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Summary
People are living longer than ever before due to the increasing quality of healthcare
(Centraal Bureau voor de Statistiek, 2017a) and it has been predicted that between 2020
and 2050 the percentage of the population above the age of 65 will increase from 19 to 25
percent (NIDI & Centraal Bureau voor de Statistiek, 2020). Since the elderly population have
a higher prevalence of loneliness (Nationaal Ouderen Fonds, 2017) it is very important to
look into the possible causes of it since it adversely affects their quality of life.
Increasing age goes together with changes in personal life, people may get widowed, their
health declines. Also, they may move to another house as the previous one is not suitable
anymore. Sometimes they even move into another neighborhood. All of these major
changes can affect loneliness (Runcan, 2013).
In the literature review it was found that there are many personal characteristics that have
an effect on loneliness in elderly such as age (De Jong Gierveld et al., 2006; Demakakos et
al., 2006; Hawkley et al., 2008; Oh, 2003; Patsios, 2006; Pinquart & Sörensen, 2001;
Runcan, 2013; Scharf & De Jong Gierveld, 2008; Tang & Lee, 2011). However, some do
dispute this, stating that when controlling for the factors never married, widowhood, living
alone, and disability, age had no effect on loneliness (Golden et al., 2009). Gender was also
found to play a role in feelings of loneliness (Borys & Perlman, 1985; De Jong Gierveld et
al., 2006; Demakakos et al., 2006; Domènech-Abella et al., 2017; Hawkley et al., 2008;
Patsios, 2006; Scharf & De Jong Gierveld, 2008). Women were found to be less lonely by
Demakakos et al. (2006) and Domènech-Abella et al. (2017), but Borys and Perlman (1985)
say that men are the more lonely of the two. Education was also found to play a role in
feelings of loneliness, where a higher education was linked to less feelings of loneliness
(Domènech-Abella et al., 2017; Pinquart & Sörensen, 2001; Savikko et al., 2005).
Furthermore, a higher income has also been found to decrease feelings of loneliness (De
Jong Gierveld et al., 2006; Domènech-Abella et al., 2017; Patsios, 2006; Pinquart &
Sörensen, 2001; Savikko et al., 2005; Van den Berg et al., 2016). Perceived and objective
health also play a role in feelings of loneliness (Scharf & De Jong Gierveld, 2008). More
health problems have been found to increase loneliness (Nyqvist, Cattan, et al., 2013), while
less physically restricted elderly are less lonely (Pinquart & Sörensen, 2001; Van den Berg
et al., 2016). Furthermore, the social network was also found to have an effect on feelings
of loneliness (De Jong Gierveld, 1998; Scharf & De Jong Gierveld, 2008). Furthermore, there
were also psychological aspects such as contact needs, as different individuals require
different levels of contact. Use of different transport modes also was found to have an
effect in the literature review (Van den Berg et al., 2016).
However, there was not much literature found on the effects of the residential building on
feelings of loneliness in the aging population. It was found that elderly people do spend
considerably more time indoors than other age groups, making the residential building
possibly very influential for their loneliness. There were also different living concepts found
that are specially tailored for the elderly, some even aiming to decrease loneliness in the
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elderly, such as the ThuisHuis and KilimanjaroWonen. Differences between these concepts
were examined, and it was found that the effects of these living concepts on loneliness
have never been studied in depth. There was some general information, such as people
who are in a care home are lonelier than those who are not (Drageset et al., 2011; Nyqvist,
Cattan, et al., 2013; Pinquart & Sörensen, 2001; Savikko et al., 2005). The length of stay
also seems to have an effect on the loneliness in the elderly as a longer term residence has
been found to decrease feelings of loneliness (Van den Berg et al., 2016). A higher
satisfaction with the building has also been found to decrease loneliness (Van den Berg et
al., 2016). Living in a multi-family building also decreases loneliness (Van den Berg et al.,
2016).
The living environment had more previous literature compared to the residential building
when looking at effects on loneliness. The factors of the living environment that affect
loneliness include, but are not limited to, social cohesion, where a strong cohesion is linked
to less loneliness (Van den Berg et al., 2016), a higher satisfaction with the neighborhood
(Weijs-Perrée et al., 2015) and its facilities is also linked with less feelings of loneliness
(Scharf & De Jong Gierveld, 2008; Van den Berg et al., 2016). Walkability (Leyden, 2003),
and place attachment (Kemperman et al., 2019; Ruijsbroek et al., 2017; Weijs-Perrée et al.,
2015) have also been found to decrease feelings of loneliness in the elderly.
After reviewing the literature, the aim of this thesis was to find the relationships between the
personal characteristics, residential building, and living environment with loneliness in the
elderly. A conceptual model was made and the indicated relationships in it had to be
tested. To do this, a way to collect the data must be found. It was decided to split the data
collection into a questionnaire, both online and offline, and online research. The split was
done to decrease the length of the questionnaire, as the questionnaire could focus on
personal characteristics and residential building, while the data on the neighborhood could
easily be found online. The respondents who received the questionnaire as a hard copy
were asked if they needed assistance when filling it in, if they did, the student would read
the questions and answer options out-loud and the respondent would give the answers.
The student would then fill in the answers for them. If the respondent did not require
assistance with filling in the questionnaire, they could, call the student as the phone number
was provided along with the questionnaire. This is also the case for the respondents with
the soft-copy, they were also provided with a phone number they could call.
The survey included questions to measure loneliness, social integration, quality and size of
social networks, place attachment, perceived health, and satisfaction with facilities. To
measure loneliness, the 11-item De Jong Gierveld scale (De Jong Gierveld & Van Tilburg,
1999) was found to be most suitable since it works well for research that looks into the
prevalence of loneliness (De Jong Gierveld & Van Tilburg, 2006) since it is more accurate
that the fewer item version. Also other existing scales were used, such as the Groningen
Activity Restriction Scale (Suurmeijer et al., 1994), place attachment (Williams &
Roggenbuck, 1989), and walkability (Cerin et al., 2006). For most of the other factors simple
Likert scales could be used, such as the questions that ask about satisfaction with contact
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with others. There are also dichotomous variables, such as partner status, gender, and
owning pets. For other factors a number had to be filled in a box, such as number of very
important people in the respondent’s life and from what year a respondent lives in the
building.
The questions about the neighborhood, were found using data from organizations, such as
The Central Bureau of Statistics and Apple Maps. Since some respondents filled in the
questionnaire digitally, a question asking the four numbers of the postal code was included,
since there is no other way of finding their location. CBS was used for the factors: degree of
urbanization, percentage of elderly in neighborhood, average income in the neighborhood,
and, for the digitally collected questionnaires, distances to green, daily shops, and highway
access roads. For the questionnaires that were filled non-digitally, Apple Maps was used
for measuring the distances to the facilities. This is because the exact location was known
and, therefore, the distances could be measured manually. The objective quality and social
cohesion of the neighborhood were found using data from the Ministry of Interior and
Kingdom Relations and the Environmental Assessment Agency (PBL) respectively.
Collecting this data using existing information on the internet would shorten the
questionnaire. Many respondents lived close together, saving time as the same data was
used since they lived in the same neighborhood.
The questionnaire was first handed out to respondents living in regular (adapted), lifecourse-proof dwellings, care homes, close care housing, ThuisHuis, and KilimanjaroWonen.
After initially also handing out questionnaires to residents of KilimanjaroWonen dwellings, it
was also sent digitally to other current and also future residents of this concept. In total, 83
questionnaires were completely filled in, 46 of them digitally. After the data collection was
complete, data was prepared and transformed using SPSS. Here the different lengths of
stay and respondent age were calculated by subtracting the year which the respondent
moved there from 2020. Sum scores were also calculated here for the factors loneliness,
walkability, place attachment, and activity restriction. At the same time, the reliability of
these scales was checked using Cronbach’s Alpha.
Next, the bivariate tests were determined. Since loneliness was found to be normally
distributed, the independent t-test, one-way ANOVA test, and Pearson’s correlation were
chosen, also performed using SPSS. After, the data analyses were performed to test the
conceptual model. The factors that were found to be significantly related to feelings of
loneliness at the 0.05 level were in line with the literature findings.
First it was found that the frequency of contact with care providers is related to less feelings
of loneliness. A higher satisfaction with contact with others was also found to be linked to
decreased feelings of loneliness. Furthermore, a better quality and satisfaction with the
social network is also related to lower feelings of loneliness. Increased use of transport
modes, walking and mobility scooter to be more specific, is also linked to less feelings of
loneliness. When an elderly individual has a higher perceived health, he or she also tends to
be less lonely. Furthermore, a higher number of very important direct family, friends and
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neighbors and fairly important neighbors have been found to have a relationship with less
feelings of loneliness. Wanting more contact with others has been found to be related to a
higher prevalence of loneliness, making it the only finding in this study with a negative
effect on loneliness. According to the findings of this research, a higher satisfaction with
receiving guests in the dwelling is also linked to less feelings of loneliness. In relation to the
living environment, a higher objective quality of the neighborhood, walkability, and place
attachment are related to less feelings of loneliness.
These findings can be translated into steps that urban managers, planners, developers, and
managers of elderly living concepts can take to reduce feelings of loneliness in elderly. On
the larger scale, urban managers, planners, and developers need to focus on creating
walkable neighborhoods and creating natural meeting-areas where people of all ages cross
paths, increasing interactions. The planners and developers of living concepts for the
elderly should, according to the findings of this research, focus on the facilities for receiving
guests in the dwelling to lower feelings of loneliness. A possible way of doing this is to
make the way-finding easy to the dwelling of the resident and providing enough room in the
dwelling to receive guests. The managers of living concepts should make sure that the
facilities for receiving guests in the dwelling are clean and tidy and to remind staff
frequently of the importance of the interactions with the residents. Finally, there are steps
all readers can take to help decrease feelings of loneliness in the elderly, such as providing
support and connecting with them.
In future research, data would need to be collected from more respondents. In-person
questionnaires could be focused on the oldest respondents, while the younger respondents
will receive the digital questionnaire as they are more comfortable using computers.
Furthermore, it will be interesting to look at the effects of the residential building on
loneliness in the elderly, particularly the effects of different shared facilities, such as kitchen,
garden, restaurant, or living room, or the different living concepts since there has not been
much research on this.
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1 Introduction
This thesis is about how the living environment and residential building contributes to loneliness in
the elderly. This chapter will start with the background and motivation. Following that there will be
the research questions and conceptual model. In the last section of this chapter will be the
approach; how the information will be gathered and processed to give the results and answer the
research question.

1.1 Background and motivation
Due to the increasing knowledge and quality of health care, people live longer than before
(Centraal Bureau voor de Statistiek, 2017a), shifting the demographical makeup of the population.
In 1950 the share of the population older than 65 was 7.7 percent (Centraal Bureau voor de
Statistiek, 2017a) and in 2019 it was increased to 19 percent (NIDI & Centraal Bureau voor de
Statistiek, 2020). It is predicted that in 2050, the share of the population that is above the age of
65 would increase even further to 25 percent (NIDI & Centraal Bureau voor de Statistiek, 2020).
The areas that have the highest amount of the aging population are the shrinking areas near the
borders of the country, such as Limburg, Groningen, Drenthe, and the Achterhoek. They will have
at least a quarter of the population above the age of 65 before the year 2030 (De Jong & Van
Duin, 2009). According to Baumeister and Leary (1995), humans have a basic need to belong and
it is said that a society that does not experience much loneliness is a very livable one (De Jong
Gierveld & Tesch-Römer, 2012). People of all ages feel loneliness, but the elderly are more prone
to it, due to events that are more prone for the higher age groups, such as becoming a widow or
moving to another house; more than 30 percent of the population aged 65 and up have indicated
to feel lonely (Nationaal Ouderen Fonds, 2017) and four percent are even severely lonely (Scharf &
De Jong Gierveld, 2008). Feeling lonely is not something that people want and has detrimental
effects on their well-being and satisfaction with life. This is why it is imperative to find what factors
have an effect on feelings of loneliness in the elderly. There are many factors that contribute to
feelings of loneliness; these can fall under personal characteristics, living environment, and
residential building. There have been multiple studies on the effects of personal characteristics
and the living environment on the loneliness of the elderly, but there has been less research on
the effects of the residential building and, in particular, the characteristics of these buildings. The
different characteristics of residential buildings may also have an effect on the loneliness in the
elderly, since they spend increasingly more time at home as they age. Therefore, this master
thesis aims to look at which personal characteristics and factors of the residential building and the
living environment play a role in explaining feelings of loneliness in elderly. This information can
then be used by care givers, policy makers, planners, and even housing corporations to provide
better care, housing, and living environment for the elderly so that they do not feel as lonely
anymore and, in turn, have a better quality of life. Currently, the world is also experiencing the
COVID-19 epidemic, leading to more isolation and loneliness. The epidemic had no effect on the
results of this thesis, as the data collection was finished before the epidemic started, but it can be
assumed that loneliness is even higher now in the elderly population. This makes it even more
important to look into which factors have an effect on loneliness.

