilities/ recreational 

services 
      6, 21, 24 

Satisfaction with community health care              6 

3.4 Urban density 

Density  4, 8, 14, 22 
10, 12, 17, 24, 

25, 26 
    

Percentage of unoccupied dwellings    9 

    

Population and household income density   17           

3.5 Mobility 

Street type  

Main road   22 

   

Avenue   22 

   

Residential    22 

   

Sidewalks (yes)    22 

   

Distance to public transport   10 

    

Mobility       13 

Public transportation convenience        6 

Traffic density      13 12 

Traffic safety       23 

 

Street connectivity      23 

 

Neighborhood walkability       18 15, 23 

Sidewalks      12 

 

Crime and violence, infrastructure or traffic 

is a barrier of walking 
          23 12 

3.6 Green 

Amount of green     2, 21, 24 10, 26       

3.7 Neighborhood composition 

Neighborhood composition (minority, 

cultural diversity and good English) 
  5 

    

Percentage of non-Western ethnic minorities    25 

    

Age density   17 
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Sex density   17 

    

Race density   17 

    

Ethnic density   17 

    

3.8 SES 

Neighborhood SES   27 

    

Deprivation    14 

    

Percentage of low educated residents   9   
 

 

Neighborhood poverty    12 

    

Average income    9 17 

   

Percentage of social security beneficiaries      9         

Neighborhood disadvantage     20   

3.9 Social safety 

Number of criminal offences per 1000 

residents  
  9 

    

Safety        3, 6, 7, 13, 21 

Crime      12 

 

Neighborhood disorder          7    

3.10 Social environment 

Cognitive social capital (sub)       6 

Structural social capital (sub)       6 

Satisfaction with Sense of community        16 

Satisfaction to living in a community      16  

Social cohesion      25 1, 7, 12, 13, 18 

Neighborhood-belonging        11 

Neighborhood attachment      18 21, 25 

Relation to neighbors       10 
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Chapter 4 

Methodology 

Part II 

 

 

Part II: A quantitative study about the 

relationship between the built environment and 

loneliness 

 From part I it became clear that there is limited research about the relationship between neighborhood 

characteristics and loneliness. This is a research gab which should be examined as it is important to know for 

urban planners and designers. In newly developed neighborhoods, it is important that such relationships are 

known so that they can be taken into account in the design process. The information is also important for public 

space management departments since a lot of the work on cities is performed by this department. Therefore, the 

aim of part II is to examine the relationships between built environments factors themselves and loneliness and 

its strength. Consequently, several data analyses will be conducted to provide a clear overview of relationships 

between the built environment at the neighborhood level and loneliness. This is a crucial to answer the research 

question.  
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4. Methodology 

This chapter aims to determine the specific steps for part II of this study. This is done by focusing on 

the problem and then choosing an appropriate research design. After that, the datasets that are available 

will be analyzed and variables will be selected. Finally, specific analyses will be chosen to provide a 

complete answer to all sub-questions.  

4.1  Introduction 
From part I, it became clear that there is limited research about the relationship between neighborhood 

characteristics and loneliness. However, this information is crucial as designs and urban planning are 

not based on individuals but rather on neighborhoods. For instance, one neighborhood may need more 

trash cans due to the presence of loitering youths, while another may need speed bumps due to excessive 

speeding. Conducting research at neighborhood level could therefore provide insights for interventions 

in the built environment that support all residents of that neighborhood. Moreover, by conducting this 

research, interventions and measures are determined. These interventions and measures can be 

implemented in cities which are crucial to actively contribute to reducing feelings of loneliness. The 

municipality of Rotterdam has a particular need for such measures as the loneliness rates are the highest 

in the Netherlands, which was already shown in Figure 2.4. In Figure 4.1, the distribution of moderate 

to severe loneliness in Rotterdam can be seen. Residents in the southern part of Rotterdam experience 

loneliness more often than in other locations while residents living in the North-West of Rotterdam score 

below the average score of Rotterdam. This makes Rotterdam a very suitable municipality to use for 

this study because neighborhoods differ from one another. Additionally, this finding underscores the 

need for implementing interventions aimed at reducing loneliness within the municipality of Rotterdam. 

Much research has already been done on loneliness within the municipality of Rotterdam but not yet on 

the relationship between loneliness and built environment factors and not at the neighborhood level. 

Therefore, the municipality is interested in this research.  

Figure 4.1 - Loneliness distribution in Rotterdam (Data from Gezondheidsmonitor Volwassenen en Ouderen (2023)) 

Moreover, measures that are most effective in reducing loneliness are needed. In the Netherlands, 

municipalities receive an annual budget for the maintenance of the public space, which is often low, 

resulting in the need to combine tasks wherever possible. For example, a street is outdated and has to be 

renewed, a plan is made to replace the street and because everything has to be replaced it is decided to 

transform half of the street into green space. Therefore, municipalities must make choices about what 

they can and cannot tackle in public space, making it essential to choose measures that have the most 

significant impact. Because of that, there is often a desire to manage based on values and effects. The 

asset management department of the municipality of Rotterdam has developed the Values Wheel for 
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this purpose which is based on several policies. This is a model which is used to choose interventions 

that have the biggest effect. By using the Values Wheel, management is based on broader values instead 

of only technical issues. It is about making smart choices and better trade-offs that create added value 

for the city of Rotterdam (Gemeente Rotterdam, 2022). By finding measures and interventions that fit 

with the values wheel, concrete actions can be taken. Additionally, by finding measures that are most 

effective, smart choices can be made within a municipality.  

Hence, the aim of this further research is as follows: to determine the direct (bivariate) and indirect 

relationship between built environment factors and loneliness, and to determine the most effective 

measurements and interventions at a neighborhood level with specific focus on the city of Rotterdam. 

This led to the research questions shown in Chapter 1.  

4.2  Research design 
To address the research questions effectively, a research design needs to be specified. Given that the 

aim of this study, a quantitative research approach is deemed most suitable. The reason for this is that 

data analysis can be conducted to provide answers to the sub-questions. Additionally, the results of this 

study can be applied in other cities and locations. In future research, it would be highly valuable to 

conduct qualitative research in the city of Rotterdam, for example through a case study involving 

neighborhoods that differ a lot in terms of loneliness rates and other factors. However, due to the great 

extent of potential variables that can influence loneliness, it is crucial to first investigate them in order 

to establish a solid foundation for future research. 

Data is required for quantitative research, and the municipality of Rotterdam has already gathered a 

significant amount of data through various means, including monitoring changes and conducting 

surveys. Therefore, an assessment was made to determine if sufficient data has been collected within 

the municipality to conduct this research. Several datasets, including the Health Monitor and the 

Neighborhood Profile, can be used for this research. Therefore, the conclusion is made that there is 

enough data for this study.  

To select the variables within all the data gathered by the municipality of Rotterdam, the outcomes of 

part I are used and a small-scale qualitative study will be conducted. The aim of this qualitative study is 

to identify potential interesting variables in addition to the ones that are already known. This is a 

brainstorming session where experts within the built environment are asked what they think influences 

loneliness. By doing so, variables that might be forgotten are included in the study. This is important 

because the prior knowledge gained from the previous chapter offers a different perspective on potential 

variables. After doing this, variables are selected to be included in the analyses. With the dataset, several 

analyses should be conducted in order to answer all sub-questions. The specific analysis per question is 

determined after the variables are selected. After conducting all analyses, another small-scale 

quantitative study will be conducted. The reason for this is that interventions and measures within the 

management of the built environment are unknown. Another brainstorming session can provide a clear 

understanding of these measures. By applying these research types, complete answers to the sub-

questions are formed.  

Target group 

The target population of this study are neighborhoods within the municipality of Rotterdam. This 

includes all residents of these neighborhoods and all types of loneliness. It is worth noting that previous 

research has predominantly focused on the elderly population, while recent years have revealed that 

loneliness is not exclusive to this age group. That is the reason to include all age groups above 18 years 

in this study. Furthermore, this study chooses to examine both social and emotional loneliness, which 

are reflected in the overall loneliness score. 
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4.3  Datasets Rotterdam 
The municipality of Rotterdam collects several types of data that are useful for answering the research 

questions of this study. For this research, data from the Neighborhood Profile (Wijkprofiel), the Health 

Monitor (Gezondheidsmonitor), Research010 (Onderzoek010) and the Basic Information Department 

(Basisinformatie) are used. By using data from multiple departments, an integral approach is taken. By 

doing so, information is brought together that has not been brought together before. This allows as many 

factors as possible to be tested for their relationship with loneliness while highlighting different angles. 

This ultimately ensures that a complete picture arises to explain loneliness at a neighborhood level. The 

different data sets are discussed below.  

4.3.1 Health monitor 

A major data platform of the municipality of Rotterdam is the health monitor. This is a database covering 

many different topics. To ensure the accuracy and relevance of this database, a survey is conducted once 

every four years among the residents of Rotterdam. The survey that was used is shown in Appendix I in 

English. The data used for this survey was collected from September 2020 to October 2020, and as with 

the Neighborhood Profile survey, people were selected by random sampling to participate in the study. 

Everyone selected was contacted by letter to participate. People can participate in this survey either 

online or in writing. Additionally, the online survey is available in Dutch and English. To generate as 

much response as possible, an approach method was developed depending on the age group and the 

neighborhood where a person lives. The main difference is that people over 65 received the 

questionnaire earlier on paper and that elderly people of Turkish, Moroccan, Surinamese, Antillean or 

Aruban origin received an optional door-to-door motivation and could be questioned on the spot. Also, 

people aged above 65 received a slightly different survey than the younger age groups. Most people 

were approached 3 times to participate in the survey but in some cases were contacted 4 times. This was 

done when the response in a neighborhood was too low. However, in some neighborhoods still not 

enough response was received, for this reason some neighborhoods were combined so that collectively 

the neighborhoods could still get a score (Schouten & Koene-Smit, 2023).  

As indicated earlier, the health monitor contains many different data on a variety of topics. Because 

some neighborhoods were merged, a combination grade was used here. The combination figure is 

determined by calculating the average of the merged neighborhoods. This is the case for subjective 

variables within the health monitor but not for the objective variables. Those variables can be seen per 

neighborhood. Nevertheless, this is a point of attention for the study.  

4.3.2 Neighborhood profile 

The Mayor of Rotterdam Ahmed Aboutaleb says: “The Neighborhood Profile connects the hard figures 

with the perception of the inhabitants of Rotterdam)” (OBI, 2022). The Neighborhood Profile is a 

dashboard that shows how neighborhoods score on certain indicators. These indicators are divided into 

three indexes, namely the safety index, the social index and the physical index, which are all relevant in 

this study. For this study, it is important to know how the data was collected. The municipality of 

Rotterdam conducted two large-scale surveys. To do so, the basic registration of persons (BRP) was 

used to draw two random samples. Two samples were selected because half of the inhabitants of 

Rotterdam had to answer questions on social and physical topics while the other half was faced with a 

questionnaire on safety. The survey was available in Dutch and English. The neighborhood survey is 

shown in Appendix II and the safety survey is shown in Appendix III. People could fill out the survey 

digitally but could also send in a written questionnaire or choose a telephone interview. The survey was 

spread over a long period, from March to the end of October 2019 to reduce the sensitivity to incidents. 

30,000 residents of Rotterdam participated in the survey over the course of 2019 (OBI, 2020).  

4.3.3 Basic Registration department 

The basic registration of the Municipality of Rotterdam is also used as a source of data. This department 

keeps track of almost everything regarding the demographic data and the building aspects of the city of 



Combating loneliness through the built environment | 54 

 

Rotterdam. Different teams within the Basic Registration department were approached to provide 

potentially interesting variables based on the previous literature research and the brainstorm session. 

This department provided the following variables: the number of trees, benches, greenery, dog areas, 

and public toilets per neighborhood. This resulted in the presence of various objective variables that are 

not present in the neighborhood profile and health monitor datasets, making the total dataset more 

complete with this addition.  

4.3.4 Research010 

A final source of data was retrieved from Research010. This is a research department within the 

municipality of Rotterdam. They collect socio-demographic data of Rotterdam. Hence, the socio-

demographic variables from 2020 that need to be included in this study are collected from Research010.  

4.3.5 Differences in neighborhoods 

Unfortunately, a thorough comparison revealed that the health monitor and the neighborhood profile use 

different neighborhoods. While many neighborhoods were measured consistently across both datasets, 

some neighborhoods were treated as a whole in one dataset, whereas the same neighborhood was divided 

into, for example, north and south in the other dataset. Several approaches were considered to address 

this discrepancy. 

First, an attempt was made to merge neighborhoods by calculating their average scores. However, this 

method proved to be insufficient due to significant differences in area and characteristics for certain 

neighborhoods that were split into multiple parts. As a result, wrong outcomes would arise from such 

an approach. Consequently, the decision was made to remove the neighborhoods that did not align 

between the datasets from the analysis. As a result of this action, 53 neighborhoods remain in the dataset, 

which still provides a sufficient basis for the data analysis. However, it should be noted that this limits 

the number of possible outcomes for the regression analysis. Although the number of neighborhoods is 

smaller than initially anticipated, it is still possible to derive valuable insights from the available data.  

4.4  Variables  
In this section, the brainstorm session will be discussed from which selection criteria are determined. 

After that, the variables that are selected will be discussed. 

4.4.1 Selection criteria 

The datasets consist of a large number of variables, and not all variables are relevant for this study. 

Therefore, criteria have been established for selecting variables. Five criteria have been developed for 

this purpose. If a variable has a proven relationship with loneliness, it must be included in the study as 

it can be an explanatory variable. Additionally, variables with inconsistent results in the systematic 

literature review are included as much as possible because it is important to draw definitive conclusions 

for these variables. Within the theme of general quality, objective variables are missing, and within the 

theme of greenery, subjective variables are missing. Therefore, variables within these groups are 

included in the study. Variables should be relevant on the neighborhood level, for example, the 

availability of a swimming pool is less relevant at the neighborhood level as it is never present in all 

neighborhoods and people are willing to travel further for such facilities. Lastly, an inclusion criterion 

is to include variables that were identified during the brainstorming session with the experts from 

PLANTERRA, which will be explained in the following section. By applying these criteria, a 

comprehensive dataset is created, ensuring that potentially interesting variables are not accidentally 

overlooked. However, it should be noted that not all variables will be available. Therefore, these criteria 

apply only to the selection of variables, and beyond the four datasets, no further search will be conducted 

if variables are found to be missing. 

4.4.2 Brainstorming session I 

A brainstorming session is conducted in order to find variables that have not been examined yet. Hence, 

the aim is to identify potentially interesting variables in addition to the ones already known. This is 
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important because the prior knowledge gained from the previous chapter offers a different perspective 

on potential variables while others might identify other variables. The session was conducted with 

experts from the company PLANTERRA. This is an advisory firm specializing in innovative advice for 

managing public spaces and they are actively involved in integrating health aspects into neighborhoods 

to improve livability. Because of the background of the firm, experts from this firm are perfect for this 

brainstorming session because of their expertise.  

The approached experts did not receive any information beforehand as this might influence their 

thoughts on possible variables. During the brainstorming session, a brief presentation was given about 

the research objectives and all the topics identified in part I. Following this, the experts were asked to 

write down on post-it notes what they thought influenced loneliness. They were then asked to place the 

post-it note under one of the identified topics.  

The session generated a lot of variables that could have a relationship with loneliness according to the 

experts. Some of these variables are already examined, such as residential density, income and crime 

rates. However, there were also unexpected outcomes such as the maintenance of roads. According to 

the experts, good maintenance of roads encourages people to go out while unmaintained roads may 

cause people to feel unsafe and therefore stay in. The experts had the same reasoning for a clean 

neighborhood. All variables written down by the experts of PLANTERRA are shown in Appendix IV. 

These results are useful in the selection of variables as management variables are recognized. However, 

it should be noted that not all variables will be available within the datasets of the municipality of 

Rotterdam. Therefore, only variables that are available are used for this study.  

4.4.3 Dependent variable 

As the purpose of this study is to determine the relationship between built environment factors and 

loneliness, the dependent variable in this research is loneliness. Therefore, it is essential to understand 

how loneliness is measured and which type of loneliness is used. 

The health monitor of the municipality of Rotterdam included loneliness in their dataset, using the De 

Jong-Gierveld scale as a measurement tool (de Jong Gierveld & van Tilburg, 2010; De Jong-Gierveld 

Scale, n.d.; de Jong-Gierveld & Kamphuls, 1985). This scale consists of 11 statements that assess both 

emotional and social loneliness using three response options: Yes, More or Less, and No. The resulting 

total score reflects the level of perceived loneliness, where higher scores indicate higher levels of 

loneliness. The eleven statements used to measure perceived loneliness in the De Jong-Gierveld scale 

can be seen in Table 4.1.  

Tabel 4.1  - Questions of the De Jong-Gierveld loneliness scale (De Jong-Gierveld scale, n.d.) 

Nr. Statement Subscale Formulation 

1 There is always someone that I can talk to about my day to day 

problems.  

Social + 

2 I miss having a really close friend. Emotional - 

3 I experience a general sense of emptiness. Emotional - 

4 There are plenty of people that I can lean on in case of trouble.  Social + 

5 I miss the pleasure of the company of others.  Emotional - 

6 I feel my circle of friends and acquaintances is too limited.  Emotional - 

7 There are many people that I can count on completely.  Social + 

8 There are enough people that I feel close to.  Social + 

9 I miss having people around.  Emotional - 

10 Often, I feel rejected.  Emotional - 

11 I can call on my friends whenever I need them. Social + 
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In this regard, questions 1, 4, 7, 8 and 11 can be used to determine social loneliness and questions 2, 3, 

5, 6, 9 and 10 are used to measure emotional loneliness (De Jongh & Erdem, 2017). It is important to 

note that the phrasing of each question, whether positively or negatively worded, can impact the scoring. 

In cases where a question is positively worded, a negative answer suggests loneliness, while in 

negatively worded questions, a negative answer indicates the absence of loneliness. That is why the last 

column in Table 4.2 shows whether the statement is formulated positively or negatively. To calculate 

social loneliness, all neutral and negative answers (no and more or less) to questions 1, 4, 7, 8, and 11 

should be added up.  The opposite applies to emotional loneliness, which is calculated by summing up 

all the neutral and positive answers (yes and more or less) to questions 2, 3, 5, 6, 9 and 10. By adding 

both scores together, the level of overall loneliness is measured (De Jong-Gierveld Scale, n.d.; De Jongh 

& Erdem, 2017). The loneliness score per neighborhood is determined by the number of respondents 

that score 3 points or more at the loneliness scale compared to the number of respondents in the 

neighborhood.  

 

Some preliminary research has already been done to check the correlations between the loneliness 

variables. This indicated a strong correlation between social and emotional loneliness. Therefore, 

comparing these two types of loneliness would show almost identical results, so it makes little sense to 

compare both types. In addition to social and emotional loneliness, moderate to severe loneliness and 

severe loneliness are variables included in the dataset of the health monitor. The variable ‘moderate to 

severe loneliness’ includes all individuals experiencing feelings of loneliness, whereas the variable 

‘severe loneliness’ focuses exclusively on individuals with severe feelings of loneliness. That is why the 

variable ‘moderate to severe loneliness’ was chosen for this study. The choice of using the "moderate 

to severe loneliness" variable is due to the study not being specific to only severely lonely individuals, 

as it aims to encompass all target groups. This is also the reason why the age range of 18 years and older 

is considered instead of a specific age group.  

4.4.4 Independent variables 

The majority of variables that are used in this study are measured at ratio level as they represent 

percentages of neighborhoods. All variables obtained from the four datasets are presented in Table 4.2. 

In Appendix V, an extended version with explanations of the variables and their sources is shown.  

Table 4.2 - Variables in dataset 

  Objective Subjective 

Loneliness 
 

Moderately to severely lonely 

Dwelling % homes with over-occupancy, average 

property value per square meter of living space 

% satisfaction with housing size, % satisfaction with 

housing type, % satisfaction with insulation from neighbors, 

% satisfaction with outside noise insulation, % satisfaction 

with size of outdoor space, % satisfied with maintenance of 

own home 

General 

quality 

Cleanliness, Intactness % a lot of odor pollution from sewage systems outside, % 

often bothered by garbage next to the container, % often 

bothered by litter, % satisfied with maintenance of buildings 

in the neighborhood, A satisfactory rating (8 or higher) for 

the living environment, appreciation of neighborhood 

buildings, % (very) satisfied with the neighborhood 

Amenities   % of residents who say that there are enough elderly 

facilities in the neighborhood, % satisfied with overall 

amenities, % sufficient presence of primary healthcare 

providers, % sufficient presence of public transportation, % 

sufficient presence of shops for daily groceries, % sufficient 

presence of sports fields, % sufficient presence of indoor 

sports facilities, % of residents who say that there are 

enough leisure facilities for young people in the 

neighborhood 
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Density Residential density (inhabitants per km2), 

Urban density 

  

Mobility % of homes within norm distance of bus stops, 

% of homes within norm distance of metro 

stations, % of homes within norm distance of 

tram stops 

% satisfaction with bike path safety, % satisfaction with 

maintenance of bike paths, % satisfaction with maintenance 

of sidewalks, % satisfaction with sidewalk safety 

Green Benches per km2, Green per km2, Trees per 

km2, quality of greenary (average) 

% satisfaction with attractiveness of canals, ditches, and 

ponds, % sufficient presence of green areas (lawns, trees), % 

sufficient presence of recreational green areas (picnics, 

sports, games), A satisfactory rating (8 or higher) for green 

spaces 

Neighborhood 

composition 

% 0 to 15 years, % 15 to 25 years, % 25 to 45 

years, % 45 to 65 years, % 65 years or older, % 

divorced, % Households with children, % 

Households without children, % married, % 

men, % Residents with non-Western migration 

background, % Residents with Western 

migration background, % Single-parent 

families, % Single-person households, % 

unmarried, % widowed, % women 

 

SES % Completed higher education (HBO or WO), 

Disposable household income 

  

Social safety 
 

% often bothered by: crime types and nuisance (multiple 

variables)  

Social 

environment 

% likelihood of moving away from the 

neighborhood, % of residents who provide 

neighborly help, % of residents who have lived 

in the neighborhood for a long time, % 

residents who have been involved in making 

plans for the neighborhood or city.  

% of residents who say that neighbors help each other, % of 

residents who say that neighbors know each other, % of 

residents who say that neighbors share opinions, % of 

residents who say that there are enough places in the 

neighborhood for joint resident activities, % of residents 

who say that young and old get along well in the 

neighborhood, % of residents who say they feel at home 

with neighbors, % of residents who say that neighbors 

interact frequently, % of residents who feel connected to the 

neighborhood, % of residents who feel responsible for the 

neighborhood 

Social 

network 

 
% of residents who report knowing enough people to talk to, 

% of residents who report having enough interest from close 

family members, % of residents who report having enough 

interest from others, % of residents who say they know 

enough people for help and advice 

Life events % residents (18 years and older) who have only 

recently moved to the Netherlands 

  

Activities % that engages in volunteer work, 18 years and 

older, % of residents who visit a hobby club or 

association monthly, % of residents who 

participate in sports weekly 

 

Health At least 1 mental health condition, Drugs (soft 

drugs/hard drugs), has overweight (moderate 

and severe), Mobility limitation, % that meets 

the physical activity guideline 

Limited by one or more chronic conditions 

 

4.5  Data analysis methods 
The specific methods for analyzing the data have to be chosen. Now that all variables are known, this is 

possible. The first couple of steps are taken in order to prepare the data for the upcoming analyses. 

Firstly, descriptive statistics are examined to verify the data’s characteristics. After that, correlation 

analysis is performed using the Pearson correlation. This is done as preparation for the next step. The 

following analysis is a factor analysis. This helps to reduce the number of variables by creating one 
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variable for all variables included in the analysis, but it also helps to reduce correlations between 

independent variables. By using a factor analysis, variables that are strongly correlated are grouped 

together, while variables that are not correlated are separated. The variables that do not have a 

relationship with loneliness are excluded from this analysis since otherwise it can look like they do have 

a relationship with loneliness. After doing this, descriptive statistics can be examined again to see the 

characteristics of the created factors. When this is examined, analyses to answer the sub-questions can 

be conducted. 

A different analysis is needed for each sub-question. For sub-question 1, a correlational analysis is 

suitable. This analysis is conducted in order to examine whether variables have a relationship with 

loneliness or not and how strong this relationship is. This is conducted in SPSS using the Pearson’s 

correlation. This test is applied when both the independent and dependent variables are measured on an 

interval or ratio scale, and it is suitable for more than two variables. Since all variables are represented 

at the neighborhood level, this test is suitable for this research. By doing this analysis, an answer to sub-

question 1 can be provided.  

Sub-question 2 is about measures that are most effective on reducing loneliness. In this context, a 

regression analysis will be performed. This can be used to predict how much influence variables have 

on loneliness, and it filters out underlying correlations from the result. Since multiple variables are used 

and the dependent variable is on interval level, the simple linear regression and logistic regression 

analyses are not suitable. Instead, this research uses multiple linear regression analysis. However, a 

multilinear regression analysis has specific requirements that the dataset must meet. These requirements 

are: Linear relationship between dependent and independent variables; Normally distributed error 

component; No multicollinearity or no instability of the regression coefficients; No heteroskedasticity, 

the variance of the residuals must be constant across the predicted values. Points 1, 2, and 4 are verified 

in the descriptive statistics, and a factor analysis is performed to prevent point 3 from occurring. 

However, one of the above points can occur and, in that case, a new analysis that matches the data best 

needs to be made.  

The last question that needs to be answered through data analysis is sub-question 3. To find indirect and 

direct relationships, the results of the correlation analysis can be used. However, by doing so, the 

structure of the relationships is not clear. Therefore, a Bayesian belief network will be constructed. This 

is a data mining approach, and it estimates indirect but also direct relationships. It creates a model from 

which direct and indirect relationships can easily be seen and strengths of relationships are also included. 

Within the context of this sub-question, this is highly suitable.   

4.6  Conclusion 
In this chapter, an introduction is given and the research design for part II has been determined. By using 

the data that the municipality of Rotterdam already has collected, a robust analysis can be conducted as 

the data is considered reliable and valid. The variables have been explained and a detailed plan for the 

data analysis has been determined. This lays the foundation for a comprehensive data analysis in the 

next phase of this study. Furthermore, two small-scale quantitative studies can improve the results of 

this study. One brainstorming session is held as preparation of the quantitative study while another 

brainstorming session is conducted after the analyses in order to create interventions that are realistic. 

An overview of the steps that will be taken to answer the sub-questions is given in Figure 4.2. In this 

figure, the sub-question is shown and the analysis for each sub-question can be seen. Additionally, the 

objective of each analysis can be seen, making it clear why each analysis is chosen. Moreover, the 

brainstorming session is represented to indicate their objective. Overall, this figure gives a clear 

overview of the steps undertaken in this study. 
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Figure 4.2 - Visual presentation of steps taken in part II 
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Chapter 5 

Data preparation and descriptive 

statistics 
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5. Data preparation and descriptive statistics 

In this chapter the data from the municipality of Rotterdam are prepared in order to be able to conduct 

proper analysis. A factor analysis is conducted in order to reduce the number of variables and descriptive 

statistics are shown for every topic.  

5.1  Introduction 
To initiate the data analysis, the data should be examined, and it should be ready for all analyses. 

Therefore, descriptive statistics are examined for all variables. This step is important as it helps to 

understand the nature of the data. The descriptive statistics of all variables used in this study can be seen 

in Appendix VII while in this section the descriptive statistics are performed for the factor analysis and 

all remaining variables. A factor analysis is conducted to reduce the number of variables and to avoid 

multicollinearity. Only the variables that have a significant relationship with loneliness need to be in a 

factor. Otherwise, variables that do not have a relationship with loneliness seem to have a relationship 

with loneliness because the factor has a relationship with loneliness. Therefore, bivariate analyses are 

conducted first, which is shown in Appendix VIII. These analyses revealed significant correlations 

between the independent variables. Since regression analysis is not possible with high correlations 

between the independent variables, the results indicate that a factor analysis is necessary. Additionally, 

as the number of variables is considerably high, factor analysis contributes to reducing the number of 

variables. The objective of the factor analysis is to reduce the number of variables and to decrease 

correlations between the independent variables.  

In a factor analysis, variables that have the highest correlations are grouped together. This means that 

within factors, variables correlate as much as possible, while factors themselves correlate as little as 

possible. In this case, factors can be seen as hidden variables that explain multiple observed variables 

variable (Ellis, 2013; Hair et al., 2010). For example, satisfaction with housing type, maintenance and 

housing dimensions are observed variables and this can be explained by satisfaction with the dwelling, 

the hidden. A schematic representation of a factor analysis is shown in Figure 5.1. There are various 

approaches for conducting a factor analysis. The specific method used in this study will be discussed 

below, followed by the actual execution of the factor analyses together with the descriptive statistics of 

the remaining variables.  

5.2 Determination of execution of factor analyses 
There are various objectives and methods for conducting a factor analysis. The objective is to reduce 

the number of variables and to avoid multicollinearity. Including all variables in one factor analysis 

ensures low correlations between the factors but it can also create illogical factors. By doing separate 

factor analyses for each topic, multicollinearity can occur, but the factors would be logical. In this study, 

separate factor analyses for each topic have been chosen. The outcome of logical factors is considered 

more important than completely avoiding multicollinearity. This method ensures that variables are 

reduced, which is part of the objective. However, it does raise the question if correlations among 

variables decrease. To test multicollinearity, it is important to conduct bivariate analyses after the factor 

Figure 5.1 - Schematical representation of factor analysis 



Combating loneliness through the built environment | 62 

 

analyses. By performing the factor analyses per topic, the results can be compared with the results from 

the systematic literature review. This is important as research often finds different results, which was 

shown in chapter 3.  

Within each topic, a factor analysis will be conducted with all variables that have a relationship with 

loneliness, that have the same measurement level and that fit well together. Different measurement 

levels, such as euros and percentages, cannot be used together in a factor analysis. However, this does 

mean that some variables are not included in a factor. Additionally, there should be three variables 

within a factor analysis, meaning that in some topics, a factor analysis will not be possible (Hair et al., 

2010). The factor analyses will be conducted using in SPSS using the principal components extraction, 

with varimax rotation and it will be based on an eigenvalue of 1. If one factor represents the hidden 

variable, the factor analysis is repeated with a fixed number of factors, namely one. In that case, rotation 

is not used. The factors are saved for further analyses in SPSS.  

5.3  Key characteristics and descriptive statistics of loneliness 
The first variable discussed is the dependent variable loneliness. First of all, it is important to examine 

if the results from the survey are the same as the loneliness numbers in the Netherlands. The loneliness 

data from the Rijksinstituut voor Volksgezondheid en Milieu (RIVM) (2020) is compared with the 

loneliness data from the Health Monitor (2020). From this comparison it is evident that the data aligns 

sufficiently, as shown in Figure 5.2. In Appendix VI, a figure is presented illustrating the distribution 

per neighborhood which is more detailed. The loneliness data from the Health Monitor is considered 

reliable because it aligns sufficiently.  

Figure 5.2 - Loneliness from RIVM and Health monitor (Gezondheidsmonitor Volwassenen en Ouderen, 2020; Rijksinstituut 

voor Volksgezondheid en Milieu, 2020) 

The descriptive statistics of this variable can be seen in Table 5.1. The smallest value observed is 40%, 

while the largest value is 71%. This indicates that in at least one neighborhood, 71% of the inhabitants 

experience feelings of loneliness. This is noteworthy as it is considerably higher compared to the 

national average as well as the average of Rotterdam, which is 55.6%. The mean and the median are 

almost the same and there are not extremely high or low values, which is a positive indication. 

Additionally, the standard deviation is 7.49%, which shows the average deviation of each score from 
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the mean. This is a reasonable score. Lastly, the Shapiro-Wilk test was conducted to assess whether the 

variable has a normal distribution. The null hypothesis assumes normal distribution, meaning that if the 

significance value is above .05, the variable is normally distributed. In this case, the variable's 

significance value is well above .05, confirming that it has a normal distribution. Furthermore, the 

histogram in Figure 5.3 displays the distribution and demonstrates a clear normal distribution. 

Table 5.1 - Descriptive statistics Loneliness 

Moderately to severely lonely 

Mean 55.60% 

Median 56.00% 

Std. Deviation 7.49% 

Minimum 40.00% 

Maximum 71.00% 

Shapiro-

Wilk 

Statistic 0.984 

df 53 

Sig. 0.709 

 

5.4  Descriptive statistics and factor analyses of built environment variables 
In this section, the factor analysis for each topic where this analysis is needed and possible is conducted. 

Additionally, the descriptive statistics of every topic are discussed.  

5.4.1 Dwelling 

Within the topic Dwelling, there are eight variables. Of those variables, only one variable does not have 

a relationship with loneliness and is therefore not included in the factor analysis. The variable "average 

property value" is measured in euros, while all other variables are expressed in percentages. 

Consequently, this variable is not included in the factor analysis. Lastly, there is one variable that does 

not fit well with the other variables, which is ‘homes with over-occupancy’. This variable is not related 

to satisfaction while all other variables are. As a result, this variable is not included in the factor analysis. 

The other variables are all included in the factor analysis.  

The results of the analysis can be seen in Figure 5.4. The factor loading can be seen in the circle in the 

middle of the figure. This value ranges from -1 to 1. In this case, values closer to -1 or 1 indicate a better 

fit. In this study, values below 0.400 are excluded from the factor because they do not fit with the factor. 

Within this factor analysis, the factor loadings are all very high, which indicates that there is a good fit 

between the variables and the factor. The eigenvalue and the percentage of variance are shown under 

the factor. The eigenvalue represents the amount of variance explained by the factor. The eigenvalue 

should be higher than one since this means that the factor is explaining more than the individual 

variables. In this factor analysis, the eigenvalue is bigger than one, so it meets the criterion. Furthermore, 

the percentage of variance should be as close to 100% as possible. The threshold for the percentage of 

variance is 60% or higher as the factor would otherwise not summarize the variables well enough 

according to Hair et al. (2010). This threshold will also be used in this study. However, the percentage 

of variance for this factor is well above 60%, namely 82.52%. This factor is therefore suitable for the 

following steps of the data analysis. The factor will be called dwelling satisfaction as all observed 

variables are related to this variable.  

In Table 5.2, the descriptive statistics of the variables within the topic dwelling can be seen. The factor 

created from the factor analysis is presented in bolt together with the variables that are were not included 

in the factor analysis. It can be observed that the mean and median values are close to each other for all 

variables, which is a positive sign. There are some high standard deviations, but this should not be a 

Figure 5.3 – Histogram feelings of loneliness per neighborhood 
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problem because the variables are normally distributed. Therefore, the variables within this topic are 

suitable for further analysis.  

Table 5.2 - Descriptive statistics dwelling 

Dwelling  

  Mean Median Std. Deviation Minimum Maximum 
 

% satisfaction with size of outdoor space 69.5% 69.5% 8.2% 53.3% 85.9%  

average property value 2042.7 1935 455.45 1362.83 3253.41  

% homes with over-occupancy 9.4% 8.5% 4.1% 3.2% 18.8%  

Dwelling satisfaction 0.00 -0.10 1.00 -2.30 2.48  

 

5.4.2 General quality 

The factor analysis of the topic general quality can be seen in Figure 5.5. Not all variables were included 

in this factor analysis because they were not measured at the same level. The score for clean and intact 

is a scale between 0 to 5 while the other variables are percentages. It is noteworthy that there are positive 

and negative factor loadings within this analysis. This makes sense since some variables are positively 

formulated (e.g., satisfaction) while others are negatively formulated (e.g., nuisance). Moreover, the 

factor loadings are all high, indicating a good fit with the factor. The eigenvalue is 4.902, which is higher 

than the threshold of one. The percentage of variance is 61.27%, which is just above the threshold of 

60%. All variables within this analysis are related to the satisfaction or dissatisfaction with the 

neighborhood and therefore this factor is called neighborhood satisfaction.  

The descriptive statistics for the topic general quality are displayed in Table 5.3. The factor created in 

the factor analysis is shown in bolt letters. The mean and the median are all close to each other which is 

a positive indication. There are no high standard deviations and the minimum and maximums are an 

equal distance from the mean and median. Considerably, the variables are very suitable for further 

analysis.  

Table 5.3 - Descriptive statistics general quality 

General quality 

  
Mean Median 

Std. 

Deviation 
Minimum Maximum 

 
Score clean 

(average) 
3.66 3.66 0.13 3.44 3.95  

Score intact 

(average) 
3.83 3.83 0.08 3.59 3.98  

Neighborhood 

satisfaction 
0.00 0.11 1.00 -2.01 1.83  

Figure 5.4 - Factor analysis dwelling satisfaction 
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5.4.3 Amenities 

The earlier conducted bivariate analysis for the topic amenities showed that many variables do not have 

a relationship with loneliness and are therefore excluded from the factor analysis. As a result, only one 

variable remained, namely the satisfaction with amenities. Consequently, a factor analysis is not needed 

for this topic. The descriptive statistics of the topic are shown in Table 5.4. The variables that do and do 

not have a relationship with loneliness are included in this table because the relationships will be 

discussed in the following stage of this study. From Table 5.4 it is immediately noticeable that the 

variable sufficient presence of shops for daily groceries has some remarkable values. The minimum and 

maximum value are very far from each other, which is almost a 100% difference. The minimum value 

differs more than 80% from the mean. The same observations can be seen for the variable sufficient 

presence of primary healthcare providers. Nonetheless, these variables will be included in the analysis, 

but this information should be kept in mind.  

