
https://research.tue.nl/en/studentTheses/0bbf8934-c92f-4089-a3c4-1aa0c829f3e5


Combating loneliness through the built environment | 1 
 

COMBATING LONELINESS 
THROUGH THE BUILT 

ENVIRONMENT 
 N. M. Dinnissen (1640941) 
 

(Shatskikh, 2016) 

 

 

  

 

 

  



Combating loneliness through the built environment | 2 
 

 

 

 

 

 

 

 

 

 

Colophon 
Combating loneliness through the built environment 

Eindhoven, August 21, 2023 

 

Author 

N. M. Dinnissen 

1640941 

noordinnissen@hotmail.com 

 

Graduation Supervision Committee 

Dr. ir. A.D.A.M. Kemperman 

Dr. ir. P.E.W. van den Berg 

Prof. dr. T.A. Arentze 

 

Course:        Graduation project - 7Z45M0  

Program: Architecture, Building and Planning, track Urban systems and Real Estate at Eindhoven 
University of Technology 

 

This thesis is publicly available and has been carried out in accordance with the rules of the TU/e Code 
of scientific Integrity.  

mailto:noordinnissen@hotmail.com












https://tuenl-my.sharepoint.com/personal/n_m_dinnissen_student_tue_nl/Documents/USRE/Afstuderen/Combating%20loneliness%20through%20the%20built%20environment%2020-08-2023.docx#_Toc143469640
https://tuenl-my.sharepoint.com/personal/n_m_dinnissen_student_tue_nl/Documents/USRE/Afstuderen/Combating%20loneliness%20through%20the%20built%20environment%2020-08-2023.docx#_Toc143469642


Combating loneliness through the built environment | 9 
 

Chapter 1 

Introduction 
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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. 









Combating loneliness through the built environment | 16 
 

Chapter 2 

Loneliness definition and factors 
influencing loneliness 
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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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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 
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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., 
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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 
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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) 

0

10

20

30

40

50

60

70

Men: 25-44 Men: 45-64 Men: 65+ Women: 25-44Women: 45-64 Women: 65+

Loneliness by education level

Low educated Secondary educated Highly educated



Combating loneliness through the built environment | 25 
 

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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Chapter 3 

Systematic literature review built 
environment and loneliness 
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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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               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.  
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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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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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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 




















































































































































































































































































































































