1

1.2 Research questions and conceptual model
In this section, the research questions will be formulated. First there will be the main research
question; this is the most important question that this study will answer. These are followed by the
sub-questions, answers for these are needed before the main research questions can be
answered.
Main research question
Which factors of the individual, residential building and living environment influence the
feelings of loneliness of elderly?
Sub-questions
What is loneliness and how can it be measured?
Which factors relating to personal characteristics play a role in determining loneliness in
elderly?
Which factors relating to the residential building play an important role in determining
loneliness in elderly?
Which factors of the living environment play an important role in determining loneliness in
elderly?
Now that the main research questions and relevant sub-questions have been formulated, the
conceptual model can be formed. Here the factors that seem important will be added to give
clarity on what kind of data needs to be collected from the respondents.
Figure 1.2.1 shows the basic conceptual model for the research that will be done for this master
thesis. This thesis deals with a
Personal characteristics
bivariate and convergent model as
there are multiple independent
variables (personal characteristics,
residential building characteristics,
and living environment
Residential building
Feelings of loneliness
characteristics), which all have an
effect on feelings of loneliness among
the elderly. After the theoretical
framework has been developed, a
Living environment
more in-depth theoretical model will
be developed based on all the
relevant factors found in the literature. Figure 1.2.1: Basic conceptual model
This will be described in more detail.

1.3 Approach
In this section, the research design of this thesis will be discussed. As mentioned before, this
research aims to find the extent in which personal characteristics, the living environment, and
residential building have an effect on feelings of loneliness in the elderly. This means that data
must be collected for all of these.
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Before any data will be collected, more information will be found on the different factors. Through
the literature research the relevant factors will be found. These factors and how they affect
loneliness in the elderly will be investigated during the rest of the study.
After the literature study, preparations can be made for data collection. First, questionnaires must
be made to collect data. Some data will be collected through respondents that will be chosen by
the kind of residential building in which they reside in. The housing concepts that will be looked at
are the (adapted) regular dwelling, life-course-proof dwelling, care home, close-care housing,
KilimanjaroWonen, and Thuishuis due to their varied characteristics, more on this in section 2.3.
The data collection will be done through questionnaires as this will be the most cost and time
effective and will therefore make it easier to get more respondents. If needed, help will be given in
filling out the questionnaires. The rest of the data will be taken from existing online data sources,
such as The Central Bureau of Statistics. The postal codes of the respondents, collected through
the questionnaire, would be used to find this information. This would make it easier and faster to
collect data and will make the questionnaires less long for the respondents. Next, the data will be
entered and sorted. These data must also be checked for missing data and other problems. Some
data will also need to be transformed as well. After that the descriptive statistics can start. The
results from this will give an idea if the data are correct and representative for the population of
elderly. The results from this will be compared with information found during the theoretical
framework. Next the data will be analyzed, using bivariate analyses and the effects of each factor
on the loneliness of the elderly will be found, testing the conceptual model. After this the results
will be discussed and these will also be compared with existing research. The study will be
concluded with a discussion, recommendations, and conclusion.
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2 Theoretical framework
In this chapter, the existing literature will be looked into to get information on the loneliness in the
elderly and the possible factors of the personal characteristics, residential building, and
neighborhood that influence loneliness. Existing information on the relationships between the
factors and the feelings of loneliness in the elderly will also be discussed. In the end of the
chapter a more elaborate version of the conceptual model will be made, which will display all the
relevant factors for the research that is to come in this thesis.

2.1 Loneliness in the elderly
Perlman and Peplau (1981) define loneliness as “the unpleasant experience that occurs when a
person’s network of social relations is deficient in some important way, either quantitatively or
qualitatively” (Perlman & Peplau, 1981). It can thus be said that it is a social experience, but it is
an individual reaction (De Jong Gierveld & Tesch-Römer, 2012) and is more strongly related to the
psychological and social characteristics of the individual (Moorer & Suurmeijer, 2001; Peplau &
Perlman, 1982). It is therefore the subjective experience of social isolation (Golden et al., 2009). It
is a phenomenon that happens at all ages, not just the elderly (Dykstra, 2009; Runcan, 2013).
Since social contacts decline with age, loneliness does become more prevalent (Runcan, 2013).
The elderly also feel more isolated and have less in common with others, leading to more
loneliness (Runcan, 2013).
It has been suggested by Domènech-Abella et al. (2017) that there are two types of loneliness.
The first, social loneliness, is experienced by the more socially isolated individual and is linked to
depression and associated with lack of social support (Domènech-Abella et al., 2017). The
second type, emotional loneliness, is experienced by people with more social contacts, and is not
caused by the social network, but instead the marital status is linked to it (Domènech-Abella et al.,
2017).
Runcan (2013) classifies loneliness as a disease “when it lasts for an undetermined period and
affects an old person against their will” (p. 22). Her book also states that some elderly use
loneliness as a way to analyze the world, but it is only a problem when it is chronic, since that is
linked to depression (Runcan, 2013). Cacioppo et al. (2009) also compared it to a disease by
saying that it is contagious as it spreads from one person to another. Additionally, Runcan (2013)
also provides an antidote, family, as they give emotional and physical support, lowering
loneliness, more on this in section 2.2. Some individuals may not even get lonely easily, as they
are seen as “immune”; actively working on preventing loneliness within themselves when faced
with a change or loss (Austin, 1989; Hansen, 2020). Going out and meeting friends are some ways
they fight against feelings of loneliness (Hansen, 2020).
Being lonely decreases the probability of being happy and being satisfied with an individual’s life
(Golden et al., 2009). It has also been linked to depression (Domènech-Abella et al., 2017;
Herrera-Badilla et al., 2015; Runcan, 2013) and the fact that the fear of death and nostalgia to the
“good old times” increase with age, the depression is even worse (Runcan, 2013).

2.2 Personal characteristics
Personal characteristics is one of the aspects that will be looked at to see how it has an effect on
the loneliness in the elderly. There is a plethora of existing research available, providing ample
information of the factors that would be of interest for this thesis. The level of social integration is
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one such important factor as, according to De Jong Gierveld & Tesch-Römer (2012), there is a
certain level that is necessary for meeting social needs and, hence, preventing loneliness.
Since this thesis is about the elderly, one of the more obvious important personal characteristics
is the age of the individual and how that plays a part in their loneliness. In the research of Scharf &
De Jong Gierveld (2008), it does play a role in the degree in which an individual feels lonely.
Others have also found that feelings of loneliness increases with age (De Jong Gierveld et al.,
2006; Hawkley et al., 2008; Oh, 2003; Patsios, 2006; Pinquart & Sörensen, 2001; Runcan, 2013;
Tang & Lee, 2011). In fact, people over the age of 80 have been reported to be the most lonely: it
is after this age that the degree of loneliness greatly increases and they feel left out (Demakakos
et al., 2006). Demakakos et al. (2006) found that age has no effect on the loneliness of the
individuals that have never been married. Golden et al. (2009) build upon this and found that
loneliness increases with age. However, controlling for the factors never married, widowhood,
living alone, and disability left no effect of age on the prevalence of loneliness (Golden et al.,
2009). These findings show that it is the increased prevalence of risk factors for loneliness, not
aging, that increases feelings of loneliness (Golden et al., 2009), a number of them being social
ties.
The gender of an individual also plays a role in feelings of loneliness (De Jong Gierveld et al.,
2006; Hawkley et al., 2008; Patsios, 2006; Scharf & De Jong Gierveld, 2008). According to
Demakakos et al. (2006) and Domènech-Abella et al. (2017), women are more lonely, but Borys &
Perlman's (1985) findings contradict this since they found that men are less likely to report feeling
lonely. However, when they used the University of California, Los Angeles scale they found that
the men are actually more lonely (Borys & Perlman, 1985). So there is a possibility that it has to do
with the scales that were used. Pinquart & Sörensen (2001) have used both the UCLA scale and
the De Jong Gierveld scale in their research and have found that the De Jong Gierveld scale leads
to no differences in loneliness for the genders, but the UCLA scale does.
Education level also played a role in feelings of loneliness in the elderly, where elderly with a
higher level of education were less likely to be lonely (Domènech-Abella et al., 2017; Pinquart &
Sörensen, 2001; Savikko et al., 2005). A higher income has also been found to decrease feelings
of loneliness (De Jong Gierveld et al., 2006; Demakakos et al., 2006; Domènech-Abella et al.,
2017; Patsios, 2006; Pinquart & Sörensen, 2001; Savikko et al., 2005; Van den Berg et al., 2016).
Scharf & De Jong Gierveld (2008) also found that perceived and objective health play an
important role in feelings of loneliness. Some health problems that have been found to be more
prevalent in those who are lonely include increased inflammation (Cole et al., 2007), elevated
blood pressure (Hawkley et al., 2006), increased risk for cardiovascular disease (Caspi et al.,
2006; Herrera-Badilla et al., 2015; Van der Zwet & Van de Maat, 2016), poor sleep (Cacioppo et
al., 2002; Van der Zwet & Van de Maat, 2016), and a greater morning rise in cortisol (Adam et al.,
2006). Furthermore it has also been found that chronic loneliness may lead to depression, alcohol
addiction, cognitive decline and a decrease in resistance to illness (Van der Zwet & Van de Maat,
2016). The fact that they have more health problems (Nyqvist, Cattan, et al., 2013), may lead to
loneliness, due to decreased competence and therefore the ease of meeting others. According to
Pinquart and Sörensen (2001) individuals who are more competent are less lonely since they are
able to do more in their daily lives. Van den Berg et al. (2016) also found that less physically
restricted elderly are less lonely. Poor health may make connecting with others difficult, but on the
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other hand it does increase the need for help and the support received (Brody, 1985; Deindl et al.,
2016; Miller & McFall, 1991; Stoller & Pugliesi, 1988). Having poor health may, for that reason,
stabilize their social network over time (Van Tilburg, 1998), which was destabilized due to the, as
mentioned earlier, losses of network members.
The use of different transport modes, according to Van den Berg et al. (2016), also has a
significant effect on loneliness, taking into account the effect of age. Using a bicycle, car and
public transport “significantly reduces loneliness” as it gives an opportunity to have contact with
others and “maintain one’s social network” (Van den Berg, 2016). Public transport takes it a step
further as individuals would be travelling together with others and have a good opportunity to
communicate with them (Van den Berg, 2016). Van den Berg et al. (2016) also found that
increased mobility decreases loneliness, as they will meet more people when they are in multiple
locations rather than staying at home.
Emotional closeness has been found to increase with age and the number of social relationships
decreases partly due to the possible increase of the number of events, such as loss of a partner
or close friend, that have a large impact on the social ties (Carstensen et al., 1999; Van Tilburg,
1998). This is arguable since losses may coincide with gains (Van Tilburg, 1998): poor health may
mobilize helpers (Miller & McFall, 1991; Stoller & Pugliesi, 1988), therefore increasing the number
of social connections, more on this later in this section. Emotional closeness, number of social
relationships and number of events that could have an effect on social ties are therefore also
interesting to include in the further research of this thesis.
Earlier in this section, partner status was mentioned as a factor. There has been more research
that confirms that it does have an effect (De Jong Gierveld et al., 2006; De Jong Gierveld & TeschRömer, 2012; Hawkley et al., 2008; Patsios, 2006; Scharf & De Jong Gierveld, 2008), including
that of Scharf & De Jong Gierveld (2008) again. The paper of Demakakos et al. (2006) also looked
at partner status and found that unmarried elderly people are more lonely, especially if widowed
or divorced. This may seem contradictory to what they said elsewhere in that paper, but the
former does not account for age. Domènech-Abella et al. (2017) and Van den Berg et al. (2016)
also conclude that widowed and divorced elderly are lonelier. It does have to do with impactful
events, increasing its importance to be looked into later on in this thesis. Elderly who have never
been married are also lonely (Golden et al., 2009), but not in such a high degree. Those who live
alone have been found to have more integrated social networks and are therefore less socially
isolated, yet they are still more lonely than those who live with a partner (Golden et al., 2009),
more on this later. Widowhood, as said before, is a risk factor for loneliness, but not for the elderly
who have non-integrated networks, supporting the distinction between objective and subjective
social isolation (Golden et al., 2009). Being close with their partner has also been deemed
important as not being close with them makes an individual lonely (Demakakos et al., 2006).
Having children is another factor that has an effect on loneliness (Buber & Engelhardt, 2008;
Demakakos et al., 2006; Pinquart, 2003; Wagner et al., 1999). Demakakos et al. (2006) state that
contact with their children is an important correlate with loneliness. They have also found that
having children, but no close contact with them, is worse than having no children at all
(Demakakos et al., 2006). This is likely due to the parent missing their child and feeling left out
since the number of remaining social contacts is likely already decreasing. Having friends is
another, more obvious, factor that has an effect on feelings of loneliness (Buber & Engelhardt,
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2008; Demakakos et al., 2006; Pinquart, 2003; Wagner et al., 1999), since having no friends
makes an individual more lonely (Demakakos et al., 2006). Furthermore, Nyqvist et al. (2013)
found that elderly rely more on friends than their own children. Partners, children, and friends are
usually considered to be important people in an individual’s life, but there may be others that are
considered important. Some will be more important than others. The more people that are in an
elderly person’s social network, the less lonely they are (Demakakos et al., 2006; Moorer &
Suurmeijer, 2001). Besides, partners, children, and friends, the elderly also may have regular
contact with neighbors and care providers. Neighbors often have a similar kind of contact as
friends do with others and it has been found that social participation and contact in the
neighborhood increases neighborhood attachment (Kemperman et al., 2019) which, in turn,
decreases loneliness (more on this in section 2.4). For the care providers, it has been suggested
that there is an association between loneliness and increased use of inpatient care (National
Academies of Health, Engineering, 2020), but not much research has been conducted on the
effects of the contact with at-home care providers on loneliness, it would be interesting to look
into this.
Doing volunteer work also has an effect on the feelings of loneliness. Volunteer work gives the
elderly the chance to have more social interactions and they get to help others. In turn, others
may end up helping them when they need assistance. This will lower feelings of loneliness.
This leads to the potential supportive quality of social networks (Scharf & De Jong Gierveld, 2008).
The more supportive an individual’s social network is, the less lonely he or she is as he or she has
others to turn to when they need help (De Jong Gierveld, 1998). This can be investigated using
Wenger's (1994) support network typology, which looks at how close family members live, the
ratio of family, friends, and neighbors and how often the individual has contact with them. The
ones who have more limited contact have been found to be more lonely (Scharf & De Jong
Gierveld, 2008). Focusing on formal social connections is not a good idea (Nyqvist, Forsman, et
al., 2013), the informal social interactions between close friends and within family are important
social capital factors for the health and well-being of the elderly (Forsman et al., 2013). Golden et
al. (2009) found that elderly with a non-integrated social network were at risk for loneliness since
40 percent of them were lonely, yet the individuals in an integrated network were also lonely but
not to such a degree (32 percent). This is most likely due to individuals getting more support in an
integrated network. In an earlier section, it was said that being lonely decreases the probability of
being happy and satisfaction with life, having a non-integrated social network also has the same
negative effects (Golden et al., 2009). In fact, 40 percent of their risk of depression is caused by
their social network (Golden et al., 2009). It has been found that the lack of spouse, close family
members, and friends is an indicator of social isolation (Nyqvist, Cattan, et al., 2013; Van Tilburg,
1998). When the network of the individual was small, they would try to enlarge the number of
connections by meeting new people so that they can receive help more easily if needed (Van
Tilburg, 1998). It is also important to note that there is a difference in social isolation (not having
any relationships with others) and loneliness (a subjective and negative experience) (Scharf & De
Jong Gierveld, 2008). Individuals that are socially isolated do not necessarily feel lonely and those
surrounded by many people, may in fact feel lonely.
In this section, different relevant personal characteristics have been found. These are age, gender,
education and income level, perceived and objective health, disability, use of different transport
modes, level of social integration, partner status, relationship with the partner, number of children,
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relationship with the children, number of other family members, relationship with other family
members, number of friends, quality of friendship, personal relationship and contact needs,
supportive quality of the network, volunteer work, activities with social interactions and frequency
formal and informal social connections.