Table 5.4 - Descriptive statistics amenities 

Amenities 

 
Mean Median Std. Deviation Minimum Maximum 

% satisfied with overall amenities 50.4% 50.3% 11.1% 22.1% 75.4% 

% sufficient presence of shops for daily 

groceries 
82.3% 89.3% 19.0% 0.5% 98.9% 

% sufficient presence of primary 

healthcare providers 
85.8% 90.2% 14.6% 10.1% 97.7% 

% sufficient presence of sports facilities 52.4% 52.9% 14.4% 24.6% 87.8% 

% of residents who say that there are 

enough places in the neighborhood for 

joint resident activities 

50.3% 49.3% 9.1% 24.6% 84.3% 

% of residents who say that there are 

enough elderly facilities in the 

neighborhood 

34.7% 34.1% 12.3% 13.8% 62.5% 

% of residents who say that there are 

enough leisure facilities for young people 

in the neighborhood 

37.5% 39.1% 11.6% 16.5% 74.4% 

Figure 5.5 - Factor analysis neighborhood satisfaction 
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5.4.4  Density 

Within the topic density, the two variables that are included are measured in a different way. The urban 

density is a score between 0 and 5 while the residential density is presented in inhabitants per square 

kilometer. Therefore, a factor analysis within this topic is not possible.  

In Table 5.5, the descriptive statistics of the topic density are shown. It is notable that the mean and 

median are widely separated for the residential density. This can be caused by the inclusion of various 

types of areas. Specifically, a large area with a low population is included while other areas have a high 

residential density, such as the city center of Rotterdam. However, the variables will be included in 

further analysis. 

Table 5.5 - Descriptive statistics density 

Density 

  
Mean Median 

Std. 

Deviation 
Minimum Maximum 

Residential density 

(inhabitants per km2) 
8403 6452.6 5888.93 35.23 20210.19 

Urban density 1.38 1 0.882 1 5 

 

5.4.5  Mobility 

Within the topic mobility, three variables have a relationship with loneliness and are therefore included 

in a factor analysis. The results of the factor analysis are schematically represented in Figure 5.6. All 

factor loadings are remarkably high. Moreover, the eigenvalue is bigger than one and the percentage of 

variance is well above 60%, namely 74.69%. For this reason, it can be concluded that the factor explains 

the variables well and it is suitable for further analysis. The name for this factor is satisfaction with 

maintenance infrastructure.  

In Table 5.6, the descriptive statistics of the topic Mobility are presented. The factor satisfaction with 

infrastructure is shown in bolt. It is noteworthy that some of the variables have a minimum value of 

0% and a maximum value of 100%. In all those cases, the minimum value is far from the mean and 

medium. However, this is logical since many neighborhoods have public transport within acceptable 

distance, but a few neighborhoods do not meet this requirement, resulting in a 0% score. 

Neighborhoods in and around the city center score very high on these matters while remote areas have 

lower scores. Nevertheless, these variables will be used for the following stages of this data analysis.  
Table 5.6 - Descriptive statistics mobility 

Mobility 

  Mean Median Std. Deviation Minimum Maximum 

Satisfaction with infrastructure 0.00 -0.09 1.00 -2.42 3.34 

% of homes within norm distance of bus stops 67.9% 76.0% 24.0% 0.3% 100.0% 
% of homes within norm distance of metro 

stations 
70.4% 96.6% 39.6% 0.0% 100.0% 

% of homes within norm distance of tram 

stops 
77.4% 100.0% 41.3% 0.0% 100.0% 

% satisfaction with bike path safety 50.9% 51.5% 11.5% 29.3% 81.0% 
% often parked on the sidewalk 35.8% 34.7% 10.8% 17.1% 61.1% 

% sufficient presence of public transportation 89.2% 92.8% 10.5% 52.5% 99.7% 

Figure 5.6 – Factor analysis satisfaction with maintenance intrastructure 
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5.4.6 Green 

Eight variables were included within the topic green, but only three remained after the first bivariate 

analysis because the other five did not have a relationship with loneliness. On the remaining three 

variables, a factor analysis is performed from which the results can be seen in Figure 5.7. The factor 

loadings are very high, indicating a good fit between the variables and the factor. The eigenvalue is 

bigger than one, meaning that the factor explains more variance than the individual variables alone. 

Besides that, the percentage of variance is above the threshold, namely 75.53%, meaning that the factor 

effectively summarizes the variables. All variables within the factor are subjective and related to natural 

elements. Hence, the factor is named satisfaction with natural elements.  

Figure 5.7 - Factor analysis satisfaction with natural elements 

In Table 5.7, the descriptive statistics of the topic Green are shown. The factor, satisfaction with natural 

elements, is shown in bolt. There are some noteworthy differences among the variables that are measures 

per square kilometer. For instance, the neighborhood with the fewest trees per km2 only has 15.37 trees, 

while the neighborhood with the most trees has 2413.35. Due to this, there is a large standard deviation 

associated with these variables. The factor does not have extremely high or low values, indicating a 

better distribution. The variables will be used in this study, but the high standard deviation should be 

kept in mind.  

Table 5.7 - Descriptive statistics green 

Green 

  
Mean Median 

Std. 

Deviation 
Minimum Maximum 

Trees per km2 1436 1515 630.68 15.37 2413.35 

Green per km2 17752 15080 10914.76 362.4 48741.39 

Benches per km2 110.49 73.66 83.99 1,07 349.47 

% sufficient presence of green 

areas (lawns, trees) 
78.6% 81.9% 13.4% 50.2% 98.1% 

CROW score green (average) 3.81 3.8 0.1 3.64 4,08 

Satisfaction with natural 

elements 
0,00 0,06 1,00 -1.73 2,09 

 

5.4.7  Neighborhood composition 

The next topic is neighborhood composition, from which the factor analysis can be seen in Figure 5.8. 

Among the factor loadings, there is one negative factor loadings. This is logical as the household with 

children has a negative effect on loneliness while the other variables have a positive effect, as could be 

seen in the bivariate analysis before. All factor loadings are high values, indicating a good fit between 

the factor and the variables. Additionally, the eigenvalue is bigger than 1 and the percentage of variance 

is high, namely 75.48%. Therefore, it can be concluded that this factor is suitable for further analysis. 

This factor will be named percentage of singles and migrants.  
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 Figure 5.8 - Factor analysis singles and migrants 

The descriptive statistics of this topic are shown in Table 5.8. The variables that are included in the 

factor are only shown as the factor, which is represented in bolt. For all variables, the mean and the 

median are close to each other, indicating a desirable distribution. Furthermore, most variables have a 

small standard deviation. These variables are thus appropriate for further analysis.  

Table 5.8 - Descriptive statistics neighborhood composition 

Neighborhood composition 

  
Mean Median 

Std. 

Deviation 
Minimum Maximum 

% Residents with Western 

migration background 
13.6% 13.0% 4.7% 7.5% 32.0% 

% Single-person households 49.4% 49.0% 9.2% 22.0% 75.0% 

% Households with children 18.2% 18.0% 6.4% 4.0% 46.0% 

% men 49.6% 49.7% 1.7% 46.4% 54.0% 

% women 50.4% 50.3% 1.7% 46.0% 53.7% 

% 0 to 15 years 15.7% 15.7% 4.0% 4.1% 26.0% 

% 15 to 25 years 13.3% 12.7% 4.2% 7.7% 36.2% 

% 25 to 45 years 31.9% 30.8% 7.1% 19.3% 54.6% 

% 45 to 65 years 24.4% 24.1% 3.6% 13.8% 32.4% 

% 65 years or older 14.8% 13.3% 5.8% 6.7% 30.8% 

% unmarried 58.4% 59.0% 8.5% 42.9% 78.2% 

% married 28.0% 27.7% 6.9% 13.6% 42.4% 

% divorced 9.7% 9.9% 1.8% 5.6% 13.6% 

% widowed 3.9% 3.1% 2.1% 1.6% 12.4% 

Migration and household 

composition 
0.00 0.10 1.00 -1.88 2.18 

 

5.4.8  SES 

Within the topic SES, two variables have been included in this study. The two variables that are included 

are measured at a different level, making it unsuitable for factor analysis. Additionally, a factor analysis 

is not possible with only two variables. Therefore, no factor analysis has been conducted within this 

topic. The descriptive statistics of the topic SES are presented in Table 5.9. It is noticeable that the 

maximum values deviate further from the median and mean compared to the minimum values. However, 

these values will be used for the other analysis, but this should be taken into account.  

Table 5.9 - Descriptive statistics SES 

SES 

  Mean Median Std. Deviation Minimum Maximum 

Disposable household income 39.41 36.3 13.17 29.2 113 

% Completed higher education (HBO 

or WO) 
30.8% 28.0% 14.3% 13.0% 64.0% 
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5.4.9  Social safety 

Within the topic social safety, there are numerous variables. A factor analysis was performed on all the 

variables that have a relationship with loneliness. Two variables do not fit within the factor because they 

have a factor loading below the threshold of .400. These are the variables ‘Percentage of residents who 

have been victims of purse snatching with violence in the past year’ and ‘Vandalism of telephone booths, 

bus shelters, or tram shelters is often seen as a neighborhood problem’. Consequently, these variables 

are not included in the factor analysis and because there are enough variables within this topic, the 

variables will not be included in further analysis.  

Another notable observation for the factor analysis within this topic is that there are some high but also 

some low factor loadings. For example, the variable ‘home burglaries are often seen as a neighborhood 

problem’ has a factor loading of .409. The percentage of variance is below the threshold of 60%, namely 

59%. Therefore, the variable with the lowest factor loading, home burglaries are often seen as a 

neighborhood problem, is removed from the analysis. By doing so, the percentage of variance increases 

above the threshold. The final factor analysis for the topic social safety can be seen in Figure 5.9.  

In the analysis, it is noteworthy that objective variables have lower factor loadings compared to the 

subjective variables, suggesting that the factor is more related to subjective social safety. Furthermore, 

the eigenvalue is high, namely 12.412. This indicates that the factor explains more variance than the 

individual variables alone. The percentage of variance is 61.28%, which is just above the threshold of 

60%. The factor is not summarizing the variables perfectly, but it is sufficient enough to include the 

factor in the following steps of this research. Since all variables are negatively formulated but have a 

positive factor loading, the overarching name for this factor is neighborhood disorder. This is the only 

variable remaining within this topic.  

Within the topic social safety, there are numerous variables for which descriptive statistics are presented 

in Table 5.10. The factor, neighborhood disorder, is also presented while the variables within this factor 

are not shown. The mean and median scores for the variables are relatively close to each other. The 

created factor has a higher maximum score than the minimum score compared to the mean. This 

indicates that there is at least one neighborhood that deals with a lot of neighborhood disorder while 

there is no neighborhood that scores very low on this variable. Besides that, there are no notable 

observations within this topic.  

Table 5.10 - Descriptive statistics social safety 

Social safety 

  Mean Median 
Std. 

Deviation 
Minimum Maximum 

Bicycle theft in own neighborhood in the past 

year 
13.50% 15,0% 7.70% 0,0% 29.50% 

Bicycle theft is a common neighborhood 

problem 
18.70% 18.80% 8.20% 1,0% 31.40% 

Car theft in own neighborhood in the past year  1.50% 0.90% 1.40% 0,0% 5.60% 

Neighborhood disorder 0.000 -0.113 1.000 -1.396 2.235 

Percentage of residents who have been 

victims of assault in own neighborhood 
1.10% 0.80% 1.10% 0,0% 4.10% 

Percentage of residents who have been 

victims of other vandalism in own 

neighborhood 

7.90% 7.20% 3.80% 0.90% 16.20% 

Percentage of residents who have been 

victims of threats with violence in own 

neighborhood 

3.40% 3.30% 2,0% 0.60% 8.60% 

Theft from cars is a common neighborhood 

problem 
8.30% 7.60% 3.90% 0.40% 22.30% 
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Figure 5.9 - Factor analysis neighborhood disorder 
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5.4.10  Social environment 

A factor analysis was also conducted within the topic social environment, which is shown in Figure 

5.10. All factor loadings exceed the threshold of .400, indicating a good association between the 

variables and the factor. Additionally, most variables have a high factor loading, which is even better. 

One variable has a negative factor loading which makes sense as this variable is negatively related to 

the social environment while all other variables are positively related to the social environment. The 

eigenvalue, measuring the amount of variance explained by the factor, is 7.205, which is higher than the 

value of 1. Furthermore, the percentage of variance is 65.50%, indicating a satisfactory level of 

variability explained. Consequently, the factor is suitable for this study. This factor is called social 

cohesion and participation since all variables are related to this. However, it is crucial to recognize that 

neighborhood belonging, and attachment also contribute partially to this factor. This is making it 

possible to compare the final results with these variables as well. 

In Table 5.11, the descriptive statistics of the topic social environment are shown. The factor is shown 

in bolt letters and besides that, only one other variable is included. There are no striking results in the 

descriptive statistics. Consequently, these variables are suitable for further analysis.  

Table 5.11 - Descriptive statistics social environment 

Social environment 

  Mean Median Std. Deviation Minimum Maximum 

Social cohesion and participation 0.00 -0.26 1.00 -1.97 2.35 

% of residents who have lived in the 

neighborhood for a long time 
42.9% 42.3% 7.2% 18.7% 55.9% 

Figure 5.10 - Factor analysis social cohesion and participation 
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5.4.11  Social network 

A topic closely related to the social environment is the topic social network. This topic focuses on 

individual contacts instead of neighborhood interactions. This topic contains four variables, which are 

included in a factor analysis. The factor analysis is schematically represented in Figure 5.11. The factor 

loadings are all very high, indicating a strong alignment between the variables and the factor. The 

eigenvalue is 3.452, which is exceeding the threshold of one. This indicates that the factor explains more 

than an individual variable. Additionally, the percentage of variance is 86.30%, which is also remarkably 

high. The overarching name for this factor is social network.  

The descriptive statistics of the factor within the topic social network can be found in Table 5.12. In this 

table, no remarkable observations are seen. The mean and the median are close to each other, and the 

standard deviation is not remarkably high. Therefore, this topic contains proper data for further analysis. 

Table 5.12 - Descriptive statistics social network 

Social network 

  
Mean Median 

Std. 

Deviation 
Minimum Maximum 

Social network 0,00 -0,02 1,00 -2,03 2,03 

 

5.4.12  Life events 

Within the topic life events, only one variable will be examined. Therefore, a factor analysis is not 

necessary. The descriptive statistics of the variable are shown in Table 5.13. It is noteworthy that the 

maximum value is significantly far from the mean. This suggests that at least one neighborhood has a 

high proportion of individuals who have recently moved to the Netherlands. However, this data will be 

used in the further steps of this research.  

Table 5.13 - Descriptive statistics life events 

Life events 

  
Mean Median 

Std. 

Deviation 
Minimum Maximum 

% residents who have only 

recently moved to the 

Netherlands 

4.4% 3.5% 3.9% 0.8% 26.3% 

 

  

Figure 5.11 - Factor analysis social network 
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5.4.13  Activities 

The next topic that is discussed is the topic activities. Four variables are included within this topic but 

only three have a relationship with loneliness, which was discovered during earlier bivariate analysis. 

The three variables that do have a relationship with loneliness are included in a factor analysis, from 

which the results can be seen in Figure 5.12. The factor loadings are all well above the threshold of .400. 

The eigenvalue is also above the threshold, namely 2.128. This indicates that the factor explains more 

variance than the individual variables themselves. Lastly, the percentage of variance is 70.91%, which 

is also above the threshold. This factor is therefore suitable for further analysis. All variables are about 

individuals’ engagement in activities so the factor is labeled as active lifestyle.  

 

Figure 5.12 - Factor analysis active lifestyle 

The descriptive statistics of this topic are presented in Table 5.14. The factor, active lifestyle, is shown 

in bolt. The mean and median are for both variables close to each other, which is a positive sign. 

Furthermore, there are not extremely high or low values, and the standard deviation is not high. This 

indicates that the data is suitable for further analysis.  

Table 5.14 - Descriptive statistics activities 

Activities 

  
Mean Median 

Std. 

Deviation 
Minimum Maximum 

% that engages in volunteer 

work, 18 years and older 
18.5% 18,0% 4.6% 10,0% 29,0% 

Active lifestyle 0,00 0,00 1,00 -2.18 2.67 

 

5.4.14  Health 

The last topic that is discussed is the topic health. Within this topic, six variables are included, and one 

does not show a relationship with loneliness. For that reason, the factor analysis is conducted with the 

remaining five variables. After conducting a first factor analysis, it became clear that the variables 

mental health conditions and smokes have a low factor loading compared to the other variables. 

Additionally, the percentage of variance in this analysis is low, namely 51.24%. This is below the 

threshold of 60%. Due to this, the two variables with the lowest factor loadings were removed. By doing 

so, the percentage of variance became significantly higher, namely 77.54%. The eigenvalue is still above 

1 and the factor loadings are still high. Hence, it can be concluded that the second factor analysis is more 

suitable than the first one. The results of the second factor analysis can be seen in Figure 5.13. The factor 

will be labeled as physical health conditions since this is the overarching theme of the variables. 
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In Table 5.15, the descriptive statistics of the variables within the topic Health are represented. The 

factor physical health conditions is shown in bolt. Within this topic, the mean and median values are 

closely together for all variables. Additionally, there are no noteworthy minimum or maximum values 

and the standard deviation is not high. This data is therefore suitable for further analysis. 

Table 5.15 - Descriptive statistics health 

Health 

  
Mean Median 

Std. 

Deviation 
Minimum Maximum 

Physical health conditions 0.00 0.07 1.00 -1.99 2.26 

At least 1 mental health condition 10.1% 10.0% 3.4% 3.0% 19.0% 

Drugs (soft drugs/hard drugs) (in the 

past 4 weeks) 
10.1% 9.0% 4.4% 4.0% 19.0% 

Smokes 20.8% 20.0% 5.2% 13.0% 37.0% 

 

5.5  Conclusion 
In this chapter, the data is prepared and examined for the data analyses. Factor analyses are performed 

for every topic if applicable. In some cases, this was not applicable as there were few variables or 

different measurement levels. In all other cases, a factor analysis was conducted. The number of 

variables has significantly been reduced. This section started with 120 variables. Now there are 10 

factors that are replacing 62 of the variables while the information of the variables stays preserved. The 

factors created are dwelling satisfaction, neighborhood satisfaction, satisfaction with maintenance 

infrastructure, satisfaction with natural elements, singles and migrants, neighborhood disorder, social 

cohesion and participation, social network, active lifestyle and physical health conditions. Thus, it can 

be concluded that conducting factor analyses has been successful. However, correlations between the 

topics can still occur, this will be examined in the next chapter.  

Besides the factor analyses, descriptive statistics are examined. The descriptive statistics for the 

dependent variable loneliness are excellent, indicating that it can be used in this study. Additionally, 

some noteworthy values were seen. For example, homes within norm distance of public transport stop, 

all those variables have a minimum of 0% while the maximum is 100%. The minimum is in those cases 

far from the mean and median. This is due to the fact that some neighborhoods are more industrial and 

so have less public transport stops while for instance in the city center there are a lot of stops.  Therefore, 

it is debatable if this is measured the right way or if neighborhoods should be excluded. However, the 

presence of neighborhoods with different characteristics are preferable for this study as they can show 

the differences between neighborhoods where there is a lot of loneliness and neighborhoods where 

residents experiencing no loneliness. Therefore, these variables are used in the next stages of this study.  

  

Figure 5.13 - Factor analysis physical health conditions 



Combating loneliness through the built environment | 75 

 

Chapter 6 

Relationships between the built 

environment and loneliness 
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6. Relationships between the built environment and 

loneliness 

The aim of this chapter is to answer the sub question ‘What are the bivariate relationships between built 

environment factors at the neighborhood level and loneliness?’ The objective is to find relationships 

between built environment factors and loneliness and to check for multicollinearity. For that reason, 

correlation analyses are conducted. One correlation analysis including all variables from all topics is 

conducted to check for multicollinearity. To examine relationships between built environment factors 

and loneliness, correlation analyses for all individual topics are conducted. The correlation analyses are 

conducted using SPSS with the Pearson correlation. This is a suitable method in the context of this study. 

The results are discussed below.  

6.1  Correlation analysis for indirect relationships 
First of all, a bivariate analysis is conducted for all variables. The reason for this is that relationships 

between the topics cannot be seen in bivariate analysis per topic. This is important because the factor 

analyses were done per topic and thus correlations may still be present between topics. A compact 

version of the bivariate analysis using Pearson correlation is presented in Table 6.1.  

It is immediately noticeable that there are still many correlations between the dependent variables. 

Because of that, it is important to look how highly correlated they are. To chart this clearly, correlations 

are colored in Table 6.1. In this case, the darker green the higher the correlation while variables that 

have no color are not correlated. It is noticeable that some variables still have a high correlation between 

them (colored dark green). For example, the variable neighborhood composition has a relationship of 

.750 or higher with five other variables. The average property value per m2 has a correlation higher than 

.750 with two other variables and the variable completed higher education has a correlation higher than 

.750 with four other variables. This variable has a high correlation with the average property value, 

which could mean that they measure the same thing. Neighborhoods with high housing prices will most 

likely not have many people with low levels of education living in them. The reason for this is that a 

low education is related to the income level. However, something stands out, disposable household 

income has a significant relationship with average property value of 0.679 and with completed higher 

education of .517. Thus, these correlate less with each other than the correlation between average 

property value and educational level. Nevertheless, these are still significant correlations. The variable 

"active lifestyle" also has a correlation above 0.750 with four variables. Here it is noticeable that there 

is a high relationship between active lifestyle and physical health conditions. This makes sense because, 

for example, someone with mobility conditions will exercise less often than perfectly healthy people.  

Besides the correlations above 0.750, there are a lot of significant correlations between 0.50 and 0.75. 

For example, the factor migrants and household composition correlates at this level with ten other 

variables, which is a lot. Correlations with a Pearson correlation between 0.25 and 0.50 are also very 

common. For example, the variable "smokes" correlates with thirteen other variables at this level. 

Variables that have no significant relationship with each other are left white on the table. It is 

immediately noticeable that there are few white boxes so only a few variables have no significant 

relationship with each other. The variable 'mental health conditions' has no relationship with nine other 

variables. This is significantly higher compared to the correlations of other variables. In contrast, 

neighborhood satisfaction has a significant relationship with all variables. From this analysis, it becomes 

clear that the variables have a significant relationship with loneliness but also with each other.  
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Satisfactio

n with 

dwelling Intactness

Neighborh

ood 

satisfaction

Satisfied 

with 

amenities

Satisfactio

n with 

maintenan

ce of 

infrastruct

ure

Satisfactio

n with 

natural 

elements

Singles and 

migrants

Disposable 

household 

income

Completed 

higher 

education

Neighborh

ood 

disorder

Social 

cohesion 

and 

participatio

n

Social 

network

Active 

lifestyle

At least 1 

mental 

health 

condition

Physical 

health 

conditions

Moderately to severely lonely
Pearson Correlation 1 -,636

**
,461

**
-,564

**
-,355

**
-,682

**
-,431

**
-,471

**
-,393

**
,639

**
-,554

**
-,629

**
,489

**
-,679

**
-,669

**
-,649

**
,390

**
,606

**

Average property value
Pearson Correlation -,636

** 1 -,513
**

,366
**

,371
**

,658
**

,605
**

,509
**

,509
**

-,627
**

,679
**

,873
**

-,413
**

,554
**

,744
**

,864
** -0.250126 -,741

**

Homes with over-occupancy
Pearson Correlation ,461

**
-,513

** 1 -,540
** -0.165561 -,751

**
-,431

** -0.171741 -,652
**

,844
**

-,412
**

-,413
**

,622
**

-,513
**

-,589
**

-,464
**

,297
*

,403
**

Satisfaction with dwelling
Pearson Correlation -,564

**
,366

**
-,540

** 1 ,315
*

,829
**

,316
*

,427
**

,435
**

-,619
**

,498
** 0.1980383 -,700

**
,732

**
,467

** 0.2579138 -,423
** -0.185957

Intactness
Pearson Correlation -,355

**
,371

** -0.165561 ,315
* 1 ,385

**
,333

*
,334

* 0.1713792 -0.262234 0.267305 ,333
*

-,360
**

,302
*

,376
**

,381
** -0.111172 -,281

*

Neighborhood satisfaction
Pearson Correlation -,682

**
,658

**
-,751

**
,829

**
,385

** 1 ,589
**

,440
**

,684
**

-,794
**

,669
**

,505
**

-,788
**

,832
**

,679
**

,576
**

-,376
**

-,400
**

Satisfied with amenities
Pearson Correlation -,431

**
,605

**
-,431

**
,316

*
,333

*
,589

** 1 ,401
**

,765
**

-,487
**

,470
**

,493
**

-,424
**

,517
**

,466
**

,625
** -0.178056 -,361

**

Satisfaction with maintenance of 

infrastructure
Pearson Correlation -,471

**
,509

** -0.171741 ,427
**

,334
*

,440
**

,401
** 1 ,298

*
-,290

*
,347

*
,551

**
-,271

*
,402

**
,511

**
,563

** -0.152463 -,480
**

Satisfaction with natural elements
Pearson Correlation -,393

**
,509

**
-,652

**
,435

** 0.1713792 ,684
**

,765
**

,298
* 1 -,548

**
,518

**
,336

*
-,566

**
,477

**
,434

**
,481

**
-,282

* -0.245546

Singles and migrants
Pearson Correlation ,639

**
-,627

**
,844

**
-,619

** -0.262234 -,794
**

-,487
**

-,290
*

-,548
** 1 -,583

**
-,560

**
,645

**
-,681

**
-,711

**
-,599

**
,353

**
,591

**

Disposable household income
Pearson Correlation -,554

**
,679

**
-,412

**
,498

** 0.267305 ,669
**

,470
**

,347
*

,518
**

-,583
** 1 ,517

**
-,412

**
,651

**
,608

**
,624

**
-,310

*
-,474

**

Completed higher education
Pearson Correlation -,629

**
,873

**
-,413

** 0.1980383 ,333
*

,505
**

,493
**

,551
**

,336
*

-,560
**

,517
** 1 -,321

*
,436

**
,776

**
,870

** -0.124172 -,881
**

Neighborhood disorder
Pearson Correlation ,489

**
-,413

**
,622

**
-,700

**
-,360

**
-,788

**
-,424

**
-,271

*
-,566

**
,645

**
-,412

**
-,321

* 1 -,659
**

-,508
**

-,379
** 0.1637035 0.2151187

Social cohesion and participation
Pearson Correlation -,679

**
,554

**
-,513

**
,732

**
,302

*
,832

**
,517

**
,402

**
,477

**
-,681

**
,651

**
,436

**
-,659

** 1 ,651
**

,513
**

-,295
*

-,327
*

Social network
Pearson Correlation -,669

**
,744

**
-,589

**
,467

**
,376

**
,679

**
,466

**
,511

**
,434

**
-,711

**
,608

**
,776

**
-,508

**
,651

** 1 ,798
**

-,277
*

-,733
**

Active lifestyle
Pearson Correlation -,649

**
,864

**
-,464

** 0.2579138 ,381
**

,576
**

,625
**

,563
**

,481
**

-,599
**

,624
**

,870
**

-,379
**

,513
**

,798
** 1 -0.092431 -,781

**

At least 1 mental health condition
Pearson Correlation ,390

** -0.250126 ,297
*

-,423
** -0.111172 -,376

** -0.178056 -0.152463 -,282
*

,353
**

-,310
* -0.124172 0.1637035 -,295

*
-,277

* -0.092431 1 0.2512307

Physical health conditions
Pearson Correlation ,606

**
-,741

**
,403

** -0.185957 -,281
*

-,400
**

-,361
**

-,480
** -0.245546 ,591

**
-,474

**
-,881

** 0.2151187 -,327
*

-,733
**

-,781
** 0.2512307 1

Correlations

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

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

 

Table 6.1 - Correlation analysis with all variables related to loneliness 
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6.2  Correlation analyses per built environment topic 
Besides the correlation analysis over all variables, a correlation analysis will be conducted for every 

topic. This is conducted separately because there are many variables and the variables that do not have 

a relationship with loneliness were not included earlier. In these analyses, all variables that were selected 

within the topic are included. This will be discussed below per topic.  

6.2.1 Dwelling 

In Table 6.2, the bivariate analysis of the topic dwelling is presented. It is notable that all variables that 

have a relationship with loneliness are significant at the 0.01 level. The average property value shows a 

high negative correlation with loneliness, suggesting that individuals residing in neighborhoods with 

more expensive homes tend to experience lower levels of loneliness. In Figure 6.1, the distribution of 

this variable is shown across the neighborhoods using the program GIS. When comparing this to the 

distribution with loneliness, which was shown in Figure 4.1, it is clearly visible that loneliness is higher 

in the southern part of Rotterdam and the average property values are low in this part as well. 

Consequently, the relationship between the variable and loneliness could be expected. It is worth noting 

that this specific relationship has not been explored in any of the articles reviewed in the systematic 

literature review. However, the perceived affordability of dwellings has been examined, revealing a 

positive relationship with loneliness (Bower et al., 2021). There is a distinction between an objective 

and subjective variable, but it can still be concluded that the average property value has a significant 

relationship with loneliness. 

Table 6.2 - Correlation analysis dwelling 

  

Average 

property 

value 

Homes 

with over-

occupancy 

Satisfaction 

with 

dwelling 

Satisfaction with 

size of outdoor 

space 

Moderately to severely 

lonely 

Pearson's r -,636** ,461** -,564** -0.232 

p-value 0.000 0.001 0.000 0.094 
**. Correlation is significant at the 0.01 level (2-tailed). 

Figure 6.1 - Distribution of average property value 

Furthermore, homes with over-occupancy show a significant positive correlation, indicating that 

individuals living in houses that are too small for their composition are more likely to experience feelings 

of loneliness. The distribution of this variable can be seen in Figure 6.2. In this figure, some parts in the 

south score below average and some parts score above average. However, the parts that have the lowest 

score also have the highest rates of loneliness. The correlation is slightly lower than the correlation with 

the other variables within this topic and loneliness. When looking at the distribution, this is logical. 

Furthermore, this finding is significantly associated with the average property value, suggesting that 

individuals residing in small and inexpensive houses might do so due to limited financial resources. 
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Figure 6.2 - Distribution of homes with over-occupancy 

The variable satisfaction with size of outdoor space does not show a significant relationship with 

loneliness, leading to its exclusion from the factor analysis. However, it is important to discuss this 

finding because demonstrating the absence of a relationship is equally as important. This variable had 

not been examined before, although an objective variable related to outdoor space was investigated, 

which also did not show a relationship with loneliness (Bower et al., 2021). Therefore, it can be 

concluded that satisfaction with the size of outdoor space does not have a relationship with loneliness. 

The last variable in this bivariate analysis is ‘Dwelling Satisfaction’. This variable is created by 

performing a factor analysis. It includes five variables related to satisfaction with the dwelling. This 

factor has a significant negative relationship with loneliness. This implies that in neighborhoods where 

residents are more satisfied with their homes, loneliness is less prevalent. In Figure 6.3, the distribution 

of dwelling satisfaction in the city of Rotterdam can be seen. In this figure, it is clearly visible that 

dwelling satisfaction is lower in the areas where loneliness is higher than average. The neighborhood in 

the west is dark red, indicating a low dwelling satisfaction and the same neighborhood has high rates of 

loneliness. The other dark red colored neighborhoods in Figure 6.3 all have higher loneliness rates than 

average. Therefore, the strong relationship between the variables is logical.  

Previous studies included only three subjective variables within the topic of dwelling. Gan et al. (2022) 

found a relationship between housing quality and loneliness. Although this factor includes several more 

variables, one of them is % satisfied with maintenance of one's own home, which is related to housing 

quality. Additionally, Bower et al. (2021) found a relationship between frequency of being bothered by 

noise and loneliness. The factor includes variables related to noise insulation. Therefore, it can be 

concluded that the results of studies Bower et al. (2021) and Gan et al. (2022) align with the findings of 

Figure 6.3 - Distribution of dwelling satisfaction 
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this research, confirming the relationship between dwelling satisfaction and loneliness. Significant 

relationships can also be observed between the factor and other variables within this topic. This indicates 

that individuals in more expensive homes are more likely to be satisfied with their dwelling, while those 

living in homes that are too small in relation to the number of occupants are more likely to be dissatisfied. 

The existence of this relationship was expected based on the initial bivariate analysis. Moreover, 

dwelling satisfaction is highly correlated with neighborhood satisfaction. This indicates that people who 

are satisfied with their dwelling are also more often satisfied with their neighborhood and vice versa. 

This is an important point to consider in the following steps of this research. 

6.2.2 General quality 

The bivariate analysis of the topic General Quality is presented in Table 6.3. The factor ‘neighborhood 

satisfaction’ has a strong relationship with loneliness. This factor includes various variables, including 

aspects of nuisance as well as satisfaction. The distribution of neighborhood satisfaction is presented in 

Figure 6.4. The distribution aligns very well with the distribution of loneliness. Again, neighborhoods 

in the south score below average which is the same for loneliness. Furthermore, there is a strong 

correlation between neighborhood satisfaction and dwelling satisfaction. When comparing those two 

distributions, it becomes very clear that the same neighborhoods score below and above average. 

Therefore, this correlation is not surprising. When comparing these findings with previous studies, Yu 

et al. (2017) found a significant negative relationship between neighborhood satisfaction and loneliness. 

Wen et al. (2006) found a relationship between neighborhood quality and loneliness. Therefore, it can 

be concluded that neighborhood satisfaction is negatively related to loneliness. This means that in 

neighborhoods where neighborhood satisfaction is high, there is less loneliness. 

Table 6.3 - Correlation analysis general quality 

  Intactness Cleanliness 

Neighborhood 

satisfaction 

Moderately to severely lonely 
Pearson's r -,355** -0.212 -,682** 

p-value 0.009 0.127 0.000 
**. Correlation is significant at the 0.01 level (2-tailed). 

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

 

 

Figure 6.4 - Distribution of neighborhood satisfaction 

In addition, two CROW scores have been included as variables. CROW is a Dutch company that creates 

methods to measure the quality of public space based on five states. This is an objective measurement. 

No relationship was found between the CROW score for cleanliness and loneliness. However, a 
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relationship was found between the CROW score for intactness and loneliness. This relationship is 

negative and significant at the 0.01 level. For this finding, it can be said that individuals residing in 

neighborhoods with a high CROW score for intactness, indicating better performance on elements 

related to the intactness scorecard, have a lower likelihood of experiencing feelings of loneliness. In 

Figure 6.5, the distribution of intactness in the city of Rotterdam can be seen. It is notable that the areas 

in the western part of Rotterdam have a low score while loneliness is not above average in those areas. 

Furthermore, the scores are divided throughout Rotterdam so there is not one part that scores particularly 

bad. However, it is notable that the neighborhoods in the south have a low score, and these are the areas 

where loneliness is above average. Therefore, this relationship could be expected. Previous studies did 

not include objective general quality variables. Hence, in this research, the relationship between 

objective variables and loneliness was examined. Unfortunately, the found relationship cannot be 

compared with other studies. Therefore, it is now concluded that an intact neighborhood can reduce 

feelings of loneliness. The CROW score for cleanliness does not show a relationship with loneliness 

and is not further discussed. 

 

Figure 6.5 - Distribution of intactness 

6.2.3 Amenities 

The correlation analysis for the topic amenities can be seen in Table 6.4. Within the topic Amenities, 

numerous variables are included. However, there is only one variable that has a relationship with 

loneliness, which is satisfaction with overall amenities. A significant negative relationship was found at 

the 0.01 level, which indicates a strong association. In Figure 6.6, the distribution of satisfaction with 

amenities is presented. When looking at the distribution of this variable, it can be seen that some 

neighborhoods in the south score particularly below average on this variable. This is in line with 

loneliness rates. However, there are some neighborhoods in the south that have a score above average. 

This is making the strength of the relationship logical. The finding of a relationship aligns with previous 

studies that demonstrated a relationship between satisfaction with facilities or recreational services and 

loneliness (Kemperman et al., 2019; Mao et al., 2022; van den Berg et al., 2016). The same relationship 

is found in this study. 
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Table 6.4 - Correlation analysis amenities 

  

% satisfied with 

overall amenities 

Sufficient 

presence of 

shops for daily 

groceries 

Sufficient 

presence of 

primary 

healthcare 

providers 

Sufficient 

presence 

of sports 

facilities 

Moderately to 

severely lonely 

Pearson's r -,431** 0.154 0.038 -0.185 

p-value 0.001 0.270 0.785 0.186 

   Enough places 

in the 

neighborhood for 

joint resident 

activities 

(subjective) 

There are 

enough elderly 

facilities in the 

neighborhood 

(subjective) 

Enough leisure facilities for 

young people in the 

neighborhood (subjective) 

Moderately to 

severely lonely 

Pearson's r 0.071 -0.083 0.241 

p-value 0.614 0.555 0.082 

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

All other variables do not have a relationship with loneliness. The other variables are all related to 

whether residents feel there are enough amenities. Although this specific aspect has not been previously 

examined, no results were found regarding the distance to amenities (Buecker et al., 2021; Domènech-

Abella et al., 2021; Kemperman et al., 2019; van den Berg et al., 2016). These are objective variables 

instead of the subjective variables used in this study. However, this outcome seems logical considering 

the nature of these variables. 

6.2.4 Urban density 

Within the topic urban density, a correlation analysis is performed to examine the relationships between 

loneliness and variables within this topic. This analysis is shown in Table 6.5. The results indicate that 

none of the variables have a significant relationship with loneliness. Both p-values exceed the 

significance threshold of 0.05. The majority of studies identified in the systematic literature did also not 

find a relationship between density and loneliness (Buecker et al., 2021; Maas et al., 2009; Shovestul et 

al., 2020; van den Berg et al., 2016; Weijs-Perrée et al., 2015; Yang & Xiang, 2021). The results of this 

analysis align with this. Hence, the results of this study confirm the lack of relationship between urban 

density and loneliness. 