2.3 Residential building
There is little information on how the residential building itself has an effect on loneliness (Pinquart
& Sörensen, 2001; Van Linschoten et al., 1998). Here different kinds of residential housing can be
reviewed and compared, such as co-housing, serviced apartments, and life-course-proof
dwellings, and the effect of shared facilities within the building if they are present. Since the
elderly are less mobile, they spend more and more time in the actual building. In fact, 20 percent
of the elderly reported to go outside less than once a month (De Klerk, 2005). Therefore, the
residential building may be an important factor in determining their loneliness. People living in an
apartment have been found to feel more lonely compared to people living in single family
dwellings (Delmelle et al., 2013; Van den Berg et al., 2016), but this has been found to only be the
case for the younger generations (Van den Berg et al., 2016). Further research from Van den Berg
et al. (2016) shows that the elderly are, in fact, less lonely in apartment buildings, and that it may
have to do with the close proximity with others: making it easier to have social interaction. Shared
facilities may also aid in this. It may be interesting to see which kind of elderly living concepts lead
to the least amount of loneliness.
The concepts that will be looked at are the (adapted) regular dwelling, life-course-proof dwelling,
care home, close care housing, KilimanjaroWonen, and Thuishuis. These concepts differ from
each other. Some of these have no shared facilities and others do, the kinds of shared facilities
also differ, some residential buildings have no staff, while others may have many different staff
members, the amount of care given also varies, and if the care given was by family members or
professionals. The percentage of the seniors in these concepts also varies, along with the number
of residents. To see how these concepts compare refer to appendix I. There have been some
studies comparing loneliness between the elderly living in care institutions versus those who live
at home, where the institutionalized have been found to be lonelier (Drageset et al., 2011; Nyqvist,
Cattan, et al., 2013; Pinquart & Sörensen, 2001; Savikko et al., 2005). The difference in the
number of social contacts may be due to institutions lacking high levels of social integration and
activities (Mattiasson & Andersson, 1997; Ruuskanen & Parkatti, 1994), but they do communicate
and interact (Hubbard et al., 2003). Nyqvist et al. (2013) also came up with an explanation for this,
the type of interaction may be different when one is frail and in need of help. These individuals
would have a much more important relationship with the staff of the institutions (Carpenter, 2002)
since they would see these people more often.
Furthermore, the costs of staying at the different residential concepts also varies greatly and
some concepts are rental properties, while others can also be owner-occupied. With the larger
buildings, some may be fully occupied by elderly, while others may only have a few elderly
residents. This may also have an effect on the feelings of loneliness so the percentage and
amount of elderly in the building would also be interesting. Some of the residential concepts for
the elderly do not allow partners to live with them. This will also have an effect on feelings of
loneliness, so this is also relevant. It may be interesting to see if these differences also lead to
differences in feelings of loneliness among the residents.
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The length of stay in a residential building has also been looked into. It has been found that shortterm residence only benefits the younger individuals, probably due to positive life-events leading
to moving residence (Van den Berg et al., 2016). With the elderly, long-term residence gives a
positive effect and decreases feelings of loneliness ; Van den Berg et al., 2016).
Another aspect that has been examined is the satisfaction with the residential dwelling. Here it
has been found that elderly that are more satisfied with the dwelling are less lonely (Van den Berg
et al., 2016). It may be interesting to see what leads to a higher satisfaction with the dwelling.
By researching these factors, it would not only be clear if the type of residential building has an
effect on feelings of loneliness in the elderly, but also which characteristics have the greatest
effect. This will give insight on characteristics that should be focused on so that the elderly that
live in the building feel less lonely.

2.4 Living environment
Another aspect that has an effect on the feelings of loneliness in the elderly is the living
environment. Moorer and Suurmeijer (2001) claim that neighborhoods have a significant impact
on loneliness. Yet, Broese van Groenou, Van Tilburg, and De Jong Gierveld (1999) claim that only
a small amount of the feelings of loneliness are caused by the neighborhood. The latter did
investigate the physical characteristics and not the perceived quality and that may account for the
difference. Further research into the perceived quality and satisfaction of the neighborhood show
that it does account for a large degree of the loneliness (Scharf & De Jong Gierveld, 2008). This is
because a high satisfaction with the neighborhood tends to pair with decreased loneliness
(Weijs-Perrée et al., 2015). A high satisfaction with the facilities also has a positive effect (Scharf &
De Jong Gierveld, 2008; Van den Berg et al., 2016). Therefore, it can be said that the fabric of the
neighborhood itself probably does not have a significant effect, but the perceived quality does
(Scharf & De Jong Gierveld, 2008). Since the fabric of the neighborhood does play a large role in
the perceived quality of the neighborhood, both should be considered when researching this
topic.
It has been found that elderly that live in rural areas are less lonely (Van den Berg et al., 2016). On
the other hand, Van den Berg et al. (2016) found that urban density has no effect on feelings of
loneliness and Domènech-Abella et al. (2017) found that living in a rural area actually increases
loneliness. Yet, there have also been studies where it has shown to have an effect on feelings of
loneliness (Delmelle et al., 2013). It is, instead, more likely due to a strong social cohesion in these
areas (Fischer, 1982). A strong social cohesion also leads to elderly feeling less lonely (Van den
Berg et al., 2016). As mentioned before, the length of residence in a residential building has a
positive effect on feelings of loneliness in the elderly (Van den Berg et al., 2016), it would be
interesting to see if the duration of residence in a neighborhood also has an effect. The longer an
individual lives somewhere, the more attached they become to the area, better known as place
attachment. This may have an effect on loneliness in elderly and will be looked into in this thesis.
Moorer and Suurmeijer (2001) claim that as the elderly get older, they become less mobile and the
effect of the neighborhood on their loneliness will also, as a result, decrease (Moorer &
Suurmeijer, 2001). This is because their social networks have already been established and are
therefore less influenced by the physical characteristics of the neighborhood (Moorer &
Suurmeijer, 2001).
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Other factors that may be of interest are distances to daily shops, green, place attachment,
walkability and distance to highway access road. The distances to daily shops and green do not
have an effect on feelings of loneliness (Van den Berg et al., 2016). This is interesting because the
satisfaction of these is, in fact, important (Van den Berg et al., 2016). There have been lots of
studies that find a relationship between green areas and loneliness. Alcock, White, Wheeler,
Fleming, & Depledge (2014), Hartig, Mitchell, de Vries, & Frumkin (2014), and M. Van den Berg et
al. (2015) have found that neighborhood green space is beneficial for mental health. The presence
of green, both trees or vegetation, increases the attractiveness of the neighborhood, which in turn
leads to increased use of these spaces (Coley et al., 1997; Kuo et al., 1998). This will lead to the
increase in the number of informal social contacts (Hartig et al., 2014; Kuo et al., 1998), which has
been mentioned in a previous section to be important in combating loneliness. Facilitating these
social contacts increases social cohesion (Ruijsbroek et al., 2017), which has as previously
mentioned, decreases feelings of loneliness in the elderly. However, the findings of Ruijsbroek et
al. (2017) contradict this. They did find that neighborhood attachment is higher with
neighborhoods that are more attractive and green areas beautify a neighborhood (Di Nardo et al.,
2010; Ruijsbroek et al., 2017). This attachment creates group identity, which increases the sense
of well-being (Brown et al., 2003), effectively decreasing loneliness and improving mental health
(Kemperman et al., 2019; Ruijsbroek et al., 2017; Weijs-Perrée et al., 2015). The lack of social
support and feelings of loneliness were reported to mediate the relationship between green space
and mental health, but not social contacts (Maas et al., 2009). Ruijsbroek et al. (2017) found that
more green areas and those of better quality led to more cohesive neighborhoods. The walkability
of the neighborhood may also decrease feelings of loneliness as it would encourage the elderly to
get outside more, this will lead to more social interactions with others (Leyden, 2003), decreasing
loneliness. The distance to the highway access road was found to have an effect on feelings of
loneliness (Van den Berg et al., 2016).
There are more factors that can be of interest, such as the financial status of the neighborhood.
Scharf & De Jong Gierveld (2008) found that it was significantly associated with loneliness in the
Netherlands, the more well-off they were the less lonely. They also found that the influence of the
neighborhood on loneliness was not that high for the Netherlands and said that this was due to
the social benefits in this country, leading to a relatively small welfare gap between different
neighborhoods (Scharf & De Jong Gierveld, 2008).
The percentage of the elderly in the neighborhood may also have an effect on feelings of
loneliness in the elderly population as they may have more in common and will have more social
connections with each other. This will, in turn, decrease loneliness.
The factors of the living environment are more numerous than those of the residential building.
This is because there is already more information on this, but it is still just as important to include
these in this thesis. Objective quality and satisfaction of the neighborhood; satisfaction with
facilities, rural or urban, percentage elderly in neighborhood, social cohesion in the neighborhood,
length of residence in neighborhood, place attachment, distance and satisfaction with quality of
daily shops, distance and satisfaction with green, distance to and satisfaction with highway
access road, walkability, and the financial status neighborhood are all factors that are deemed
relevant and will be used in the next phases of this research.
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2.5 Conclusion
In this chapter existing literature was reviewed to identify the relevant factors for the loneliness in
elderly. These were then examined more closely to see how they affect loneliness in the elderly.
These were grouped under the different “umbrella” factors: personal characteristics, residential
building, and living environment. All the factors found were then added to the conceptual model
to create a more expanded model. This can be seen in figure 2.5.1.
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Factors personal characteristics:
•
Age
•
Gender
•
Education level
•
Income level
•
Perceived health
•
Activity restriction
•
Level of social integration
•
Partner status
•
Frequency of contact with others
•
Satisfaction with contact with others
•
Personal relationship and contact needs
•
Supportive quality of network
•
Frequency of chatting
•
Satisfaction with size of network
•
Volunteer work
•
Number of very important people in social network
•
Use of different transport modes
•
Hours care received
Factors residential building:
•
Dwelling type
•
Care institution; yes/no
•
Presence of shared facilities
•
Rental or owner-occupied
•
Monthly rent
•
House price
•
Satisfaction with receiving guests in dwelling
•
Satisfaction with receiving guests in residential
building
•
Participation in different activities
•
Presence of different shared spaces
•
Length of stay in dwelling
•
Length of stay in residential building