 

Figure 6.6 - Distribution of satisfaction with overall amenities 
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Table 6.5 - Correlation analysis density 

  Residential density Urban density 

Moderately to severely lonely Pearson's r 0.224 -0.233 

p-value 0.107 0.093 
**. Correlation is significant at the 0.01 level (2-tailed). 

6.2.5 Mobility 

Table 6.6 presents the bivariate analysis of the topic mobility. Initially, eight variables were included in 

this topic, out of which three variables were grouped into a factor. The remaining five variables were 

found to have no relationship with loneliness in the initial bivariate analysis and were therefore excluded 

from the factor analysis. These excluded variables mainly pertained to public transportation. The lack 

of a relationship between objective variables related to public transportation and loneliness is consistent 

with the findings of Buecker et al. (2021), so it aligns with the existing literature. However, Mao et al. 

(2022) examined the relationship between public transportation convenience and loneliness and found 

a negative relationship. Although the variables might have been measured slightly differently in this 

study, the conclusion drawn is that there is no relationship between objective and subjective public 

transportation variables and loneliness. 

Table 6.6 - Correlation analysis mobility 

  

Satisfaction 

with 

maintenance 

infrastructur

e 

% of 

homes 

within 

norm 

distance 

of bus 

stops 

% of 

homes 

within 

norm 

distance of 

metro 

stations 

% of 

homes 

within 

norm 

distance 

of tram 

stops 

% 

satisfacti

on with 

bike path 

safety 

% 

sufficient 

presence 

of public 

transporta

tion 

Moderately 

to severely 

lonely 

Pearson's r -,471** 0.037 0.100 0.140 -0.232 0.214 

p-value 0.000 0.791 0.476 0.316 0.095 0.125 

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

Furthermore, no significant relationship was found between satisfaction with bike path safety and 

loneliness. This finding is surprising, considering the relationship found between sidewalk safety and 

loneliness. One possible explanation for this discrepancy is that individuals are more inclined to engage 

in conversations while walking compared to cycling. 

However, a significant relationship was discovered between satisfaction with maintenance for active 

travel modes (sidewalks and bike paths) and loneliness. This negative relationship is significant at the 

0.01 level. This indicates that individuals who perceive good maintenance of sidewalks and bike paths 

and perceive good safety of sidewalks have a lower likelihood of experiencing feelings of loneliness. 

The distribution of this variable is shown in Figure 6.7. Again, the southern part of Rotterdam scored 

lower than average. However, it is notable that some neighborhoods in the north also score below 

average. This is in line with the loneliness rates, since there are also some neighborhoods in the north 

where loneliness is higher. These are exactly the same neighborhoods as in Figure 6.7 and therefore the 

correlation is clearly visible. Yu et al. (2017) examined the relationship between traffic safety and 

loneliness and did not find a relationship. However, it is important to note that the variable in this study 

focuses solely on sidewalks. No other studies have investigated similar variables. Given the high 

significance in this data analysis, it can be concluded that there is a relationship between satisfaction 

with maintenance of sidewalks and bike paths and the safety of sidewalks and loneliness. 
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Figure 6.7 - Distribution of satisfaction with maintenance infrastructure 

6.2.6 Green 

Within the topic Green, a correlation analysis is conducted, as shown in Table 6.7. As a result of the 

earlier bivariate analysis, several variables did not have a relationship with loneliness and were therefore 

not included in the factor analysis. Therefore, it is not surprising that only one variable has a relationship 

with loneliness, which is the created factor. The factor ‘Satisfaction with natural elements’ consists of 

three variables: the presence of enough recreational green areas, attractiveness of canals, ditches, and 

ponds and a satisfactory rating for green spaces. A negative relationship is found between this factor 

and loneliness. This implies that neighborhoods where people are satisfied with the greenery experience 

lower levels of loneliness. The distribution of this variable is presented in Figure 6.8. The neighborhoods 

that score below average (colored orange and red) on the satisfaction with natural elements all have 

higher rates of loneliness. This is an interesting finding as it has not been previously examined. None of 

the studies included in the systematic literature review examined subjective green variables. 

Table 6.7 - Correlation analysis green 

  

Satisfaction 

with natural 

elements 

Trees 

per 

km2 

Green 

per 

km2 

Benches 

per km2 

% sufficient 

presence of 

green areas 

(lawns, trees) 

Quality 

of 

greenery 

Moderately to 

severely lonely 

Pearson's r -,393** 0.230 0.060 0.184 -0.236 -0.215 

p-value 0.004 0.098 0.668 0.187 0.089 0.122 
**. Correlation is significant at the 0.01 level (2-tailed). 

 

Figure 6.8 - Distribution of satisfaction with natural elements 



Combating loneliness through the built environment | 85 

 

As mentioned before, there are some variables that do not have a relationship with loneliness. A 

subjective variable that does not have a relationship with loneliness is the sufficient presence of green 

areas, which refers to whether there are enough trees and lawns present. Since no previous research has 

explored the relationship between subjective green variables and loneliness, this result cannot be 

compared. However, it can be somewhat explained by the finding of a relationship between sufficient 

recreational green space (places where people actually meet) and loneliness, as opposed to the number 

of trees and lawns, which may have fewer opportunities for social interactions. So, it can be concluded 

that there is no relationship between sufficient presence of green areas and loneliness.  

Besides this finding, the results of this study indicate that objective green variables do not have a 

relationship with loneliness. All objective variables from this study were found to have no relationship 

with loneliness. The number of trees per km2 and green space per km2 are examined, but no relationship 

was found. This finding aligns with the results of the systematic literature review, as Bustamante et al. 

(2022), Kemperman et al. (2019) and van den Berg et al. (2016) did not find a relationship with distance 

to green spaces or the amount of greenery and loneliness. However, there was some uncertainty due to 

the fact that Buecker et al. (2021) and Maas et al. (2009) did find a negative relationship. Based on these 

results, it can be concluded that the amount of greenery in a neighborhood has no relationship with 

loneliness. Additionally, the relationship between the number of benches per square kilometer and 

loneliness was examined, but no relationship was found. This is noteworthy because benches are places 

where people can have conversations and meet. Furthermore, no relationship was found between the 

quality of greenery and loneliness. The quality of greenery is measured by the CROW score method 

which measures the condition of the greenery, such as the length of the grass. The lack of a relationship 

is not surprising as there may not be a significant difference in quality that residents would notice. Based 

on these analyses, it can be confidently concluded that objective green variables have no relationship 

with loneliness, while subjective variables often do. 

6.2.7 Neighborhood composition 

A correlation analysis is conducted within the topic composition, and the results are presented in Table 

6.8. Many variables within this topic are found to have no relationship with loneliness. The variables 

included in this analysis were selected based on the systematic literature review and general factors 

known to influence loneliness, such as age and gender. However, in this study, neighborhood 

characteristics were used instead of individual respondent characteristics, which may explain the lack 

of relationship found between age, gender, marital status, and loneliness. This finding is consistent with 

the results of Shovestul et al. (2020), which also found no relationship between age density, sex density, 

and loneliness. 

Table 6.8 - Correlation analysis composition 

  

Singles and 

migrants 

% Residents with 

Western migration 

background 

% 

women % men 

% Single-

person 

households 

Moderately to 

severely lonely 

Pearson's r ,639** 0.075 -0.087 0.087 0.171 

p-value 0.000 0.594 0.534 0.534 0.220 

    

% Households 

with children % unmarried 

% 

married 

% 

divorced 

% 

widowed 

Moderately to 

severely lonely 

Pearson's r -0.169 -0.082 0.011 0.245 0.087 

p-value 0.228 0.558 0.938 0.077 0.538 
  

% 0 to 15 years % 15 to 25 years 

%25 to 

45 

years 

% 45 to 

65 years 

% 65 years 

or older 

Moderately to 

severely lonely 

Pearson's r -0.108 -0.097 -0.087 ,274* 0.079 

p-value 0.441 0.489 0.537 0.047 0.575 
**. Correlation is significant at the 0.01 level (2-tailed). 
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Within the factor singles and migrants, three variables were included, namely non-Western migration 

background, households without children, and single-parent families. This factor has a strong 

relationship with loneliness, which is significant at the 0.01 level. This means that neighborhoods with 

a higher proportion of residents with a non-Western migration background and single-parent families 

have higher levels of loneliness. On the other hand, households without children had a negative factor 

loading within the neighborhood composition, indicating that neighborhoods with a higher proportion 

of households without children have lower levels of loneliness. When looking at the distribution of this 

factor, as can be seen in Figure 6.9, it is clearly visible that the neighborhoods in the south and in the 

middle have a higher score in this factor. A higher score indicates more singles and/or migrants and less 

households with children. The neighborhoods that score higher on the factor also score higher on 

loneliness, making the relationship between them clear.  

 

Figure 6.9 - Distribution of singles and migrants 

When comparing these results with existing literature, there is a discrepancy. Wen et al. (2006) found 

no relationship between migration background and loneliness. However, on the individual level, 

relationship between migration background and loneliness is found (Conkova & Lindenberg, 2018; van 

Tilburg & Fokkema, 2018). Furthermore, previous research has demonstrated a relationship between 

singles and loneliness (Buecker et al., 2021; Dahlberg, McKee, Frank, et al., 2022; de Jong-Gierveld & 

van Tilburg, 2010; Klok & van Tilburg, 2018). This explains the relationship between single-parent 

families and loneliness. No existing literature was found specifically addressing the relationship between 

not having children and loneliness. Therefore, this study concludes that not having children is negatively 

related to loneliness. It is also concluded that certain neighborhood composition variables, namely 

migrants and singles, have a relationship with loneliness. 

6.2.8 SES 

Table 6.9 shows the correlation analysis of the topic SES. In this topic, a factor analysis was not 

conducted because the variables have different measurement levels. Both variables demonstrate a strong 

relationship with loneliness and are significant at the 0.01 level. This indicates that individuals with a 

higher household income or higher education level are less likely to experience loneliness.  

Table 6.9 - Correlation analysis SES 

  

Disposable 

household 

income 

Completed 

higher 

education 

Moderately to severely lonely Pearson's r -,554** -,629** 

p-value 0.000 0.000 
**. Correlation is significant at the 0.01 level (2-tailed). 
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The distribution of the household income can be seen in Figure 6.10. In this figure it is clearly visible 

that the neighborhoods in the south have an income below the average income. The distribution of above 

and below the average is almost identical to the distribution of loneliness. Hence, this relationship is 

clearly visible when comparing both distributions. However, the results from the systematic literature 

review show different results, as Timmermans et al. (2021) found no relationship between income and 

loneliness, while Shovestul et al. (2020) did find a relationship. Based on the results of this analysis, it 

can be concluded that there is indeed a relationship between income and loneliness.  

Figure 6.10 - Distribution of household income 

The distribution of completed higher education can be seen in Figure 6.11. It is immediately visible that 

the southern neighborhoods score below average. When comparing this to the distribution of loneliness, 

a strong alignment can be seen. But also, by comparing the distribution of household income with the 

educational level, an alignment can be seen whereas neighborhoods in the south score below average 

and neighborhoods in the north score above average. However, in the western outskirts of Rotterdam, a 

score below average can be seen as well while this is not the case for loneliness. This is surprising as all 

other neighborhoods align very well. When comparing the result of this analysis with the results from 

part I there are some discrepancies. Timmermans et al. (2021) found no relationship between the 

percentage of low-educated residents and loneliness. However, this study reveals a significant 

relationship between highly educated residents and loneliness. This finding is likely because education 

is strongly associated with income, and individuals with higher education levels often have higher 

incomes compared to those without a starting certificate. Therefore, the results of this study are 

considered valid. 

Figure 1 - Distribution of completed higher education 
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6.2.9 Social safety 

Within the topic safety, numerous variables are examined but not all have a relationship with loneliness. 

The correlation analysis of this topic is presented in Table 6.10. The variables that do not have a 

relationship with loneliness are primarily about subjective measures of thefts. It is noteworthy that while 

most variables do have a relationship with loneliness, some do not. This makes it difficult to determine 

the reasons for these discrepancies. 

Table 6.10 - Correlation analysis social safety 

  

Neighborhood 

disorder 

Bicycle theft is a 

common 

neighborhood 

problem 

Theft from cars 

is a common 

neighborhood 

problem 

Auto theft in 

own 

neighborhood in 

the past year as a 

percentage of the 

total number of 

cars 

Moderately to 

severely lonely 

Pearson's r ,489** 0.164 0.222 0.139 

p-value 0.000 0.241 0.110 0.322 

    

Bicycle theft in 

own 

neighborhood 

in the past year 

as a percentage 

of the total 

number of 

bicycles 

Percentage of 

residents who have 

been victims of 

threats with 

violence in the 

past year in their 

own neighborhood 

Percentage of 

residents who 

have been 

victims of 

assault in the 

past year in 

their own 

neighborhood 

Percentage of 

residents who 

have been 

victims of other 

vandalism in the 

past year in their 

own 

neighborhood 

Moderately to 

severely lonely 

Pearson's r 0.106 0.181 0.086 0.175 

p-value 0.449 0.194 0.542 0.210 
**. Correlation is significant at the 0.01 level (2-tailed). 

 

The factor analysis only included variables that have a relationship with loneliness. Moreover, the factor 

analysis revealed that not all variables aligned well with the factor, leading to the exclusion of some 

variables. Ultimately, the factor Neighborhood disorder consists of twenty variables. Neighborhood 

disorder demonstrated a significant relationship at the 0.01 significance level with loneliness. This 

implies that neighborhoods with higher levels of disorder are associated with increased loneliness, while 

safer neighborhoods experience less loneliness. The distribution of neighborhood disorder is presented 

in Figure 6.12. It is noteworthy that neighborhood disorder is differently distributed than most variables 

seen so far. There is neighborhood disorder in the south but some of those neighborhoods score 

exceptionally well. Furthermore, neighborhood disorder is below average in the city center of 

Rotterdam. The fact that there are some differences with the distribution of loneliness is not surprising 

as the correlation between neighborhood disorder and loneliness is not very high, namely .489. Previous 

studies have found a relationship between neighborhood safety and loneliness (Dahlberg, McKee, 

Lennartsson, et al., 2022; Domènech-Abella et al., 2021; Kemperman et al., 2019; Mao et al., 2022; X. 

Yu et al., 2021). Furthermore, Yu et al. (2021) explored the link between neighborhood disorder and 

loneliness. They measured similar variables and found a relationship. However, Yang & Xiang (2021) 

did not find an effect of perceived crime on loneliness. This study is the only one that did not find a 

relationship between a subjective safety variable and loneliness, while five other studies did find such a 

relationship.  

Through this bivariate analysis, it is demonstrated that a relationship between perceived safety and 

loneliness is also found in this current study.  
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6.2.10  Social environment 

The next topic analyzed through a correlation analysis, as shown in Table 6.11, is the topic social 

environment. A factor analysis was conducted with all variables that already showed a relationship with 

loneliness. The only variable that does not have a relationship with loneliness is residents who have 

lived in the neighborhood for a long time. This finding is surprising considering its potential association 

with neighborhood belonging and attachment, which previous studies have found to be related to 

loneliness (Bower et al., 2021; Kemperman et al., 2019; Weijs-Perrée et al., 2015). It was expected that 

individuals who have resided in a neighborhood for a long period would have more social connections 

than those who have recently moved. However, it is worth considering that individuals may remain in a 

neighborhood for reasons unrelated to social connections, such as limited housing options in other 

neighborhoods. 

Table 6.11 - Correlation analysis social environment 

  

Social cohesion and 

participation 

Residents who have lived in 

the neighborhood for a long 

time 

Moderately to severely lonely Pearson's r -,679** 0.125 

p-value 0.000 0.373 
**. Correlation is significant at the 0.01 level (2-tailed). 

 

A relationship is found between social cohesion and participation and loneliness which is statistically 

significant at the 0.01 level. The distribution of social cohesion and participation is shown in Figure 

6.13. The distribution of social cohesion and participation aligns very well with the distribution of 

loneliness. However, there are some differences, such as a neighborhood in the south where loneliness 

is above average, indicating more loneliness, while the social cohesion and participation is above 

average, indicating more social cohesion and participation. But since all other neighborhoods align well, 

the relationship is logical. This result is consistent with previous research that consistently identified 

relationships within the same domain (Bergefurt et al., 2019; Bower et al., 2021; Domènech-Abella et 

al., 2021; Gan et al., 2022; Kemperman et al., 2019; Weijs-Perrée et al., 2015; Yang & Xiang, 2021; X. 

Yu et al., 2021). Therefore, it can be concluded that the relationship found in this correlation analysis is 

valid. Thus, it can be said that neighborhoods characterized by high social cohesion and active 

participation tend to have lower levels of loneliness. 

Figure 6.12 - Distribution of neighborhood disorder 
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Figure 6.13 - Distribution of social cohesion and participation 

6.2.11 Social network 

Within the topic social network, all variables were included in a factor analysis, resulting in the variable 

social network. A correlation analysis for this variable is conducted and is presented in Table 6.12. The 

created factor, social network, has a strong relationship with loneliness. This finding is not surprising as 

loneliness is measured by examining both the actual and expected number of relationships. The 

distribution of social networks across neighborhoods in the city of Rotterdam can be seen in Figure 6.14. 

It is clearly visible that neighborhoods that score badly on this variable, score badly on loneliness as 

well, as indicated by orange and red colored neighborhoods. Previous research has identified 

relationships between social network and loneliness as well (Cuyvers & Valerie, 2009; Demakakos et 

al., 2006; Hawkley et al., 2008; Klok & van Tilburg, 2018; Pinquart & Sorensen, 2001). The present 

study reinforces the clear association between social network and loneliness. 

Table 6.12 - Correlation analysis social network 

  Social network 

Moderately to severely lonely Pearson's r -,669** 

p-value 0.000 
**. Correlation is significant at the 0.01 level (2-tailed). 

 

 

Figure 6.14 - Distribution of social network 
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6.2.12 Life events 

The next topic under examination is the topic life events. Unfortunately, only one variable was available 

within this topic, which relates to residents who have recently moved to the Netherlands. In the 

systematic literature study, no relationship was found between English proficiency, cultural diversity, 

minority status, and loneliness (Lam & Wang, 2022). However, Anderson (2010) found a relationship 

between recently relocated individuals and loneliness. Therefore, this variable was included in this 

study. However, the analysis shows no significant relationship between this variable and loneliness, as 

can be seen in Table 6.13. It is possible that when people move within their own country, the dynamics 

differ because they still have their established social circles and may not actively seek to form new 

contacts or maintain regular contact with old ones. On the other hand, when immigrating to a different 

country, individuals are aware that they are starting fresh, prompting them to be proactive in meeting 

new people. This might be the reason for not finding a relationship between this variable and loneliness. 

Because no relationship was found, the variable will not be included in further analyses.  

Table 6.13 - Correlation analysis life events 

  

% residents who have only 

recently moved to the Netherlands 

Moderately to severely lonely Pearson's r 0.082 

p-value 0.561 

 

6.2.13 Activities 

The correlation analysis for the topic activities is presented in Table 6.14. Four variables were included 

in this topic but only three were replaced by a factor. The last variable was not included in the factor 

analysis because it does not have a relationship with loneliness, which can be seen in the correlation 

analysis. This is the variable engages in volunteer work. This is in contrast with the findings of Anderson 

(2010), Niedzwiedz et al. (2016) and van den Berg et al. (2016). This difference could be explained by 

the fact that the current study analyzes data at the neighborhood level, whereas much research focused 

on the individual level. 

Table 6.14 - Correlation analysis activities 

  

Active 

lifestyle 

Engages in 

volunteer work 

Moderately to severely lonely Pearson's r -,649** -0.230 

p-value 0.000 0.097 

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

By conducting a factor analysis, the factor active lifestyle was created. This variable does show a 

significant negative relation with loneliness. This implies that individuals with an active lifestyle have 

a lower likelihood of experiencing feelings of loneliness. These associations can be linked to factors 

such as participation, as individuals engaged in hobby clubs are involved in social activities, and health, 

as individuals who engage in physical activities are more likely to be healthy. The distribution of active 

lifestyle is presented in Figure 6.15. Again, the southern part of Rotterdam scores below average while 

the northern part scores above average, which is in line with the distribution of loneliness. Therefore, 

this relationship is not surprising. Previous studies have established relationships between participation 

and loneliness (Niedzwiedz et al., 2016), as well as between poor health and loneliness (Anderson, 

2010). The findings of this research further reinforce these relationships. 
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Figure 6.15 - Distribution of active lifestyle 

6.2.14 Health 

The final topic in these analyses is the topic health, for which the correlation analysis is presented in 

Table 6.15. Within this topic, there were five variables, one of which showed no relationship with 

loneliness. Specifically, no relationship was found between drug use and loneliness, which contradicts 

the findings of Anderson (2016). This discrepancy may be attributed to the current study's focus on the 

neighborhood level rather than the individual respondent level.  

Table 6.15 - Correlation analysis health 

  

Physical health 

conditions 

At least 1 mental 

health condition 

Drugs (soft 

drugs/hard drugs) 

Moderately to 

severely lonely 

Pearson's r ,606** ,390** -0.059 

p-value 0.000 0.004 0.673 

 

From the remaining four variables, three were included in a factor analysis. By doing so, the factor 

physical health conditions was created. This variable has a significant positive relationship with 

loneliness. This indicates that individuals with more health conditions are more likely to experience 

loneliness. The distribution of physical health conditions is shown in Figure 6.16. It is noteworthy that 

the distribution from this variable and loneliness is almost identical. Therefore, the relationship is not 

surprising. Furthermore, this finding aligns with the existing literature, which also identifies a link 

between health and loneliness (Pinquart & Sorensen, 2001; Van Beuningen & Moonen, 2014; Anderson, 

2010; de Jong Gierveld & van Tilburg, 2010; Klok & van Tilburg, 2018), 

Figure 6.16 - Distribution of physical health conditions 
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In addition to physical health conditions, mental health conditions and its relationship with loneliness is 

examined. This revealed a significant positive relationship. This suggests that individuals with more 

mental health problems have a higher likelihood of experiencing loneliness. When looking at the 

distribution of this variable, as shown in Figure 6.17, it is notable that most neighborhoods score above 

average. Only a few neighborhoods are colored dark orange or red, indicating a score far below average. 

However, these neighborhoods are exactly the neighborhoods where loneliness is the highest above 

average. This indicates that there is a relationship between the two variables, but it is not a strong one, 

which is seen in the results from the correlation analysis as well. Cherry (2022) also found a relationship 

between mental health and loneliness.   

Figure 6.17 - Distribution of mental health conditions 

6.3  Conclusion 
In this chapter, the following sub question was answered: ‘What are the bivariate relationships between 

built environment factors at the neighborhood level and loneliness?’ The bivariate analyses reveal 

strong relationships between the independent variables and loneliness. Relationships between the topics 

dwelling, general quality, amenities, mobility, green, neighborhood composition, SES, social safety, 

social environment, social network, activities and health and loneliness were found. Moreover, some 

variables that do not have a relationship with loneliness are identified. Within the topics urban density 

and life events, no relationship with loneliness was found. This is consistent with the literature and 

therefore not surprising. Figure 6.17 shows the relationships between built environment factors and 

loneliness. The original variables that were combined into factors and their factor loadings are included 

in the figure to clarify what was measured. Also, the Pearson correlation is shown in the figure from 

which the strength of the relationship with loneliness can be seen. Overall, it can be seen that there are 

a lot of strong relationships between independent variables and loneliness. This is an important finding 

of this study. Moreover, from this figure, it can be seen that the built environment factors are related to 

each other. The factor analyses have reduced correlations within the topics, but there is still a lot of 

correlation between the factors. By presenting the distributions of variables into figures this became 

clear as well. Almost all variables score below average in the southern part of the city of Rotterdam. 

Because of these correlations, it is important to examine whether a regression analysis is the most 

appropriate approach for the next phase of this research. Due to the correlations, it may not be feasible 

to conduct a reliable regression analysis. Moreover, the indirect relationships will become clearer by 

constructing a Bayesian belief network. These analyses will both be explored in the following chapter. 

Nonetheless, the results from the bivariate analyses are already valuable, as they indicate significant 

relationships between a lot of independent variables and loneliness. These findings can already be taken 

into consideration in practical applications. 
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Figure 6.17 - Schematical representation of relationships between the built environment and loneliness 
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Chapter 7 

Built environment main predictors of 

loneliness and indirect relationships 
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7. Built environment main predictors of loneliness and 

indirect relationships 

In this chapter, two sub-questions will be answered. First the question ‘Which built environment factors 

at the neighborhood level are most important predictors of loneliness?’ is answered by conducting a 

regression analysis. Secondly, an answer will be given to the question ‘What are the direct and indirect 

relationships between the built environment factors related to loneliness at the neighborhood level?’ 

This is done by constructing a Bayesian belief network.  

7.1  Multilinear regression 
After conducting the factor analyses and correlation analyses, a regression analysis is performed to 

examine the effect of the independent variables on the dependent variable. It is already known which 

independent variables have a relationship with loneliness and only those who do have a relationship are 

included in the regression analysis. However, it is not known if certain variables explain the same portion 

of the variance and which variables are the most important predictors. Therefore, a regression analysis 

will be performed. By doing so, the main predictors of loneliness can be determined. This is important 

since these variables are most effective to improve in order to reduce feelings of loneliness.  

7.1.1 Multicollinearity 

The independent variables have significant correlations between each other. This is raising concerns 

about multicollinearity. Multicollinearity can cause problems, such as difficulty in distinguishing the 

individual effects of variables on the dependent variable. There are several ways to assess the presence 

of multicollinearity. One approach is to examine the correlations among the independent variables. 

According to Saunders, Lewis, and Thornhill (2016), Hair et al. (2019), and Tabachnick and Fidell 

(2007), the correlation should not exceed 0.9. However, opinions on this matter vary. Berry et al. (1985) 

and Field (2009) set a threshold of 0.8, for which Berry et al. (1985) state that it can be lowered to 0.7 

when dealing with a limited number of observations. Given the small number of observations in the 

dataset (only 53 neighborhoods), a threshold of >0.700 was examined. Table 7.1 presents all variables 

that exceed this threshold in terms of their correlation. 

From this table, it appears that many variables have correlations higher than 0.700. Variables should be 

removed to conduct a proper regression analysis. In this context, variables that have numerous 

relationships and variables of lesser importance are removed and highlighted in red. However, the 

question remains whether this threshold is the most appropriate to apply. By using this threshold, 

important variables that should actually be included in the regression analysis are being excluded. 

Therefore, it was decided to adopt Hair's threshold of 0.900 and apply an alternative test. 

The alternative test that can be used it to examine the variance inflation factor (VIF), which is visible 

within the results of a regression analysis. Consequently, the regression will be performed with all 

variables using stepwise and then the VIF values will be examined. Opinions about the threshold of the 

VIF values differ. However, in this study, the threshold that was most found is used. This is the threshold 

of Myers (1990) and Alin (2010), which is a threshold of 10. This means that values above 10 indicate 

multicollinearity. Stepwise can already prevent multicollinearity to a high degree but the examination 

of the VIF values provides definite answers. If multicollinearity persists, it can be concluded that the 

dataset is not suitable for regression analysis. 
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Table 7.1 - Correlations >.700 

Correlations >.700 

% homes with over-occupancy ↔ Neighborhood satisfaction -.751** 

% homes with over-occupancy ↔ Neighborhood composition .844** 

Satisfaction with dwelling ↔ Neighborhood disorder -.700** 

Satisfaction with dwelling ↔ Social cohesion and participation .732** 

average property value per square 

meter of living space 
↔ 

% Completed higher education 

(HBO or WO) 
.873** 

average property value per square 

meter of living space 
↔ Social network .744** 

average property value per square 

meter of living space 
↔ Active lifestyle .864** 

average property value per square 

meter of living space 
↔ Physical health conditions -.741** 

Neighborhood satisfaction ↔ Neighborhood composition -.794** 

Neighborhood satisfaction ↔ Neighborhood disorder -.788** 

Neighborhood satisfaction ↔ Social cohesion and participation .832** 

% satisfied with overall amenities ↔ Satisfaction with natural elements .765** 

Neighborhood composition ↔ Social network -.711** 

% Completed higher education 

(HBO or WO) 
↔ Social network .776** 

% Completed higher education 

(HBO or WO) 
↔ Active lifestyle .870** 

% Completed higher education 

(HBO or WO) 
↔ Physical health conditions -.881** 

Social network ↔ Active lifestyle .798** 

Social network ↔ Physical health conditions -.733** 

Active lifestyle ↔ Physical health conditions -.781** 

 

7.1.2 Execution of analysis 

The regression analysis is performed in SPSS using the Stepwise method. The stepwise method is the 

most suitable method for this study as there are correlations between the variables. The output of the 

regression analysis shows four models. The first model includes neighborhood satisfaction. In the 

second model, the variable physical health conditions is added to this. In the third model, social cohesion 

and participation is added on top of these two variables. In the last model, neighborhood satisfaction is 

removed. The adjusted R square values increase until the third model after which the value decreases. 

The highest adjusted R square is from model 3 and is 0.617, this means that 61.7% of the variance of 

loneliness is explained by the independent variables in the model. Considering the adjusted R square 

values, model 3 would be the best model. However, there are more outputs that are important, such as 

the significance of the models. Model 3 has an F value of 28.954 with a significance of <0.001. This 

means that the probability of a value of >28.954 is less than 0.001. Model 4 has an F value of 41.875 

and also a significance of <0.001. In other words, the probability of a value above 41.847 is less than 

0.001. Due to this, it can be concluded that the regression analysis contains explanatory variables.  The 

last output table in SPSS is the coefficients table. This table provides information on the effect of the 

dependent variables on the independent variables. In this case of model 3, loneliness = 55,604 + -1,596 
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*neighborhood satisfaction + 2,984 * physical health conditions + -2,783 * social cohesion and 

participation. But firstly, it is important to check the significance, which is conducted using a t-test. The 

probability of a value of > -1.338 for neighborhood satisfaction is 0.187. Thus, this model is no longer 

significant. Therefore, model 3 should not be used and there will be looked at model 4 as this model had 

a high adjusted R squared value (0.611). Furthermore, all values are significant in this model, making it 

a suitable model. The coefficients table of model 4 is shown in Table 7.2.  

Finally, as mentioned earlier, it is important to look at multicollinearity. This is done using the VIF 

values. These are also shown in Table 7.2. By looking at the VIF values of model 4, it is immediately 

noticeable that there are no values close to 10, which is the set threshold. In fact, both VIF values are 

1,120. This is considerably lower than 10 and therefore it seems that there is no multicollinearity. It is 

noticeable that the VIF values in the third model are a lot higher than in the fourth model. This means 

that there is more mutual correlation in the third model than in the fourth model which is explained by 

neighborhood satisfaction. It was seen earlier that neighborhood satisfaction has a significant 

relationship with all other variables, so this observation is not surprising. However, the results of model 

4 are used for the next section, which explains the results of this analysis.  

Table 7.2 - Results of regression analysis 

7.1.3 Results 

From the results of the regression analysis, it can be concluded that if the variable physical health 

conditions increases by 1%, loneliness increases by 3.213%. Thus, it is recommended to reduce physical 

health conditions in neighborhoods so that loneliness also decreases. Recommendations for this are 

given in chapter 8. As for social cohesion and participation, an even higher unstandardized coefficient 

is found. If social cohesion and participation is increased by 1% in a neighborhood, loneliness reduces 

by 4.035%. It is therefore important to promote neighborly contact and participation in one's own 

neighborhood.  

Other variables are not included in the regression model. Consequently, it is not clear how the other 

variables are related to loneliness. This could be caused by the relatively small sample size of 53 

neighborhoods. If a large sample is used, the t-distribution can better approach the normal distribution 

and the standard error will become smaller (van Beek et al., 2023). By using a larger sample size, it 

would be possible that more variables are included in the model. Besides the sample size, it is possible 

that these variables were not included because there are too many interrelationships. However, 

multicollinearity is tested, and this is not found in the current model. Additionally, indirect relationship 

between the independent variables can explain the results found in this regression analysis further 

because some variables, indicating the need to examine the indirect relationships. However, after 

conducting this regression analysis, it becomes clear that physical health conditions and social cohesion 

and participation are main predictors for loneliness.  

Model  

Unstandardized 

Coefficients  

Standardized 

Coefficients t Sig. 

Collinearity 

Statistics   

B 

Std. 

Error Beta   

Toleran

ce VIF 

4 (Constant) 55.604 0.641  86.715 0,000   

 

Physical health 

conditions 3.213 0.685 0.429 4.690 0,000 0.893 1.120 

 

Social cohesion 

and 

participation -4,035 0.685 -0.539 -5.890 0,000 0.893 1.120 
a. Dependent Variable: Moderately to severely lonely 
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7.2 Bayesian belief network 
In the previous section it is seen that the main predictors for loneliness are physical health conditions 

and social cohesion and participation. However, the indirect relationships between built environment 

factors and loneliness are not examined yet. A Bayesian belief network (BBN) is a method used to find 

and visualize direct and indirect relationships between variables. By creating a Bayesian belief network, 

the direct and indirect relationships are clearly visible in the model. Moreover, a technique such as belief 

networks can be used even with multicollinearity (Hair et al., 2010). In the dataset of this study, there is 

no multicollinearity but there are strong relationships between the variables, indicating that a belief 

network is suitable for this study.  

A BBN is based on conditional probabilities. It is constructed based on two steps. First, the structure of 

the network should be determined. In this step, there will be determined what depends on what, which 

is the conditional independence between variables. Secondly, the parameters should be determined by 

using the expectation maximization learning algorithm. The parameters are the strengths of the 

relationships (Cheng et al., 2001). This is also referred to as the conditional probabilities. Thus, the 

nodes represent variables with conditional probabilities and their relationships, while the arrows show 

the strengths of the relationships between the nodes. As a result, it creates a model with the inclusion of 

probabilities and strength indicators for the arrows.  

One advantage of using a BBN is its applicability in situations characterized by significant correlations 

between variables, such as the present study. In such scenarios, a BBN provides a clear overview of how 

the variables relate not only to the dependent variable but also to the independent variables. 

Consequently, it is a suitable method for this particular study. However, it does require a large sample 

size depending on the number of variables used. In this case, the more variables that are included in the 

BBN, the more samples are needed. Therefore, it is decided that less important variables are not included 

in this analysis, making it more suitable for the analysis. Accordingly, the BBN will be more concise 

and comprehensible.  

7.2.1  Dataset 

To create a compact and usable BBN, the dataset should be changed. In addition to removing variables, 

the data should be changed in order to construct a proper BBN. The reason for this is that the BBN 

shows all answer options as a state. Currently, the variables are measured in percentages or fall within 

a factor which gives numbers between -3 and 2. In the case of loneliness, the BBN will show 40%, 41%, 

42% until the highest value of loneliness. Since BBN uses states, the existing data could generate a 

hundred states, which would be overwhelming and impractical. Therefore, the variables need to be in a 

number of categories, so the variables need to be discretized. This is done in two steps. First of all, to 

maintain the valuable information of the variables, an equal distance between the categories is preferred. 

Because of that, the minimum and maximum value are distracted from each other and divided by five, 

as this is a proper number of categories. Secondly, the number of answers in each state are compared. If 

a state has only a few answers, it is combined with the second state. This helps to create states that are 

more equal in number of answers. Moreover, if one state has a lot of answers while the others do not, 

they will be transformed into other categories. This is the case for household income. A lot of people 

have an income below €40.000 per year but there are some outliers. For this variable, a low, medium 

and high income is used for the states. Overall, this way of discretizing data will ensure that the data 

keeps its valuable information. The final results of the discretized variables can be seen in Table 7.3. 