Feelings of
loneliness

Factors neighborhood:
•
Social cohesion of neighborhood
•
Satisfaction with neighborhood
•
Satisfaction with daily shops
•
Satisfaction with greenery
•
Satisfaction with highway access road
•
Satisfaction with total supply of facilities
•
Objective quality neighborhood
•
Level of urbanization
•
Length of stay in neighborhood
•
Walkability
•
Place attachment
•
Percentage elderly in neighborhood
•
Distance to daily shops
•
Distance to green
•
Distance to highway access road
•
Average income of neighborhood
Figure 2.5.1: Extended conceptual model
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3 Methodology
In this chapter the ways in which this research will be conducted will be discussed. Section 3.1
will look into the operationalization of the factors in the conceptual model. The questions that will
be included in the questionnaire will also be revealed here. The ways in which data that was not
found using the questionnaire will also be explained. Then, section 3.2 will talk about the data
collection; how, when, and where the data was collected. After this, section 3.3 will handle how
the data was prepared and transformed to make it suitable for analysis. In section 3.4, the
bivariate tests that will be used will be determined. Finally, the conclusion will follow.
Before anything can be done the type of research much be determined. It was decided that this
will be a quantitative research since the relationship between loneliness and personal
characteristics, residential building, and neighborhood will be examined. It will also be explorative
since the aim is to explore and explain factors that affect loneliness in the elderly. Keeping this in
mind, the operationalization can start.

3.1 Operationalization
In this section the different ways in which the variables were made measurable are discussed and
how they will be displayed in the questionnaire, if they are to be in it. The order in which this will
be handled is in the same order as in the previous chapter: Section 3.1.1 will be on loneliness in
the elderly, section 3.1.2 will be on the personal characteristics, section 3.1.3 will be on the
residential building, and finally 3.1.4 on the living environment, followed by the conclusion.

3.1.1 Loneliness in the elderly
Loneliness is one of the sensitive topics, someone cannot just be plainly asked “are you lonely?”
because this would lead to either two responses: emotional or defensive (where they might lie). To
solve this, a way must be found by asking questions related to it and then analyzing those
answers and scoring them to find out if they are lonely or not. Luckily, such a scale already exists
and was mentioned in section 2.2, the De Jong Gierveld Scale, there was also another scale
known as that UCLA scale (Russell et al., 1978) but that one was not chosen. The reason for this
being, that the latter is deemed to be much more complex, consisting of 20 statements. Since
already so many factors involved in this research a shorter, but also accurate, scale would be
more suitable. Consisting of 11 statements the De Jong Gierveld Scale has been chosen (De Jong
Gierveld & Van Tilburg, 1999). There is also a newer, shorter six-item scale, but looking at the
items it is missing (De Jong Gierveld & Van Tilburg, 2006), it would be better to use the 11-item
scale. This is because this research is about the loneliness in elderly, and, according to De Jong
Gierveld and Van Tilburg (2006) “studies detailing the prevalence of loneliness” (p. 594) should
use the 11-item scale. Figure 3.1.1 shows how the loneliness data will be collected in the
questionnaire. These answers will be added together using the five-point scale, the lowest score
therefore being 11 and the highest 55. The total score will indicate the degree of loneliness (see
section 3.3) this will then be used for the analyses that follow.
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Figure 3.1.1: Statements to find loneliness (De Jong Gierveld & Van Tilburg, 1999)

3.1.2 Personal characteristics
With personal characteristics there are a lot of factors that are involved (see the conceptual
model). Some of these are pretty straightforward, while others are a little more complicated. They
can be complicated by a number of reasons, one of them being, like loneliness, multiple
questions need to be asked to get the answer, others are difficult because they are hard to
answer.
There are many factors under personal characteristics that are pretty straightforward. Age is one
of them, and is usually an easy one to collect. It is wiser to not ask the respondents their age, but
rather their year of birth because it is easier for them to recall that. This question will be a fill-in
box as seen in figure 3.2.1.

Figure 3.1.2: Questions on birthyear, gender, partner status, and pet ownership

The answer to this question can also be used as a check to see if the respondent falls under the
correct age category and not as a factor for loneliness since there is no relationship between the
two as seen in section 2.2. Other simple questions are gender, partner status, and pet ownership.
These are collected as dichotomous data. Gender has become a much-discussed topic in recent
years, and in most cases, it would be better to have options other than the standard male or
female. The older population tend to stick to the standard, therefore only male and female will be
given as answer options, as can be seen in the same figure as birthyear, figure 3.2.1. Another
question that is dichotomous is if they have a partner and pet ownership, answer options being
yes or no, also in the same figure.
In order to find out how many adults live in the household; a fill-in box was added next to the
question. This can be seen in figure 3.1.3.
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Figure 3.1.3 Question on household composition

Education level will have multiple answer options, the main levels that existed when the
respondents were most likely pursuing education, and options such as other with a text box that
they can fill and options such as do not know or no answer. Figure 3.1.4 shows the question as
how it would be in the questionnaire. It has got the none, lower, middle, higher, and other
education options. Next to the options there are examples to help them figure out which ones
they have completed.

Figure 3.1.4: Question on highest completed education

Income level will be asked as household income per month (after taxes) including salary, benefits,
and pension. It will be broken up into different ranges as answer options as can be seen in figure
3.1.5. There is also an answer option “do not know / do not want to say” this is to reduce stress in
the respondent as it can be seen as deeply personal. Also, some respondents have no idea what
they earn as their children or others might handle the finances. This question has been moved
towards the end of the questionnaire because putting it too early might scare off some
respondents.

Figure 3.1.5: Question for household income level

Perceived health will be found out by asking the respondent how they rate their overall health in
the past year, as seen in figure 3.1.6. The possible answers are a range of five options; from very
good to very bad.

Figure 3.1.6: Question for perceived health

There is also a matrix for disability or restrictions in activity, figure 3.1.7. The figure shows the
Groningen Activity Restriction Scale that has been used (Suurmeijer et al., 1994). Here, different
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daily activities are listed and the respondent has to indicate for each if they can do it
independently and, if they can, with how much effort. The check boxes that they can fill have
different numerical values and filling them in will give a resulting score on how restricted their
activity is, see section 3.3.

Figure 3.1.7: Question for activity restrictions (Suurmeijer et al., 1994)

There are also a number of questions that are grouped under “to what extent do you agree
with…”. These are to find out the personal contact needs and if they want to have more contact
with others. Under this umbrella there is also the question if the people they have contact with will
help them out with social support and daily activities. These questions are seen in figure 3.1.8.
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Figure 3.1.8: Statements to find social integration with Likert scale

There are also more social integration questions which ask how often they converse with others in
a week, the satisfaction with size of the social network and satisfaction with the social network in
general. The question to find out conversing frequency has different answer options that have
ranges of frequency, ranging from less than once per week to more than ten times per week, see
figure 3.1.9. The satisfaction with the size of the social network and the social network in general
is found with the range of the answer options, very satisfied to very dissatisfied, figure 3.1.9, like
elsewhere in this research.
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Figure 3.1.9: Questions for social integration

There are also two other questions relating to the supportive quality of their network, these give
the number of members of each category are either “very” important or “fairly” important to them,
see figures 3.1.10 and 3.1.11. The more important someone is to another, the more supportive
they tend to be. The words “that are not part of your household” are underlined so that that is
very clear for them and they do not skip over this part while reading the question. Additionally, the
words “very important” and “fairly important” are printed in bold so that it stands out more, like
this they know what is important in the question and they will see that the two tables are not
asking the same thing, which would otherwise be easily overlooked as the rest of the two tables
are the exact same. In the answer options, descriptions of the different categories are given as to
avoid confusion.
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Figure 3.1.10: Question for network size of connections that are very important

Figure 3.1.11: Question for network size of connections that are fairly important

Questions regarding relationships with others are often questions with ranges. The perceived
quality of the relationship with the partner and other contacts is measured by their satisfaction
with the contact that they have and how often they have contact. The satisfaction is measured by
using a matrix where the rows have the different contacts and the columns the satisfaction,
ranging from very satisfied to very dissatisfied, see figure 3.1.12. There is also a check box for not
applicable for when they do not have anyone in that category in their lives.
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Figure 3.1.12: Question for satisfaction with contact

The frequency of the contacts is also measured with a matrix, figure 3.1.13. This matrix has the
same rows, but the columns, of course, differ. These range from (almost) daily to (almost) never,
and also has a not applicable option.

Figure 3.1.13: Question for frequency of contact

Another important factor is if the respondent partakes in volunteer work and how often. This
information can be easily collected by asking if they partake and, if they do, how often, with an
included range of answer options as can be seen in figure 3.1.14.

Figure 3.1.14: Question on volunteer work

The use of different transport modes is answered in a similar way as volunteer work, but because
there are different transport modes, it has been made into a matrix. Otherwise too many
questions will have to be added, see figure 3.1.15.
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Figure 3.1.15: Question on use of different transport modes

Ranging from a single fill-in box to large matrices, collecting the data for the personal
characteristics differ the most and are the most numerous. The personal nature of the data means
that it will be collected from each respondent separately, which is not the case for residential
building and living environment. This will be explored in the next sections.

3.1.3 Residential building
There are also factors pertaining to the residential building. In number, these are less than the
ones for the personal characteristics, but structurally this will be more complicated. This is
because some questions are only applicable to residences with the presence of shared facilities.
This means that some questions are grouped together and only have to be filled in by
respondents that live in such dwellings. For the online version of the questionnaire, conditions
have been used; if the respondent does not have shared facilities, they will not see those
particular questions.
The first question that is on the residential building asks from what year the respondent is residing
in the dwelling, figure 3.1.16. This is asked instead of, length of stay because respondents will
have an easier time remembering which year they moved in, instead of having to calculate it in
their head.

Figure 3.1.16: Question for length of stay in dwelling

If the respondent does reside in a building where they have shared facilities, they should also
indicate how long they have been living in that building. This is different than the question that
asks how long they have been living in that dwelling because if they live in an apartment or other
living concept with shared facilities they can move to another dwelling but still live in that same
building. The way to answer this question is with a text box, figure 3.1.17, here they will fill in from
what year they have been living in that dwelling. Like the question on year from which they moved
in the dwelling, this would be used to calculate the length of stay in the building.

Figure 3.1.17: Question for length of stay in building
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The next question finds out which activities the respondent partakes in in that building. The types
of activities are grouped into three groups: game afternoon, arts and crafts, choir, drama and
gymnastics; culinary activities; and computer lessons. These are grouped in this way because
each group needs a different kind of room. To clarify, game afternoon and arts and crafts can be
done in the same room, but culinary activities and computer class cannot. These rooms will need
special facilities to exercise these activities. There is also another option, which is “other:” where
they can fill in activities that are not listed. The rows in the matrix will be the different activities, or
rooms it can be partaken in and the columns will be how often, see figure 3.1.18. If they do not
have these activities they can select the “not applicable” answer option.

Figure 3.1.18: Question on participation in activities in residential building with social interactions

The next question that is for the respondents that live in a building with shared facilities is, “do
you make use of the different shared facilities in this”. So, this question has a similar structure as
the previous. Except these are strictly about shared spaces instead of activities. This matrix also
has a final row with the “other” option where they can add a room if they want or need to, see
figure 3.1.19.

Figure 3.1.19: Question on the use of shared facilities

The final question that is only relevant to the people who live in an apartment building or a
building with shared facilities is: “how satisfied are you with the possibility to have guests over in
your residential building”. This is answered with the same satisfaction scale that is used
elsewhere in the questionnaire, from very satisfied to very dissatisfied, figure 3.1.20. Living
concepts with shared facilities and, sometimes, apartment buildings may have facilities that
residents can use to receive guests that is separate from the dwelling.

22

Figure 3.1.20: Question on satisfaction with receiving guests not in dwelling, but elsewhere in the building

The factors presence of staff, kind of staff, and how much care they receive have been combined.
The two kinds of staff, professional and volunteer, have boxes next to them where the respondent
fills in the number of hours that they receive care from them, see figure 3.1.21.

Figure 3.1.21: Question on hours of care received from volunteers or professional caregivers

Finding out if the respondent is living in a rental or owner-occupied dwelling is also important.
This is found out on the question “do you live in a rental or owner-occupied dwelling?”. Here the
answer options are social rental property, commercial rental property, owner-occupied, or I do
not know, see figure 3.1.22. Since some people may not know what a social or commercial rental
property is, there is also a small explanation given in parentheses.

Figure 3.1.22: Question on type of dwelling

The cost of stay is found out by asking the rent per month that they pay, without the other
amenities. Here different range options are given and options for I do not know or want to say,
see figure 3.1.23. As mentioned previously in section 3.1, some elderly do not handle their own
finances so they might not know how much their rent is.

Figure 3.1.23: Question on amount of monthly rent
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For the owner-occupied dwellings, the valuation of property value (WOZ value) is asked, also with
ranges of prices from less than 100,000 to more than 400,000 euro’s, figure 3.1.24. There are also
options for do not know or do not want to say, just like for the question on monthly rent.

Figure 3.1.24: Question on valuation of the property

Some respondents will also want to invite guests over to their dwelling, this is similar to the
question for the residential building. The length of residence in their dwelling (figure 3.1.25) may
be different because people can move dwelling in the same residential building. Where they have
a scale between very satisfied to very dissatisfied.

Figure 3.1.25: Question on satisfaction of possibility for receiving guests in dwelling

There are also some factors that can be found out without asking all the respondents of a
particular building: the number of residents, number of elderly residents, and percentage of
elderly residents in the building. The former two can be used to calculate the latter. This can be
asked to one respondent or even the front desk. This is also the same for the factor if the building
is a care institution.

3.1.4 Living environment
The living environment is the third and final umbrella of factors where data has to be collected.
What is interesting about the variables in this section is that some of them will be collected
through other means than the questionnaire. First, the variables collected through the
questionnaire will be discussed. Then, the variables which are collected externally will follow.
Just like for residential building and dwelling in the previous section, there is also a question for
how long the respondent has lived in the neighborhood. This is also answered with a text box
where they can fill from what year they have lived there, see figure 3.1.26.

Figure 3.1.26: Question for length of stay in neighborhood

There are also some factors pertaining to satisfaction with different aspects in the neighborhood.
These are grouped together like some other questions in the previous two sections, in a matrix,
figure 3.1.27. The left side has the options the neighborhood, the daily shops, the greenery, the
highway connection, and the total selection of amenities in the area. On the right side there are
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tick-boxes where they can indicate if they are very satisfied, satisfied, neutral, dissatisfied, very
dissatisfied. The overall satisfaction with the neighborhood is also part of this matrix.

Figure 3.1.27: Question on satisfaction with the neighborhood and its facilities

The data for place attachment is acquired through a set of statements made by (Williams &
Roggenbuck, 1989) where the respondents indicate to what extent they agree with them. The
answers would then be summed and the total score determines how attached they are to the
area. This pre-made matrix is seen in figure 3.1.28. Care must be taken that the options for the
final statement are scored differently, since it is a negative statement.

Figure 3.1.28: Question on place attachment (Williams & Roggenbuck, 1989)

The data for the variable walkability of the neighborhood are also collected through a pre-made
set of statements with a similar scale used for how much the respondent agrees, but with no
neutral option, see figure 3.1.29, (Cerin et al., 2006). The exact reason is not known, but it can be
speculated that this is to force the respondent to have either a positive or negative answer, even if
it is slight.
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Figure 3.1.29: Question on walkability of the neighborhood (Cerin et al., 2006)

There are numerous factors pertaining to the living environment that have data that have been
collected through other means than the questionnaire. One of them being the degree of
urbanization of the neighborhood. This is found using the first four numbers of the postal code.
This postal code was written down when collecting the questionnaires at the respondents’
dwellings, and in the cases where it was collected digitally, as an extra question in the
questionnaire. Then, CBS would be used to find the degree of urbanization in the area. The
categories CBS (2019) has will be used, extremely urban, very urban, moderately urban, not really
urban, and not urban. The respective address densities are 2500 or more, 1500 to 2500, 1000 to
1500, 500 to 1000, and less than 500 addresses per square kilometer (Centraal Bureau voor de
Statistiek, 2019b).
The percentage of elderly in the neighborhood is also a factor that found using the four numbers
in the postal code. The Central Bureau of Statistics has a useful interactive map that has been
used for this (Centraal Bureau voor de Statistiek, 2017b).
Distance to daily shops, green, and highway access road are also found through external means.
In some cases, a mapping program such as Google Maps or Apple Maps is used. In the case for
distance to daily shops and green, the distance to walk to the facilities was used and for the
highway access road, the distance to drive, since these would most likely be used as transport
modes to those destinations. The exact address would be used as the starting point, if known,
otherwise the center of the postal code, and the relevant other location would be the end point.
This data would later be grouped into different ranges. Since “green” can be a broad term, the
nearest location that can be seen as a place where people would go for a walk or relax in was
taken. So not necessarily the nearest small field or group of trees because that might be very thin
and right next to a busy road. For the respondents who filled in the questionnaire digitally, the
exact location is unknown, so the four numbers of the postal code were used to find the
neighborhoods in which the respondents lived. Sometimes the postal area would have multiple
neighborhoods so the average distance to the facilities was taken of these neighborhoods to get
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a value. The values are taken from The Central Bureau of Statistics Statline (Centraal Bureau voor
de Statistiek, 2019c). There was no data readily available for the distance to green for different
neighborhoods so for this factor the average distances in the respective municipality was used,
not as accurate, but no better solution was found (Centraal Bureau voor de Statistiek, 2015b).
The financial status of the neighborhood is also a factor where the internet would be used. The
data used is average income per capita, taken from Central Bureau of Statistics’ (2015a)
interactive map. Just like with the average distances to the facilities mentioned in the previous
paragraph, when the exact location was known, the neighborhood was used, otherwise an
estimation was derived using the four numbers in the postal code (Centraal Bureau voor de
Statistiek, 2015a).
The objective quality of the neighborhood is found using The Ministry of the Interior and Kingdom
Relations’ (2018) map of the livability barometer. This looks at the quality of the dwellings,
facilities, and physical environment, the safety of the area and the residents. Nine different scores
can be given, excellent, very good, good, very sufficient, sufficient, poor, insufficient, very
insufficient, and extremely insufficient. The scale used here is the four numbers of the postal code
(Ministerie van Binnenlandse Zaken en Koninkrijksrelaties, 2018).
For the social cohesion of the neighborhood, it was initially planned to use the values for the
neighborhoods in which the respondents lived. Since for some of the respondents the most exact
location is the four numbers of the postal code and the fact that finding the value took a bit more
effort per neighborhood, coupled with little variance, the values for the municipalities were used
instead (Planbureau voor de Leefomgeving, 2017).
It was seen that the living environment had a lot of factors that had to be found outside of the
questionnaire. Since a large portion of the questionnaires were collected digitally, and the exact
locations are not known. A lot of estimation had to be done, such as for the distance to green and
financial status of the neighborhood, which makes the data less accurate, but that is the best that
can be done in this situation.
In this section the ways in which the data for the different factors related to personal
characteristics, residential building, and living environment would be collected were described.
The types of questions that were used were discussed and, if the data was collected externally,
the means in which it was collected also described. The structure and ordering of the
questionnaire were brought into light. With the completed questionnaire (appendix II) and other
collection methods discussed, the data collection was done.

3.2 Data collection
After making the data measurable and creating a questionnaire, the data can start to be collected.
Data was collected at different times of the year, counteracting effects of changing seasons and
minimizing the chance of possible events happening that affect the outcomes. The living concepts
that had data collected from them are the care institution, regular dwelling, Thuishuis,
KilimanjaroWonen, life-course-proof dwelling, and close care housing.
Initially it was decided to only provide hard copies of the questionnaire as not all elderly,
particularly the older segment, can use a suitable electronic device effectively. Providing hard
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copies would negate this factor. However, as time went on it was chosen to digitize it as well, so
that more filled out questionnaires can be collected. This would be useful for the respondents that
live in concepts in other parts of the country. More people filled in the digital questionnaire than
expected, 46 out of the total of 83 questionnaires, which is good but the exact locations of these
respondents are not known, only the numbers of the postal code. Due to this the exact
neighborhoods are not known. To get the data of some variables that are related to the
neighborhood, the values of the different neighborhoods of the postal code were taken and the
averages were calculated.
Figure 3.2.1 shows the location of all
the respondents. It can be seen that
very few come from the same postal
codes and most are in the South and
East. The vast majority of the postal
codes have just one to five
respondents. The ones with the most
respondents are all ones where the
data was collected manually, which
makes sense because personal visits
incite an increased percentage of
people who fill it in. The highest, found
in the province of Gelderland, near the
German border (postal code 7064)
with 15 respondents is one of the
locations where the elderly got
assistance with filling in the
questionnaires. When looking at the
cities in which these postal codes lie,
a majority of them are found in
Eindhoven and Tilburg.

1 respondent
2-5 respondents
5-10 respondents
10-15 respondents
15+ respondents

Figure 3.2.1 Map of the locations of the respondents

3.3 Data preparation and transformation
Just collecting the data is not enough for some of the factors, some of the data had to be
prepared and/or transformed. This was done in two ways, either becoming a variable in an
equation or adding up data into a score, which would then become the factor that was needed.
Certain scales also needed to be tested to see if they are reliable.
Birthyear was the variable that had the simplest transformation. It was subtracted from 2020 to
get the age of the respondent. The year 2020 was chosen since that was the year in which the
last respondents had filled in the questionnaire. Some respondents were younger than 65 and
therefore were not relevant for this research and were consequentially removed from the dataset.
The lengths of stay in dwelling, residential building, and neighborhood were also calculated by
subtracted the collected data (year in which they moved there) from 2020.
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Next there is walkability. As mentioned in the previous section, this data was collected with 11
questions, but walkability only needs to be one factor. To do this, the different answer options,
which already had a numeric value when entered into SPSS, were summed together. Due to the
fact that the higher the number, the less walkable it is, a high total sum score would indicate poor
walkability. This would have to be kept in mind when looking at the future analyses.
Walkability needs a reliability test to see if there is internal consistency within the scale. Table 1 in
appendix III shows that the Cronbach’s alpha is 0.804, a high number, meaning that the scale is
reliable as it has a high internal consistency. The next table, table 2, shows that removing item
“the speed of traffic in my street is low”, would increase the Cronbach’s alpha to .808, a very
minor improvement. The Correlated Item-Total Correlation is lower than the values of the other
items, but not weak .316. Therefore, the item will not be removed. According to the Cronbach’s
alpha test, the scale chosen for walkability is reliable for this research.
Place attachment is another factor that had multiple items. Here there was also a sum taken of
the values of the given answers. The values range from one, strongly disagree, to five, strongly
agree. A higher score would indicate a negative place attachment. Therefore, above half of the
total max score, 30, would be considered having a negative place attachment. This will not be
recoded, since this would lead to a loss of information.
Place Attachment is another variable that needs a reliability test. Table 3 in appendix III shows
that the Cronbach’s alpha is .722, quite a high number. Looking at table 4 shows that removing
the last item would increase the Cronbach’s alpha to .756, which is a minor improvement. But not
as drastic as removing “Doing what I do in this neighborhood is more important to me than doing
it in any other place” this would increase it to .896. The Correlated Item-Total Correlation is low,
.106 and for the former it is even negative -.250. These could be removed, but since the
relationship was found to be significant in the bivariate analysis without removing them (section
5.3), they were kept. Due to the high Cronbach’s alpha, it can be concluded that the scale for
place attachment is reliable for this research.
The activity restriction is another factor that has data that need to be transformed in SPSS. It has
18 different items, making the lowest possible score 18. The highest possible score is 72, which
indicates that the respondent is completely dependent on others for activities in the home and,
most likely, out of the home too (Kempen et al., 2012).
The Groningen Activity Restriction Scale also needs a reliability test. Looking at the Cronbach’s
alpha in table 5 in appendix III it can be seen that the reliability of this scale is very high at .948.
For this scale there are two items that can be deleted to increase the Cronbach’s alpha, table 6,
these are “Wash face and hands” and “Eat and drink”, which would increase it to 0.951 and
0.950, both very minor improvements. These also have the lowest Correlated Item-Total
Correlation, one being zero. Since this is the most suitable pre-made scale and with an already
very high internal consistency, it will not be removed.
Last, but not least, there is loneliness. Sums would also need to be calculated here, but first some
data needs to be recoded since for some items a higher score means less loneliness while for
others it was the opposite. It was decided that a higher score should indicate higher loneliness, so
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the values for items 2, 3, 5, 6, 9, and 10 had to be flipped. Once this was done, the values for the
items were added together for each respondent to get a total score.
Looking at the Cronbach’s alpha, table 7 in appendix III, it can be seen that there is a high level of
internal consistency, .793, for the scale used to measure loneliness. Looking at the column
“Cronbach’s Alpha if Item Deleted” in the item-total statistics, table 8, it can be seen that
removing the third statement, “I experience a general sense of emptiness”, would increase the
Cronbach’s alpha to .796. The Corrected Item-Total Correlation is also pretty low for this
question. Removing item 10, “I often feel rejected”, would also increase the internal consistency,
it would increase it to .804. This has an even lower corrected item-total correlation. Although
removing items 3 and 10 question would increase the reliability of the loneliness scale, it would
only do so marginally and it is still part of the existing De Jong Gierveld Scale, for those reasons it
will not be removed.
Some categorical variables were found to not have enough respondents for certain categories.
This led to the merging of certain categories. This was the case for monthly rent, where all rent
levels under 650 euros per month were merged. It was also decided that for the variables relating
to shared spaces and participation in activities, that the information would become dichotomous,
reflecting more on if the respondents used the spaces or participated in the activities or not. This
was done to limit problems relating to small sample numbers.
Since there was quite a number of respondents that did not live in a living concept with shared
facilities, a new variable was decided to be made. This would be if shared facilities were present
or not. The data was derived from which living concepts they lived in. Having this extra variable
would make it easier to see the effects of having shared facilities as whole on loneliness.