The percentages of answers for each state are also shown in this table, indicating the distribution of the 

answers over the states. Additionally, each state is labeled based on a ranking order. Still, this data is on 

the neighborhood level, so the label refers to people living in the neighborhood. For instance, in one 

neighborhood people hardly experience feelings of loneliness compared to the other neighborhoods in 

Rotterdam. These discretized variables will be used to construct the BBN.    
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Table 7.3 - Dataset for the Bayesian belief network (N = 53) 

Variable State Label Category % Variable State Label Category % 

Loneliness 

0 Least loneliness < 47% 18  
    

1 Less loneliness 47% - 55% 32  
    

2 More loneliness 56% - 62% 28  
    

3 A lot of loneliness > 62% 23  
    

Dwelling 

Dwelling 

satisfaction 

0 Very unsatisfied <-1 19 

Property 

value 

0 Very affordable < 1750 30 

1 Unsatisfied -1 - 0 37 1 Affordable 1750 - 2250 29 

2 Satisfied 0 - 1 23 2 Somewhat expensive 2250 - 2750 26 

3 Very satisfied > 1 21 3 Expensive > 2750 16 

General quality & Amenities 

Neighborhood 

satisfaction 

0 Very unsatisfied <  - 1 19 

Satisfaction 

with 

amenities 

0 Very unsatisfied < 34% 7 

1 Unsatisfied -1 - 0 30 1 Unsatisfied 34% - 44% 31 

2 Satisfied 0 - 1 32 2 Neutral 45% - 55% 33 

3 Very satisfied > 1 20 3 Satisfied 56% - 67% 19 

    4 Very satisfied > 67% 10 

Mobility & Green 

Satisfaction 

with 

maintenance of 

infrastructure 

0 Very unsatisfied <  - 1 14 
Satisfaction 

with natural 

elements 

0 Very unsatisfied < - 1 23 

1 Unsatisfied -1 - 0 38 1 Unsatisfied -1 - 0 28 

2 Satisfied 0 - 1 31 2 Satisfied 0 - 1 30 

3 Very satisfied > 1 18 3 Very satisfied > 1 20 

SES 

Completed 

higher 

education 

0 Very few < 25% 37 
Disposable 

household 

income 

0 Low < 34 33 

1 Few 25% - 35% 19 1 Medium 34 - 40 37 

2 Some 36% - 46% 25 2 High > 40 30 

3 A lot > 46%  19     
Composition & Social safety 

Singles and 

migrants 

0 Very few < - 1 19 

Neighborhoo

d disorder 

0 Little disorder <  - 1 16 

1 Few -1 - 0 32 1 Some disorder -1 - 0 35 

2 Some 0 - 1 28 2 Disorder 0 - 1 31 

3 A lot > 1 22 3 A lot of disorder > 1 19 

Social environment & Network 

Social cohesion 

and 

participation 

0 Very little < - 1 17 

Social 

network 

0 Very small <  - 1 17 

1 Little -1 - 0 39 1 Small -1 - 0 34 

2 Some 0 - 1 26 2 Medium 0 - 1 34 

3 A lot > 1 17 3 Large > 1 15 

Health 

Physical health 

conditions 

0 Few <  - 1 18 

Mental health 

conditions 

0 Few < 8% 18 

1 Medium -1 - 0 32 1 Medium 8% - 11% 51 

2 Some 0 - 1 33 2 Some 12% - 15% 23 

3 A lot > 1 17 3 A lot > 15% 9 

Activities 

Active lifestyle 

0 Not active <  - 1 16  
    

1 Somewhat active -1 - 0 31  
    

2 Active 0 - 1 35  
    

3 Very active > 1 18           

 

7.2.2  Implementation 

The BBN is constructed using the GeNIe program (BayesFusion, 2023). This is a software program 

specifically designed for running BBN models. GeNIe is based on the expectation maximization 

algorithm to learn the probability distributions (BayesFusion, n.d.). Besides that, there are various 

learning algorithms to choose from within this program. In this research, the Greedy ThickThinning 

algorithm is used. This algorithm is based on the Bayesian search approach, which is a suitable approach 

for complex data. This is an approach that starts with an empty graph. First, links are added that increase 
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Figure 7.1 - Bayesian belief network 

the marginal likelihood. This is done until there are no increases anymore. After that, links are removed 

until there is a positive increase, creating the final model. Within this algorithm there is only one 

parameter, which is the max parent count. This parameter gives a maximum number of parents that a 

node can have (BayesFusion, n.d.). In this study, the maximum is set at 4.   

Another decision that needs to be made is about the background information. Within BBN models, 

background information can be added. Consequently, certain links can be forced and forbitten and tiers 

can be determined. By putting variables in certain links, the order is determined. Variables in tier two 

are not allowed to point to variables in tier one. Through this option, the dependent variable and any 

existing known relationships can be specified. In this study, the conceptual model shown in Figure 2.10 

is used as a base. Consequently, loneliness is placed in tier two while all other variables are placed in 

tier one. No relationships are forced or forbitten as this is not the case in the conceptual model. By 

making all those choices, a proper BBN will be constructed.  

7.2.3  Results 

The BBN model, including its conditional probability tables, is presented in Figure 7.1. In the model, 

the physical built environment variables are represented by green nodes. Socio-demographics and other 

personal factors are coloured blue, while social factors are displayed in yellow. The dependent variable, 

loneliness, is shown in red. The conditional probilities are represented using bar icons. Additionally, the 

arrows are shown in a way that the strength of the relationship can be seen. In this context, a thick, so 

bolt, arrow represents a strong relationship.  
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Firstly, the network structure is examined. It is immediately clear that in this model, the variable social 

cohesion and participation has a direct relationship with loneliness. This is not surprising as this was 

found to be the main predictor of loneliness in the regression analysis. However, it is noteworthy that 

active lifestyle also has a direct relationship with loneliness. This variable was not included in any of 

the models created in the regression analysis.  Besides the direct relationships, it is important to examine 

the indirect relationships. There are some clusters within the model, indicating that these are important 

built environment factors. For instance, neighborhood satisfaction has a relationship with five other 

variables. This is not surprising as a lot of relationships were found between this variable and the other 

variables in the correlation analyses. Furthermore, SES values are connected with each other. Disposable 

household income has a relationship with property value and the property value has a relationship with 

educational level. Moreover, singles and migrants have a relationship with property value. These 

variables are related with satisfaction variables and the social network. This is indicating that there is a 

relationship between the satisfaction in neighborhoods and their SES.  Lastly, mental health conditions 

does not have a relationship with any of the other variables. In the correlation analyses, few relationships 

were found between this variable and the other variables. However, this is indicating that these 

relationships are not as strong as other relationships.  

In addition to the network structure, it is important to examine the strength of influence in the BBN 

model. The program calculates values to determine the strength of influence which is shown through 

the thickness of the arrows. The average strength of influence for each relationship is presented in Table 

7.4. A higher value indicates a stronger link between the variables. The values in the table are sorted 

from high to low. It is noteworthy that there are no exceptional high values. The highest strength of 

influence is 0.463 while a score of 1 is possible. However, there are also no extreme low values present. 

The lowest value in the model is 0.201, which is the relationship between active lifestyle and loneliness.  

The most important relationships are examined in the sections below.  

Table 7.4 - Average strength of influence BBN 

Average strength of influence 

Completed higher education → Physical health conditions 0.463 

Property value → Completed higher education 0.450 

Disposable household income → Neighborhood satisfaction 0.450 

Neighborhood satisfaction → Neighborhood disorder 0.420 

Neighborhood satisfaction → Social cohesion and participation 0.405 

Completed higher education → Active lifestyle 0.390 

Neighborhood satisfaction → Singles and migrants 0.361 

Completed higher education → Social network 0.332 

Satisfaction with amenities → Disposable household income 0.307 

Social cohesion and participation → Dwelling satisfaction 0.288 

Disposable household income → Dwelling satisfaction 0.271 

Singles and migrants → Property value 0.262 

Active lifestyle → Satisfaction with maintenance of infrastructure 0.239 

Disposable household income → Property value 0.218 

Social cohesion and participation → Loneliness 0.213 

Neighborhood satisfaction → Satisfaction with natural elements 0.211 

Active lifestyle → Satisfaction with natural elements 0.207 

Active lifestyle → Loneliness 0.201 
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Social cohesion and participation – Loneliness 

The first relationship that is examined is the relationship between social cohesion and participation and 

loneliness. It is evident that this is an important relationship as it is the main predictor of loneliness 

according to the regression model. In a BBN, states can be selected to observe how the probabilities of 

variables change, creating updated probabilites. In Figure 7.2, the updated probabilities for the states 

within loneliness can be seen. It should be noted that there is a percentage >100%. This can be the 

case because the percentages are rounded. The bottom row of the figure represents the states in 

percentages of loneliness when there is no evidence, so the original percentages. The other states of 

social cohesion and participation are shown on the y-axis as well. The probabilities of states occurring 

within the variable loneliness are shown in percentages on the x-axis. In the context of Figure 7.2, if 

there is very little social cohesion and participation within all neighborhoods, the percentage of more 

loneliness and a lot of loneliness is 60% and the least loneliness is 18%. On the other hand, if there is a 

lot of social cohesion and participation, the percentage of more loneliness and a lot of loneliness 

decreases to 44% and the percentage of least loneliness increases to 27%. These results show that 

there is a clear relationship between the two variables. This indicates that residents living in 

neighborhoods with good social cohesion and participation have less chance of experiencing feelings 

of loneliness.  

Active lifestyle – Loneliness 

Another direct relationship that is found is the relationship between active lifestyle and loneliness. The 

strength of influence for this relationship is relatively low, making the results from the updates 

probabilities interesting. The updated probabilities are presented in Figure 7.3. If residents of a 

neighborhood are not active, 60% of the resident's experience more or a lot of loneliness. Meanwhile, if 

all residents are very active, the percentage of more and a lot of loneliness decreased to 38%. From 

Figure 7.3, it can clearly be seen that the percentage of least loneliness and less loneliness increases 

from left to right while the percentage of more and a lot of loneliness decreases. This shows the 

importance of supporting people in having an active lifestyle.  
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Figure 7.2 - Updated probabilities loneliness based on social cohesion and participation 
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Figure 7.3 - Updated probabilities loneliness based on active lifestyle 

Neighborhood satisfaction – Social cohesion and participation 

The relationship between neighborhood satisfaction and social cohesion and participation is important 

as it is an indirect relationship to loneliness and neighborhood satisfaction is connected to a lot of other 

variables. Therefore, the updated probabilities for this relationship are discussed. The updated 

probabilities can be seen in Figure 7.4. From this figure it becomes clear that neighborhoods with low 

satisfaction rates have very little social cohesion and participation. In neighborhoods where people are 

very satisfied, social cohesion and participation increases. In this case, 43% of the neighborhoods have 

a lot of social cohesion and participation. Consequently, improving neighborhood satisfaction can lead 

to more social cohesion and participation and because of that it can indirectly reduce loneliness.  

 

Figure 7.4 - Updated probabilities social cohesion and participation based on neighborhood satisfaction 
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Completed higher education – Active lifestyle 

Completed higher education also has an indirect relationship with loneliness where active lifestyle is the 

mediating variable. Therefore, the relationship between education level and active lifestyle is examined. 

The updates probabilities for active lifestyle based on the education level are shown in Figure 7.5. From 

this figure, it becomes immediately clear that in neighborhoods with very few residents that are highly 

educated, the percentage of active and very active residents is low, namely 11%. This increases 

significantly, where ultimately in neighborhoods with a lot of residents that are highly educated, 83% is 

active or very active. However, the biggest increase is seen between very few completed higher 

education, and few completed higher education. Between these two states, the percentage of active and 

very active residents increases by 59%. This result indicates that promoting an active lifestyle is most 

useful in neighborhoods with a low percentage of highly educated residents.   

Figure 7.5 - Updated probabilities Active lifestyle based on completed higher education 

Disposable household income – Neighborhood satisfaction 

The last relationship for which the updated probabilities are examined is the relationship between 

disposable household income and neighborhood satisfaction. This is important as there is a cluster of 

SES variables and because neighborhood satisfaction has a cluster which is related to the social cohesion 

and partipation in neighborhoods. The updates probabilites of neighborhood satisfaction based on the 

disposable household income can be seen in Figure 7.6. It is evident that neighborhood satisfaction 

increases if residents have a high income. In neighborhoods were everyone has a low income, only 10% 

is (very) satisfied, while in neighborhood were everyone has a high income, 90% is (very) satisfied. The 

percentage of unsatisfied residents decreases if people have a high income. This is stressing the 

importance of improving neighborhood satisfaction in neighborhoods were the income is low on 

average.  
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7.3  Conclusion 
In this chapter, two sub questions were answered. The first question that was answered is ‘Which built 

environment factors at the neighborhood level are most important predictors of loneliness?’ A 

regression analysis was performed to determine the main predictors of loneliness. From the analysis it 

became clear that social cohesion and participation and physical health conditions are main predictors 

of loneliness. A 1% increase in physical health conditions increases loneliness by 3.21%. This indicates 

that by improving physical health conditions, loneliness decreases. Additionally, by increasing social 

cohesion and participation with 1%, reduces loneliness with 4.03%, indicating the importance to 

improve social cohesion and participation. Interventions and measures to improve these variables will 

be given in the next chapter. 

The second sub question that was answered in this chapter is ‘What are the direct and indirect 

relationships between the built environment factors related to loneliness at the neighborhood level?’ 

From the bivariate analyses, it could already be seen that there are a lot of relationships between the 

independent variables and loneliness and that there are a lot of relationships between variables. 

However, these analyses did not provide a full answer to the question as indirect relationships were still 

not known. Therefore, a Bayesian belief network (BBN) was constructed to answer this question. From 

this model it became clear that social cohesion and participation and active lifestyle have a direct 

relationship with loneliness. Social cohesion and participation appeared to be a main predictor for 

loneliness in the regression analysis and now this evidence is even stronger. Additionally, clusters within 

the BBN can be seen. Neighborhood satisfaction has a relationship with five other variables, and it has 

an indirect relationship with loneliness where social cohesion and participation is the mediating variable. 

Improving neighborhood satisfaction can therefore indirectly lead to a reduction of loneliness. 

Moreover, SES variables are related, Disposable household income, singles and migrants and 

educational level all have a relationship with the property value. This could be an indication that 

neighborhoods with a low SES should get priority in implementing interventions as they might be most 

useful in those neighborhoods. In short, direct relationships between social cohesion and participation 

and active lifestyle and loneliness were discovered and indirect relationships between variables relating 

to satisfaction and SES factors and loneliness were found.   

Figure 7.6 - Updated probabilities Neighborhood satisfaction based on disposable household income 
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Chapter 8 

Management, design and planning of 

the built environment 
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8. Interventions for the management, design and 

planning of the built environment 

In this chapter, the sub question ‘What advice can be given to urban planners and designers on how to 

reduce feelings of loneliness among residents?’ is answered. The aim of this chapter is to translate the 

findings of this research, to be applied in practical settings. This is done by first conducting a 

brainstorming session after which interventions and measures to contribute to a reduction in feelings of 

loneliness based on the results of the brainstorming session and literature are given.  

8.1  Brainstorming session II 
For the brainstorming session, it is important to find measures and interventions that are within the 

management department. This is important since the planning and design steps are quite logical but 

within the field of management, interventions are unknown. For example, neighborhood satisfaction can 

be influenced by the management, but concrete interventions are unknown. This brainstorming session 

helps to identify these measures and interventions.  

The brainstorming session is conducted at the Municipality of Rotterdam, using the results from the 

systematic literature review and data analyses. Experts from various disciplines in public space 

management are invited to participate in the brainstorming session. These experts have a lot of 

knowledge of the existing practices and of realistic opportunities. Moreover, it is important to involve 

diverse disciplines to ensure that ideas are not limited to a single perspective and to develop an integrated 

plan. An integrated plan of measures and interventions is important since ideas can be excellent within 

one discipline but impossible within another discipline. For instance, by planting more trees, the 

discipline green will be satisfied but this may not be possible because of underground infrastructures 

and limited space, making this discipline unsatisfied.  The invitations are sent a couple weeks in advance 

in order to get as many participants as possible.  

The session started with a brief presentation of the research, followed by an explanation of the purpose 

of the brainstorming session. The experts were divided into three groups of four individuals each. This 

was done in order to facilitate collaborative discussions among them. Four big posters were plotted at 

which experts could stick a post-it note with their knowledge of existing interventions within the 

municipality of Rotterdam. The researcher walked around to help the three groups but also to clarify 

results. For instance, some groups were struggling in the beginning, so the researcher gave some 

examples of already known interventions. By doing so, the group had more ideas of in which direction 

to think. Furthermore, some post-it interventions were unclear, for instance, someone wrote down that 

the municipality of Rotterdam does maintenance on the roads. However, the question is what they do 

for maintenance, for example cleaning or repairing. By asking groups to write this down in a more 

specified way, the results became clearer.  

Some interesting and unknown interventions can be seen from this brainstorming session. For example, 

the management department of the municipality of Rotterdam has neighborhood concierges. These are 

people that are present in a community center, and they walk around to see what is happening in the 

neighborhood. By doing so, social cohesion and participation can be improved. Furthermore, the 

municipality of Rotterdam has special routes for rollators but also green routes to ensure that residents 

can walk through green areas. These are some interventions that are very suitable to try and reduce 

feelings of loneliness among residents. All results of the brainstorming session can be found in Appendix 

XI. In the next section, interventions per topic will be discussed. These interventions will partly be based 

on the results of this study but also on existing literature.   
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8.2  Built environment interventions 
This section discusses potential measures and interventions to contribute to reducing loneliness through 

the built environment for each topic. 

8.2.1 Dwelling 

In neighborhoods with higher property values, there tends to be less loneliness. Therefore, maintaining 

neighborhood diversity can be beneficial. This entails a mix of both homeownership and rental 

properties, with a range of different price points. However, this might affect social cohesion as the 

average property value is correlated with household income and education level. Tolsma et al. (2009) 

found a relationship between the average income of neighborhoods and social cohesion, indicating that 

neighborhoods with higher incomes have more social cohesion. Therefore, the effectiveness of this 

intervention is unsure. Additionally, over-occupancy has been found to be associated with loneliness. 

One option to address this is to provide larger housing options. However, in practice this can be a 

challenge because housing prices are often partly based on the size of the dwelling. 

Furthermore, there is a relationship between dwelling satisfaction and loneliness. It is crucial to provide 

effective sound insulation from external sources and neighboring residents. Furthermore, dwellings 

should be of an adequate size. It is likely that individuals residing in larger homes are more satisfied 

compared to those living in small spaces. Therefore, the recommendation to make larger homes available 

applies in this context as well.  

Another important aspect is proper maintenance of dwellings. Social housing units fall under the 

responsibility of housing cooperatives. Encouragements, such as subsidies and policy adjustments, can 

be implemented to encourage homeowners to maintain their properties effectively. Within new 

construction projects, consideration can be given to using low-maintenance materials, such as dark 

bricks and synthetic window frames. When replacing window frames, choosing synthetic frames instead 

of wooden ones can also be beneficial. 

8.2.2 General quality 

The variables within the factor neighborhood satisfaction were presented to the experts of the 

municipality of Rotterdam during the brainstorming session and a number of concrete interventions 

emerged. In order to prevent nuisance, the municipality of Rotterdam collects bulky waste free of charge. 

In addition, there are gardens next to the container so that people are less inclined to put garbage next 

to the container. Besides that, the containers can be adopted. This is done by residents of Rotterdam 

who, together with the municipality, keep an eye on the containers in the neighborhood. These adopters 

keep the containers clean and make reports of misplaced waste. This keeps the neighborhood cleaner, 

and another added benefit is that it can provide social contact in the neighborhood. There are also checks 

by officers, which could perhaps be done more in some neighborhoods to increase satisfaction.  

Besides the nuisance variables within the factor, there are a number of satisfaction variables present. 

This could be improved by opting for self-management. In this principle, residents of a neighborhood 

manage a public area in the neighborhood. Here the residents get to choose how it looks and they get to 

work on it themselves. This is, in addition to providing a higher score on satisfaction, also beneficial for 

the social environment. It can provide neighbors with contacts and is a form of participation. 

Participation can, on the other hand, be used to increase satisfaction. People who see their ideas and 

wishes coming true are generally more satisfied with their neighborhood.  A lot of participation projects 

are already being carried out within the municipality of Rotterdam. In addition, perception surveys are 

conducted to see how people experience public space and how this can be improved.  

When developing a new project, it is important to place enough litter bins and to carry out a participation 

process beforehand. Additionally, it is important to ensure good maintenance by adding maintenance-

free materials. With the above interventions, neighborhood satisfaction is likely to improve. 
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8.2.3 Amenities 

Within the topic amenities, it is important to offer enough and a diverse selection of amenities in a 

neighborhood. By talking to experts within this field, the solution came to adopt policies that encourage 

people to start an amenity in a neighborhood. For instance, subsidies can be provided to entrepreneurs 

that start a business in the neighborhood that serves as an important amenity. By doing so, entrepreneurs 

might start a business sooner at a certain location. Another example is that developers need to have a 

certain number of amenities in the neighborhood before they can execute the project. Furthermore, 

municipalities should arrange space within the zoning plans, depending on the situation in a 

neighborhood. By providing certain space for amenities in the zoning plans, amenities need to be located 

and cannot be replaced for dwellings and industrial functions.  

8.2.4 Mobility 

For the topic mobility, it is important to keep the sidewalks well maintained and safe. The municipality 

of Rotterdam does a lot to keep the sidewalks this way. First of all, there is a website where complaints 

can be filed by residents. This helps in the early detection of defects. Furthermore, the municipality does 

a lot to keep the roads and sidewalks accessible. For example, by keeping the roads obstacle-free, which 

is done by cleaning the roads and not placing objects on the roads. Additionally, lighting is placed and 

maintained and replaced when needed.  

When looking at the maintenance of sidewalks and bike paths, it can be divided into four types of 

maintenance. The first two types of maintenance are for minor maintenance and disruption maintenance. 

Both of these are done after a complaint is filed or if it is seen by a neighborhood concierge of officer. 

The third type of maintenance is major maintenance. This happens once in a while, and it involves 

removing the top layer of the road and putting a new one in. In the case of sidewalks, the sidewalk is 

repaved. The last type of maintenance is rehabilitative, in this case a road or sidewalks is replaced by a 

new road. It is very important that these four types of maintenance are conducted as it has a relationship 

with loneliness.  

8.2.5 Green 

The factor "Satisfaction with natural elements" has a negative relationship with loneliness. Therefore, it 

is important to improve attractiveness, recreational value and satisfaction. In the city of Rotterdam, a lot 

is already being done to achieve this: biodiversity is being increased so that the greenery is no longer so 

monotonous and seven large parks have been realized. They also have edible greenery, such as apple 

trees and blackberries. However, these things can also cause inconvenience. For example, a modified 

mowing policy for the sake of biodiversity can be perceived as messy, and an apple tree can cause a 

nuisance as apples rot on the ground. An analysis of where these places are located and their satisfaction 

with greenery could reveal this.  

Green routes have also been created in Rotterdam. These are routes that pass by a lot of greenery, 

allowing people to enjoy nature. This could reduce loneliness because of the satisfaction and presence 

of greenery but also because of safe and well-maintained sidewalks and bicycle paths. However, no 

relationship was found between the number of trees and the area of greenery per neighborhood so it is 

questionable how much these routes could reduce loneliness.  

Recreational places are likely to be green spaces where activities take place. Cohen et al. (2008) found 

that more parks provided more social cohesion and Moulay et al. (2017) adds that a clear structure can 

cause people to stay in a park longer and thus have more contact. Additionally, Kaźmierczak (2013) 

indicates that green space should be well maintained because this makes people use it as recreational 

space more often. Consequently, it is important for social cohesion in a neighborhood that there is 

enough recreational green space. Recreational green space can increase social cohesion and therefore 

reduce loneliness. The relationship between green space and social cohesion was seen in this study 

where a positive significant relationship was found. Thus, by improving greenery, social cohesion can 
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be improved and by doing so, loneliness reduces in theory. However, a full study could be devoted to 

this topic because there are many factors involved.  

8.2.6 Composition 

Three variables are present in the factor singles and migrants, namely non-western migration 

background, household without children and single-parent families. In new construction projects, 

housing for these target groups can be included in the design but note that there must be a diverse range 

of housing so that a diverse group is created. In existing areas, however, this is more difficult to address. 

The only way to really change this is by adjusting policies so that certain target groups can be given 

priority for housing, for example. However, this is difficult while there are other more concrete built 

environment factors that can be changed relatively easily. Furthermore, it should be noted that ethnic 

diversity has a negative relationship with social cohesion, indicating that people living in ethnic diverse 

neighborhoods experience less social cohesion (Koopmans & Schaeffer, 2016). Therefore, the 

effectiveness of these interventions is questionable.   

8.2.7 SES 

SES is also an issue that is difficult to improve. First, it is notable that people with higher SES tend to 

live in neighborhoods with a higher average property value than average. Therefore, a better distribution 

can be made by creating a diverse supply of housing. Furthermore, policies can be adjusted so that there 

are varying incomes and educational levels in a neighborhood. However, the average income has a 

relationship with loneliness, meaning that neighborhoods with higher incomes have more social 

cohesion (Tolsma et al., 2009). Therefore, it might be more suitable to implement other interventions in 

neighborhoods with a low SES and with a lot of singles and migrants. For example, green, amenities 

and infrastructure can be improved in these neighborhoods because they benefit the most from it.  

8.2.8  Social safety 

To improve the variable neighborhood disorder, there are a lot of options. A sense of safety can be 

created in different ways. For example, a neighborhood app can help with the feeling of safety, and this 

may make residents feel more responsible when they see something happen. Furthermore, the city of 

Rotterdam provides free safety boxes to its residents, which contains various attributes that residents 

can use to emphasize the speed limit, which might provide a safer feeling as well. Additionally, residents 

can go to the community center with their complaints or problems. This community center is a physical 

location where a neighborhood officer is present.  

When looking at the literature, it can be seen that 

a sense of security can be created by reducing 

crime. This can be done by using the crime 

prevention through environmental design 

(CPTED) principle. This principle is shown in 

Figure 6.1. In this context, strategies are based on 

influencing the decisions of an offender. One 

strategy is natural surveillance. This means 

designing public spaces in a way that allows for 

visibility from surrounding buildings and ensures 

sufficient street activity. The use of low fences 

and shrubbery can also help deter criminal 

activity. Furthermore, good maintenance of 

public space shows that someone is alert and 

actively present, which can influence the 

decision-making process of an offender. Finally, 

an important intervention is to place enough 

streetlights (Cozens & Love, 2015).  Figure 6.1 - Crime prevention through environmental design 

principles (Cozens, 2014) 
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8.2.9 Social environment 

The most important factor in reducing loneliness is the social environment. It is important that people 

have a sense of belonging and that people experience social cohesion and actively participate in the 

neighborhood. To this end, the municipality of Rotterdam already does a number of things. For example, 

meetings and activities are organized and they have community centers. They also have an initiative 

called Citylab010. This is an organization set up by the municipality of Rotterdam in which residents 

can apply for a subsidy for an idea that makes Rotterdam more social, greener or safer. The municipality 

is trying to stimulate innovative ideas and to ensure that more people participate actively. In the 

Netherlands, some cities work with the platform my neighborhood plan (mijnwijkplan). Here residents 

can submit ideas and vote on other people's ideas, if a plan has enough votes it is implemented. This 

creates more involvement and connection in the neighborhood. In this platform, many ideas are posted 

about adding green spaces so this can also provide more satisfaction with green spaces. Additionally, 

neighborhood initiatives such as a neighborhood vegetable garden can improve social cohesion 

(Kingsley & Townsend, 2006; Teig et al., 2009; Veen et al., 2016; Whatley et al., 2015). However, 

social cohesion and participation is a broad topic so there are many interventions. These interventions 

can be discovered when doing a literature review on the topic.  

8.2.10 Social network 

This factor is more challenging to influence through built environment interventions because it includes 

qualitative social networks. Someone can feel satisfied about their social network by the social 

environment. Consequently, interventions within the topic social environment can contribute to an 

increase in social networks. However, an increase in this variable through built environment is hard as 

it is a personal increase and because it is not related to the built environment, interventions are not further 

discussed.  

8.2.11 Activities 

Within the topic activities, it is especially important to stimulate movement and activate people to 

participate in a hobby or sports club. In the city of Rotterdam, some things are already being done to 

stimulate movement. There is a vision established in Rotterdam to make sure people get outside more. 

Furthermore, there are fitness parks where various fitness equipment is available. This ensures that 

everyone can exercise. Besides that, there are skate parks and playgrounds, which ensures that children 

get outside and keep moving.  

Literature indicates that improving active transportation infrastructure helps make residents more active 

(Smith et al., 2017). Recommendations for this have already been provided within the topic mobility. 

Moreover, it is indicated that parks, playgrounds and walkability benefit exercise and health (Smith et 

al., 2017). It is therefore recommended that playgrounds and parks are implemented in development 

projects. In existing neighborhoods, it is important to ensure that they are present and in good condition. 

To ensure that people practice hobbies it is advisable to organize, for example in the community center, 

activities or inexpensive courses. This already happens in many municipalities so perhaps this is also 

the case in the city of Rotterdam. This is however not a built environment factor and therefore not 

discussed further.  

8.2.12 Health 

Within the topic Health, various initiatives have been undertaken to promote physical activity. However, 

as mentioned before, these interventions have already been discussed, so it is not necessary to discuss 

those more. In short, stimulating active transport modes and sports is crucial. Some interventions are 

already implemented in the city of Rotterdam. For instance, parking areas are transformed into parking 

spaces for bicycles. Moreover, sport parks are installed and well maintained, and rollator routes are 

created. This all promotes physical activity and therefore health. Besides that, Halpin et al. (2010) found 

that policy adjustments and education campaigns can be implemented. However, reducing health is a 
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huge topic which is influenced by many factors so more research within this topic can provide more 

concrete interventions.  

8.3  Customization of interventions 
It is important to emphasize that the implementation of built environment factors remains a customized 

approach. The results indicate that neighborhoods with a low SES experience a higher level of 

loneliness. Therefore, it is a good idea to prioritize improving certain variables within these 

neighborhoods. By implementing interventions in these areas, it can lead to more social cohesion and a 

reduction in loneliness. In these neighborhoods, interventions targeting social cohesion and promoting 

an active lifestyle can make a significant difference. The BBN already showed that income, education 

level, social network, and active lifestyle are (in)directly related. Therefore, it may be more effective to 

initially focus on implementing interventions to encourage physical activity in neighborhoods with a 

low SES. It is essential to evaluate each neighborhood individually to determine which interventions 

will effectively improve the area and thus reduce loneliness. In this context, the BBN can be used to 

examine which interventions fit best with certain neighborhood characteristics. For example, a 

neighborhood with a low SES and many physical health conditions might benefit most from 

implementing interventions within the topic green, amenities and mobility.  

8.4  Conclusion 
The aim of this chapter was to provide an answer to the question: ‘What advice can be given to urban 

planners and designers on how to reduce feelings of loneliness among residents?’ An answer to this 

question has been given by taking several steps. First of all, the data analysis provided information on 

what to improve. The ways of improving those factors are based on a brainstorming session with experts 

within the field of management in the built environment and on relevant literature. Some concrete 

interventions are given, such as creating a diverse range of housing options and amenities in newly 

developed projects and the promotion of physical activity through the availability of walking routes, 

fitness parks and playgrounds. The most important variable to improve is social cohesion and 

participation. This can be done by adding green spaces and organizing community activities. 

Furthermore, an application can encourage greater participation. However, a literature review in the 

aspects influencing social network and cohesion might be effective as this is a broad topic and many 

interventions have probably been examined on their effectiveness. Additionally, neighborhoods with a 

low SES should receive special attention as variables within this topic are related to a lot of other 

variables. Increasing green, infrastructure and amenities in those neighborhoods might be most effective 

in reducing feelings of loneliness. However, interventions do, in practice, often not achieve the desired 

outcome (Fokkema & van Tilburg, 2006). This indicates that the effectiveness of the interventions 

suggested in this study is unknown. Therefore, measuring this is important to see how effective the 

interventions are in reality. Moreover, it is essential to recognize that implementing interventions 

requires a customized approach. For instance, neighborhoods with a lower SES may benefit more from 

initiatives that promote physical activity compared to neighborhoods with a higher socioeconomic 

status. Therefore, it is important to evaluate each neighborhood individually to determine the most 

impactful interventions for reducing feelings of loneliness among residents. An effective way of doing 

this is by the use of the BBN. By selecting certain states, for example the income and the health status, 

other variables that do not score well can be seen. By doing so, variables that are most effective to 

improve can be seen. Hence, the BBN can provide a solution in the customized approach for the 

implementation of interventions.  

The advice that can be given to urban planners and designers is therefore: Improve social cohesion and 

participation, focus on neighborhoods with a low SES as loneliness is the greatest in those 

neighborhoods and customize interventions based on the BBN of this study.   
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Chapter 9 

Conclusion, discussion and 

recommendations 
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9. Conclusion, discussion and recommendations 

In this final chapter, the conclusions of this research are given, from which an answer to the research 

question is formulated. Additionally, the results are discussed and recommendations for future research 

is given.  

9.1  Conclusion 
The aim of this study was to address the question: "How are objective and subjective physical and social 

built environmental factors associated with feelings of loneliness, and how can the management, 

planning, and design of the built environment reduce loneliness?" To answer this question, the research 

has been divided into two parts for which several sub-questions have been formulated. The answers to 

the sub questions are discussed per topic below. Ultimately, this provides an answer to the main 

question. 

Part I 

The objective of part I was to synthesize and understand the relationships between the built environment 

and loneliness. In this context, several sub-questions were formulated from which the most important 

conclusions are given here. First, loneliness was defined, and a measurement method was determined. 

Loneliness is a negative situation where someone’s actual relationships do not match the expectations 

and desires of relationships. This is usually measured by a loneliness scale, for instance the De Jong-

Gierveld scale or the UCLA scale.  

Next, factors that have a relationship with loneliness were determined. A literature review was 

conducted to find these factors. It was found that social networks are an important predictor of 

loneliness. In addition, socio-demographics, health conditions, life events and activities have a 

relationship with loneliness. Besides that, the built environment seemed to have a relationship with 

loneliness. To create a reliable and comprehensive overview of this relationship, a systematic literature 

review was conducted. A query was formulated, resulting in 102 articles of which, after manual filtering, 

27 were included in the review. The variables identified in the studies were categorized into several 

topics, namely: Dwelling, general quality, amenities, density, green, mobility, SES, social safety, 

neighborhood composition and social environment. The findings of this literature review indicate that 

variables within the topic social environment and social safety are almost all related to feelings of 

loneliness. Within the topic social environment, improving social aspects such as social cohesion and 

neighborhood attachment, can lead to a decrease in feelings of loneliness. Additionally, by improving 

perceived safety, loneliness can be decreased. This already provides some guidelines which urban 

planners, designers and policymakers can use to contribute to the reduction of feelings of loneliness. 

None of the articles found a relationship between neighborhood composition and loneliness. 

Additionally, few articles found a relationship between SES and loneliness while most did not find a 

relationship. Hence, it can be concluded that variables within these topics are most likely not related to 

feelings of loneliness. Variables within the other topics had mixed results or were only examined once, 

making it difficult to draw firm conclusions. Lastly, it was notable that no objective variables within the 

topic general quality were included as well as subjective variables within the topic green. This is a clear 

research gap. Moreover, limited research has examined the relationship between neighborhood 

characteristics and loneliness while interventions in the built environment are not performed per 

individual but per neighborhood. Consequently, this information can provide crucial insights.  

Part II 

In part II, the research gaps found in part I were examined, which are relationships between 

neighborhood characteristics, where objective general quality variables and subjective green variables 

should be included, and loneliness. More specifically, relationships between neighborhood 

characteristics and loneliness were not always clear, main predictors were unknown and the network 

structure was unknown while this could provide valuable insights.  
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First a research method was determined. A data analysis is suitable as many factors were still unknown. 

Data from the municipality of Rotterdam could be used for this study. Four different data sources within 

the municipality of Rotterdam were used for this study in order to include all relevant variables. By 

doing so, a lot of variables from 53 neighborhoods were included. Therefore, several factor analyses 

were conducted to reduce the number of variables and to avoid multicollinearity. After this, the data 

analyses that were performed in order to answer the sub-question were executed. 

The first analyses that were performed were correlation analyses. From these analyses it became clear 

that a lot of the selected variables have a relationship with loneliness. Subjective green variables proved 

to be important as three of them have a relationship with loneliness. Within the topic general quality, 

only one objective variable showed a relationship with loneliness. Within the topic's density and life 

events, no relationships with loneliness were found for all variables, indicating that loneliness is not 

related to these topics. This strengthens the findings of the systematic literature review. Furthermore, a 

lot of relationships between the independent variables were found. This indicated the importance of 

examining the underlying structures but also possible multicollinearity.   

The second analysis performed was a regression analysis. This analysis was performed to find the 

variables that explain most of loneliness. The results of the analysis show that social cohesion and 

participation and physical health conditions explain loneliness the most. Multicollinearity was examined 

as a lot of correlations between independent variables were observed. However, multicollinearity was 

not found, indicating that the regression analysis was suitable.  

A third analysis performed was a Bayesian Belief Network (BBN) to discover the network structure. 

This model is based on conditional probabilities and direct and indirect relationships between variables 

can be found using this model. All variables were discretized in order to get a clear overview. This 

model showed that social cohesion and participation has a direct relationship with loneliness, which is 

in line with the results of the regression analysis. Additionally, an active lifestyle has a direct relationship 

with loneliness. Furthermore, it was clearly visible that variables are related to each other. Neighborhood 

satisfaction and educational level were found to have a lot of relationships, indicating their importance 

when determining interventions and measures. By improving those factors, loneliness can indirectly be 

reduced, whereas social cohesion and participation or active lifestyle is the mediating variable.  

The last step in this research was to translate the findings of this research into measures and interventions 

so that it can be applied in practical settings. Several interventions within the topics were given, such as 

the implementation of vegetable gardens and decreasing neighborhood disorder by applying CPTED 

principles. However, not all interventions might be effective in every neighborhood, so this is a 

customized approach. For example, a neighborhood with low educational levels and incomes might 

profit more from the interventions within the topic's mobility, green and amenities than other 

neighborhoods. The BBN can be used to examine which interventions are most effective in a 

neighborhood. By using the BBN, interventions and measures that are most effective can be selected.  

In summary, the answer to the main research question is that built environment factors within the topics 

of dwelling, amenities, mobility, general quality, socioeconomic status (SES), composition, safety, 

green spaces, and social environment are associated with loneliness and are correlated with each other. 

Improving social cohesion and participation in neighborhoods has the most significant impact on 

reducing loneliness, but improving other factors also contributes to reducing loneliness. The 

management, planning and design can help reduce loneliness by improving one or more of the factors. 

However, it is crucial to examine each neighborhood individually to determine which interventions are 

most effective contributing to the reduction of feelings of loneliness. 

9.2  Discussion 
In this discussion, the conclusions of this study are compared to the expectations. Moreover, limitations, 

options for future research and implications are given. The aim of this study was to identify and examine 
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relationships between built environment factors and loneliness and to determine measures and 

interventions that contribute to a reduction in feelings of loneliness.  

The results of this study indicate that variables within several topics have relationships with loneliness, 

which are the topics social environment, social network, dwellings, mobility, green spaces, socio-

economic status (SES), composition, safety, health, general quality, activities, and amenities. These 

topics were created based on literature, so these relationships were expected.  