3.4 Determination of bivariate tests
Before the kinds of bivariate tests can be determines, loneliness will need to be tested for
normality, as this decides if parametric tests can be used or not. This can be done in various
ways. The simple way is by looking at the graphed distribution, figure 3.4.1. The distribution
appears to be mostly normal with a small canyon to the left.
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Figure 3.4.1: Distribution of loneliness score in the sample

Another, more accurate way of checking for normality is the Shapiro-Wilk Test of Normality. This
test can be used for small sample sizes, so it would be appropriate here. Using SPSS the value
was calculated. Table 3.4.1 shows the output of this test. Since the significance value is greater
than 0.05, the loneliness score is normally distributed.
Table 3.4.1: Results Shapiro-Wilk Test of Normality

Since loneliness is normally distributed, parametric tests may be used. This leads to the choice of
the independent t-test, one-way ANOVA test, and Pearson’s correlation. These tests will be
performed using SPSS as this program can do all the necessary tests. The independent t-test will
be used to compare means between dichotomous groups on a continuous, dependent variable.
For this test, the dependent variable needs to be approximately normally distributed for each
group of the independent variable.
The one-way ANOVA, like the independent t-test, determines whether there are significant
differences between means, but unlike the t-test it can be used for more than two groups. Here
the dependent variable needs to be interval or ratio and the independent group needs to be two
or more categorical, independent groups. There can also be no significant outliers, the dependent
variable needs to be (almost) normally distributed for each category.
The third test that will be performed when the data will be analyzed is the Pearson productmoment correlation. This is a parametric test that measures strength and direction of association
between two variables on at least an interval scale. The variables that still need to be tested for
personal characteristics are all continuous, so this will be suitable. The variables should also form

31

a linear relationship with each other and have no significant outliers. Furthermore, they should be
normally distributed.

3.5 Conclusion
This chapter describes the collection and the preparation of the data was handled to make it
ready for the descriptive analyses. Section 3.1 discusses how the factors where made
measurable. Then section 3.2 explained how, when, and where the data was collected. Section
3.3 talked about data preparation and transformation and some reliability tests were performed to
see if the scales were reliable or not. Section 3.4 determined if parametric tests may be used and
which tests will be performed for the bivariate tests. Now that the data is ready for the next step,
descriptive statistics can be performed.
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4 Descriptive statistics
Now that the data is prepared, descriptive statistics can be done. This has multiple goals. One of
them is to show if and to what extent the data is representative of the population. Another goal
would be to get some information on the different factors before the underlying relationships
between them can be found. The chapter will start off with section 4.1 which will handle
loneliness, section 4.2 will cover the personal characteristics, section 4.3 the residential building,
section 4.4 the neighborhood, and finally we will conclude this chapter in section 4.5.

4.1 Loneliness
The first variable that will be examined is loneliness. In the previous chapter, there was a
frequency distribution diagram of the loneliness score, figure 3.4.1, it is nice to see that there are
many respondents that have a low loneliness score (11 being the lowest possible score and 55
the highest), but there are still quite a few who do feel somewhat lonely. There are no respondents
with a very high loneliness score, since the highest found is 33. The mean loneliness score is
22.22.

4.2 Personal characteristics
The first personal characteristic that will be examined is age. Figure 4.2.1 shows the distribution
of the ages of the respondents, it is clearly not a normal distribution, but this is expected because
the populations ages are not normally distributed either. The mean age was found to be 72.86
years.

Age Distribution
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Figure 4.2.1: Distribution of age in the sample

For comparative purposes the ages have been categorized; further analyses will use the interval
scale. The categorized frequencies were graphed alongside the percentages of the distribution of
the ages 65 and older for The Netherlands, see figure 4.2.2, (Centraal Bureau voor de Statistiek,
2019a). Here it can be seen that it is not a perfect fit but the general trend is correct. This may be
due to the fact that the sample size is not that large and there were more respondents from
housing concepts with younger and older people.
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Age Distribution Compared with Population
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Figure 4.2.2: Distribution of age compared with the population (CBS, 2019)

Next up is gender. Figure 4.2.3 shows a comparison between the gender distribution of the
population of The Netherlands (CBS, 2019) and the sample. Here it can be seen that the sample is
representative for the population aged 65 and older.

The Netherlands

46%
54%

The Sample

47%

Men
Women

53%

Men
Women

Figure 4.2.3: Comparison gender distribution between the population (CBS, 2019) and the sample

It was found that the respondents either lived alone or with someone in the same age category as
them, none of them lived with their children or grandchildren. However, that does not mean that it
is not relevant, since some lived alone and others did not. Looking at figure 4.2.4 it can be seen
that the majority do not live alone. Living alone or not might also have an effect on loneliness, this
will be found in the next chapter.
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Distribution of Number of Adults in Household

41%

1
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59%

Figure 4.2.4: Frequency of number of adults in household

Perceived health is mentioned here because it gives a good overall picture of the respondents’
health. Figure 4.2.5 shows that the vast majority of respondents are in good or very good health.

Distribution Levels of Perceived Health
1%
11%

21%
Very good

16%

Good
Neutral
Poor
Very poor

52%

Figure 4.2.5: Distribution levels of perceived health

The activity restriction is another factor that is predicted to be a large determinant of loneliness. In
figure 4.2.6 it can be seen that most of the respondents are completely unrestricted. The other
large portion are people with very little restriction. These would not likely be hindered in moving
about and will not be isolated due to that. There are a number of respondents who are restricted,
however, and will likely also be lonelier. This will be seen in the next chapter.
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Figure 4.2.6: Distribution of activity restriction in sample

4.3 Residential building
The frequency of use and participation in different activities that involve social interactions are
also important factors related to loneliness. These are linked to the building and different activities
that it supports, see appendix I for the different characteristics of the living concepts that are part
of this research.
Since the different living concepts all differ in the presence of shared facilities, it was important to
look into this. First the variable that indicates if any shared facilities are present was examined. A
pie chart has been made to show the results more visually, see figure 4.3.1. Here it can be seen
that more than half of the respondents do not live in a living concept with shared facilities, this
unfortunately means that not much data will be present for shared facilities.

Presence of Shared Facilities Distribution

44%

Yes
No

56%

Figure 4.3.1 Distribution of presence of shared facilities

Next the different shared spaces will be examined in more detail. Figure 4.3.2 shows the
distribution of the presence of different shared spaces. Here it can be seen that most do not have
the individual shared spaces, which makes sense since this includes the respondents who do not
have any shared spaces present. The most common shared space is the living room, where 25.9
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percent of the respondents have it. The least present shared space for the respondents is the
gym, only 11.1 percent of the respondents have one.

Presence of Different Shared Spaces Distribution
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Figure 4.3.2 Distribution of presence of different shared spaces

Figure 4.3.3 shows the distribution of the respondents that participate in different group activities
in their residential building categorized into activities that can be done in the same practical
spaces. The first category of activities can be done in a large, open general space. It can be seen
that the most respondents participate in the activities in category games, arts and crafts, choir,
drama, and gymnastics, closely followed by culinary activities. Only 2.5 percent of the
respondents partake in computer classes. Just like with the presence of the different shared
spaces, this also includes the respondents who do not live in a concept with any shared facilities
and therefore cannot partake in activities in shared spaces.

Participation in Activities Distribution
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Culinary activities

Computer class

Yes
Figure 4.3.3 Distribution of participation in activities
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No

4.4 Living environment
Another factor that may have a large effect on loneliness is place attachment. In section 2.4 it was
said that if a person does not feel very attached to the place, that they tend to feel lonelier. In
figure 4.4.1 it is seen that most respondents are quite neutral when it comes to place attachment,
with a bit of a skew towards not attached (to the left).

Place Attachment Distribution
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Figure 4.4.1: Distribution of place attachment in the sample

4.5 Conclusion
In this chapter, the descriptive statistics was performed. The important factors were looked at to
get a better picture of the respondents and to test if the sample was representative of the
population. For the variables that could be tested, age and gender, the sample was found to be
representative for the population. Some factors had some interesting results, such as most
respondents having neutral feelings towards place attachment, while most are not feeling lonely.
Interesting relations such as these will be looked into in the next chapter.
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5 Data-Analyses
Now that the variables have been described individually, the relationships between them can be
examined. This will give insight if and to what extent different variables affect one another
ultimately leading to the answer of the research question: “Which factors of the individual,
residential building and living environment influence the feelings of loneliness of elderly?”. Figure
5.1 shows the basic conceptual model, in the coming sections the different parts of it will be
“zoomed-in” to get a complete picture. In section 5.1 the different variables that fall under
personal characteristics will be tested. This will be followed by the variables of the residential
building in section 5.2. Next, the neighborhood characteristics will be tested. This chapter will end
with the conclusion in section 5.4.

Personal characteristics
Feelings of
loneliness

Residential building
Neighborhood
Figure 5.1: Mini conceptual model

5.1 Personal characteristics
In this section the relationship between personal relationships and loneliness will be presented.
The model that shows the relationships is shown in figure 5.1.1. Only the statistically significant
results will be discussed, for the other results the tables can be referred to.
Variables personal characteristics:
• Age
• Gender
• Education level
• Income level
• Perceived health
• Activity restriction
• Level of social integration
• Partner status
• Frequency of contact with others
• Satisfaction with contact with others
• Personal relationship and contact needs
• Supportive quality of network
• Frequency of chatting
• Satisfaction with size of network
• Volunteer work
• Number of very important people in social network
• Use of different transport modes
• Hours care received

Feelings of
loneliness

Figure 5.1.1: Model showing personal characteristics
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The first test that will be performed is the independent t-test. The suitable variables for this test
are gender, partner status, pet ownership, and number of adults in the household. Out of those
four, none of them were significantly related to feelings of loneliness, see table 5.1.1. There is,
however, an almost significant difference in having a pet or not and loneliness (t = 1.930, p =
0.057), table 5.1.1, suggesting that elderly with pets may have more feelings of loneliness than
those who do not.
Table 5.1.1: Independent t-test results for relationship between personal characteristics and loneliness

Independent T-Test
Mean
Loneliness
Score

Std. Dev.
Loneliness
Score

Gender

Male
Female

22.806
21.561
22.151
22.346
24.235
21.661

0.262

-0.163

0.871

1.930

0.057

-0.409

0.684

4.80273
4.88874

Number of adults in household

One
Two

1.131

4.60934
5.69169

Pet ownership

Yes
No

Sig. (2-tailed)

4.60300
5.00024

Partner

Yes
No

t

21.938
22.404

5.78060
4.36219

The next test is the one-way ANOVA, table 5.1.2 and 5.1.3. The first variable with significant
differences in mean loneliness score falls under the set of variables, frequency of contact. This
variable is frequency of contact with the care providers, see table 5.1.3. A Tukey post hoc
revealed that prevalence of loneliness was significantly lower for people who have no or little
contact with the care providers (18.14 ± 3.08, p = 0.042) compared to the respondents with daily
contact (23.00 ± 3.94). Frequency of contact with neighbors almost has a significant difference (F
= 2.136, p = 0.072).
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Table 5.1.2: One-way ANOVA results for personal characteristics and loneliness

One-way ANOVA
Mean
Loneliness
Score

Std. Dev.
Loneliness
Score

Education level

No education
Low
Middle
High

22.000
24.000
23.188
21.319

F

Sig.
1.387

0.253

0.355

0.703

1.836

0.133

0.552

0.737

0.872

0.507

.
4.00000
4.76401
5.21330

Frequency of contact
Partner

(Almost) daily
Weekly
Monthly

22.080
26.000
23.000

4.71143
.
.