By conducting a regression analysis, it was found that 

social cohesion and participation and physical health 

conditions are main predictors of loneliness. The strong 

relationships between social cohesion and participation 

were expected as this relationship was found in several 

studies (Bergefurt et al., 2019; Domènech-Abella et al., 

2021; Gan et al., 2022; Yang & Xiang, 2021; Yu et al., 

2021). However, it is surprising that social networks are 

not a main predictor of loneliness while this is strongly 

connected to the social environment and to loneliness. 

This might be the case because this research is conducted 

at the neighborhood level. A neighborhood with little 

social cohesion can receive a lot of bad scores while not all residents will be dissatisfied with their social 

networks. Additionally, the outcome of physical health conditions being a main predictor of loneliness 

is seen. It is known that loneliness has an effect on health conditions (Doorakkers & Bos, 2019; Park et 

al., 2020; Heinrich & Gullone, 2006; Cherry, 2022). However, it is very well possible that this 

relationship goes in both directions, as shown in Figure 9.1. The relationship between physical health 

and loneliness at an individual level was found in earlier studies, which is explained due to limitations 

in engaging in activities (Pinquart & Sorensen, 2001; Van Beuningen & Moonen, 2014). When looking 

at the correlation analysis, a significant relationship between physical health conditions and active 

lifestyle is found (r -.781, p <0.01), indicating that the same relationships at the neighborhood level 

exists. Moreover, this is also indicating that there is a relationship that goes in both directions.  

To visualize and examine the direct and indirect relationships, a BBN was created. It was found that 

social cohesion and participation and active lifestyle have a direct relationship with loneliness. The 

relationship between social cohesion and participation was expected as said before. The relationship 

with an active lifestyle is partly in line with literature. Wirtz et al. (2012) found a relationship between 

playing sports and loneliness. However, this study added more variables, namely visiting a hobby club 

and meeting the physical activity guideline. A positive relationship between the lack of a hobbies and 

loneliness was found in research (Arslantas et al., 2015). This is in line with the findings of this research, 

as a negative relationship was found for the positive formulated variable. No research has been found 

on the relationship between the physical activity guideline and loneliness.  

Furthermore, several relationships between dependent variables were found. One of the studies 

identified in the systematic literature review created a BBN as well. When comparing this model with 

the model of this study, some differences are seen. The model of Kemperman et al. (2019) shows that 

satisfaction with the social network has a direct relationship with loneliness while social network in this 

model is only related to the educational level. Moreover, a direct relationship between active lifestyle 

and loneliness was found in this model whereas they found an indirect relationship with satisfaction 

with social network as a mediating variable. As said before, these differences can be caused by 

examining individuals versus neighborhoods. Therefore, this relationship might exist at the individual 

level but not at the neighborhood level. Additionally, the BBN created in this study showed that 

neighborhood satisfaction is related to a lot of the built environment factors and indirectly with 

loneliness. Scharf & de Jong-Gierveld (2008) and Matthews et al. (2019) found a direct relationship 

between the perceived neighborhood quality and loneliness. The finding of an indirect relationship in 

Figure 9.1 - Relationship between physical health 

conditions and loneliness 
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this study might be explained through the fact that social cohesion in neighborhoods was also considered 

while the other studies did not take this into consideration. However, it should be noted that the study 

of Matthews et al. (2019) indicated that lower satisfaction rates are given by lonelier people. They 

compared satisfaction rates from people living in the same neighborhood whereas some felt lonely, and 

some did not and found higher satisfaction rates from people not experiencing feelings of loneliness. 

This indicates the importance of examining the causality of relationships. Moreover, these satisfaction 

rates can possibly not be increased by interventions but only by tackling loneliness from its source.  

Moreover, in the BBN it could also be seen that neighborhood disorder has a relationship with 

neighborhood satisfaction which has a relationship with social cohesion and participation. The 

relationship between neighborhood safety and neighborhood satisfaction has been found in previous 

research (Hur & Morrow-Jones, 2008; Matthews et al., 2019). By constructing the BBN, a clearer 

relationship was discovered.  

Lastly, interventions were determined to contribute to the reduction of loneliness. It is apparent that 

loneliness can be decreased by improving social cohesion and participation. This can be done by several 

interventions, such as adding vegetable gardens and implementing participation programs. By looking 

at the results from this study, improving neighborhoods with a low SES seems to be most effective in 

reducing feelings of loneliness. Scharf & de Jong-Gierveld (2008) found a relationship between the 

financial status of neighborhoods and loneliness, so these results are as expected. Additionally, the 

implementation of interventions is a tailored approach because of different expectations of residents. 

Implementing interventions within the topics green, amenities and mobility might be effective in 

neighborhoods with a low SES while other interventions are less effective in those neighborhoods. 

Furthermore, the interventions look effective based on the theory but in practice the effectiveness of 

these interventions is unknown. Fokkema & van Tilburg (2006) found that interventions are in practice 

not always effective. Additionally, no literature has been found on the effectiveness of these specific 

interventions.  

After seeing the results of this study, it should be emphasized that almost all results align with the 

existing literature, indicating robust analyses and reliable data in the dataset. 

9.2.1  Limitations 

There are some limitations in this study. During the systematic literature review, the search terms did 

not include "social isolation" or similar terms. This decision was made because social isolation is 

objective, whereas loneliness is a subjective experience. However, important articles may have been 

missed because social isolation also has a subjective aspect. Therefore, it is recommended to include 

this aspect in future studies and focus only on subjective social isolation and not on objective social 

isolation. Another implication is that the data used in this study were collected during the COVID-19 

pandemic, which may have influenced the responses. Data from 2022 will soon be available and may 

provide different insights. Additionally, this study established correlations rather than causal 

relationships. Therefore, longitudinal research or experiments could be conducted to determine 

causality. Additionally, these types of research can examine the effectiveness of the interventions made 

in this study. This is important as the effectiveness is unknown. With the data of the municipality of 

Rotterdam, it is possible to conduct longitudinal research. Therefore, it is advised to do this.  

9.2.2  Future research 

Several suggestions for future research can be made. The relationships between variables within 

subjective green spaces and objective general quality, and loneliness have not been previously 

investigated. This study found relationships between these variables and loneliness. However, new 

studies on these relationships can strengthen the findings of this research. Moreover, this study did not 

measure causality. Therefore, future research could focus on longitudinal studies or the implementation 

of experiments to determine causality and clarify the direction of relationships. Besides that, these types 

can measure the effectiveness of interventions. Lastly, determining specific built environment 
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interventions has proven challenging. This can be addressed through a case study, which can examine 

the experiences of implementing certain interventions. 

9.2.3  Managerial implications 

This research provides new insights into built environment interventions to reduce loneliness, which can 

be valuable for urban planners, designers, and policymakers. Specifically, interventions within 

neighborhoods with a low SES seem important as this is connected to a lot of other neighborhood 

characteristics. By implementing interventions such as replacing pavements for green, creating zones 

without cars and changing the policy regarding amenities, loneliness could decrease. Moreover, it is 

crucial to take action and apply this knowledge in practice, as loneliness continues to increase and 

current design and management practices do not consider these interventions. Loneliness has negative 

consequences for both mental and physical health and for society. These consequences will increase if 

loneliness is not addressed. Therefore, it is essential to implement interventions. 
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Appendices 

In the appendices information can be found about the data gathering, conducted analyses and results 

from the brainstorming session. All appendices are gathered below.  

Appendix I – Health monitor survey 
In this appendix, the survey conducted to gather the information for the health monitor is shown.  
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Health Questionnaire 2020 E 

Vragenlijst E (vertaling van A), Engels 

Municipal Health Service Rotterdam-Rijnmond 

It is great that you want to help with this survey. 

• It’s important that the questionnaire is filled in by person the letter is addressed to. 

• There are no ‘right’ or ‘wrong’ answers. Just mark the answer that applies best to you. 
 

General 
Important: In order to process your answers to the questionnaire, we need your permission. 

Your data will only be processed for research purposes and in accordance with the privacy statement. 

The privacy statement can be found at www.gezondheidsmeterrijnmond.nl 

 

A0 Do you give your 

permission? Put a cross. 

 

Yes, I give permission to 

use the answers I give in 

this questionnaire for 

research purposes 

 

A1 What is your sex? 

Indicate your sex as shown on 

your passport. 

 Male 

 Female 

   

A2 What is your year of birth?          

 

   

A3 What is your marital status? 

  Married / registered partnership 

 Cohabitating 

 Unmarried, have never been married 

  Divorced or separated (and living separately) 

  Widow / widower 

 

http://www.gezondheidsmeterrijnmond.nl/
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A4 Who lives with you at present? 

Multiple answers are allowed. 

 

 My partner / husband or wife  

 A child / children below the age of 18 

 A child / children aged 18 or over 

 
 My parent(s) 

 
 Another adult / other adults 

 
 

Do not live together with a partner, but I do have a long-term 

relationship 

  I live alone 

 

Your health 
   

B1 How is your health in general? 

  Very good 

 Good 

 Fair 

  Bad 

  Very bad 

 

B2 How happy are you, all things considered? 

  Very happy 

 Fairly happy 

 Not very happy 

  Not happy at all 

  Don’t know 
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Height and weight 
 

C1 How tall are you (without shoes)? 

 

     centimetres 

 

   

C2 How many kilos do you weigh without 

clothes? If you are pregnant, please fill in your 

weight prior to the pregnancy. 

     kilogrammes  

(round up or down to whole kilos)  

 

 

 

  

Nutrition 
  

  

Number of days per week 

D1 How many days a week do you usually eat: 

Check your answer in each line.  

Less then 

once per 

week  

1 2 3 4 5 6 7  

breakfast? 
        

vegetables? (such as beans, spinich, carrots, cabbage, 

eggplant, paprika/ belle pepper, maïs, lettuce, 

cucumber, tomato) 

        

fruit? (such as apple, orange, banana, mango, dates, 

grapes) 
        

meat? 
        

Fries, fried snack, hamburger, pizza, shawarma or 

kebab 
        

         

   

  

  

Number of days per week 

D2 How many days a week do you usually eat: 

Check your answer in each line.  

Less than 1 

time per 

week  

1 2 3 4 5 6 7  

a home-made hot meal? 
        

a ready-made meal or frozen meal? 
        

a meal from a company canteen or cafetaria? 
        

a meal from a fastfood restaurant or snack bar 
        

a meal from a restaurant of cafe 
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Drinks containing sugar include: 

- Coffee or tea with sugar or honey 

- Soft drink with sugar (such as cola, orange, Icetea (green), Spa & Fruit or Dubbelfrisss) 

- Energy drinks (such as Red Bull) 

- Sport drinks (such as AA-drink or Extran)  

- Squash/cordials (such as syrups of Ranja) 

- Fruit juice (such as orange juice, apple juice, multivitamin juice or Dubbeldrank) 

- Sweetened milk- or yoghurt drinks (such as chocolate milk, milkshake, Fristi or Yogidrink) 

 

NOTE: Light drinks (such as cola light, Dubbelfrisss light, Crystal Clear or Optimel) do NOT count. 

 

D2      How many days a week do you consume drinks containing sugar?  

 

  (Almost) never →  GO TO QUESTION E1 

  1 day 

  2 days 

  3 days  

  4 days  

  5 days 

  6 days 

  Every day 

 

D3 If you consume drinks with sugar, how many glasses do you drink on average per day? 

  

 1 glass or fewer 

  2 glasses 

  3 glasses 

  4 glasses  

  5 glasses  

  6 glasses 

  More than 6 glasses 
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Smoking 
   

E1 Do you occasionally smoke? 

We are referring here to smoking all sorts of tobacco products, but not to the use of electronic 

cigarettes or devices that heat tabacco (heatstick, heat-not-burn), such as IQOS.  

  Yes ➔ GO TO QUESTION E3 

  No 

   

E2 Have you ever smoked? 

  Yes 

  No 

 

E3 

 

Do you ever use an electronic cigarette, or e-sigaret? 

Alternative names are e-smoker of shisha pen. Also referred to as ‘vaping’. 

  Yes 

  No 

   

Drinking alcohol 
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F1 In the last 12 months, have you ever consumed alcoholic beverages, such as beer, wine, 

liquor, mixed drinks or cocktails? 

This includes low-alcohol beer, but no non-alcoholic beers. 

  Yes ➔ GO TO QUESTION F3 

  No 

   

F2 Have you ever consumed an alcoholic beverage? 

  Yes ➔ GO TO QUESTION G1 

  No ➔ GO TO QUESTION G1 

  

F3 On average, on how many of the four weekdays (Monday through Thursday) do you drink 

alcoholic beverages? 

  4 days 

 3 days 

 2 days 

 1 day 

 Less than 1 day 

 I never drink on weekdays ➔ GO TO QUESTION F5 

  

F4 When drinking alcoholic beverages on a weekday, how many glasses do you drink on 

average? 

  16 or more glasses 

 

 

 

  11 – 15 glasses 

 

 

 

 7-10 glasses 

  6 glasses 

 5 glasses 

 4 glasses 

 3 glasses 

 2 glasses 

 1 glass 

  

F5 On average, on how many of the three weekend days (Friday through Sunday) do you 

drink alcoholic beverages? 

  3 days 

 2 days 

 1 day 

 Less than 1 day 



 

Combating loneliness through the built environment | 138  

 I never drink at the weekend ➔ GO TO QUESTION F7 

 

F6 When drinking alcoholic beverages on weekend days, how many glasses do you drink on 

average? 

  16 or more glasses 

  11 - 15 glasses 

 7-10 glasses 

 6 glasses 

 5 glasses 

 4 glasses 

 3 glasses 

 2 glasses 

 1 glass 

 

F7 How often have you drunk 4 or more glasses of alcoholic beverages on one day in the last 

6 months? 

  Every day 

 5-6 times a week 

 3-4 times a week 

 1-2 times a week 

 1-3 times a month 

 3-5 times in six months 

 1-2 times in six months 

 Never ➔ GO TO QUESTION G1 

 

F8 How often have you drunk 6 or more glasses of alcoholic beverages on one day in the last 

6 months? 

  Every day 

  5-6 times a week 

  3-4 times a week 

  1-2 times a week 

  1-3 times a month 

  3-5 times in six months 

  1-2 times in six months 

  Never  

 

Drugs 
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G1 Have you ever taken the following substances? 

Check a box in each line. 

 

 

 

 

 

 

 No, never 

Yes, 

in the last 4 

weeks 

Yes, 

in the last 

12 months, 

but not in 

the last 4 

weeks 

Yes,  

longer 

than 12 

months 

ago 

Cannabis (hash, weed or marijuana)     

XTC (ecstasy, MDMA)     

Laughing gas     

Cocaine (or crack, cooked base or 

freebase) 
    

Amphetamine (pep, speed, etc.) 

    

Other drugs, specifically:     

  

 

 

 

Exercise 
 

 Consider a normal week in the last months. Please indicate how many days a week you were 

engaged in the activities mentioned below and how much time you spent on them on average 

on such a day. 

 

H1 Commuting (there and back) 

If you have not engaged in an activity, fill 

in 0.  

Number of 

days per week Average time per day 

a. Walking to / from work or school 
 

days  
hour(

s) 
  minutes 

          

b. Cycling from / to work or school 
 

days  
hour(

s) 
  minutes 
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H2 Physical activity at work or school  

If you have not engaged in an activity, fill in 0. 

Number of hours per 

week 

a. Light and moderately strenuous work (seated / standing work with occasional 

walking, such as desk work or work that requires walking with light loads). 

  
hour(s) 

      

b. Very strenuous work (work that requires frequent walking or work that 

requires heavy loads to be lifted regularly). 

  
hour(s) 

 

 

  

H3 Household activities  

If you have not engaged in an activity, fill 

in 0.  

Number of 

days per week Average time per day 

a. Light and moderately strenuous household 

activities (work that requires standing such 

as cooking, washing dishes, ironing, 

feeding / bathing a child and household 

work that requires walking such as 

vacuuming, shopping for groceries). 

 
days  

hour(

s) 
  minutes 

 

      

          

b. Very strenuous household activities (such 

as scrubbing floors, beating carpets, 

walking with heavy shopping bags). 

 
days  

hour(

s) 
  minutes 

       

         

H4 Leisure time 

If you have not engaged in an activity, fill 

in 0.  

Number of 

days per week Average time per day 

a. Walking   days  hour

(s) 
  minutes 

          

b. Cycling   days  hour

(s) 
  minutes 

          

c. Gardening   days  hour

(s) 
  minutes 
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d. Doing odd jobs around the house / DIY   days  hour

(s) 
  minutes 

  

 

 

H5 Sports 

Fill in a maximum of 4 sports e.g. fitness / 

endurance training, tennis, running / 

jogging, football.  

Number of 

days per week Average time per day 

a.    days  hour(

s) 
  minutes 

           

b.    days  hour(

s) 
  minutes 

           

c.    days  hour(

s) 
  minutes 

           

d.    days  hour(

s) 
  minutes 

 

 

Longterm illness 
 

I1 Do you suffer from one or more chronic illnesses or disorders? 

Chronic implies it has lasted or is expected to last for 6 months or longer. 

  Yes 

  No 

   

I2 Do your health problems restrict you in your daily life? 

  Yes, seriously restricted  

  Yes, restricted but not seriously 

  No, not restricted at all ➔ GO TO QUESTION I4 
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I3 Have you been restricted for 6 months or longer? 

  Yes 

  No 

I4 Have you been infected with the coronavirus? 

 ❑ Yes, this has been confirmed with a test  

 ❑ Yes, I think so, but I have not been tested  
 ❑ No, I do not think so ➔ GO TO I6 

 

I5 How ill did you feel or do you feel because of the coronavirus? 

 ❑ Not ill at all 

 ❑ A little ill 

 ❑ Quite ill 

 ❑ Severely ill 

 

 

Yes, 

without 

any 

difficulty 

Yes, with 

some 

difficulty 

Yes, 

with 

great 

difficulty 

No, I am 

not able 

to do so 

Can you follow a conversation in a group 

consisting of three or more persons (with a 

hearing aid if required)? 

    

Can you have a conversation with one other 

person (with a hearing aid if required)? 
    

Can you read small print in the newspaper (with 

glasses or contact lenses if required)? 
    

Can you recognize someone’s face from a 

distance of 4 metres (with glasses or contact 

lenses if required)? 

    

Can you carry an object weighing 5 kilos (such 

as a full shopping bag) for a distance of 10 

metres? 

    

Can you bend over from a standing position and 

pick something up from the ground? 
    

Can you walk 400 metres without pausing (with 

a walking stick if necessary)? 
    

 

 

I6 The following questions are about what you are normally able to do. This is not about 

temporary problems of a transitory nature 

Check your answer in each line. 
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Wellbeing 
 

J1 The questions below are about how you felt in the last 4 weeks.  

Please answer all the questions below by checking the correct answer. 

  

 

All of 

the 

time 

Most of 

the time 

Some 

of the 

time 

A little 

of the 

time 

None 

of the 

time 

How often did you feel tired out for no good 

reason? 
     

How often did you feel nervous?      

How often did you feel so nervous that nothing 

could calm you down? 
     

How often did you feel hopeless?      

How often did you feel restless or fidgety?      

How often did you feel so restless that you 

could not sit still? 
     

How often did you feel down or depressed?      

How often did you feel that everything was an 

effort? 
     

How often did you feel so down that nothing 

could cheer you up? 
     

How often did you feel blameworthy, inferior or 

worthless? 
     

 

 

J2  In the last 4 weeks, have you been suffering from stress and/or anxiety? 

This could be caused by, for example, work, education, child-raising, health, informal care, 

money matters or social media? 

 

❑ No, or barely ➔ GO TO QUESTION J4  

❑ Yes, a little bit of stress and / or anxiety 

❑ Yes, much stress and/ or anxiety 

❑ Yes, a lot of stress and/or anxiety 

 

J3 On what domain do you experience stress and/or anxiety? 

Multiple answers are allowed. 

  Work  Living conditions 
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  Education  Health  

  Relationship with partner  Informal care 

  Family  Money matters  

  Social contacts 

 

 Social media 

  Child-raising 

 

 Other 

 

J4 Please indicate how strongly you agree or disagree with the statements below?  

Check your answer in each line. 

 

 
Strongly 

agree 

Agre

e Neutral 

Disagre

e 

Strongly 

disagree 

I have little control over the things 

that happen to me 
     

There is really no way I can solve 

some of the problems I have 
     

There is little I can do to change many 

of the important things in my life 
     

I often feel helpless in dealing with 

life’s problems 
     

Sometimes I feel that I’m being 

pushed around in life 
     

What happens to me in the future 

mostly depends on me 
     

I can do just about anything I really set 

my mind to 
     

 

 

 

Social contacts and support 
 

K1 Please indicate for each of the following statements, the extent to which they apply to your 

situation, the way you feel now. 

Check your answer in each line. 

  Yes 
More 

or less 
No 

There is always someone I can talk to about my day-to-day 

problems 
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I miss having a really close friend 
   

I experience a general sense of emptiness 
   

There are plenty of people I can lean on when I have problems 
   

I miss the pleasure of the company of others 
   

I find my circle of friends and acquaintances too limited 
   

There are many people I trust completely 
   

There are enough people I feel close to 
   

I miss having people around 
   

I often feel abandoned 
   

I can call on my friends whenever I need them 
   

 

 

Chronic illnesses and disorders 

 

L1 Please indicate which of the following illnesses and disorders you have or have had in the 

last 12 months?  

Check your answer in each line. 

 No Yes, not diagnosed 

by a doctor 

Yes, diagnosed 

by a doctor 

Diabetes (type 1 or 2)    

Stroke, cerebral haemorrhage or cerebral 

infarction or the consequences of any of these 
   

Arrhythmia or heart rhythm problems    

Heart attack or any other serious heart 

condition, such as heart failure or angina 

pectoris 
   

Cancer     

Migraine or regular severe headaches    

High blood pressure    

Asthma    
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COPD (chronic bronchitis, lung emphysema)    

Depression    

Severe stress, burn-out     

Anxiety disorder    

Other long-term disease or disorder, please 

specify: 
   

  

 

 

 

 

L2 Have you ever suffered hearing loss after listening to music through earphones or 

headphones?  

Such as a whistling noise in your ears, muffled hearing, difficulty hearing. 

  Yes, often 

 Yes, sometimes  

 No, never  

  No, I never listen to music with earphones or headphones 

 

L3 Does your hearing ever trouble you when you're in a place with loud music, or after? Such 

as a whistling noise in your ears, muffled hearing, difficulty hearing. 

  Yes, often  

  Yes, sometimes  

  No, never  

 No, I’m never in a place with loud music → GO TO QUESTION  L1 

 

L4 Do you ever use earplugs to protect your hearing when you're in a place with loud music? 

  Yes, always  

  Yes, sometimes  

 No, never  

 

Sexual Health 
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The following questions are about sexual health. The Municipal Health Service (GGD) would like to 

know how large the group is that is exposed to health risks due to sex. The results also indicate whether 

STD care is used in the region and whether it is sufficient. 

 

• M1 With whom have you had sex in the last 12 months? 

• Sex = vaginal, anal of oral sex 
•   Only with a man(men) 
•   Both with a man(men) and a woman(women) 
•   Only with a woman(women) 
•   I have not had sex → GO TO QUESTION M3 
•   
• M2 How often did you use condoms during sexual intercourse with casual partner(s) in 

the last 12 months?  
• Sexual intercourse is taken to mean vaginal sex as well as anal sex., NOT oral sex. 
• A casual partner is someone with whom you did not have a steady relationship, or with whom 

the relationship was over within 3 months. 

 

 Not applicable, I do NOT have casual sexual partners or ONLY oral sex 

  Always 

  Usually yes 

  Sometimes I did, sometimes I did not 

  Usually no 

  Never 

 

M3 Have you been tested for STDs or HIV in the last 12 months? 

Multiple answers are allowed. 

 STDs = sexually transmitted diseases. HIV = the virus which causes AIDS 

  No 

  Yes, at the general practitioner (family doctor) 

  Yes, at the STD polyclinic or a GGD (Municipal Health Services) 

 Yes, in a hospital 

 Yes, at an obstetrician or gynaecologist concerning a pregnancy or at the blood bank 

concerning a blood donation 

 yes, with a self-test(kit) that I sent to a laboratory for analysis 

 yes, with a self-test that showed the results at home instantly 

 yes, other 
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Informal care and volunteer work 

 

Informal care is the care that you give to a person you know, such as your partner, parents, child, 

neighbours or friends, if this person is ill, in need of help, or handicapped for an extended period of 

time. This care may consist of household tasks, washing and dressing, keeping them company, 

providing transport, taking care of financial matters, etc. 

 

• Informal care is unpaid. 
• A volunteer from a volunteer centre is not an informal carer 

 

N1 Have you given informal care in the last 12 months? 

  Yes 

  No ➔ GO TO QUESTION N6 

 

N2 Are you currently caring for someone informally? 

  Yes 

  No ➔ GO TO QUESTION  N6 

 

N3 How many hours a week on average do you 

currently give informal care, including travelling 

time? Round to whole hours. 

   Average number of 

hours per week 

 

 

N4 How long have you been an informal carer? 

  Less than 3 months 

  3 months or longer 
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N5 Some people feel heavily burdened by providing care for another person. They find the care 

hard and difficult to maintain. For other people this applies to a lesser extent. All things 

considered, how burdened do you currently feel? 

  Not or hardly burdened 

 Somewhat burdened  

 Burdened considerably 

 Heavily burdened  

 Overburdened  

 

N6 Do you do any volunteer work? This refers to organised work (such as for a sports club, a 

church council, a school) for which you receive no pay. 

  Yes 

 No 

 

Domestic Violence 
The following questions are about domestic violence. 

 

Domestic violence is violence that is committed by family members, relatives, partners, ex-partners, 

family friends. This may be: 

 

• Psychological or emotional violence (being bullied, humiliated or called names) 
• Physical violence (physical abuse, being kicked and beaten) 
• Sexual harassment (sexually oriented remarks, unwanted touching) 
• Sexual abuse (sexual assault or rape) 

 

O1 Have you ever been a victim of domestic violence?  Yes 

 No ➔ GO TO QUESTION O1 
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O2 What form of domestic violence did this concern?  

Multiple answers are allowed. 
 Psychological or emotional 

violence 

 Physical violence 

 Sexual harassment 

 Sexual abuse  

    

O3 How long ago were you the victim of domestic 

violence? 
 1 year ago or less 

 Between 1 and 5 years ago 

 More than 5 years ago 

 

 

Healthy living environment 
P1 If you think of the last 12 months, which number from 0 to 10 best indicates the extent to 

which you have been bothered, disturbed or annoyed by noise from the sources 

mentioned below when you were at home?  

If there is a noise that cannot be heard at your home, you can mark this in the last column. 

Check your answer in each line. 

 

 

  Not bothered 

at all 

 

 

Extremely 

bothered 

 

Inaudibl

e 

  0 1 2 3 4 5 6 7 8 9 10  

Traffic on roads where 

the speed limit is more 

than 50 km/hour 

            

Traffic on roads where  

the speed limit is 50 

km/hour 

            

Trains             

Air traffic             

Tram / metro             

Mopeds / scooters             

Neighbours             

Companies / industries             
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Wind turbines, 

windmills 
            

Shipping             

 

  

P2 If you think of the last 12 months, which number from 0 to 10 indicates best to what 

extent your sleep was disturbed by noise from the sources mentioned below when you 

were at home? 

If there is a noise that cannot be heard at your house, you can mark this in the last column. 

Check your answer in each line. 

 

  My sleep has 

not been 

disturbed at 

all 

 

 

 

My sleep has been 

extremely 

disturbed 

 

Inaudible 

  0 1 2 3 4 5 6 7 8 9 10  

Traffic on roads where 

the speed limit is more 

than 50 km/hour 

            

Traffic on roads where 

the speed limit is 50 

km/hour 

            

Trains             

Air traffic             

Neighbours             

Companies/ industries             

 

P3 If you think of the last 12 months, at which hours was your sleep disturbed by air traffic 

noise? Multiple answers are allowed. 

 06:00 - 07:00 uur 

 07:00 - 08:00 uur 

 08:00 - 19:00 uur 

 19:00 - 22:00 uur 

 22:00 - 23:00 uur 

 23:00 - 24:00 uur 

 24:00 - 05:00 uur 
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 05:00 - 06:00 uur 

 Not applicable 

 

P4 Do you sometimes have problems at home with dust, smoke or soot from an open fire or 

wood stove?  

 Yes, often  

  Yes, sometimes  

  No, never 

  

P5 Do you sometimes have problems at home with dust, smoke or soot from a brazier or 

BBQ? 

 Yes, often  

  Yes, sometimes  

  No, never 

 

P6 Do you ever have problems at home with dust, smoke or soot from companies, industry or 

shipping? 

 Yes, often  

  Yes, sometimes  

  No, never 

 

P7  Are you concerned about your health due to environmental factors in your environment? 

Multiple answers are allowed. 

 Yes, due to masts, antennas, cables 

 Yes, due to air pollution 

 Yes, due to contaminated soil 

 Yes, due to wind turbines of windmills 

 Yes, due to another environmental factor 

 No, I am not concerned 

 

P8 How satisfied are you with your house and your neighbourhood? 

Give the following a mark out of 10. 
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 Very 

dissatisfied 

 

 

Very 

satisfied 

 1 2 3 4 5 6 7 8 9 10 

House 
          

Neighbourhood 
          

 

P9 When the weather is hot, are you able to find somewhere cool in your house and in 

your garden or neighbourhood?  

Give the following a mark out of 10. 

 

 Almost 

impossible 

 

 

Very able to 

do so 

 1 2 3 4 5 6 7 8 9 10 

Inside, in your house 
          

Outside, in your garden or 

neighbourhood 

          

Inside, in another building 
          

 

P10 What applies to you? 

I think that there are sufficient green spaces in my neighbourhood (such as.parks, public 

gardens, grassy areas, planted borders, or playgrounds 

 Completely disagree 

 Disagree 

 Neither agree nor disagree 

 Agree 

 Completely agree 
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Consequences of the coronavirus crisis 
 

For some, the influence of the coronavirus crisis on their lives is small. For others, the influence is larger, 

for example because of an infection with the coronavirus or due to the government measures to stop the 

spread of the virus. 

 

Q1  Please indicate how the topics listed below changed for you because of the coronavirus crisis. 

If one of these topics does not apply to you (if you do not smoke, for example), please indicate ‘not 

applicable’. If you do smoke, but your smoking habits have not changed due to the coronavirus crisis, 

please indicate ‘no change’. 

 Better   No change Worse 

General health ❑ ❑ ❑ 

Financial situation ❑ ❑ ❑ 

 
More   No change Less 

Not 

applicable  

Exercise / sports ❑ ❑ ❑  

Smoking ❑ ❑ ❑ ❑ 

Drinking alcohol ❑ ❑ ❑ ❑ 

Feeling of control about my life ❑ ❑ ❑  

Feeling anxious ❑ ❑ ❑ ❑ 

Feeling depressed ❑ ❑ ❑ ❑ 

Feeling lonely ❑ ❑ ❑ ❑ 

Feeling stress ❑ ❑ ❑ ❑ 

Providing informal care ❑ ❑ ❑ ❑ 

Voluntering ❑ ❑ ❑ ❑ 

 

Q8 Do you have plans to alter your lifestyle soon? If so, what do you want to alter? 

Multiple answers are possible. 

  Drink less alcohol  Solve personal problems  

  Stop smoking  Have more contact with other people  

  Take more exercise / play sports  Take things more easily  

  Eat more healthily  Other 

  Lose weight / diet  Nothing  
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Education, work and income 
  

S1 What is your highest completed education (with a diploma or a certificate or a certificate 

of proficiency)? 

 

  No education (not finished primary school) 

 Primary education (primary school, special primary education) 

 Lower or preparatory vocational education (such as lts, leao, lhno, vmbo-b/k, special- or 

pre-vocational education) 
 Junior general secondary education (such as (m)ulo, mavo, vmbo-g/t, mbo-kort, mbo-1) 

 Upper secondary vocational education and apprenticeship training (such as training to 

become a baker or hairdresser, mbo-lang, mts, meao, bol, bbl, mbo-2, mbo-3, mbo-4) 
 Upper general secondary education and pre-university education (such as hbs, mms, 

havo, vwo, atheneum, gymnasium) 

 Higher professional education (such as teacher training college, hbo, hts, heao, hbo-v, 

kandidaats or bachelor) 

 University (doctoral or master, postdoctoral, hbo-master) 

   

S2 Which situation applies to you the most? 

Multiple answers are allowed. 

  I work, paid, 1-11 hours per week- 

 I work, paid, 12-19 hours per week 

 I work, paid, 20-32 hours per week 

 I work, paid, 32 hour or more per week 

 I have retired (AOW, prepensioen) 

 I am unemployed / looking for employment (registered at the UWV WERKbedrijf)  

 I am unfit for work, I receive invalidity benefit (WAO, WAZ, WIA, Wajong) 

 I receive social assistance benefits (bijstand) 

 I am a homemaker 

 I go to school / I am a student 
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S3 Have you had difficulties in the last 12 months to make ends meet with your 

household’s income? 

 

  No, no difficulties at all  

 No, no difficulties, but I have to pay attention to my 

expenditures 

 

 Yes, some difficulties  

  Yes, big difficulties  

 

 

BEDANKT VOOR HET INVULLEN VAN DE VRAGENLIJST 
Did you put a cross at question A0? Without that cross we cannot use your answers. 
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Appendix II – Neighborhood survey  
  

Appendix II – Neighborhood survey  
In this appendix, the neighborhood survey used by the municipality of Rotterdam is shown. This is an English 

version while they also distributed version in Dutch. 
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Appendix III –Safety survey 
   

Appendix III –Safety survey 
In this appendix, the safety survey is shown. This survey is conducted by the municipality of Rotterdam to 

gather data for the neighborhood profile. 



 

Combating loneliness through the built environment | 176  



 

Combating loneliness through the built environment | 177  



 

Combating loneliness through the built environment | 178  



 

Combating loneliness through the built environment | 179  



 

Combating loneliness through the built environment | 180  



 

Combating loneliness through the built environment | 181  



 

Combating loneliness through the built environment | 182  



 

Combating loneliness through the built environment | 183  



 

Combating loneliness through the built environment | 184  



 

Combating loneliness through the built environment | 185  



 

Combating loneliness through the built environment | 186  



 

Combating loneliness through the built environment | 187  



 

Combating loneliness through the built environment | 188  



 

Combating loneliness through the built environment | 189  



 

Combating loneliness through the built environment | 190  



 

Combating loneliness through the built environment | 191  



 

Combating loneliness through the built environment | 192  

 



 

Combating loneliness through the built environment | 193  

Appendix IV – Results brainstorming session I 
In this appendix, the results from the first brainstorming session are presented. The topics presented 

during the session are shown at individual papers. Furthermore, the post-it notes with possible variables 

influencing loneliness that the experts thought of are shown in the dark green post-it.   
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Appendix V – Variables in dataset 
In this appendix, the variables within the dataset are shown. The variables are sorted by topic and their measurement and level are shown. Additionally, an explanation of the variable is given and the source from where the variables was 

retrieved is shown. By doing so, a complete picture of the dataset arises.  

  Variable 
Source Objective/subjective Measurement 

Measurement 

level Explanation Source 

A
m

en
it

ie
s 

% of residents who say that there are 

enough elderly facilities in the 

neighborhood Social Index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

believe that there are (sufficiently) adequate facilities 

for the elderly. 

Neighborhood survey 

Rotterdam. Reference 

year 2019. 

% satisfied with overall amenities Physical Index Subjective Neighborhood 

profile Subjective Percentage Ratio 

Percentage of households that are (very) satisfied with 

the overall provision of amenities. 

Neighborhood survey 

Rotterdam. Reference 

year 2019. 

% sufficient presence of primary 

healthcare providers Physical Index Subjective Neighborhood 

profile Subjective Percentage Ratio 

Percentage of households that indicate that medical 

care (general practitioner, physiotherapy, etc.) is 

(sufficiently) present in and around the residential 

neighborhood. 

Neighborhood survey 

Rotterdam. Reference 

year 2019. 

% sufficient presence of public 

transportation 
Physical Index Subjective Neighborhood 

profile Subjective Percentage Ratio 

Percentage of households that indicate that public 

transportation is (sufficiently) present in and around the 

residential neighborhood. 

Neighborhood survey 

Rotterdam. Reference 

year 2019. 

% sufficient presence of shops for 

daily groceries 
Physical Index Subjective Neighborhood 

profile Subjective Percentage Ratio 

Percentage of households that indicate that shops for 

daily groceries are (sufficiently) present in and around 

the residential neighborhood. 

Neighborhood survey 

Rotterdam. Reference 

year 2019. 

% sufficient presence of sports fields 

Physical Index Subjective Neighborhood 

profile Subjective Percentage Ratio 

Percentage of households that indicate that sports fields 

are (sufficiently) present in and around the residential 

neighborhood. 

Neighborhood survey 

Rotterdam. Reference 

year 2019. 

% sufficient presence of indoor sports 

facilities 

Physical Index Subjective Neighborhood 

profile Subjective Percentage Ratio 

Percentage of households that indicate that indoor 

sports facilities, such as gymnasiums, sports halls, and 

swimming pools, are (sufficiently) present in and 

around the residential neighborhood. 

Neighborhood survey 

Rotterdam. Reference 

year 2019. 

% of residents who say that there are 

enough leisure facilities for young 

people in the neighborhood 

Social Index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (aged 15 and older) who 

believe that there are more than enough facilities 

available, such as a community center, neighborhood 

building, local cultural center, or meeting space for 

young people. 

Neighborhood survey 

Rotterdam. Reference 

year 2019. 

C
o

m
p

o
si

ti
o

n
 

% 0 to 15 years 
Onderzoek010 Objective Percentage Ratio Number of residents aged 0 to 15 on January 1st. 

Centraal Bureau voor 

de Statistiek (CBS) 

% 15 to 25 years 
Onderzoek010 Objective Percentage Ratio Number of residents aged 15 to 25 on January 1st. 

Centraal Bureau voor 

de Statistiek (CBS) 

% 25 to 45 years 
Onderzoek010 Objective Percentage Ratio Number of residents aged 25 to 45 on January 1st. 

Centraal Bureau voor 

de Statistiek (CBS) 

% 45 to 65 years 
Onderzoek010 Objective Percentage Ratio Number of residents aged 45 to 65 on January 1st. 

Centraal Bureau voor 

de Statistiek (CBS) 

% 65 years or older 
Onderzoek010 Objective Percentage Ratio Number of residents aged 65 or older on January 1st. 

Centraal Bureau voor 

de Statistiek (CBS) 

% divorced 

Onderzoek010 Objective Number Ratio 

The number of residents who were divorced on January 

1st. The marital status "divorced" occurs after the 

dissolution of a marriage by divorce or after the 

dissolution of a registered partnership other than by the 

death of the partner. Persons who are legally separated 

are counted as married. 

Centraal Bureau voor 

de Statistiek (CBS) 

% Households with children 
Healthmonitor Objective Percentage Ratio 

The percentage of private households consisting of 

multiple persons with children living at home. 

Centraal Bureau voor 

de Statistiek (CBS) 
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% Households without children 

Healthmonitor Objective Percentage Ratio 

The percentage of private households consisting of a 

couple without children living at home (and possibly 

other members). 

Centraal Bureau voor 

de Statistiek (CBS) 

% married 

Onderzoek010 Objective Percentage Ratio 

The number of residents who were married on January 

1st. The marital status "married" occurs after the 

conclusion of a marriage or the establishment of a 

registered partnership. Persons who are legally 

separated are also counted as married because they 

remain formally married. 

Centraal Bureau voor 

de Statistiek (CBS) 

% men 
Onderzoek010 Objective Percentage Ratio 

Percentage of male population compared to the total 

population. 

Centraal Bureau voor 

de Statistiek (CBS) 

% Residents with non-Western 

migration background Healthmonitor Objective Percentage Ratio As a percentage of the total population. 

CBS - 

Bevolkingsstatistiek 

% Residents with Western migration 

background Healthmonitor Objective Percentage Ratio As a percentage of the total population. 

CBS - 

Bevolkingsstatistiek 

% Single-parent families 
Healthmonitor Objective Percentage Ratio 

The percentage of private households consisting of a 

single parent with children living at home. - 

% Single-person households 
Healthmonitor Objective Percentage Ratio 

The percentage of private households consisting of a 

single person 

Centraal Bureau voor 

de Statistiek (CBS) 

% unmarried 

Onderzoek010 Objective Percentage Ratio 

The number of unmarried residents on January 1st. The 

marital status "unmarried" indicates that a person has 

never been married or entered into a registered 

partnership. 

Centraal Bureau voor 

de Statistiek (CBS) 

% widowed 

Onderzoek010 Objective Percentage Ratio 

The number of widowed residents on January 1st. The 

marital status "widowed" occurs after the dissolution of 

a marriage or registered partnership due to the death of 

the partner. 

Centraal Bureau voor 

de Statistiek (CBS) 

% women 
Onderzoek010 Objective Percentage Ratio 

Percentage of female population compared to the total 

population. 

Centraal Bureau voor 

de Statistiek (CBS) 

D
a
il

y
 l

if
e 

% that engages in volunteer work, 18 

years and older Healthmonitor  Percentage Ratio 

Percentage of residents aged 18 and older who engage 

in volunteering. 

Healthmonitor Adults 

and elderly 

% of residents who visit a hobby club 

or association monthly 

Social Index Neighborhood profile Objective Percentage Ratio 

Percentage of residents (aged 15 and older) who report 

participating in one or more hobby clubs or 

associations related to sports, theater, music, or dance 

at least once a month. 

Neighborhood survey 

Rotterdam. Reference 

year 2019. 

% of residents who participate in 

sports weekly 
Social Index Neighborhood profile Objective Percentage Ratio 

Percentage of residents (aged 15 and older) who report 

engaging in individual or group sports activities alone 

or with others at least once a week. 

Neighborhood survey 

Rotterdam. Reference 

year 2019. 

D
en

si
ty

 

Residential density (inhabitants per 

km2) 

Basisinformatie en Healthmonitor Objective Aantal Ratio 

A private household consists of one or more 

individuals who live together in a dwelling and do not 

provide themselves with daily necessities in a non-

business manner. CBS & Basisinformatie 

Urban density 

Healthmonitor Objective schaal Interval 

The environmental address density forms the basis for 

the classification of municipalities into degrees of 

urbanization. The environmental address density of a 

municipality is the average value of a radius of 1 km 

around an address for all addresses within that 

municipality. There are five degrees of urbanization, 

based on class limits of 2.500, 1.500, 1,000, and 500 

addresses per km². The following classes are 

distinguished: 1: Very urban (>= 2.500 addresses per 

km²); 2: Strongly urban (1.500 - 2.500 addresses per 

km²); 3: Moderately urban (1,000 - 1.500 addresses per 

Centraal Bureau voor 

de Statistiek (CBS) 
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km²); 4: Low urban (500 - 1,000 addresses per km²); 5: 

Non-urban (< 500 addresses per km²). 
D

w
el

li
n

g
 

% homes with over-occupancy 

Physical Index Objective Neighborhood 

profile Objective Percentage Ratio 

Dwellings where the number of rooms is at least 1 less 

than the number of occupants. Overcrowding indicates 

that there is at least one room too few in the dwelling 

for the residents, resulting in one or more bedrooms 

being shared by more people. For single-parent 

families, one additional person is counted in the 

calculation since in a two-parent family, both partners 

will share a bedroom. 

Woningen-Bevolking-

Onderzoeksbestand 

(WBOB); peildatum 1-

1-2021. 

% satisfaction with housing size Physical Index Subjective Neighborhood 

profile Subjective Percentage Ratio 

Percentage of households that are (very) satisfied with 

the size of their dwelling. 

Neighborhood survey 

Rotterdam. Reference 

year 2021. 

% satisfaction with housing type Physical Index Subjective Neighborhood 

profile Subjective Percentage Ratio 

Percentage of households that are (very) satisfied with 

the type of their dwelling. 

Neighborhood survey 

Rotterdam. Reference 

year 2021. 

% satisfaction with insulation from 

neighbors 
Physical Index Subjective Neighborhood 

profile Subjective Percentage Ratio 

Percentage of households that are (very) satisfied with 

sound insulation from neighbors. 

Neighborhood survey 

Rotterdam. Reference 

year 2021. 

% satisfaction with outside noise 

insulation 
Physical Index Subjective Neighborhood 

profile Subjective Percentage Ratio 

Percentage of households that are (very) satisfied with 

sound insulation from outside. 

Neighborhood survey 

Rotterdam. Reference 

year 2021. 

% satisfaction with size of outdoor 

space 
Physical Index Subjective Neighborhood 

profile Subjective Percentage Ratio 

Percentage of households that are (very) satisfied with 

the size of outdoor space. 

Neighborhood survey 

Rotterdam. Reference 

year 2021. 

% satisfied with maintenance of own 

home 
Physical Index Objective Neighborhood 

profile Subjective Percentage Ratio 

Percentage of households that rate the condition of 

their own dwelling as (very) good. 

Neighborhood survey 

Rotterdam. Reference 

year 2021. 

% likelihood of moving away from 

the neighborhood 

Physical Index Subjective Neighborhood 

profile Objective Percentage Ratio 

Percentage of relocations, calculated as the total 

number of people who moved into or out of the 

neighborhood divided by the sum of the number of 

residents at the beginning and end of the year. Both 

out-of-town and within-town migration are included, 

but not moves within the neighborhood. 

Municipality of 

Rotterdam (BRP). 

Reference year 2018. 

G
en

er
a

l 
q

u
a

li
ty

 

% a lot of odor pollution from sewage 

systems outside 
Physical Index Subjective Neighborhood 

profile Subjective Percentage Ratio 

Percentage of households indicating that they 

experience a lot of nuisance from sewage-related odors 

outside. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2021. 

% often bothered by garbage next to 

the container 
Physical Index Subjective Neighborhood 

profile Subjective Percentage Ratio 

Percentage of households that frequently experience 

nuisance from garbage next to the container in the 

neighborhood. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2021. 

% often bothered by litter Physical Index Subjective Neighborhood 

profile Subjective Percentage Ratio 

Percentage of households that frequently experience 

nuisance from litter on the street in the neighborhood. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2021. 

% satisfied with maintenance of 

buildings in the neighborhood 
Physical Index Objective Neighborhood 

profile Subjective Percentage Ratio 

Percentage of households that rate the condition of the 

buildings in the residential neighborhood as (very) 

good. 

Enquête Wijkonderzoek 

Rotterdam. Peiljaar 

2021. 

A satisfactory rating (8 or higher) for 

the living environment, 18 years and 

older [%] [2020]. Healthmonitor Subjective Percentage Ratio 

Percentage of residents aged 18 and older who give a 

(sufficient) rating of 8 or higher for the living 

environment. 

Healthmonitor Adults 

and elderly 

appreciation of neighborhood 

buildings 
Physical Index Subjective Neighborhood 

profile Subjective Percentage Ratio 

Percentage of households that strongly agree/agree 

with the statement: "Buildings and houses in this 

neighborhood look attractive." 

Neighborhood survey 

Rotterdam. Reference 

year 2021. 

CROW score clean (average) 
Physical Index Objective Neighborhood 

profile Objective 5-puntsschaal Interval 

This refers to the average score on the CROW visual 

assessment scales for "cleanliness," including litter, 

Municipality of 

Rotterdam – cluster 
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trash bins, containers, weeds, graffiti, and feces. The 

visual assessment scales have a 5-point scale from A+ 

(very good) - A (good) - B (sufficient) - C (moderate) - 

D (poor), which has been converted into a numerical 

scale from 5 (A+) to 1 (D). An average value of 3 

effectively corresponds to a B (sufficient) score. The 

CROW method was implemented in Rotterdam in 2019 

and replaced the municipal product standard scoring. 

Since there are no historically comparable data 

available, the year 2019 serves as the baseline 

measurement. 

Stadsbeheer; bewerking 

OBI. Reference year 

oktober 2020 t/m 

september 2021. 

CROW score intact (average) 

Physical Index Objective Neighborhood 

profile Objective 5-puntsschaal Interval 

This concerns the average score on the CROW image 

measurement rods 'heel', which measure the quality of 

the road surface. The image measurement rods use a 5-

point scale from A+ (very good) - A (good) - B 

(sufficient) - C (moderate) - D (poor), which we have 

converted into a numerical scale from 5 (A+) to 1 (D). 

An average value of 3 effectively corresponds to a 

score of B (sufficient). For the Neighborhood Profile, 

the aim is to reflect the differences in image quality 

between neighborhoods. The CROW method was 

implemented in Rotterdam in 2019 and replaces the 

municipal score Productnormering. Since there are no 

historically comparable data available, the year 2019 is 

considered as the baseline measurement. 

Municipality of 

Rotterdam – cluster 

Stadsbeheer; bewerking 

OBI. Reference year 

oktober 2020 t/m 

september 2021. 

% of residents who feel connected to 

the neighborhood 
Social Index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (aged 15 and older) who feel 

(very) connected to their neighborhood. 

Neighborhood survey 

Rotterdam. Reference 

year 2019. 

% of residents who feel responsible 

for the neighborhood 
Social Index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (aged 15 and older) who feel 

very or somewhat responsible for the livability and 

safety in their residential area. 

Neighborhood survey 

Rotterdam. Reference 

year 2019. 

% (very) satisfied with the 

neighborhood 
Neighborhood profile Subjective Percentage Ratio 

Last modification date. 
Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

G
re

en
 

% satisfaction with attractiveness of 

canals, ditches, and ponds Physical Index Subjective Neighborhood 

profile Subjective Percentage Ratio 

Percentage of households that are (very) satisfied with 

the attractiveness of canals, ditches, and ponds. 

Neighborhood survey 

Rotterdam. Reference 

year 2021. 

% sufficient presence of green areas 

(lawns, trees) Physical Index Subjective Neighborhood 

profile Subjective Percentage Ratio 

Percentage of households that indicate that green 

spaces, such as grass fields, trees, and parks, are 

(sufficiently) present in and around the residential 

neighborhood. 

Neighborhood survey 

Rotterdam. Reference 

year 2021. 

% sufficient presence of recreational 

green areas (picnics, sports, games) 
Physical Index Subjective Neighborhood 

profile Subjective Percentage Ratio 

Percentage of households that indicate that green 

spaces for picnicking, sports, or play are (sufficiently) 

present in and around the residential neighborhood. 

Neighborhood survey 

Rotterdam. Reference 

year 2021. 

A satisfactory rating (8 or higher) for 

green spaces, 19 years and older [%] 
Healthmonitor Subjective Percentage Ratio 

Percentage of residents aged 19 and older who give a 

(sufficient) rating of 8 or higher for the greenery in the 

neighborhood. 

Healthmonitor Adults 

and elderly 

Benches per km2 
Basisinformatie Objective 

Number per 

km2 Ratio 

The total number of banks per neighborhood divided 

by the area of the neighborhood. nvt 

Green per km2 
Basisinformatie Objective 

Number per 

km2 Ratio 

The total green area per neighborhood divided by the 

area of the neighborhood. nvt 

Trees per km2 
Basisinformatie Objective 

Number per 

km2 Ratio 

The total number of trees per neighborhood divided by 

the area of the neighborhood. nvt 
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CROW score green (average) 

Physical Index Objective Neighborhood 

profile Objective 5-puntsschaal Interval 

This refers to the average score on the CROW visual 

assessment scales for "greenery," which assess the 

quality of grass fields 

Municipality of 

Rotterdam – cluster 

Stadsbeheer; bewerking 

OBI. Reference year 

oktober 2020 t/m 

september 2021. 

H
ea

lt
h

 

% that meets the physical activity 

guideline 2017, 18 years and older 

Healthmonitor Objective Percentage Ratio 

Percentage of residents aged 18 and older who meet the 

exercise guideline of 2017. To meet the exercise 

guideline of 2017, one must engage in at least 150 

minutes of moderate-intensity physical activity, such as 

walking and cycling, per week and engage in vigorous-

intensity physical activity, such as running or playing 

sports, at least twice a week. 

Healthmonitor Adults 

and elderly 

Limited by one or more chronic 

conditions, 19 years and older 
Healthmonitor Subjective Percentage Ratio 

Percentage of residents aged 19 and older with a long-

term illness or disability (lasting 6 months or longer) 

who feel limited in their daily activities. 

Healthmonitor Adults 

and elderly 

At least 1 mental health condition, 18 

years and older 

Healthmonitor Objective Percentage Ratio 

Percentage of residents aged 18 and older who have 

had at least one mental disorder (depression, anxiety 

disorder, or burnout) in the past year (diagnosed or 

undiagnosed). 

Healthmonitor Adults 

and elderly 

Drugs (soft drugs/hard drugs) (in the 

past 4 weeks), 18 to 64 years old Healthmonitor Objective Percentage Ratio 

Percentage of residents aged 18 to 64 who have used 

soft drugs and/or hard drugs in the past 4 weeks. 

Healthmonitor Adults 

and elderly 

Smokes, 18 years and older 
Healthmonitor Objective Percentage Ratio Percentage of smokers aged 18 and older. 

Healthmonitor Adults 

and elderly 

Has overweight (moderate and 

severe), 18 years and older 
Healthmonitor Objective Percentage Ratio 

Percentage of residents aged 18 and older with 

overweight (moderate overweight and obesity). Body 

Mass Index (BMI) of 25 or higher. 

Healthmonitor Adults 

and elderly 

Mobility limitation, 18 years and 

older 

Healthmonitor Objective Percentage Ratio 

Percentage of residents aged 18 and older who have 

mobility limitations. Mobility limitation is based on 3 

questions: 1) Can you carry an object weighing 5 kg 

(such as a full grocery bag) for 10 meters? 2) Can you 

bend down and pick something up from the ground 

while standing? 3) Can you walk 400 meters 

continuously without stopping (if necessary, with a 

cane)? The respondent is asked to indicate the extent to 

which they have difficulty performing these activities. 

Healthmonitor Adults 

and elderly 

L
if

e 

ev
en

ts
 

% residents (18 years and older) who 

have only recently moved to the 

Netherlands 
Social Index Neighborhood profile Objective Percentage Ratio 

Percentage of residents aged 18 and older who were 

born abroad and have been living in the Netherlands for 

less than two years. 

Municipality of 

Rotterdam (BRP). 

Peildatum: 1 januari 

2019. 

L
o

n
e

li
n

es s Moderately to severely lonely, 18 

years and older [%] [2020] Healthmonitor   Percentage Ratio 

Percentage of residents aged 18 and older who feel 

moderately to severely lonely. 

Healthmonitor Adults 

and elderly 

M
o

b
il

it
y
 

% of homes within norm distance of 

bus stops 

Physical Index Objective Neighborhood 

profile Objective Percentage Ratio 

Percentage of homes with a bus stop within the 

standard distance (= 277 meters). The proximity of 

amenities is determined for each amenity by calculating 

the distance to the nearest amenity (as the crow flies) 

for each dwelling. The Rotterdam average of this is 

then used as the 'standard distance'. For each 

neighborhood, the percentage of homes that have the 

respective amenity available within the standard 

distance is determined. Neighborhoods with a high 

percentage have a large proximity to that amenity. In 

neighborhoods with a low percentage, residents have to 

Gemeente Rotterdam. 

Peiljaar 2019. 
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travel further than the average Rotterdam resident to 

reach the amenity. 

% of homes within norm distance of 

metro stations 

Physical Index Objective Neighborhood 

profile Objective Percentage Ratio 

Percentage of homes with a metro station within the 

standard distance (= 1.184 meters). The train station in 

Hoek van Holland is considered equivalent to a metro 

station. The proximity of amenities is determined for 

each amenity by calculating the distance to the nearest 

amenity (as the crow flies) for each dwelling. The 

Rotterdam average of this is then used as the 'standard 

distance'. For each neighborhood, the percentage of 

homes that have the respective amenity available 

within the standard distance is determined. 

Neighborhoods with a high percentage have a large 

proximity to that amenity. In neighborhoods with a low 

percentage, residents have to travel further than the 

average Rotterdam resident to reach the amenity. 

Gemeente Rotterdam. 

Peiljaar 2019. 

% of homes within norm distance of 

tram stops 

Physical Index Objective Neighborhood 

profile Objective Percentage Ratio 

Percentage of homes with a tram stop within the 

standard distance (= 1.747 meters). The proximity of 

amenities is determined for each amenity by calculating 

the distance to the nearest amenity (as the crow flies) 

for each dwelling. The Rotterdam average of this is 

then used as the 'standard distance'. For each 

neighborhood, the percentage of homes that have the 

respective amenity available within the standard 

distance is determined. Neighborhoods with a high 

percentage have a large proximity to that amenity. In 

neighborhoods with a low percentage, residents have to 

travel further than the average Rotterdam resident to 

reach the amenity. 

Gemeente Rotterdam. 

Peiljaar 2019. 

% satisfaction with bike path safety Physical Index Subjective Neighborhood 

profile Subjective Percentage Ratio 

Percentage of households that are (very) satisfied with 

the safety of bike paths. 

Neighborhood survey 

Rotterdam. Reference 

year 2021. 

% satisfaction with maintenance of 

bike paths 
Physical Index Subjective Neighborhood 

profile Subjective Percentage Ratio 

Percentage of households that are (very) satisfied with 

the maintenance of bike paths. 

Neighborhood survey 

Rotterdam. Reference 

year 2021. 

% satisfaction with maintenance of 

sidewalks 
Physical Index Subjective Neighborhood 

profile Subjective Percentage Ratio 

Percentage of households that are (very) satisfied with 

the maintenance of sidewalks. 

Neighborhood survey 

Rotterdam. Reference 

year 2021. 

% satisfaction with sidewalk safety Physical Index Subjective Neighborhood 

profile Subjective Percentage Ratio 

Percentage of households that are (very) satisfied with 

the safety of sidewalks. 

Neighborhood survey 

Rotterdam. Reference 

year 2021. 

S
a

fe
ty

 

Damaged/broken benches, trash cans, 

etc. are a common neighborhood 

problem Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of households indicating that vandalism of 

benches, trash cans, or playground equipment 

frequently occurs in the neighborhood. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

Auto theft in own neighborhood in 

the past year as a percentage of the 

total number of cars Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) with a car 

who indicated being victims of car theft in their own 

neighborhood in the past year. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

Threats are a common neighborhood 

problem 
Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

indicated that the neighborhood problem of threats 

occurs frequently. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

Graffiti on walls and/or buildings is a 

common neighborhood problem 
Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

indicated that the neighborhood problem of graffiti on 

walls and/or buildings occurs frequently. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 
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Theft from cars in own neighborhood 

in the past year as a percentage of the 

total number of cars Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) with a car 

who indicated being victims of theft from their car in 

their own neighborhood in the past year. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

Theft from cars is a common 

neighborhood problem 
Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

indicated that the neighborhood problem of theft from 

cars occurs frequently. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

Drug nuisance in the own 

neighborhood is frequently perceived 

as bothersome Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

indicated experiencing a high level of drug-related 

nuisance in their own neighborhood. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

Bicycle theft in own neighborhood in 

the past year as a percentage of the 

total number of bicycles Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) with a 

bicycle who indicated being victims of bicycle theft in 

their own neighborhood in the past year. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

Bicycle theft is a common 

neighborhood problem 
Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

indicated that the neighborhood problem of bicycle 

theft occurs frequently. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

Violent offenses are a common 

neighborhood problem 
Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

indicated that the neighborhood problem of violent 

crimes occurs frequently. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

Street-level drug dealing in the own 

neighborhood is frequently perceived 

as bothersome Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

indicated experiencing a high level of nuisance from 

drug dealing on the street in their own neighborhood. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

Coming and going of drug addicts in 

your street is frequently perceived as 

bothersome 
Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

indicated experiencing a high level of nuisance from 

the presence of drug addicts walking around in the 

street in their own neighborhood. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

Residential burglary is a common 

neighborhood problem 
Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

indicated that the neighborhood problem of residential 

burglary occurs frequently. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

Nuisance caused by neighbors is 

frequently perceived as bothersome 
Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

indicated experiencing a high level of nuisance from 

neighbors in their own neighborhood. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

Trouble caused by groups of young 

people in the own neighborhood is 

frequently perceived as bothersome Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

indicated experiencing a high level of nuisance from 

groups of young people in their own neighborhood. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

Bother caused by young people who 

harass or intimidate residents in the 

own neighborhood is frequently 

perceived as bothersome Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

indicated experiencing a high level of nuisance from 

young people who bully or intimidate neighborhood 

residents in their own neighborhood. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

Percentage of residents who have 

been victims of threats with violence 

in the past year in their own 

neighborhood Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

indicated being victims of threats with violence in their 

own neighborhood in the past year. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

Percentage of residents who have 

been victims of burglary in the past 

year Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

indicated being victims of burglary in their own 

neighborhood in the past year. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

Percentage of residents who have 

been victims of assault in the past 

year in their own neighborhood Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

indicated being victims of assault in their own 

neighborhood in the past year. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

Percentage of residents who have 

been victims of other theft in the past 

year in their own neighborhood Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

indicated being victims of other theft in their own 

neighborhood in the past year. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

Percentage of residents who have 

been victims of other vandalism in 
Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

indicated being victims of other vandalism in their own 

neighborhood in the past year. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 
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the past year in their own 

neighborhood 

Percentage of residents who have 

been victims of attempted burglary in 

the past year Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

indicated being victims of attempted burglary in their 

own neighborhood in the past year. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

Vandalism of telephone booths, bus 

or tram shelters is a common 

neighborhood problem Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of households indicating that vandalism of 

bus/tram shelters frequently occurs in the 

neighborhood. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

Percentage of residents who have 

been victims of purse snatching with 

violence in the past year in their own 

neighborhood Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

indicated being victims of violent purse snatching in 

their own neighborhood in the past year. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

Percentage of residents who have 

been victims of purse snatching 

without violence in the past year in 

their own neighborhood Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

indicated being victims of non-violent purse snatching 

in their own neighborhood in the past year. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

Quarreling and/or shouting young 

people on the street in the own 

neighborhood is frequently perceived 

as bothersome Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

indicated experiencing a high level of nuisance from 

quarreling and/or shouting young people on the street 

in their own neighborhood. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

Purse snatching with violence is a 

common neighborhood problem 
Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

indicated that the neighborhood problem of violent 

purse snatching occurs frequently. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

Vandalism/theft from cars is a 

common neighborhood problem 
Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

indicated that the neighborhood problem of 

vandalism/theft from cars occurs frequently. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

Vandalism/theft from cars in own 

neighborhood in the past year as a 

percentage of the total number of cars Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) with a car 

who indicated being victims of vandalism/theft from 

their car in their own neighborhood in the past year. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

Harassment of women and men on 

the street in the own neighborhood is 

frequently perceived as bothersome 
Safety index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

indicated experiencing a high level of nuisance from 

harassment of women and men on the street in their 

own neighborhood. 

Survey Safetymonitor 

Rotterdam. Reference 

year 2019. 

S
E

S
 

average property value per square 

meter of living space 
Physical Index Objective Neighborhood 

profile Objective Euro Ratio 

Average WOZ value in euros per square meter of living 

space. The following WOZ reference dates apply for 

the different measurement years: 2014 = January 1, 

2012; 2016 = January 1, 2014; 2018 = January 1, 2016; 

2020 = January 1, 2018; 2022 = January 1, 2020. 

Woningen-Bevolking-

Onderzoeksbestand 

(WBOB); peildatum 1-

1-2021. 

% Completed higher education (HBO 

or WO), 15 to 75 years old 
Healthmonitor Objective Percentage Ratio 

Percentage of individuals (aged 15 to 75) who have 

completed a higher professional education (HBO) or 

university (WO) degree. 

Sociaal Statistisch 

Bestand CBS 

Disposable household income [in 

thousands of euros] 

Healthmonitor Objective Euro Ratio 

The average disposable income of households is the 

average amount of income available after deducting 

taxes, premiums for income insurance, health insurance 

premiums, and income and wealth taxes. This includes 

all private households with known income, and student 

households are not excluded. Disposable income is 

defined as the gross income reduced by paid income 

transfers, premiums for income insurance, health 

insurance premiums, and income and wealth taxes. 

Paid income transfers refer to transfers between 

households, such as alimony paid to ex-spouses. 

Premiums for income insurance include premiums paid 

for social insurance, national insurance, and private 

CBS, Het Regionaal 

Inkomensonderzoek 
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insurance related to unemployment, sickness and 

disability, and old age and survivors' benefits. 
S

o
ci

a
l 

en
v
ir

o
n

m
en

t 

% of residents who say that neighbors 

help each other 
Social Index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (aged 15 and older) who 

(completely) agree with the statement: People in this 

neighborhood help each other when needed. 

Neighborhood survey 

Rotterdam. Reference 

year 2019. 

% of residents who say that neighbors 

know each other 
Social Index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (aged 15 and older) who 

(completely) disagree with the statement: The people in 

this neighborhood barely know each other. 

Neighborhood survey 

Rotterdam. Reference 

year 2019. 

% of residents who provide 

neighborly help 
Social Index Neighborhood profile Objective Percentage Ratio 

Percentage of residents (aged 15 and older) who report 

having provided neighborly assistance in the past year. 

Neighborhood survey 

Rotterdam. Reference 

year 2019. 

% of residents who have lived in the 

neighborhood for a long time 

Social Index Neighborhood profile Objective Percentage Ratio 

Percentage of dwellings where the main resident has 

lived in the same dwelling for an extended period. For 

dwellings between 2 and 10 years old, the length of 

stay for the main resident is at most one year less than 

the age of the dwelling. For dwellings older than 10 

years, the main resident must have lived in the same 

dwelling for ten years or longer. 

Municipality of 

Rotterdam (WBOB). 

Reference year 1 

januari 2019. 

% of residents who say that neighbors 

share opinions 

Social Index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (aged 15 and older) who 

(completely) agree with the statement: The residents in 

this neighborhood share the same opinions on what is 

acceptable or not in the neighborhood. 

Neighborhood survey 

Rotterdam. Reference 

year 2019. 

% of residents who say that there are 

enough places in the neighborhood 

for joint resident activities 
Social Index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (aged 15 and older) who 

believe that there are (more than) sufficient facilities 

available to engage in activities with others, such as 

community centers and public squares. 

Neighborhood survey 

Rotterdam. Reference 

year 2019. 

% of residents who say that young 

and old get along well in the 

neighborhood Social Index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (aged 15 and older) who 

(completely) agree with the statement: Young people 

and adults interact well with each other. 

Neighborhood survey 

Rotterdam. Reference 

year 2019. 

% of residents who say they feel at 

home with neighbors 
Social Index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (aged 15 and older) who 

(completely) agree with the statement: I feel at home 

among the people who live in this neighborhood. 

Neighborhood survey 

Rotterdam. Reference 

year 2019. 

% residents who have been involved 

in making plans for the neighborhood 

or city. (objective) 

Social Index Neighborhood profile objective Percentage Ratio 

Percentage of residents (15 years and older) who report 

being involved in making plans for the neighborhood 

or city in the past year, for example through a residents' 

initiative or organization, through a survey, through a 

website, through a discussion or consultation meeting, 

through an advisory or client council, or through a 

district committee, neighborhood council, or 

neighborhood committee. 

Neighborhood survey 

Rotterdam. Reference 

year 2019. 

% of residents who say that neighbors 

interact frequently 

Social Index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

(completely) agree with the statement: "I live in a 

friendly neighborhood where people interact with each 

other a lot." 

Neighborhood survey 

Rotterdam. Reference 

year 2019. 

S
o
ci

a
l 

n
et

w
o

rk
 

% of residents who report knowing 

enough people to talk to 
Social Index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

(completely) disagree with the statement: "There are 

very few people with whom I can truly talk." 

Neighborhood survey 

Rotterdam. Reference 

year 2019. 

% of residents who report having 

enough interest from close family 

members 
Social Index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

(completely) disagree with the statement: "You can 

expect little interest even from your closest family 

members." 

Neighborhood survey 

Rotterdam. Reference 

year 2019. 

% of residents who report having 

enough interest from others 
Social Index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

(completely) disagree with the statement: "There is no 

one who has a special interest in you." 

Neighborhood survey 

Rotterdam. Reference 

year 2019. 



 

Combating loneliness through the built environment | 205  

% of residents who say they know 

enough people for help and advice 
Social Index Neighborhood profile Subjective Percentage Ratio 

Percentage of residents (15 years and older) who 

(completely) agree with the statement: "I know enough 

people whom I can ask for help or advice." 

Neighborhood survey 

Rotterdam. Reference 

year 2019. 
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Appendix VI – Loneliness data RIVM and Health monitor 
In the figure of this appendix, the loneliness data measured by RIVM is compared to the data from the health monitor of the municipality of Rotterdam.  
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Appendix VII – Descriptive statistics 
In this appendix, the descriptive statistics of all variables before the factor analysis are shown.  

Dwelling 

Dwelling  

  
Mean Median 

Std. 

Deviation 
Minimum Maximum 

 
% satisfaction with 

housing size 
79.9% 80.6% 6.8% 61.5% 94.5%  

% satisfaction with 

housing type 
79.7% 80.6% 8.3% 57.7% 95.2%  

% satisfaction with size 

of outdoor space 
69.5% 69.5% 8.2% 53.3% 85.9%  

% satisfaction with 

outside noise insulation 
55.9% 54.1% 9.4% 36.9% 80.2%  

% satisfaction with 

insulation from 

neighbors 

47.1% 45.2% 11.4% 26.4% 73.3%  

average property value 

per square meter of 

living space 

2042.7 1935 455.45 1362.83 3253.41  

% homes with over-

occupancy 
9.4% 8.5% 4.1% 3.2% 18.8%  

% satisfied with 

maintenance of own 

home 

57.4% 55.7% 10.7% 40.9% 91.3%  

 

General quality 

General quality 

  
Mean Median 

Std. 

Deviation 
Minimum Maximum 

 
% (very) satisfied 

with the 

neighborhood 

77.9% 80.2% 12.9% 46.2% 95.4%  

CROW score clean 

(average) 
3.66 3.66 0.13 3.44 3.95  

CROW score intact 

(average) 
3.83 3.83 0,08 3.59 3.98  

% often bothered 

by litter 
59.1% 61.6% 14.5% 29.6% 83.8%  

% often bothered 

by garbage next to 

the container 

58.5% 61.7% 18.2% 18.7% 86.5%  
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% often dog poop 37.2% 36.8% 8.9% 20.5% 63.5%  

appreciation of 

neighborhood 

buildings 

55.3% 56.9% 16,0% 20.3% 90.5%  

% satisfied with 

maintenance of 

buildings in the 

neighborhood 

47.6% 43.8% 14.4% 24.7% 80.3%  

% a lot of odor 

pollution from 

sewage systems 

outside 

5,0% 4.3% 3.1% 0.4% 16.1%  

A satisfactory 

rating (8 or higher) 

for the living 

environment, 18 

years and older [%] 

[2020]. 

51.1% 53,0% 14.1% 26,0% 79,0%  

 

Amenities 

Amenities 

 
Mean Median 

Std. 

Deviation 
Minimum Maximum 

% satisfied with 

overall amenities 
50.4% 50.3% 11.1% 22.1% 75.4% 

% sufficient presence 

of shops for daily 

groceries 

82.3% 89.3% 19,0% 0.5% 98.9% 

% sufficient presence 

of primary healthcare 

providers 

85.8% 90.2% 14.6% 10.1% 97.7% 

% sufficient presence 

of sports facilities 
52.4% 52.9% 14.4% 24.6% 87.8% 

% of residents who say 

that there are enough 

places in the 

neighborhood for joint 

resident activities 

50.3% 49.3% 9.1% 24.6% 84.3% 

% of residents who say 

that there are enough 

elderly facilities in the 

neighborhood 

34.7% 34.1% 12.3% 13.8% 62.5% 

% of residents who say 

that there are enough 

leisure facilities for 

young people in the 

neighborhood 

37.5% 39.1% 11.6% 16.5% 74.4% 

 

Density 
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Density 

  
Mean Median 

Std. 

Deviation 
Minimum Maximum 

Residential density 

(inhabitants per km2) 
8403 6452.6 5888.93 35.23 20210.19 

Urban density 1.38 1 0.882 1 5 

 

Mobility 

Mobility 

  
Mean Median 

Std. 

Deviation 
Minimum Maximum 

% of homes within norm 

distance of bus stops 
67.9% 76,0% 24,0% 0.3% 100,0% 

% of homes within norm 

distance of metro stations 
70.4% 96.6% 39.6% 0,0% 100,0% 

% of homes within norm 

distance of tram stops 
77.4% 100,0% 41.3% 0,0% 100,0% 

% satisfaction with 

maintenance of bike paths 
51.6% 51.8% 9.3% 34.5% 80.1% 

% satisfaction with 

maintenance of sidewalks 
49.5% 49.3% 6.4% 37.8% 69.4% 

% satisfaction with bike 

path safety 
50.9% 51.5% 11.5% 29.3% 81,0% 

% satisfaction with 

sidewalk safety 
57.5% 57.3% 7.6% 37.5% 76.7% 

% often parked on the 

sidewalk 
35.8% 34.7% 10.8% 17.1% 61.1% 

% sufficient presence of 

public transportation 
89.2% 92.8% 10.5% 52.5% 99.7% 

 

Green 

Green 

  
Mean Median 

Std. 

Deviation 
Minimum Maximum 

Trees per km2 1436 1515 630.68 15.37 2413.35 

Green per km2 17752 15080 10914.76 362.4 48741.39 

Benches per km2 110.49 73.66 83.99 1,07 349.47 

% sufficient presence of 

green areas (lawns, 

trees) 

78.6% 81.9% 13.4% 50.2% 98.1% 

% sufficient presence of 

recreational green areas 

(picnics, sports, games) 

63.4% 66,0% 15,0% 30.5% 90.5% 

% satisfaction with 

attractiveness of canals, 

ditches, and ponds 

53.8% 55.7% 15.3% 16.4% 85.6% 
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CROW score green 

(average) 
3.81 3.8 0.1 3.64 4,08 

A satisfactory rating (8 

or higher) for green 

spaces 

42.5% 41,0% 18,0% 15,0% 79,0% 

 

Composition 

Composition 

  
Mean Median 

Std. 

Deviation 
Minimum Maximum 

% Residents with 

Western migration 

background 

13.6% 13,0% 4.7% 7.5% 32,0% 

% Residents with non-

Western migration 

background 

41.5% 40,0% 16.5% 11,0% 75,0% 

% Single-person 

households 
49.4% 49,0% 9.2% 22,0% 75,0% 

% Households without 

children 
21,0% 20,0% 4,0% 15,0% 31,0% 

% Households with 

children 
18.2% 18,0% 6.4% 4,0% 46,0% 

% Single-parent families 11.4% 11,0% 3.3% 3,0% 20,0% 

% men 49.6% 49.7% 1.7% 46.4% 54,0% 

% women 50.4% 50.3% 1.7% 46,0% 53.7% 

% 0 to 15 years 15.7% 15.7% 4,0% 4.1% 26,0% 

% 15 to 25 years 13.3% 12.7% 4.2% 7.7% 36.2% 

% 25 to 45 years 31.9% 30.8% 7.1% 19.3% 54.6% 

% 45 to 65 years 24.4% 24.1% 3.6% 13.8% 32.4% 

% 65 years or older 14.8% 13.3% 5.8% 6.7% 30.8% 

% unmarried 58.4% 59,0% 8.5% 42.9% 78.2% 

% married 28,0% 27.7% 6.9% 13.6% 42.4% 

% divorced 9.7% 9.9% 1.8% 5.6% 13.6% 

% widowed 3.9% 3.1% 2.1% 1.6% 12.4% 

 

SES 

SES 

  
Mean Median 

Std. 