Children

(Almost) daily
Weekly
Monthly
Multiple times per year
Once per year

20.857
21.250
24.250
27.500
27.000

5.08031
5.02147
4.82654
0.70711
.

Direct family

(Almost) daily
Weekly
Monthly
Multiple times per year
Once per year
(Almost) never

19.500
20.214
21.955
22.731
23.333
21.500

6.36396
4.33552
5.66928
5.15797
7.23418
0.70711

Grandchildren

(Almost) daily
Weekly
Monthly
Multiple times per year
Once per year
(Almost) never

20.500
21.360
22.000
23.833
15.000
27.000

4.59347
6.05447
3.91578
2.13698
.
.
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Table 5.1.3: One-way ANOVA results for personal characteristics and loneliness part 2

One-way ANOVA
Mean Loneliness
Score

Std. Dev.
Loneliness Score

F

Sig.

Frequency of contact
Extended family

Weekly
Monthly
Multiple times per year
Once per year
(Almost) never

23.000
21.556
21.087
23.304
22.077
20.250
21.207
23.138
22.308
23.000
24.500
18.143
21.316
23.571
21.333
27.750
22.333

4.85401
2.82000
4.04145
3.77492
0.57735

20.300
20.458
24.154
22.750
21.667
25.429

5.47824
4.69948
5.27330
3.80351
6.02771
3.73529

Neighbors

(Almost) daily
Weekly
Monthly
Multiple times per year
Once per year
(Almost) never

0.448

4.509

0.029

2.107

0.104

2.136

0.072

3.93700
3.53553
3.07834

Building residents

(Almost) daily
Weekly
Monthly
Multiple times per year
(Almost) never

0.894

3.77492
5.10867
5.04780
5.23426

Care providers

(Almost) daily
Weekly
(Almost) never

0.700

.
5.50252
4.85155
5.79525
4.64510

Friends

(Almost) daily
Weekly
Monthly
Multiple times per year

0.550

There is also satisfaction with contact, which is similar to frequency of contact by having different
groups each respondent may have contact with. Unlike with frequency of contact, almost every
group here has significant differences in the mean loneliness scores. Looking at table 5.1.4, the
first group of people that have differences in the means of loneliness score for different
satisfactions in contact is children. The Tukey post hoc showed that the difference between the
mean loneliness score of the very satisfied (21.06 ± 4.61, p = 0.019) is significantly different than
the score of the respondents who are neutral or dissatisfied (30.50 ± 2.12) with the contact with
their children. Indicating that the more satisfied a respondent is with the contact with their
children, the less lonely they tend to feel. Table 5.1.4 shows another relation that has a statistical
difference in the mean loneliness score, direct family. A Tukey post hoc showed that loneliness is
less prevalent for when the respondents are very satisfied (19.83 ± 4.51, p = 0.001) and satisfied
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(21.89 ± 4.84, p = 0.016) compared to neutral (28.80 ± 4.15). For the significant differences, the
general trend is also that the more satisfied they are with the contact, the less lonely they feel.
Satisfaction with the contact with a respondent’s grandchildren also has a statistical difference,
the Tukey post hoc showed that the respondents that were very satisfied with the contact with
their grandchildren had a lower mean loneliness score (20.11 ± 4.84, p = 0.008) than those who
were satisfied (24.53 ± 3.66). The next variable, satisfaction with the contact with extended
family, also has a statistical difference in loneliness scores, table 5.1.4. According to the Tukey
post hoc, the difference in mean loneliness score is significant between those who were very
satisfied (19.50 ± 5.10, p = 0.008) and neutral or dissatisfied (24.65 ± 4.84). Meaning that
respondents who were very satisfied with their contact with the extended family are less lonely
than those who are neutral or dissatisfied. Satisfaction with the contact with friends, table 5.1.5,
also has a statistical difference in the relation with loneliness. The Tukey post hoc shows that
respondents who are very satisfied with the contact with their friends (20.69 ± 5.05, p = 0.020) are
less lonely compared to the ones who feel neutral (27.00 ± 5.70). Table 5.1.5 also shows that
satisfaction with the contact with care providers, the only variable that needed the independent ttest out of all the satisfactions with contact, has a statistical difference in the mean loneliness
scores with a mean loneliness score of 20.67 ± 2.88 for very satisfied and 25.00 ± 2.37 for
satisfied or neutral. This means that respondents what are more satisfied with the contact with
care providers feel less lonely. The different satisfactions with the contact with building residents
also have a significant difference in mean loneliness score, table 5.1.5. The Tukey post hoc shows
that there is a difference between the mean loneliness scores between the respondents who were
very satisfied with the contact with building residents (19.80 ± 5.31, p = 0.019) and the ones who
are neutral (26.40 ± 3.65). The people who were very satisfied were significantly less lonely.
Looking at table 5.1.5, the final variable that has a statistical difference in the means in loneliness
is satisfaction with the contact with neighbors. Here the Tukey post hoc shows that compared to
the respondents who are very satisfied with their contact with neighbors (19.57 ± 4.00),
respondents who feel neutral (24.10 ± 3.89, p = 0.022) or dissatisfied (27.80 ± 3.57, p = 0.004) feel
significantly lonelier. It has also been found that people who are satisfied with this contact (21.07
± 4.34) are less lonely than those who are dissatisfied (p = 0.014). For the satisfaction with the
contact with different people in the network it can be said that the more satisfied a respondent is
with the contact, the less lonely they feel. Figure 5.1.2 shows this for the variables with the most
significant differences in mean loneliness score. The trend for neighbors shows that a higher
satisfaction is related to less feelings of loneliness, but the trend for direct family is slightly
different as the mean loneliness score is lower for dissatisfied than for neutral. However, the
Tukey post hoc says that the any differences between loneliness scores for dissatisfaction and
the other levels of satisfaction is not significant.
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Mean Loneliness Scores for Satisfaction with Contact with
Direct Family and Neighbors
Mean loneliness score

35
30
25
20
15

Direct family

10

Neighbors

5
0
Very satisfied

Satisfied

Neutral

Dissatisfied

Level of satisfaction
Figure 5.1.2: Mean loneliness scores for satisfaction with contact with direct family and neighbors

Table 5.1.4: Independent t-test and one-way ANOVA results for satisfaction with contact and loneliness (part 1)

Independent
T-Test
Mean
Loneliness
Score

Std. Dev.
Loneliness
Score

t

Sig. (2tailed)

One-way ANOVA
F

Sig.

Satisfaction with contact
Partner

Very satisfied
Satisfied

21.980
24.667
21.063
24.000
30.500
19.826
21.892
28.800
25.667

4.50910
4.84071
4.14729
5.50757

20.114
24.533
28.000

4.84326
3.66190
5.65685

Grandchildren

Very satisfied
Satisfied
Neutral or dissatisfied
Extended family

Very satisfied
Satisfied
Neutral or dissatisfied

19.500
21.679
24.652

5.828

0.005

5.700

0.002

6.931

0.002

5.221

0.008

4.60992
5.05266
2.12132

Direct family

Very satisfied
Satisfied
Neutral
Dissatisfied

0.336

4.71474
2.88675

Children

Very satisfied
Satisfied
Neutral or dissatisfied

0.942

5.09525
4.78465
4.83932
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Table 5.1.5: Independent t-test and one-way ANOVA results for satisfaction with contact and loneliness (part 2)

Independent
T-Test
Mean
Loneliness
Score

Std. Dev.
Loneliness
Score

t

Sig. (2tailed)

One-way ANOVA
F

Sig.

Satisfaction with contact
Friends

Very satisfied
Satisfied
Neutral

20.688
22.947
27.000

-2.850

20.667
25.000
19.800
23.000
26.400
19.571
21.071
24.095
27.800

0.021

6.204

0.001

5.30827
3.62093
3.64692

Neighbors

Very satisfied
Satisfied
Neutral
Dissatisfied

4.386

0.017

2.87518
2.36643

Building residents

Very satisfied
Satisfied
Neutral

0.013

5.05095
4.37405
5.70088

Care providers

Very satisfied
Satisfied or neutral

4.629

5.50125
4.33699
3.88465
3.56371
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Next, social integration will be examined, these results can also be seen in table 5.1.6. The first
variable is contact needs. The one-way ANOVA test shows that there is a significant difference in
mean loneliness scores between the different contact needs. The Tukey post hoc shows that the
respondents who strongly agree that they need lots of contact with others (18.00 ± 4.00, p =
0.019) have a lower mean loneliness score than those who neither agreed nor disagreed (23.91 ±
5.62); the ones who need more contact are less lonely. The presence of support when needed
also had a difference in loneliness. Using the Tukey post hoc it was found that respondents who
agree (23.16 ± 4.94, p = 0.000) and neither agreed nor disagreed (25.67 ± 3.71, p = 0.000) were
significantly lonelier than those who strongly agree (18.52 ± 4.41) with the statement. Wanting
more contact also has a difference in means. The Tukey post hoc found only one statistical
difference in means, this was between agree and disagree, where the people who agreed that
they wanted more contact with others (26.38 ± 3.38) are found to be lonelier than those who
disagree (20.24 ± 4.56, p = 0.013). Figure 5.1.3 shows the relationship between more presence of
support and loneliness. Out of the variables relating to social integration this one had the most
significant differences in mean loneliness score and if contact needs were to be graphed it would
follow the same trend. This is not the case for wanting more contact, since that has a negative
relationship with feelings of loneliness.

Mean Loneliness Scores of Presence of Support
Mean loneliness score

30
25
20
15
10
5
0
Strongly agree

Agree

Neither agree, nor disagree

Level of agreeability with presence of support
Figure 5.1.3: Mean loneliness scores of presence of support

Looking at table 5.1.6, the different satisfactions with the size of the social network also have a
significant difference in mean loneliness score and according to the Tukey post hoc, the
respondents who were very satisfied with the size of the social network are less lonely (17.41 ±
3.92) than those who are satisfied (22.47 ± 3.98, p = 0.000) and neutral or dissatisfied (27.54 ±
3.45, p = 0.000). The respondents who were satisfied (22.47 ± 3.98, p = 0.000) were also less
lonely than those who felt neutral or dissatisfied with the size of the network (27.54 ± 3.45). With
all the differences being significant, the Tukey post hoc paints a clear picture of a higher
satisfaction with the size of the social network leading to less loneliness. The last aspect of social
integration with a significant difference in mean loneliness score is satisfaction with the social
network (F = 34.198, p = 0.000), table 5.1.6. With the Tukey post hoc test it was found that all the
means have differences. The respondents who are very satisfied (17.19 ± 3.94, p = 0.000) and
satisfied (22.08 ± 3.65, p = 0.000) with the social network in general are less lonely than those
who felt neutral (28.00) towards this. The respondents who are very satisfied are less lonely
compared to the those who are satisfied (p = 0.000). Partaking in volunteer work was almost
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found to be significant (F = 2.317, p = 0.065). Looking at the Tukey post-hoc, the almost
significant difference in mean loneliness score is between not partaking in any volunteer work
(23.85 ± 4.60, p = 0.074) and weekly volunteer work (20.37 ± 5.25), showing that weekly volunteer
work possibly is connected to less loneliness than no volunteer work. Figure 5.1.4 compares the
mean loneliness scores of the size of the network and the network in general. Here it can be seen
that a higher satisfaction is related to less loneliness for both.

Loneliness Scores versus Satisfaction with Network
30

Loneliness scores

25
20
15

Size of network
Network in general

10
5
0
Very satisfied

Satisfied

Neutral

Level of satisfaction
Figure 5.1.4: Mean loneliness scores versus satisfaction with network
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Dissatisfied

Table 5.1.6: One-way ANOVA results for social integration, satisfaction with network, and volunteer work; and loneliness

One-way ANOVA
Mean
Std. Dev.
Loneliness Loneliness
Score
Score
F

Sig.