Deviation 
Minimum Maximum 

Disposable household 

income [in thousands of 

euros] 

39.41 36.3 13.17 29.2 113 

% Completed higher 

education (HBO or WO) 
30.8% 28,0% 14.3% 13,0% 64,0% 

 

Social safety 
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Social safety 

  
Mean Median 

Std. 

Deviation 
Minimum Maximum 

Bicycle theft is a common neighborhood 

problem 
18.7% 18.8% 8.2% 1,0% 31.4% 

Theft from cars is a common neighborhood 

problem 
8.3% 7.6% 3.9% 0.4% 22.3% 

Auto theft in own neighborhood in the past year 

as a percentage of the total number of cars 
1.5% 0.9% 1.4% 0,0% 5.6% 

Theft from cars in own neighborhood in the past 

year as a percentage of the total number of cars 
5.6% 5.5% 3.4% 0,0% 16.6% 

Bicycle theft in own neighborhood in the past 

year as a percentage of the total number of 

bicycles 

13.5% 15,0% 7.7% 0,0% 29.5% 

Percentage of residents who have been victims 

of other theft in the past year in their own 

neighborhood 

3.9% 3.7% 1.9% 0,0% 8.7% 

Percentage of residents who have been victims 

of purse snatching without violence in the past 

year in their own neighborhood 

1,0% 0.8% 0.9% 0,0% 3.6% 

Threats are a common neighborhood problem 7.8% 7.1% 5.7% 0,0% 25.4% 

Violent offenses are a common neighborhood 

problem 
8.5% 7,0% 7.1% 0,0% 28.1% 

Purse snatching with violence is a common 

neighborhood problem 
4.6% 3.6% 4.1% 0,0% 18.3% 

Percentage of residents who have been victims 

of purse snatching with violence in the past year 

in their own neighborhood 

0.4% 0,0% 0.5% 0,0% 2,0% 

Percentage of residents who have been victims 

of threats with violence in the past year in their 

own neighborhood 

3.4% 3.3% 2,0% 0.6% 8.6% 

Percentage of residents who have been victims 

of assault in the past year in their own 

neighborhood 

1.1% 0.8% 1.1% 0,0% 4.1% 

Residential burglary is a common neighborhood 

problem 
11.2% 9.5% 7.8% 1.7% 38.6% 

Percentage of residents who have been victims 

of attempted burglary in the past year 
3.4% 2.6% 2.3% 0,0% 10.2% 

Percentage of residents who have been victims 

of burglary in the past year 
1.9% 1.6% 1.5% 0,0% 7.1% 

Graffiti on walls and/or buildings is a common 

neighborhood problem 
10.9% 10.4% 6.5% 0,0% 28.5% 

Vandalism of telephone booths, bus or tram 

shelters is a common neighborhood problem 
8,0% 6.9% 5.9% 0,0% 24.9% 

Vandalism/theft from cars is a common 

neighborhood problem 
12.4% 12,0% 5.7% 2,0% 27.1% 

Damaged/broken benches, trash cans, etc. are a 

common neighborhood problem 
8.3% 7.4% 5.1% 0.6% 22.4% 
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Percentage of residents who have been victims 

of other vandalism in the past year in their own 

neighborhood 

7.9% 7.2% 3.8% 0.9% 16.2% 

Vandalism/theft from cars in own neighborhood 

in the past year as a percentage of the total 

number of cars 

20.7% 21.4% 6.4% 8.7% 34.7% 

Trouble caused by groups of young people in the 

own neighborhood is frequently perceived as 

bothersome 

11,0% 11.2% 7.2% 0.6% 31.4% 

Quarreling and/or shouting young people on the 

street in the own neighborhood is frequently 

perceived as bothersome 

11.6% 11,0% 7.2% 0.6% 33.9% 

Bother caused by young people who harass or 

intimidate residents in the own neighborhood is 

frequently perceived as bothersome 

3.3% 2.7% 2.5% 0,0% 9.8% 

Drug nuisance in the own neighborhood is 

frequently perceived as bothersome 
11,0% 9,0% 8.3% 1,0% 34,0% 

Coming and going of drug addicts in your street 

is frequently perceived as bothersome 
8.7% 6.7% 7.9% 0,0% 35.3% 

Street-level drug dealing in the own 

neighborhood is frequently perceived as 

bothersome 

9.1% 7.7% 7.3% 0,0% 35.9% 

Harassment of women and men on the street in 

the own neighborhood is frequently perceived as 

bothersome 

7.8% 5.8% 6.4% 0,0% 29.4% 

Nuisance caused by neighbors is frequently 

perceived as bothersome 
11.2% 10.4% 5.9% 2,0% 25.7% 

 

Social environment 

Social environment 

  
Mean Median 

Std. 

Deviation 
Minimum Maximum 

% residents who have been involved 

in making plans for the neighborhood 

or city. (objective) 

28.4% 29,0% 5.9% 19.2% 44.2% 

% of residents who say that neighbors 

know each other 
36.2% 32.5% 12,0% 15.1% 72,0% 

% % of residents who say that 

neighbors interact frequently 
28.4% 27.1% 9.1% 9.4% 51.9% 

% of residents who say that neighbors 

share opinions 
30,0% 28,0% 9.1% 16,0% 54.2% 

% of residents who say that neighbors 

help each other 
54.4% 52.6% 10.5% 37.6% 75.8% 

% of residents who say they feel at 

home with neighbors 
53.1% 52.7% 10.3% 28.2% 75,0% 

% of residents who say that young and 

old get along well in the 

neighborhood 

48.1% 44.9% 10.2% 25.6% 71.3% 
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% of residents who feel connected to 

the neighborhood 
52.2% 51.5% 9.3% 33.5% 71.9% 

% of residents who feel responsible 

for the neighborhood 
84.5% 84.4% 4.3% 76.4% 94.8% 

% of residents who provide 

neighborly help 
40.5% 39.3% 5,0% 31.6% 52.2% 

% of residents who have lived in the 

neighborhood for a long time 
42.9% 42.3% 7.2% 18.7% 55.9% 

% likelihood of moving away from 

the neighborhood 
19.3% 18,0% 9.7% 3.7% 44,0% 

 

Social network 

Social network 

  
Mean Median 

Std. 

Deviation 
Minimum Maximum 

% of residents who 

report knowing enough 

people to talk to 

58.8% 58.6% 6.9% 45.2% 73.9% 

% of residents who 

report having enough 

interest from close 

family members 

72.2% 71.9% 8,0% 52.3% 88.3% 

% of residents who 

report having enough 

interest from others 

81.1% 81.4% 6,0% 69.7% 93.8% 

% of residents who say 

they know enough 

people for help and 

advice 

77.3% 77.4% 5.3% 67.9% 86.9% 

 

Life events 

Life events 

  
Mean Median 

Std. 

Deviation 
Minimum Maximum 

% residents who have only 

recently moved to the 

Netherlands 

4.4% 3.5% 3.9% 0.8% 26.3% 

 

Activities 

Activities 

  
Mean Median 

Std. 

Deviation 
Minimum Maximum 

% that engages in volunteer 

work, 18 years and older 
18.5% 18,0% 4.6% 10,0% 29,0% 
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% of residents who visit a 

hobby club or association 

monthly 

23.3% 23,0% 6,0% 11.1% 39.4% 

% of residents who participate 

in sports weekly 
47.9% 49.1% 9.5% 21.5% 71.4% 

% that meets the physical 

activity guideline 2017, 18 

years and older 

46.1% 45,0% 7.8% 27,0% 63,0% 

 

Health 

Health 

  
Mean Median 

Std. 

Deviation 
Minimum Maximum 

Limited by one or more chronic 

conditions 
27,0% 26,0% 5.7% 16,0% 42,0% 

At least 1 mental health 

condition 
10.1% 10,0% 3.4% 3,0% 19,0% 

Drugs (soft drugs/hard drugs) 

(in the past 4 weeks) 
10.1% 9,0% 4.4% 4,0% 19,0% 

Smokes 20.8% 20,0% 5.2% 13,0% 37,0% 

Has overweight (moderate and 

severe) 
48.9% 48,0% 10.3% 26,0% 69,0% 

Mobility limitation 12.2% 12,0% 5.5% 3,0% 27,0% 
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Appendix VIII – Correlation analyses to reduce number of variables 
The correlation analyses for each topic are shown in this appendix. This is done in order to determine 

which variables should be included in the factor analyses and which variables should be excluded. 

Variables that do not have a relationship with loneliness are shown in red.  

Dwelling 

Moderately 

to severely 

lonely, 18 

years and 

older [%] 

[2020]

% 

satisfaction 

with 

housing size

% 

satisfaction 

with 

housing 

type

% 

satisfaction 

with size of 

outdoor 

space

% 

satisfaction 

with outside 

noise 

insulation

% 

satisfaction 

with 

insulation 

from 

neighbors

average 

property 

value per 

square 

meter of 

living space

% homes 

with over-

occupancy

% satisfied 

with 

maintenance 

of own 

home

Pearson Correlation 1 -,542
**

-,589
** -0.232 -,459

**
-,415

**
-,636

**
,461

**
-,560

**

Sig. (2-tailed) 0.000 0.000 0.094 0.001 0.002 0.000 0.001 0.000

N 53 53 53 53 53 53 53 53 53

Pearson Correlation -,542
** 1 ,873

**
,737

**
,803

**
,731

**
,300

*
-,580

**
,712

**

Sig. (2-tailed) 2.7213E-05 0.000 0.000 0.000 0.000 0.029 0.000 0.000

N 53 53 53 53 53 53 53 53 53

Pearson Correlation -,589
**

,873
** 1 ,687

**
,769

**
,716

**
,473

**
-,642

**
,754

**

Sig. (2-tailed) 3.4452E-06 0.000 0.000 0.000 0.000 0.000 0.000 0.000

N 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 ,737
**

,687
** 1.000 ,708

**
,701

** 0.04507877 -,377
**

,646
**

Sig. (2-tailed) 0.09425455 0.000 0.000 0.000 0.000 0.749 0.005 0.000

N 53 53 53 53 53 53 53 53 53

Pearson Correlation -,459
**

,803
**

,769
**

,708
** 1 ,885

** 0.26221551 -,470
**

,774
**

Sig. (2-tailed) 0.00053982 0.000 0.000 0.000 0.000 0.058 0.000 0.000

N 53 53 53 53 53 53 53 53 53

Pearson Correlation -,415
**

,731
**

,716
**

,701
**

,885
** 1 0.18959787 -,301

*
,797

**

Sig. (2-tailed) 0.00203008 0.000 0.000 0.000 0.000 0.174 0.029 0.000

N 53 53 53 53 53 53 53 53 53

Pearson Correlation -,636
**

,300
*

,473
** 0.045 0.26221551 0.18959787 1 -,513

**
,442

**

Sig. (2-tailed) 3.1404E-07 0.029 0.000 0.749 0.058 0.174 0.000 0.001

N 53 53 53 53 53 53 53 53 53

Pearson Correlation ,461
**

-,580
**

-,642
**

-,377
**

-,470
**

-,301
*

-,513
** 1 -,460

**

Sig. (2-tailed) 0.00050557 0.000 0.000 0.005 0.000 0.029 0.000 0.001

N 53 53 53 53 53 53 53 53 53

Pearson Correlation -,560
**

,712
**

,754
**

,646
**

,774
**

,797
**

,442
**

-,460
** 1

Sig. (2-tailed) 1.2885E-05 0.000 0.000 0.000 0.000 0.000 0.001 0.001

N 53 53 53 53 53 53 53 53 53

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

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

% satisfaction with 

outside noise insulation

% satisfaction with 

insulation from 

neighbors

average property value 

per square meter of 

living space

% homes with over-

occupancy

% satisfied with 

maintenance of own 

home

Moderately to severely 

lonely, 18 years and 

older [%] [2020]

% satisfaction with 

housing size

% satisfaction with 

housing type

% satisfaction with size 

of outdoor space
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General quality 

 

  

Moderately 

to severely 

lonely, 18 

years and 

older [%] 

[2020]

CROW 

score clean 

(average)

CROW 

score intact 

(average)

% often 

bothered by 

litter

% often 

bothered by 

garbage next 

to the 

container

% often dog 

poop

appreciation 

of 

neighborhoo

d buildings

% satisfied 

with 

maintenance 

of buildings 

in the 

neighborhoo

d

% a lot of 

odor 

pollution 

from 

sewage 

systems 

outside

A 

satisfactory 

rating (8 or 

higher) for 

the living 

environment

, 18 years 

and older 

[%] [2020].

Pearson Correlation 1 -0,2121962 -,355
**

,545
**

,371
**

,319
*

-,750
**

-,665
**

,499
**

-,660
**

Sig. (2-tailed) 0,127 0,009 0,000 0,006 0,020 0,000 0,000 0,000 0,000

N 53 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 1 -0,1639662 -,556
**

-,550
** 0,20088697 ,337

*
,416

**
-,393

**
,353

**

Sig. (2-tailed) 0,12715813 0,241 0,000 0,000 0,149 0,014 0,002 0,004 0,010

N 53 53 53 53 53 53 53 53 53 53

Pearson Correlation -,355
** -0,1639662 1 -0,248 -0,2104789 -,416

**
,404

**
,382

** -0,2504896 ,397
**

Sig. (2-tailed) 0,00919504 0,241 0,073 0,130 0,002 0,003 0,005 0,070 0,003

N 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,545
**

-,556
** -0,2479579 1,000 ,897

** 0,21029685 -,785
**

-,852
**

,570
**

-,824
**

Sig. (2-tailed) 2,4324E-05 0,000 0,073 0,000 0,131 0,000 0,000 0,000 0,000

N 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,371
**

-,550
** -0,2104789 ,897

** 1 0,03784467 -,636
**

-,764
**

,375
**

-,674
**

Sig. (2-tailed) 0,00627843 0,000 0,130 0,000 0,788 0,000 0,000 0,006 0,000

N 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,319
* 0,20088697 -,416

** 0,210 0,03784467 1 -,416
**

-,291
* 0,2682344 -,382

**

Sig. (2-tailed) 0,02002304 0,149 0,002 0,131 0,788 0,002 0,034 0,052 0,005

N 53 53 53 53 53 53 53 53 53 53

Pearson Correlation -,750
**

,337
*

,404
**

-,785
**

-,636
**

-,416
** 1 ,903

**
-,539

**
,848

**

Sig. (2-tailed) 1,0211E-10 0,014 0,003 0,000 0,000 0,002 0,000 0,000 0,000

N 53 53 53 53 53 53 53 53 53 53

Pearson Correlation -,665
**

,416
**

,382
**

-,852
**

-,764
**

-,291
*

,903
** 1 -,505

**
,840

**

Sig. (2-tailed) 5,4379E-08 0,002 0,005 0,000 0,000 0,034 0,000 0,000 0,000

N 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,499
**

-,393
** -0,2504896 ,570

**
,375

** 0,2682344 -,539
**

-,505
** 1 -,641

**

Sig. (2-tailed) 0,00014062 0,004 0,070 0,000 0,006 0,052 0,000 0,000 0,000

N 53 53 53 53 53 53 53 53 53 53

Pearson Correlation -,660
**

,353
**

,397
**

-,824
**

-,674
**

-,382
**

,848
**

,840
**

-,641
** 1

Sig. (2-tailed) 7,7097E-08 0,010 0,003 0,000 0,000 0,005 0,000 0,000 0,000

N 53 53 53 53 53 53 53 53 53 53

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

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

% often bothered by garbage next 

to the container

% often dog poop

appreciation of neighborhood 

buildings

% satisfied with maintenance of 

buildings in the neighborhood

% a lot of odor pollution from 

sewage systems outside

A satisfactory rating (8 or higher) 

for the living environment, 18 

years and older [%] [2020].

Moderately to severely lonely, 18 

years and older [%] [2020]

CROW score clean (average)

CROW score intact (average)

% often bothered by litter
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Amenities 

 

  

Moderately 

to severely 

lonely, 18 

years and 

older [%] 

[2020]

% satisfied 

with overall 

amenities

% sufficient 

presence of 

shops for 

daily 

groceries

% sufficient 

presence of 

primary 

healthcare 

providers

% sufficient 

presence of 

sports 

facilities

% of 

residents 

who say 

that there 

are enough 

places in the 

neighborhoo

d for joint 

resident 

activities

% of 

residents 

who say 

that there 

are enough 

elderly 

facilities in 

the 

neighborhoo

d

% of 

residents 

who say 

that there 

are enough 

leisure 

facilities for 

young 

people in 

the 

neighborhoo

d

Pearson Correlation 1 -,431
** 0,15435477 0,038 -0,1846386 0,07096856 -0,0829818 0,24088335

Sig. (2-tailed) 0,001 0,270 0,785 0,186 0,614 0,555 0,082

N 53 53 53 53 53 53 53 53

Pearson Correlation -,431
** 1 ,381

**
,558

**
,676

**
,315

*
,484

** 0,11224545

Sig. (2-tailed) 0,00127426 0,005 0,000 0,000 0,022 0,000 0,424

N 53 53 53 53 53 53 53 53

Pearson Correlation 0 ,381
** 1 ,695

** 0,10238272 -0,0676261 0,11722849 -0,1722783

Sig. (2-tailed) 0,26978667 0,005 0,000 0,466 0,630 0,403 0,217

N 53 53 53 53 53 53 53 53

Pearson Correlation 0 ,558
**

,695
** 1,000 ,338

* 0,17663584 0,24572246 0,17490007

Sig. (2-tailed) 0,78455575 0,000 0,000 0,013 0,206 0,076 0,210

N 53 53 53 53 53 53 53 53

Pearson Correlation 0 ,676
** 0,10238272 ,338

* 1 0,21972198 ,560
** 0,1117199

Sig. (2-tailed) 0,1856528 0,000 0,466 0,013 0,114 0,000 0,426

N 53 53 53 53 53 53 53 53

Pearson Correlation 0 ,315
* -0,0676261 0,177 0,21972198 1 ,459

**
,781

**

Sig. (2-tailed) 0,61357532 0,022 0,630 0,206 0,114 0,001 0,000

N 53 53 53 53 53 53 53 53

Pearson Correlation 0 ,484
** 0,11722849 0,246 ,560

**
,459

** 1 ,371
**

Sig. (2-tailed) 0,55470015 0,000 0,403 0,076 0,000 0,001 0,006

N 53 53 53 53 53 53 53 53

Pearson Correlation 0 0,11224545 -0,1722783 0,175 0,1117199 ,781
**

,371
** 1

Sig. (2-tailed) 0,08229415 0,424 0,217 0,210 0,426 0,000 0,006

N 53 53 53 53 53 53 53 53

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

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

% sufficient presence of sports 

facilities

% of residents who say that there 

are enough places in the 

neighborhood for joint resident 

activities
% of residents who say that there 

are enough elderly facilities in the 

neighborhood

% of residents who say that there 

are enough leisure facilities for 

young people in the 

neighborhood

Moderately to severely lonely, 18 

years and older [%] [2020]

% satisfied with overall amenities

% sufficient presence of shops for 

daily groceries

% sufficient presence of primary 

healthcare providers
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Urban density 

 

  

Moderately 

to severely 

lonely, 18 

years and 

older [%] 

[2020]

Residential 

density 

(inhabitants 

per km2)

Urban 

density

Pearson Correlation 1 0,22367138 -0,2332006

Sig. (2-tailed) 0,107 0,093

N 53 53 53

Pearson Correlation 0 1 -,480
**

Sig. (2-tailed) 0,10739897 0,000

N 53 53 53

Pearson Correlation 0 -,480
** 1

Sig. (2-tailed) 0,09285982 0,000

N 53 53 53

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

Moderately to severely lonely, 18 

years and older [%] [2020]

Residential density (inhabitants 

per km2)

Urban density
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Mobility 

   

Moderately 

to severely 

lonely, 18 

years and 

older [%] 

[2020]

% of homes 

within norm 

distance of 

bus stops

% of homes 

within norm 

distance of 

metro 

stations

% of homes 

within norm 

distance of 

tram stops

% 

satisfaction 

with 

maintenance 

of bike 

paths

% 

satisfaction 

with 

maintenance 

of sidewalks

% 

satisfaction 

with bike 

path safety

% 

satisfaction 

with 

sidewalk 

safety

% often 

parked on 

the sidewalk

% sufficient 

presence of 

public 

transportatio

n

Pearson Correlation 1 0,03731781 0,09998716 0,140 -,408
**

-,375
** -0,2315296 -,443

**
,387

** 0,21361772

Sig. (2-tailed) 0,791 0,476 0,316 0,002 0,006 0,095 0,001 0,004 0,125

N 53 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 1 -0,1374794 -0,128 -0,0736723 -0,1007867 -0,0199381 -0,039437 0,05807156 -0,2543961

Sig. (2-tailed) 0,79078461 0,326 0,360 0,600 0,473 0,887 0,779 0,680 0,066

N 53 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 -0,1374794 1 0,015 0,01479159 0,14049179 -0,1389307 0,09741705 0,07019883 ,382
**

Sig. (2-tailed) 0,47624915 0,326 0,913 0,916 0,316 0,321 0,488 0,617 0,005

N 53 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 -0,1281528 0,01540232 1,000 -,370
** 0,12108783 -,622

** 0,04845339 ,330
*

,294
*

Sig. (2-tailed) 0,3157027 0,360 0,913 0,006 0,388 0,000 0,730 0,016 0,032

N 53 53 53 53 53 53 53 53 53 53

Pearson Correlation -,408
** -0,0736723 0,01479159 -,370

** 1 ,497
**

,839
**

,504
**

-,359
** -0,0966676

Sig. (2-tailed) 0,00240311 0,600 0,916 0,006 0,000 0,000 0,000 0,008 0,491

N 53 53 53 53 53 53 53 53 53 53

Pearson Correlation -,375
** -0,1007867 0,14049179 0,121 ,497

** 1 0,25093304 ,837
** -0,1124649 -0,0938064

Sig. (2-tailed) 0,00560661 0,473 0,316 0,388 0,000 0,070 0,000 0,423 0,504

N 53 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 -0,0199381 -0,1389307 -,622
**

,839
** 0,25093304 1 ,305

*
-,383

** -0,2273161

Sig. (2-tailed) 0,09529187 0,887 0,321 0,000 0,000 0,070 0,026 0,005 0,102

N 53 53 53 53 53 53 53 53 53 53

Pearson Correlation -,443
** -0,039437 0,09741705 0,048 ,504

**
,837

**
,305

* 1 -0,1454277 -0,2594338

Sig. (2-tailed) 0,00089484 0,779 0,488 0,730 0,000 0,000 0,026 0,299 0,061

N 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,387
** 0,05807156 0,07019883 ,330

*
-,359

** -0,1124649 -,383
** -0,1454277 1 0,2414599

Sig. (2-tailed) 0,00415166 0,680 0,617 0,016 0,008 0,423 0,005 0,299 0,082

N 53 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 -0,2543961 ,382
**

,294
* -0,0966676 -0,0938064 -0,2273161 -0,2594338 0,2414599 1

Sig. (2-tailed) 0,12457126 0,066 0,005 0,032 0,491 0,504 0,102 0,061 0,082

N 53 53 53 53 53 53 53 53 53 53

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

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

% satisfaction with maintenance 

of bike paths

% satisfaction with maintenance 

of sidewalks

% satisfaction with bike path 

safety

% satisfaction with sidewalk 

safety

% often parked on the sidewalk

% sufficient presence of public 

transportation

Moderately to severely lonely, 18 

years and older [%] [2020]

% of homes within norm distance 

of bus stops

% of homes within norm distance 

of metro stations

% of homes within norm distance 

of tram stops
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Green  

Moderately 

to severely 

lonely, 18 

years and 

older [%] 

[2020]

Trees per 

km2

Green per 

km2

Benches per 

km2

% sufficient 

presence of 

green areas 

(lawns, 

trees)

% sufficient 

presence of 

recreational 

green areas 

(picnics, 

sports, 

games)

% 

satisfaction 

with 

attractivenes

s of canals, 

ditches, and 

ponds

CROW 

score green 

(average)

A 

satisfactory 

rating (8 or 

higher) for 

green 

spaces, 19 

years and 

older [%]

Pearson Correlation 1 0,22999485 0,06039294 0,184 -0,2356254 -,299
*

-,415
** -0,2153301 -,325

*

Sig. (2-tailed) 0,098 0,668 0,187 0,089 0,030 0,002 0,122 0,018

N 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 1 ,279
*

,520
** -0,1343488 -0,1967477 0,16973714 0,14988835 -0,1986194

Sig. (2-tailed) 0,09756908 0,043 0,000 0,338 0,158 0,224 0,284 0,154

N 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 ,279
* 1 -0,270 ,616

**
,462

**
,396

**
-,348

*
,610

**

Sig. (2-tailed) 0,66750426 0,043 0,051 0,000 0,000 0,003 0,011 0,000

N 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 ,520
** -0,2695639 1,000 -,670

**
-,510

**
-,278

*
,492

**
-,651

**

Sig. (2-tailed) 0,1868414 0,000 0,051 0,000 0,000 0,044 0,000 0,000

N 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 -0,1343488 ,616
**

-,670
** 1 ,853

**
,599

**
-,415

**
,865

**

Sig. (2-tailed) 0,08941686 0,338 0,000 0,000 0,000 0,000 0,002 0,000

N 53 53 53 53 53 53 53 53 53

Pearson Correlation -,299
* -0,1967477 ,462

**
-,510

**
,853

** 1 ,468
** -0,2235561 ,812

**

Sig. (2-tailed) 0,02970431 0,158 0,000 0,000 0,000 0,000 0,108 0,000

N 53 53 53 53 53 53 53 53 53

Pearson Correlation -,415
** 0,16973714 ,396

**
-,278

*
,599

**
,468

** 1 -0,2150316 ,602
**

Sig. (2-tailed) 0,00199405 0,224 0,003 0,044 0,000 0,000 0,122 0,000

N 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 0,14988835 -,348
*

,492
**

-,415
** -0,2235561 -0,2150316 1 -,380

**

Sig. (2-tailed) 0,12150825 0,284 0,011 0,000 0,002 0,108 0,122 0,005

N 53 53 53 53 53 53 53 53 53

Pearson Correlation -,325
* -0,1986194 ,610

**
-,651

**
,865

**
,812

**
,602

**
-,380

** 1

Sig. (2-tailed) 0,01773123 0,154 0,000 0,000 0,000 0,000 0,000 0,005

N 53 53 53 53 53 53 53 53 53

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

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

% sufficient presence of green 

areas (lawns, trees)

% sufficient presence of 

recreational green areas (picnics, 

sports, games)

% satisfaction with attractiveness 

of canals, ditches, and ponds

CROW score green (average)

A satisfactory rating (8 or higher) 

for green spaces, 19 years and 

older [%]

Moderately to severely lonely, 18 

years and older [%] [2020]

Trees per km2

Green per km2

Benches per km2



 

Combating loneliness through the built environment | 221  

2.7 Composition 

Moderately 

to severely 

lonely, 18 

years and 

older [%] 

[2020]

% Residents 

with 

Western 

migration 

background

% Residents 

with non-

Western 

migration 

background

% Single-

person 

households

% 

Households 

without 

children

% 

Households 

with 

children

% Single-

parent 

families % men % women

% 0 to 15 

years

% 15 to 25 

years

% 25 to 45 

years

% 45 to 65 

years

% 65 years 

or older

% 

unmarried % married % divorced % widowed

Pearson Correlation 1 0,07491799 ,581
** 0,171 -,528

** -0,1685186 ,559
** 0,08723938 -0,087 -0,1082125 -0,097 -0,0867047 ,274

* 0,079 -0,082 0,01102087 0,24490354 0,087

Sig. (2-tailed) 0,594 0,000 0,220 0,000 0,228 0,000 0,534 0,534 0,441 0,489 0,537 0,047 0,575 0,558 0,938 0,077 0,538

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 1 -0,0340117 ,619
** -0,2436362 -,537

**
-,341

* 0,18638233 -0,186 0,18020477 0,008 0,03032501 -0,029199 -0,150 0,084 -0,0475942 -0,0728317 -0,119

Sig. (2-tailed) 0,59392561 0,809 0,000 0,079 0,000 0,012 0,181 0,181 0,197 0,954 0,829 0,836 0,285 0,552 0,735 0,604 0,395

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,581
** -0,0340117 1 0,157 -,795

** -0,0413693 ,645
** 0,21385894 -0,214 0,12966715 -0,046 -0,1530888 0,26930146 -0,039 -0,163 0,19802434 0,03240064 -0,012

Sig. (2-tailed) 5,0003E-06 0,809 0,261 0,000 0,769 0,000 0,124 0,124 0,355 0,742 0,274 0,051 0,784 0,244 0,155 0,818 0,929

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 ,619
** 0,15704073 1,000 -,441

**
-,927

**
-,405

** 0,13966315 -0,1396631 -0,0258538 0,048 0,11242855 -0,0228572 -0,140 0,153 -0,1107318 -0,0852474 -0,182

Sig. (2-tailed) 0,21958213 0,000 0,261 0,001 0,000 0,003 0,319 0,319 0,854 0,732 0,423 0,871 0,317 0,275 0,430 0,544 0,191

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation -,528
** -0,2436362 -,795

**
-,441

** 1 0,21890675 -,441
** -0,2683102 0,26831022 -0,0879838 0,042 0,03586462 -0,1959825 0,110 0,064 -0,1191854 0,04079907 0,093

Sig. (2-tailed) 4,8618E-05 0,079 0,000 0,001 0,115 0,001 0,052 0,052 0,531 0,764 0,799 0,160 0,433 0,650 0,395 0,772 0,506

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 -,537
** -0,0413693 -,927

** 0,21890675 1 ,346
* -0,0194113 0,01941133 0,07332163 -0,020 -0,076781 0,00871462 0,052 -0,127 0,11668399 0,04677519 0,094

Sig. (2-tailed) 0,22772912 0,000 0,769 0,000 0,115 0,011 0,890 0,890 0,602 0,885 0,585 0,951 0,710 0,364 0,405 0,739 0,502

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,559
**

-,341
*

,645
**

-,405
**

-,441
**

,346
* 1 -0,0199423 0,01994228 0,07617171 -0,186 -0,238431 ,339

* 0,160 -,284
* 0,25284545 0,12721882 0,215

Sig. (2-tailed) 1,3736E-05 0,012 0,000 0,003 0,001 0,011 0,887 0,887 0,588 0,182 0,086 0,013 0,252 0,039 0,068 0,364 0,123

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 0,18638233 0,21385894 0,140 -0,2683102 -0,0194113 -0,0199423 1 -1,000
** -0,0468781 0,187 ,564

** -0,2398536 -,642
**

,465
**

-,337
* -0,2294774 -,579

**

Sig. (2-tailed) 0,53449837 0,181 0,124 0,319 0,052 0,890 0,887 0,000 0,739 0,180 0,000 0,084 0,000 0,000 0,014 0,098 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 -0,1863823 -0,2138589 -0,140 0,26831022 0,01941133 0,01994228 -1,000
** 1 0,04687813 -0,187 -,564

** 0,23985363 ,642
**

-,465
**

,337
* 0,22947737 ,579

**

Sig. (2-tailed) 0,53449837 0,181 0,124 0,319 0,052 0,890 0,887 0,000 0,739 0,180 0,000 0,084 0,000 0,000 0,014 0,098 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 0,18020477 0,12966715 -0,026 -0,0879838 0,07332163 0,07617171 -0,0468781 0,04687813 1 -,447
**

-,394
**

,398
** -0,139 -,394

**
,508

** 0,04257041 -0,095

Sig. (2-tailed) 0,44053954 0,197 0,355 0,854 0,531 0,602 0,588 0,739 0,739 0,001 0,004 0,003 0,320 0,004 0,000 0,762 0,499

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 0,00804723 -0,0463637 0,048 0,04222687 -0,020 -0,1863164 0,18699251 -0,187 -,447
** 1,000 ,343

*
-,654

**
-,422

**
,643

**
-,578

**
-,319

*
-,444

**

Sig. (2-tailed) 0,48890283 0,954 0,742 0,732 0,764 0,885 0,182 0,180 0,180 0,001 0,012 0,000 0,002 0,000 0,000 0,020 0,001

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 0,03032501 -0,1530888 0,112 0,03586462 -0,077 -0,238431 ,564
**

-,564
**

-,394
**

,343
* 1 -,741

**
-,732

**
,894

**
-,813

**
-,362

**
-,657

**

Sig. (2-tailed) 0,53701562 0,829 0,274 0,423 0,799 0,585 0,086 0,000 0,000 0,004 0,012 0,000 0,000 0,000 0,000 0,008 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,274
* -0,029199 0,26930146 -0,023 -0,1959825 0,009 ,339

* -0,2398536 0,240 ,398
**

-,654
**

-,741
** 1 ,474

**
-,829

**
,829

**
,308

*
,388

**

Sig. (2-tailed) 0,04679696 0,836 0,051 0,871 0,160 0,951 0,013 0,084 0,084 0,003 0,000 0,000 0,000 0,000 0,000 0,025 0,004

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 -0,149552 -0,0385844 -0,140 0,10993876 0,052 0,1602456 -,642
**

,642
** -0,1392306 -,422

**
-,732

**
,474

** 1 -,765
**

,539
**

,450
**

,947
**

Sig. (2-tailed) 0,57490912 0,285 0,784 0,317 0,433 0,710 0,252 0,000 0,000 0,320 0,002 0,000 0,000 0,000 0,000 0,001 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 0,08352114 -0,1628942 0,153 0,06377678 -0,127 -,284
*

,465
**

-,465
**

-,394
**

,643
**

,894
**

-,829
**

-,765
** 1,000 -,925

**
-,372

**
-,710

**

Sig. (2-tailed) 0,55774544 0,552 0,244 0,275 0,650 0,364 0,039 0,000 0,000 0,004 0,000 0,000 0,000 0,000 0,000 0,006 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 -0,0475942 0,19802434 -0,111 -0,1191854 0,117 0,25284545 -,337
*

,337
*

,508
**

-,578
**

-,813
**

,829
**

,539
**

-,925
** 1 0,04769934 ,443

**

Sig. (2-tailed) 0,93757169 0,735 0,155 0,430 0,395 0,405 0,068 0,014 0,014 0,000 0,000 0,000 0,000 0,000 0,000 0,734 0,001

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 -0,0728317 0,03240064 -0,085 0,04079907 0,047 0,12721882 -0,2294774 0,229 0,04257041 -,319
*

-,362
**

,308
*

,450
**

-,372
** 0,04769934 1 ,489

**

Sig. (2-tailed) 0,07715549 0,604 0,818 0,544 0,772 0,739 0,364 0,098 0,098 0,762 0,020 0,008 0,025 0,001 0,006 0,734 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 -0,1191592 -0,0124757 -0,182 0,0933421 0,094 0,21472235 -,579
**

,579
** -0,0948231 -,444

**
-,657

**
,388

**
,947

**
-,710

**
,443

**
,489

** 1,000

Sig. (2-tailed) 0,5379737 0,395 0,929 0,191 0,506 0,502 0,123 0,000 0,000 0,499 0,001 0,000 0,004 0,000 0,000 0,001 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

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

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

% divorced

% widowed

% 15 to 25 years

% 25 to 45 years

% 45 to 65 years

% 65 years or older

% unmarried

% married

% Households without children

% Households with children

% Single-parent families

% men

% women

% 0 to 15 years

Moderately to severely lonely, 18 

years and older [%] [2020]

% Residents with Western 

migration background

% Residents with non-Western 

migration background

% Single-person households
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SES 
   

Moderately 

to severely 

lonely, 18 

years and 

older [%] 

[2020]

Disposable 

household 

income [in 

thousands 

of euros]

% 

Completed 

higher 

education 

(HBO or 

WO), 15 to 

75 years old

Pearson Correlation 1 -,554
**

-,629
**

Sig. (2-tailed) 0,000 0,000

N 53 53 53

Pearson Correlation -,554
** 1 ,517

**

Sig. (2-tailed) 1,6899E-05 0,000

N 53 53 53

Pearson Correlation -,629
**

,517
** 1

Sig. (2-tailed) 4,6748E-07 0,000

N 53 53 53

Moderately to severely lonely, 18 

years and older [%] [2020]

Disposable household income [in 

thousands of euros]

% Completed higher education 

(HBO or WO), 15 to 75 years old

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

to severely 

lonely, 18 

years and 

older [%] 

[2020]

Bicycle 

theft is a 

common 

neighborhoo

d problem

Theft from 

cars is a 

common 

neighborhoo

d problem

Auto theft 

in own 

neighborhoo

d in the past 

year as a 

percentage 

of the total 

number of 

cars

Theft from 

cars in own 

neighborhoo

d in the past 

year as a 

percentage 

of the total 

number of 

cars

Bicycle 

theft in own 

neighborhoo

d in the past 

year as a 

percentage 

of the total 

number of 

bicycles

Percentage 

of residents 

who have 

been victims 

of other 

theft in the 

past year in 

their own 

neighborhoo

d

Percentage 

of residents 

who have 

been victims 

of purse 

snatching 

without 

violence in 

the past 

year in their 

own 

neighborhoo

d

Threats are 

a common 

neighborhoo

d problem

Violent 

offenses are 

a common 

neighborhoo

d problem

Purse 

snatching 

with 

violence is a 

common 

neighborhoo

d problem

Percentage 

of residents 

who have 

been victims 

of purse 

snatching 

with 

violence in 

the past 

year in their 

own 

neighborhoo

d

Percentage 

of residents 

who have 

been victims 

of threats 

with 

violence in 

the past 

year in their 

own 

neighborhoo

d

Percentage 

of residents 

who have 

been victims 

of assault in 

the past 

year in their 

own 

neighborhoo

d

Residential 

burglary is a 

common 

neighborhoo

d problem

Percentage 

of residents 

who have 

been victims 

of 

attempted 

burglary in 

the past 

year

Percentage 

of residents 

who have 

been victims 

of burglary 

in the past 

year

Graffiti on 

walls and/or 

buildings is 

a common 

neighborhoo

d problem

Vandalism 

of telephone 

booths, bus 

or tram 

shelters is a 

common 

neighborhoo

d problem

Vandalism/t

heft from 

cars is a 

common 

neighborhoo

d problem

Damaged/br

oken 

benches, 

trash cans, 

etc. are a 

common 

neighborhoo

d problem

Percentage 

of residents 

who have 

been victims 

of other 

vandalism in 

the past 

year in their 

own 

neighborhoo

d

Vandalism/t

heft from 

cars in own 

neighborhoo

d in the past 

year as a 

percentage 

of the total 

number of 

cars

Trouble 

caused by 

groups of 

young 

people in 

the own 

neighborhoo

d is 

frequently 

perceived as 

bothersome

Quarreling 

and/or 

shouting 

young 

people on 

the street in 

the own 

neighborhoo

d is 

frequently 

perceived as 

bothersome

Bother 

caused by 

young 

people who 

harass or 

intimidate 

residents in 

the own 

neighborhoo

d is 

frequently 

perceived as 

bothersome

Drug 

nuisance in 

the own 

neighborhoo

d is 

frequently 

perceived as 

bothersome

Coming and 

going of 

drug addicts 

in your 

street is 

frequently 

perceived as 

bothersome

Street-level 

drug dealing 

in the own 

neighborhoo

d is 

frequently 

perceived as 

bothersome

Harassment 

of women 

and men on 

the street in 

the own 

neighborhoo

d is 

frequently 

perceived as 

bothersome

Nuisance 

caused by 

neighbors is 

frequently 

perceived as 

bothersome

Pearson Correlation 1 0,1640317 0,22183821 0,139 ,349
* 0,10634459 ,272

*
,298

*
,366

**
,419

**
,415

**
,400

** 0,18128171 0,08570725 ,342
*

,402
**

,401
**

,364
**

,454
**

,444
**

,577
** 0,175 ,330

*
,330

*
,368

**
,413

**
,392

**
,378

**
,307

*
,361

**
,553

**

Sig. (2-tailed) 0,241 0,110 0,322 0,010 0,449 0,049 0,030 0,007 0,002 0,002 0,003 0,194 0,542 0,012 0,003 0,003 0,007 0,001 0,001 0,000 0,210 0,016 0,016 0,007 0,002 0,004 0,005 0,025 0,008 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 1 ,283
*

,271
*

,509
**

,786
**

,426
**

,507
**

,655
**

,561
**

,515
** -0,0302 ,595

**
,460

** 0,170846 ,456
**

,347
*

,693
** -0,2120 ,533

** 0,25891389 ,637
**

,657
**

,550
**

,650
**

,603
**

,599
**

,695
**

,591
**

,717
**

,665
**

Sig. (2-tailed) 0,2405298 0,040 0,050 0,000 0,000 0,001 0,000 0,000 0,000 0,000 0,830 0,000 0,001 0,221 0,001 0,011 0,000 0,127 0,000 0,061 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 ,283
* 1 0,252 0,25999891 0,15163317 0,17931789 0,24356387 ,300

*
,275

* 0,23565801 0,22434941 0,11476337 0,18191956 ,338
* 0,156 0,1284227 0,1019077 0,05307486 ,708

** 0,1690342 0,019 0,24512111 ,271
* 0,24380868 ,286

* 0,26446046 ,279
* 0,22965421 0,2585241 0,17537806

Sig. (2-tailed) 0,11038634 0,040 0,068 0,060 0,278 0,199 0,079 0,029 0,046 0,089 0,106 0,413 0,192 0,013 0,263 0,359 0,468 0,706 0,000 0,226 0,891 0,077 0,049 0,079 0,038 0,056 0,043 0,098 0,062 0,209

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 ,271
* 0,25219224 1,000 ,363

**
,298

* 0,11309896 0,14768401 0,22733661 0,262 0,19837642 -0,084601 0,08032542 -0,0778876 0,05767125 0,159 -0,0957144 0,25020229 0,02682245 ,363
** 0,14281615 0,170 ,410

**
,277

*
,325

* 0,16942805 0,23663639 0,246 0,21865954 ,296
*

,295
*

Sig. (2-tailed) 0,32231552 0,050 0,068 0,008 0,030 0,420 0,291 0,102 0,058 0,154 0,547 0,567 0,579 0,682 0,254 0,495 0,071 0,849 0,008 0,308 0,223 0,002 0,045 0,017 0,225 0,088 0,075 0,116 0,031 0,032

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,349
*

,509
** 0,25999891 ,363

** 1 ,507
**

,294
*

,285
*

,333
*

,317
* 0,12540894 0,12901389 ,390

**
,311

* -0,0232494 ,355
** 0,22218808 ,434

** -0,041132 ,449
** 0,0782402 ,395

**
,701

**
,394

**
,375

**
,387

**
,427

**
,404

**
,429

**
,400

**
,507

**

Sig. (2-tailed) 0,01039432 0,000 0,060 0,008 0,000 0,033 0,038 0,015 0,021 0,371 0,357 0,004 0,023 0,869 0,009 0,110 0,001 0,770 0,001 0,578 0,003 0,000 0,003 0,006 0,004 0,001 0,003 0,001 0,003 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 ,786
** 0,15163317 ,298

*
,507

** 1 ,329
*

,352
**

,510
**

,470
**

,337
* -0,0506672 ,537

**
,370

** -0,1212874 ,300
*

,279
*

,637
**

-,368
**

,389
** 0,12593442 ,709

**
,777

**
,427

**
,532

**
,460

**
,537

**
,635

**
,555

**
,627

**
,571

**

Sig. (2-tailed) 0,44851547 0,000 0,278 0,030 0,000 0,016 0,010 0,000 0,000 0,014 0,719 0,000 0,006 0,387 0,029 0,043 0,000 0,007 0,004 0,369 0,000 0,000 0,001 0,000 0,001 0,000 0,000 0,000 0,000 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,272
*

,426
** 0,17931789 0,113 ,294

*
,329

* 1 0,23084835 ,528
**

,524
**

,454
** -0,0062123 ,579

**
,364

**
,378

**
,401

**
,467

**
,356

**
,272

*
,400

**
,310

*
,316

*
,396

**
,364

**
,478

**
,420

**
,515

**
,534

**
,477

**
,512

**
,560

**

Sig. (2-tailed) 0,04914505 0,001 0,199 0,420 0,033 0,016 0,096 0,000 0,000 0,001 0,965 0,000 0,007 0,005 0,003 0,000 0,009 0,049 0,003 0,024 0,021 0,003 0,007 0,000 0,002 0,000 0,000 0,000 0,000 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,298
*

,507
** 0,24356387 0,148 ,285

*
,352

** 0,23084835 1 ,443
**

,435
**

,387
**

,347
*

,422
**

,595
**

,332
*

,488
**

,342
*

,424
** 0,07055561 ,475

**
,427

**
,318

*
,398

**
,435

**
,488

**
,419

**
,425

**
,414

**
,321

*
,490

**
,502

**

Sig. (2-tailed) 0,03003546 0,000 0,079 0,291 0,038 0,010 0,096 0,001 0,001 0,004 0,011 0,002 0,000 0,015 0,000 0,012 0,002 0,616 0,000 0,001 0,020 0,003 0,001 0,000 0,002 0,002 0,002 0,019 0,000 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,366
**

,655
**

,300
* 0,227 ,333

*
,510

**
,528

**
,443

** 1 ,932
**

,806
** 0,16586486 ,623

**
,464

**
,381

**
,510

**
,471

**
,698

** 0,22144408 ,682
**

,681
**

,393
**

,580
**

,776
**

,869
**

,784
**

,839
**

,848
**

,760
**

,909
**

,784
**

Sig. (2-tailed) 0,00711611 0,000 0,029 0,102 0,015 0,000 0,000 0,001 0,000 0,000 0,235 0,000 0,000 0,005 0,000 0,000 0,000 0,111 0,000 0,000 0,004 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,419
**

,561
**

,275
* 0,262 ,317

*
,470

**
,524

**
,435

**
,932

** 1,000 ,808
** 0,16457123 ,659

**
,522

**
,422

**
,508

**
,469

**
,665

** 0,24942488 ,617
**

,738
**

,385
**

,539
**

,766
**

,860
**

,779
**

,790
**

,817
**

,733
**

,879
**

,804
**

Sig. (2-tailed) 0,00179109 0,000 0,046 0,058 0,021 0,000 0,000 0,001 0,000 0,000 0,239 0,000 0,000 0,002 0,000 0,000 0,000 0,072 0,000 0,000 0,004 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,415
**

,515
** 0,23565801 0,198 0,12540894 ,337

*
,454

**
,387

**
,806

**
,808

** 1 0,22613818 ,504
**

,474
**

,645
**

,514
**

,452
**

,617
**

,323
*

,557
**

,759
**

,330
*

,379
**

,628
**

,725
**

,689
**

,605
**

,664
**

,531
**

,705
**

,685
**

Sig. (2-tailed) 0,00200888 0,000 0,089 0,154 0,371 0,014 0,001 0,004 0,000 0,000 0,103 0,000 0,000 0,000 0,000 0,001 0,000 0,018 0,000 0,000 0,016 0,005 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,400
** -0,0301844 0,22434941 -0,085 0,1290 -0,0507 -0,0062 ,347

* 0,16586486 0,165 0,2261 1,0000 0,1253 0,2620 ,421
**

,306
*

,404
** 0,0606 ,297

*
,273

* 0,26951221 0,096 0,1597 0,0419 0,0760 0,1448 0,06538472 0,033 -0,0007 0,0741 0,1489

Sig. (2-tailed) 0,00302376 0,830 0,106 0,547 0,357 0,719 0,965 0,011 0,235 0,239 0,103 0,371 0,058 0,002 0,026 0,003 0,666 0,031 0,048 0,051 0,496 0,253 0,766 0,588 0,301 0,642 0,817 0,996 0,598 0,287

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 ,595
** 0,11476337 0,080 ,390

**
,537

**
,579

**
,422

**
,623

**
,659

**
,504

** 0,12526977 1 ,642
**

,287
*

,394
**

,399
**

,494
** -0,0481446 ,356

**
,303

*
,507

**
,533

**
,501

**
,593

**
,553

**
,607

**
,672

**
,567

**
,668

**
,576

**

Sig. (2-tailed) 0,19391821 0,000 0,413 0,567 0,004 0,000 0,000 0,002 0,000 0,000 0,000 0,371 0,000 0,037 0,004 0,003 0,000 0,732 0,009 0,028 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 ,460
** 0,18191956 -0,078 ,311

*
,370

**
,364

**
,595

**
,464

**
,522

**
,474

** 0,26199928 ,642
** 1 ,339

*
,454

**
,405

**
,441

** 0,05352193 ,397
**

,391
**

,384
**

,430
**

,392
**

,442
**

,412
**

,402
**

,472
**

,339
*

,445
**

,491
**

Sig. (2-tailed) 0,54172655 0,001 0,192 0,579 0,023 0,006 0,007 0,000 0,000 0,000 0,000 0,058 0,000 0,013 0,001 0,003 0,001 0,703 0,003 0,004 0,005 0,001 0,004 0,001 0,002 0,003 0,000 0,013 0,001 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,342
* 0,170846 ,338

* 0,058 -0,0232 -0,1213 ,378
**

,332
*

,381
**

,422
**

,645
**

,421
**

,287
*

,339
* 1 ,478

**
,535

** 0,1359 ,502
**

,423
**

,491
** -0,087 0,0696 ,293

*
,281

*
,316

* 0,16954407 0,181 0,0487 0,2038 ,321
*

Sig. (2-tailed) 0,01229147 0,221 0,013 0,682 0,869 0,387 0,005 0,015 0,005 0,002 0,000 0,002 0,037 0,013 0,000 0,000 0,332 0,000 0,002 0,000 0,535 0,621 0,033 0,041 0,021 0,225 0,194 0,729 0,143 0,019

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,402
**

,456
** 0,1564793 0,159 ,355

**
,300

*
,401

**
,488

**
,510

**
,508

**
,514

**
,306

*
,394

**
,454

**
,478

** 1,000 ,736
**

,440
** 0,22781358 ,384

**
,483

**
,324

*
,391

**
,371

**
,469

**
,573

**
,403

**
,416

**
,308

*
,445

**
,612

**

Sig. (2-tailed) 0,00286411 0,001 0,263 0,254 0,009 0,029 0,003 0,000 0,000 0,000 0,000 0,026 0,004 0,001 0,000 0,000 0,001 0,101 0,004 0,000 0,018 0,004 0,006 0,000 0,000 0,003 0,002 0,025 0,001 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,401
**

,347
* 0,1284227 -0,096 0,22218808 ,279

*
,467

**
,342

*
,471

**
,469

**
,452

**
,404

**
,399

**
,405

**
,535

**
,736

** 1 ,331
* 0,2632547 ,333

*
,367

** 0,213 ,376
**

,361
**

,425
**

,472
**

,329
*

,328
* 0,24058258 ,391

**
,548

**

Sig. (2-tailed) 0,00289002 0,011 0,359 0,495 0,110 0,043 0,000 0,012 0,000 0,000 0,001 0,003 0,003 0,003 0,000 0,000 0,016 0,057 0,015 0,007 0,125 0,006 0,008 0,002 0,000 0,016 0,017 0,083 0,004 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,364
**

,693
** 0,1019077 0,250 ,434

**
,637

**
,356

**
,424

**
,698

**
,665

**
,617

** 0,060611 ,494
**

,441
** 0,13586228 ,440

**
,331

* 1 0,03496937 ,478
**

,605
**

,621
**

,588
**

,626
**

,756
**

,625
**

,646
**

,712
**

,671
**

,735
**

,760
**

Sig. (2-tailed) 0,00735996 0,000 0,468 0,071 0,001 0,000 0,009 0,002 0,000 0,000 0,000 0,666 0,000 0,001 0,332 0,001 0,016 0,804 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,454
** -0,2120487 0,05307486 0,027 -0,041132 -,368

**
,272

* 0,07055561 0,22144408 0,249 ,323
*

,297
* -0,0481446 0,05352193 ,502

** 0,228 0,2632547 0,03496937 1 0,1718401 ,581
** -0,257 -0,044417 0,09275736 0,11823323 0,11681637 0,06368176 0,051 -0,0427911 0,06276344 0,22698567

Sig. (2-tailed) 0,00063457 0,127 0,706 0,849 0,770 0,007 0,049 0,616 0,111 0,072 0,018 0,031 0,732 0,703 0,000 0,101 0,057 0,804 0,219 0,000 0,063 0,752 0,509 0,399 0,405 0,651 0,716 0,761 0,655 0,102

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,444
**

,533
**

,708
**

,363
**

,449
**

,389
**

,400
**

,475
**

,682
**

,617
**

,557
**

,273
*

,356
**

,397
**

,423
**

,384
**

,333
*

,478
** 0,1718401 1 ,460

** 0,266 ,617
**

,620
**

,631
**

,561
**

,614
**

,574
**

,528
**

,586
**

,584
**

Sig. (2-tailed) 0,00086774 0,000 0,000 0,008 0,001 0,004 0,003 0,000 0,000 0,000 0,000 0,048 0,009 0,003 0,002 0,004 0,015 0,000 0,219 0,001 0,055 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,577
** 0,25891389 0,1690342 0,143 0,0782 0,1259 ,310

*
,427

**
,681

**
,738

**
,759

** 0,2695 ,303
*

,391
**

,491
**

,483
**

,367
**

,605
**

,581
**

,460
** 1 0,202 0,2458 ,569

**
,681

**
,628

**
,522

**
,559

**
,436

**
,593

**
,659

**

Sig. (2-tailed) 6,1995E-06 0,061 0,226 0,308 0,578 0,369 0,024 0,001 0,000 0,000 0,000 0,051 0,028 0,004 0,000 0,000 0,007 0,000 0,000 0,001 0,146 0,076 0,000 0,000 0,000 0,000 0,000 0,001 0,000 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 ,637
** 0,01932166 0,170 ,395

**
,709

**
,316

*
,318

*
,393

**
,385

**
,330

* 0,0956556 ,507
**

,384
** -0,0870341 ,324

* 0,21312337 ,621
** -0,2574835 0,2655638 0,20249221 1,000 ,565

**
,393

**
,505

**
,395

**
,460

**
,573

**
,555

**
,523

**
,461

**

Sig. (2-tailed) 0,21013714 0,000 0,891 0,223 0,003 0,000 0,021 0,020 0,004 0,004 0,016 0,496 0,000 0,005 0,535 0,018 0,125 0,000 0,063 0,055 0,146 0,000 0,004 0,000 0,003 0,001 0,000 0,000 0,000 0,001

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,330
*

,657
** 0,24512111 ,410

**
,701

**
,777

**
,396

**
,398

**
,580

**
,539

**
,379

** 0,15971655 ,533
**

,430
** 0,06957571 ,391

**
,376

**
,588

** -0,044417 ,617
** 0,24584268 ,565

** 1 ,532
**

,579
**

,426
**

,596
**

,614
**

,541
**

,624
**

,662
**

Sig. (2-tailed) 0,01567812 0,000 0,077 0,002 0,000 0,000 0,003 0,003 0,000 0,000 0,005 0,253 0,000 0,001 0,621 0,004 0,006 0,000 0,752 0,000 0,076 0,000 0,000 0,000 0,001 0,000 0,000 0,000 0,000 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,330
*

,550
**

,271
*

,277
*

,394
**

,427
**

,364
**

,435
**

,776
**

,766
**

,628
** 0,04191071 ,501

**
,392

**
,293

*
,371

**
,361

**
,626

** 0,09275736 ,620
**

,569
**

,393
**

,532
** 1 ,917

**
,798

**
,834

**
,712

**
,749

**
,808

**
,710

**

Sig. (2-tailed) 0,01575291 0,000 0,049 0,045 0,003 0,001 0,007 0,001 0,000 0,000 0,000 0,766 0,000 0,004 0,033 0,006 0,008 0,000 0,509 0,000 0,000 0,004 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,368
**

,650
** 0,24380868 ,325

*
,375

**
,532

**
,478

**
,488

**
,869

**
,860

**
,725

** 0,07602508 ,593
**

,442
**

,281
*

,469
**

,425
**

,756
** 0,11823323 ,631

**
,681

**
,505

**
,579

**
,917

** 1 ,847
**

,838
**

,800
**

,776
**

,897
**

,819
**

Sig. (2-tailed) 0,00677564 0,000 0,079 0,017 0,006 0,000 0,000 0,000 0,000 0,000 0,000 0,588 0,000 0,001 0,041 0,000 0,002 0,000 0,399 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,413
**

,603
**

,286
* 0,169 ,387

**
,460

**
,420

**
,419

**
,784

**
,779

**
,689

** 0,14479619 ,553
**

,412
**

,316
*

,573
**

,472
**

,625
** 0,11681637 ,561

**
,628

**
,395

**
,426

**
,798

**
,847

** 1 ,710
**

,664
**

,622
**

,774
**

,805
**

Sig. (2-tailed) 0,00214459 0,000 0,038 0,225 0,004 0,001 0,002 0,002 0,000 0,000 0,000 0,301 0,000 0,002 0,021 0,000 0,000 0,000 0,405 0,000 0,000 0,003 0,001 0,000 0,000 0,000 0,000 0,000 0,000 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,392
**

,599
** 0,26446046 0,237 ,427

**
,537

**
,515

**
,425

**
,839

**
,790

**
,605

** 0,0654 ,607
**

,402
** 0,16954407 ,403

**
,329

*
,646

** 0,0637 ,614
**

,522
**

,460
**

,596
**

,834
**

,838
**

,710
** 1 ,916

**
,930

**
,905

**
,728

**

Sig. (2-tailed) 0,00366018 0,000 0,056 0,088 0,001 0,000 0,000 0,002 0,000 0,000 0,000 0,642 0,000 0,003 0,225 0,003 0,016 0,000 0,651 0,000 0,000 0,001 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,378
**

,695
**

,279
* 0,246 ,404

**
,635

**
,534

**
,414

**
,848

**
,817

**
,664

** 0,03258163 ,672
**

,472
** 0,18128568 ,416

**
,328

*
,712

** 0,05118305 ,574
**

,559
**

,573
**

,614
**

,712
**

,800
**

,664
**

,916
** 1,000 ,880

**
,927

**
,737

**

Sig. (2-tailed) 0,00522455 0,000 0,043 0,075 0,003 0,000 0,000 0,002 0,000 0,000 0,000 0,817 0,000 0,000 0,194 0,002 0,017 0,000 0,716 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,307
*

,591
** 0,22965421 0,219 ,429

**
,555

**
,477

**
,321

*
,760

**
,733

**
,531

** -0,0007296 ,567
**

,339
* 0,04874485 ,308

* 0,24058258 ,671
** -0,0427911 ,528

**
,436

**
,555

**
,541

**
,749

**
,776

**
,622

**
,930

**
,880

** 1 ,858
**

,643
**

Sig. (2-tailed) 0,02530592 0,000 0,098 0,116 0,001 0,000 0,000 0,019 0,000 0,000 0,000 0,996 0,000 0,013 0,729 0,025 0,083 0,000 0,761 0,000 0,001 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,361
**

,717
** 0,2585241 ,296

*
,400

**
,627

**
,512

**
,490

**
,909

**
,879

**
,705

** 0,07405563 ,668
**

,445
** 0,20376023 ,445

**
,391

**
,735

** 0,06276344 ,586
**

,593
**

,523
**

,624
**

,808
**

,897
**

,774
**

,905
**

,927
**

,858
** 1 ,785

**

Sig. (2-tailed) 0,00790111 0,000 0,062 0,031 0,003 0,000 0,000 0,000 0,000 0,000 0,000 0,598 0,000 0,001 0,143 0,001 0,004 0,000 0,655 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,553
**

,665
** 0,17537806 ,295

*
,507

**
,571

**
,560

**
,502

**
,784

**
,804

**
,685

** 0,1489276 ,576
**

,491
**

,321
*

,612
**

,548
**

,760
** 0,22698567 ,584

**
,659

**
,461

**
,662

**
,710

**
,819

**
,805

**
,728

**
,737

**
,643

**
,785

** 1

Sig. (2-tailed) 1,7444E-05 0,000 0,209 0,032 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,287 0,000 0,000 0,019 0,000 0,000 0,000 0,102 0,000 0,000 0,001 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53 53

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

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

Street-level drug dealing in the 

own neighborhood is frequently 

perceived as bothersome

Harassment of women and men 

on the street in the own 

neighborhood is frequently 

perceived as bothersome

Nuisance caused by neighbors is 

frequently perceived as 

bothersome

Vandalism/theft from cars in own 

neighborhood in the past year as 

a percentage of the total number 

of cars
Trouble caused by groups of 

young people in the own 

neighborhood is frequently 

perceived as bothersome
Quarreling and/or shouting young 

people on the street in the own 

neighborhood is frequently 

perceived as bothersome
Bother caused by young people 

who harass or intimidate residents 

in the own neighborhood is 

frequently perceived as 
Drug nuisance in the own 

neighborhood is frequently 

perceived as bothersome

Coming and going of drug addicts 

in your street is frequently 

perceived as bothersome

Percentage of residents who have 

been victims of burglary in the 

past year

Graffiti on walls and/or buildings 

is a common neighborhood 

problem

Vandalism of telephone booths, 

bus or tram shelters is a common 

neighborhood problem

Vandalism/theft from cars is a 

common neighborhood problem

Damaged/broken benches, trash 

cans, etc. are a common 

neighborhood problem

Percentage of residents who have 

been victims of other vandalism 

in the past year in their own 

neighborhood

Percentage of residents who have 

been victims of attempted 

burglary in the past year

Theft from cars in own 

neighborhood in the past year as 

a percentage of the total number 

of cars
Bicycle theft in own 

neighborhood in the past year as 

a percentage of the total number 

of bicycles
Percentage of residents who have 

been victims of other theft in the 

past year in their own 

neighborhood
Percentage of residents who have 

been victims of purse snatching 

without violence in the past year 

in their own neighborhood
Threats are a common 

neighborhood problem

Violent offenses are a common 

neighborhood problem

Purse snatching with violence is a 

common neighborhood problem

Percentage of residents who have 

been victims of purse snatching 

with violence in the past year in 

their own neighborhood

Percentage of residents who have 

been victims of threats with 

violence in the past year in their 

own neighborhood
Percentage of residents who have 

been victims of assault in the past 

year in their own neighborhood

Residential burglary is a common 

neighborhood problem

Moderately to severely lonely, 18 

years and older [%] [2020]

Bicycle theft is a common 

neighborhood problem

Theft from cars is a common 

neighborhood problem

Auto theft in own neighborhood 

in the past year as a percentage of 

the total number of cars

Social safety 
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Social environment 

Moderately 

to severely 

lonely, 18 

years and 

older [%] 

[2020]

% residents 

who have 

been 

involved in 

making 

plans for the 

neighborhoo

d or city. 

(objective)

% of 

residents 

who say 

that 

neighbors 

know each 

other

% % of 

residents 

who say 

that 

neighbors 

interact 

frequently

% of 

residents 

who say 

that 

neighbors 

share 

opinions

% of 

residents 

who say 

that 

neighbors 

help each 

other

% of 

residents 

who say 

they feel at 

home with 

neighbors

% of 

residents 

who say 

that young 

and old get 

along well in 

the 

neighborhoo

d

% of 

residents 

who feel 

connected 

to the 

neighborhoo

d

% of 

residents 

who feel 

responsible 

for the 

neighborhoo

d

% of 

residents 

who provide 

neighborly 

help

% of 

residents 

who have 

lived in the 

neighborhoo

d for a long 

time

% likelihood 

of moving 

away from 

the 

neighborhoo

d

Pearson Correlation 1 -,379
**

-,464
**

-,479
**

-,485
**

-,567
**

-,669
**

-,647
**

-,636
**

-,631
**

-,343
* 0,12494052 ,705

**

Sig. (2-tailed) 0,005 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,012 0,373 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation -,379
** 1 ,278

*
,438

** 0,1328 0,2574 ,387
**

,337
*

,406
**

,449
** 0,05463268 -,271

*
-,378

**

Sig. (2-tailed) 0,0051695 0,044 0,001 0,343 0,063 0,004 0,014 0,003 0,001 0,698 0,050 0,005

N 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation -,464
**

,278
* 1 ,860

**
,679

**
,886

**
,785

**
,841

**
,727

**
,437

**
,500

**
,333

*
-,464

**

Sig. (2-tailed) 0,00046058 0,044 0,000 0,000 0,000 0,000 0,000 0,000 0,001 0,000 0,015 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation -,479
**

,438
**

,860
** 1,000 ,604

**
,787

**
,740

**
,780

**
,805

**
,497

**
,413

** 0,13900311 -,428
**

Sig. (2-tailed) 0,00028678 0,001 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,002 0,321 0,001

N 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation -,485
** 0,13277806 ,679

**
,604

** 1 ,782
**

,765
**

,808
**

,697
**

,484
**

,627
** 0,23228654 -,547

**

Sig. (2-tailed) 0,00023459 0,343 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,094 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation -,567
** 0,25737401 ,886

**
,787

**
,782

** 1 ,847
**

,895
**

,778
**

,616
**

,496
** 0,23143217 -,606

**

Sig. (2-tailed) 9,5512E-06 0,063 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,095 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation -,669
**

,387
**

,785
**

,740
**

,765
**

,847
** 1 ,909

**
,879

**
,680

**
,438

** 0,18610096 -,789
**

Sig. (2-tailed) 4,4945E-08 0,004 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,001 0,182 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation -,647
**

,337
*

,841
**

,780
**

,808
**

,895
**

,909
** 1 ,828

**
,627

**
,520

** 0,16595009 -,639
**

Sig. (2-tailed) 1,6332E-07 0,014 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,235 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation -,636
**

,406
**

,727
**

,805
**

,697
**

,778
**

,879
**

,828
** 1 ,717

**
,430

** 0,07359681 -,762
**

Sig. (2-tailed) 3,0429E-07 0,003 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,001 0,600 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation -,631
**

,449
**

,437
**

,497
**

,484
**

,616
**

,680
**

,627
**

,717
** 1 0,26042739 -0,1613497 -,696

**

Sig. (2-tailed) 4,0879E-07 0,001 0,001 0,000 0,000 0,000 0,000 0,000 0,000 0,060 0,248 0,000

N 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation -,343
* 0,05463268 ,500

**
,413

**
,627

**
,496

**
,438

**
,520

**
,430

** 0,26042739 1 ,335
* -0,2235051

Sig. (2-tailed) 0,01196449 0,698 0,000 0,002 0,000 0,000 0,001 0,000 0,001 0,060 0,014 0,108

N 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation 0 -,271
*

,333
* 0,139 0,2323 0,2314 0,1861 0,1660 0,0736 -0,1613 ,335

* 1 -0,0248579

Sig. (2-tailed) 0,37271925 0,050 0,015 0,321 0,094 0,095 0,182 0,235 0,600 0,248 0,014 0,860

N 53 53 53 53 53 53 53 53 53 53 53 53 53

Pearson Correlation ,705
**

-,378
**

-,464
**

-,428
**

-,547
**

-,606
**

-,789
**

-,639
**

-,762
**

-,696
** -0,2235051 -0,0248579 1

Sig. (2-tailed) 3,8147E-09 0,005 0,000 0,001 0,000 0,000 0,000 0,000 0,000 0,000 0,108 0,860

N 53 53 53 53 53 53 53 53 53 53 53 53 53

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

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

% of residents who provide 

neighborly help

% of residents who have lived in 

the neighborhood for a long time

% likelihood of moving away 

from the neighborhood

% of residents who say that 

neighbors share opinions

% of residents who say that 

neighbors help each other

% of residents who say they feel 

at home with neighbors

% of residents who say that 

young and old get along well in 

the neighborhood

% of residents who feel connected 

to the neighborhood

% of residents who feel 

responsible for the neighborhood

Moderately to severely lonely, 18 

years and older [%] [2020]

% residents who have been 

involved in making plans for the 

neighborhood or city. (objective)

% of residents who say that 

neighbors know each other

% % of residents who say that 

neighbors interact frequently
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Activities 

 

 
 
  

Moderately 

to severely 

lonely, 18 

years and 

older [%] 

[2020]

% that 

engages in 

volunteer 

work, 18 

years and 

older

% of 

residents 

who attend 

monthly 

spiritual or 

religious 

gatherings

% of 

residents 

who visit a 

hobby club 

or 

association 

monthly

% of 

residents 

who 

participate 

in sports 

weekly

% that 

meets the 

physical 

activity 

guideline 

2017, 18 

years and 

older

Pearson Correlation 1 -0,2303536 ,678
**

-,602
**

-,635
**

-,367
**

Sig. (2-tailed) 0,097 0,000 0,000 0,000 0,007

N 53 53 53 53 53 53

Pearson Correlation 0 1 -,281
*

,409
**

,362
**

,335
*

Sig. (2-tailed) 0,09703299 0,042 0,002 0,008 0,014

N 53 53 53 53 53 53

Pearson Correlation ,678
**

-,281
* 1 -,618

**
-,637

** -0,2091516

Sig. (2-tailed) 2,4071E-08 0,042 0,000 0,000 0,133

N 53 53 53 53 53 53

Pearson Correlation -,602
**

,409
**

-,618
** 1,000 ,847

**
,305

*

Sig. (2-tailed) 1,8937E-06 0,002 0,000 0,000 0,027

N 53 53 53 53 53 53

Pearson Correlation -,635
**

,362
**

-,637
**

,847
** 1 ,488

**

Sig. (2-tailed) 3,224E-07 0,008 0,000 0,000 0,000

N 53 53 53 53 53 53

Pearson Correlation -,367
**

,335
* -0,2091516 ,305

*
,488

** 1

Sig. (2-tailed) 0,00688297 0,014 0,133 0,027 0,000

N 53 53 53 53 53 53

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

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

% of residents who participate in 

sports weekly

% that meets the physical activity 

guideline 2017, 18 years and older

Moderately to severely lonely, 18 

years and older [%] [2020]

% that engages in volunteer work, 

18 years and older

% of residents who attend 

monthly spiritual or religious 

gatherings

% of residents who visit a hobby 

club or association monthly
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Health 

 

  

Moderately 

to severely 

lonely, 18 

years and 

older [%] 

[2020]

Limited by 

one or more 

chronic 

conditions, 

19 years 

and older

At least 1 

mental 

health 

condition, 

18 years 

and older

Drugs (soft 

drugs/hard 

drugs) (in 

the past 4 

weeks), 18 

to 64 years 

old

Smokes, 18 

years and 

older

Has 

overweight 

(moderate 

and severe), 

18 years 

and older

Mobility 

limitation, 

18 years 

and older

Pearson Correlation 1 ,516
**

,390
** -0,059 ,541

**
,458

**
,618

**

Sig. (2-tailed) 0,000 0,004 0,673 0,000 0,001 0,000

N 53 53 53 53 53 53 53

Pearson Correlation ,516
** 1 ,383

** -0,159 0,21333717 ,538
**

,770
**

Sig. (2-tailed) 7,5427E-05 0,005 0,254 0,125 0,000 0,000

N 53 53 53 53 53 53 53

Pearson Correlation ,390
**

,383
** 1 0,208 ,310

* 0,03139768 0,2383516

Sig. (2-tailed) 0,00389632 0,005 0,135 0,024 0,823 0,086

N 53 53 53 53 53 53 53

Pearson Correlation 0 -0,1594533 0,20785507 1,000 ,406
**

-,543
** -0,2184125

Sig. (2-tailed) 0,67310399 0,254 0,135 0,003 0,000 0,116

N 53 53 53 53 53 53 53

Pearson Correlation ,541
** 0,21333717 ,310

*
,406

** 1 0,21498054 0,23092571

Sig. (2-tailed) 2,9412E-05 0,125 0,024 0,003 0,122 0,096

N 53 53 53 53 53 53 53

Pearson Correlation ,458
**

,538
** 0,03139768 -,543

** 0,21498054 1 ,675
**

Sig. (2-tailed) 0,00057067 0,000 0,823 0,000 0,122 0,000

N 53 53 53 53 53 53 53

Pearson Correlation ,618
**

,770
** 0,2383516 -0,218 0,23092571 ,675

** 1

Sig. (2-tailed) 8,0459E-07 0,000 0,086 0,116 0,096 0,000

N 53 53 53 53 53 53 53

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

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

Smokes, 18 years and older

Has overweight (moderate and 

severe), 18 years and older

Mobility limitation, 18 years and 

older

Moderately to severely lonely, 18 

years and older [%] [2020]

Limited by one or more chronic 

conditions, 19 years and older

At least 1 mental health 

condition, 18 years and older

Drugs (soft drugs/hard drugs) (in 

the past 4 weeks), 18 to 64 years 

old
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Life events 

 

  

Moderately 

to severely 

lonely, 18 

years and 

older [%] 

[2020]

% residents 

(18 years 

and older) 

who have 

only 

recently 

moved to 

the 

Netherlands

Pearson Correlation 1 0,08158953

Sig. (2-tailed) 0,561

N 53 53

Pearson Correlation 0 1

Sig. (2-tailed) 0,56138415

N 53 53

Moderately to severely lonely, 18 

years and older [%] [2020]

% residents (18 years and older) 

who have only recently moved to 

the Netherlands
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Social network 

 

  

Moderately 

to severely 

lonely, 18 

years and 

older [%] 

[2020]

% of 

residents 

who report 

knowing 

enough 

people to 

talk to

% of 

residents 

who report 

having 

enough 

interest 

from close 

family 

members

% of 

residents 

who report 

having 

enough 

interest 

from others

% of 

residents 

who say 

they know 

enough 

people for 

help and 

advice

Pearson Correlation 1 -,675
**

-,674
**

-,602
**

-,529
**

Sig. (2-tailed) 0,00000003 0,00000003 0,00000182 0,00004665

N 53 53 53 53 53

Pearson Correlation -,675
** 1 ,853

**
,843

**
,771

**

Sig. (2-tailed) 2,9951E-08 0,00000000 0,00000000 0,00000000

N 53 53 53 53 53

Pearson Correlation -,674
**

,853
** 1 ,879

**
,780

**

Sig. (2-tailed) 3,0855E-08 0,00000000 0,00000000 0,00000000

N 53 53 53 53 53

Pearson Correlation -,602
**

,843
**

,879
** 1,000 ,774

**

Sig. (2-tailed) 1,8213E-06 0,00000000 0,00000000 0,00000000

N 53 53 53 53 53

Pearson Correlation -,529
**

,771
**

,780
**

,774
** 1

Sig. (2-tailed) 4,6651E-05 0,00000000 0,00000000 0,00000000

N 53 53 53 53 53

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

% of residents who say they know 

enough people for help and 

advice

Moderately to severely lonely, 18 

years and older [%] [2020]

% of residents who report 

knowing enough people to talk to

% of residents who report having 

enough interest from close family 

members

% of residents who report having 

enough interest from others
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Appendix IX – Results brainstorming session II 
In this appendix, the results from the second brainstorming session are shown. The layout is the same 

as the layout that was used during the brainstorming session. Additionally, the text under the variable 

was given to give an indication of with direction to think. For instance, nuisance can be a lot, so this was 

specified as intactness, garbage next to containers and odor nuisance. The answers given are already 

implemented within the public space management of the municipality of Rotterdam.  
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