Social Integration
Contact needs

Strongly agree
Agree
Neither agree, nor disagree
(Strongly) disagree

18.000
22.079
23.909
22.364
18.524
23.163
25.667
19.000
26.375
23.263
20.240
19.400
21.500
21.143
21.875
24.118
27.000
17.412
22.469
27.539
17.188
22.083
28.000

1.466

0.221

25.204

0.000

34.198

0.000

2.317

0.065

3.93647
3.65440
3.25137

Volunteer work

No
Yes, (almost) daily
Yes, weekly
Yes, monthly
Yes, multiple times per year

0.005

3.92203
3.98488
3.45484

Satisfaction with network

Very satisfied
Satisfied
Neutral

4.112

4.70326
3.79994
5.69064
5.06066
7.07107

Satisfaction size of network

Very satisfied
Satisfied
Neutral or dissatisfied

0.000

3.60555
3.37797
4.76294
4.55778
5.54977

Frequency of chatting

More than 10 times per week
7-9 times per week
4-6 times per week
1-2 times per week
Less than 1 time per week

11.247

4.41156
4.93720
3.70810

Want more contact

Strongly agree
Agree
Neither agree, nor disagree
Disagree
Strongly disagree

0.035

4.00000
4.02950
5.62231
5.76668

Will respondent get support

Strongly agree
Agree
Neither agree, nor disagree

3.016

23.846
21.100
20.370
24.200
22.000

4.60167
2.68535
5.24880
4.54117
6.41872
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Table 5.1.7 shows the results of the independent t-test and one-way ANOVA for the use of
transport modes. Walking has been found to have a significant difference in the mean loneliness
scores. The Tukey post hoc shows one significant difference, which is between the respondents
who walk (almost) daily (21.33 ± 4.60, p = 0.010) and those who walk monthly or less as a means
of transport (28.50 ± 2.89). The respondents who walk (almost) daily were found to be the least
lonely of the two. The frequency of use of the mobility scooter needed the independent t-test
since it only had two groups, (almost) daily and (almost) never, which can be seen in table 5.1.1.
The differences in the mean loneliness scores have been found to be significant (t = -2.450, p =
0.017), where the respondents who use the mobility scooter (almost) daily (14.00 ± 1.41) are less
lonely than those who use it (almost) never (22.43 ± 4.83). For the two transport modes that have
significant differences, the more frequent the use of the modes is, the less lonely the respondent.
Figure 5.1.5 compares the significant differences between the mean loneliness scores and shows
that more frequent use of both walking and the mobility scooter is related to decreased feelings of
loneliness.

Loneliness Score of
Frequency of Use of Mobility
Scooter

30

Mean loneliness score

Mean loneliness score

Loneliness Score of
Frequency of Walking

25
20
15
10
5
0
(Almost) daily

Weekly

30
25
20
15
10
5
0

Monthly or
less

(Almost) daily

Frequency of walking

(Almost) never

Frequency of use of mobility scooter

Figure 5.1.5: Comparison of mean loneliness scores of use of transport modes
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Table 5.1.7: Independent t-test and one-way ANOVA results for use of transport modes and loneliness

One-way
Independent T-Test ANOVA
Mean
Loneliness
Score

Std. Dev.
Loneliness
Score

t

Sig. (2-tailed)

F

Sig.

Use of transport modes
Walking

(Almost) daily
Weekly
Monthly or less

21.333
24.750
28.500
21.526
22.200
20.750
27.000
22.000
23.857

-2.450

14.000
22.429
22.821
21.111
23.400
29.000
21.824
22.667
21.815
22.071
21.667
23.643

4.67618
4.97716
5.21041
5.74968
3.99244

25.500
22.300
20.360
23.211
26.500
22.762

2.12132
4.66786
5.67068
4.83711
0.70711
4.19410

Public transport

(Almost) daily
Weekly
Monthly
Multiple times per year
Once per year
(Almost) never

1.514

0.207

0.392

0.813

1.418

0.228

0.017

4.52199
5.43729
7.16240
2.82843
3.84440

Car (passenger)

(Almost) daily
Weekly
Monthly
Multiple times per year
(Almost) never

0.492

1.41421
4.83253

Car (driver)

(Almost) daily
Weekly
Monthly
Multiple times per year
(Almost) never

0.891

5.45119
4.62943
4.34933
2.82843
.
4.24005

Mobility scooter

(Almost) daily
(Almost) never

0.002

4.60014
5.17204
2.88675

Cycling

(Almost) daily
Weekly
Monthly
Multiple times per year
Once per year
(Almost) never

6.618
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Perceived health as a variable needed the one-way ANOVA test. Here it was found that there is a
significant difference in loneliness score between the different levels of perceived heath, as can
be seen in table 5.1.8. Using the Tukey post hoc it was found that there were quite some
significant differences in mean loneliness scores. First, it was found that the respondents who
perceive their health to be very good have a lower mean loneliness score (20.07 ± 5.52) than
those who rate their health as neutral (24.83 ± 3.27, p = 0.042) or (very) poor (26.56 ± 3.54, p =
0.006). The respondents who perceived their health to be good also had a lower loneliness score
(21.33 ± 4.67, p = 0.013) than the respondents with (very) poor perceived health (26.56 ± 3.54).
Looking at the differences in means it can be said that the better the respondents perceive their
health, the less lonely they tend to feel.
Table 5.1.8: One-way ANOVA results for relationship between perceived health and income level and loneliness

One-way ANOVA
Mean
Std. Dev.
Loneliness Loneliness
Score
Score
F
Perceived health

Very good
Good
Neutral
(Very) poor

20.067
21.326
24.833
26.556
23.667
22.767
21.000

5.689

0.001

1.463

0.239

5.52225
4.66864
3.27062
3.53946

Income level

Less than or equal to 1,500
1,501 - 3,000
3,001 - 6,000

Sig.

4.84768
5.32841
3.97995

The final test that was performed for personal preferences is the Pearson product-moment
correlation. The first significant correlations with loneliness scores were found for the variables
under number of very important members of different groups of people. They all have a medium
negative correlation with loneliness, table 5.1.9. This means that the more members fall in a
category, the less lonely the respondent tends to be.
Similarly, the Pearson’s correlation was used for number of fairly important members of different
groups of people. Here only one group was found to have a significant correlation with loneliness,
being neighbors, with a weak negative correlation (r = -0.273, p = 0.052); having more fairly
important neighbors is related to less feelings of loneliness. Extended family (r = -0.189, p =
0.097) and friends (r = -0.273, p = 0.016) were almost significant with both having weak negative
correlations with loneliness as well. Having more fairly important extended family members and
friends may lead to less feelings of loneliness, but to a weak degree.
Looking at table 5.1.9, it can be seen that activity restriction almost had a significant correlation
with loneliness (r = 0.213, p = 0.059). It would seem that the more restricted a respondent is, the
lonelier he or she is, but since it is not significant, this cannot be said for sure. Given the small
sample size, this however, can be concluded.
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Table 5.1.9: Pearson's product moment correlation results for personal characteristics and loneliness

Pearson's Product Moment Correlation
Pearson Correlation between
Personal Characteristics and
Loneliness
Sig. (2-tailed)
Age

-0.230

0.841

-0.364
-0.165
-0.340
-0.022
-0.339
-0.012

0.001
0.145
0.002
0.849
0.002
0.919

Direct family
Extended family
Friends
Building residents
Neighbors
Caregivers

-0.116
-0.221
-0.189
-0.067
-0.273
0.055

0.236
0.052
0.097
0.563
0.016
0.632

Activity restriction

0.213

0.059

0.139
0.067

0.221
0.555

Number of very important..

Direct family
Extended family
Friends
Building residents
Neighbors
Caregivers
Number of fairly important..

Hours care

Volunteer
Professional

In this section, the different variables that fall under personal characteristics were tested to see
how related they are related to loneliness and how the different groups of a variable compare to
each other when it comes to loneliness. In short, it was seen that more and better contact with
others, being socially integrated, more use of transport modes, better perceived health, and more
very and fairly important members in a respondent’s social network are all related to less feelings
of loneliness.
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5.2 Residential building
In this section, the relationship between the residential building and loneliness will be examined.
The model that shows the relationships is shown in figure 5.2.1. Just like with personal
characteristics the independent t-test, one-way ANOVA, and Pearson’s correlation will be used.

Variables residential building:
• Dwelling type
• Care institution; yes/no
• Presence of shared facilities
• Rental or owner-occupied
• Monthly rent
• House price
• Satisfaction with receiving guests in dwelling
• Satisfaction with receiving guests in residential building
• Participation in different activities
• Presence of different shared spaces
• Length of stay in dwelling
• Length of stay in residential building

Feelings of
loneliness

Figure 5.2.1: Model residential building and loneliness

Similarly, the first tests performed are the independent t-tests. These will be for the variables care
institution, presence of shared facilities, the participation in activities, and the presence of shared
facilities. None of these was found to have significant differences in mean loneliness, which can
be seen in table 5.2.1 and 5.2.2.
For the next variables the one-way ANOVA will be performed. Looking at table 5.2.1, one variable
was found to have significantly different mean loneliness scores, the satisfaction with the facilities
for receiving guests in dwelling. Using the Tukey post hoc test it was found that the respondents
who were very satisfied have a significantly lower mean loneliness score (20.86 ± 4.64) than those
who were satisfied (24.08 ± 4.72, p = 0.016) and neutral or dissatisfied (26.75 ± 4.57, p = 0.045).
For the differences that were found to be significant, it can be said that the more satisfied the
respondent is with the facilities for receiving guests in the dwelling, the less lonely they feel.
Another variable has been found to be almost significantly related with loneliness. This is the
length of stay in the residential building, table 5.2.3. Using the Pearson’s correlation, it was found
to have a weak positive correlation with loneliness, this means that the longer a respondent lives
in his or her residential building, the lonelier he or she is. But since it is not actually significant, this
cannot be said with certainty.
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Table 5.2.1: Independent t-test and one-way ANOVA results for residential building and loneliness

One-way
Independent T-Test ANOVA
Mean
Loneliness
Score

Std. Dev.
Loneliness
Score

t

Sig. (2-tailed)

Dwelling type

Care institution
Regular dwelling
Thuishuis
KilimanjaroWonen
Close care housing

23.333
22.177
25.000
21.615
20.750
22.417
22.179
23.059
21.578
23.333
22.600
21.821
23.250
24.500
23.571
22.800
22.688
22.353
19.692
20.857
24.077
26.750
22.444
22.083
22.400
23.000

0.190

0.644

0.528

0.168

0.847

1.004

0.400

6.042

0.004

0.023

0.995

4.64130
4.71528
4.57347

Satisfaction receiving
guests building

Very satisfied
Satisfied
Neutral
Dissatisfied

1.322

6.97854
5.04273
4.82106
5.07255

Satisfaction receiving
guests dwelling

Very satisfied
Satisfied
Neutral or dissatisfied

0.880

2.21736
2.50998
4.85994

House price (euro)

100,000-200,000
200,000-300,000
300,000-400,000
More than 400,000

0.152

3.86538
5.31977
5.25048

Monthly Rent (euro per
month)

Less than 650
650-750
More than 750

0.811

4.21355
5.40828

Rental or owneroccupied

Social rent
Commercial rent
Owner-occupied

0.396

3.77692
5.16082

Presence of shared
facilities

Yes
No

Sig.

3.87298
5.44318
1.41421
4.57417
2.62996

Care institution

Yes
No

F

4.41902
4.25245
4.39318
.
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Table 5.2.2: Independent t-test and one-way ANOVA results for residential building and loneliness part 2

One-way
Independent T-Test ANOVA
Mean
Loneliness
Score

Std. Dev.
Loneliness
Score

Participation in
activities
Games, arts and
crafts, choir, drama,
gym

Yes
No

22.867
22.063
21.500
22.343
21.000
22.247

0.563

0.575

-0.540

0.590

-0.349

0.728

-0.001

0.999

1.403

0.165

-0.428

0.670

0.467

0.642

0.367

0.714

0.152

0.880

5.12569
4.95297

Computer class

Yes
No

Sig. (2-tailed)

4.37308
5.10174

Culinary Activities

Yes
No

t

7.07107
4.95016

Presence of shared
spaces
Kitchen

Yes
No

22.214
22.215

1.41421
2.94958

Living room

Yes
No

23.550
21.763

4.63936
5.01494

Exercise room

Yes
No

21.500
22.296

5.07093
4.97248

Laundry room

Yes
No

22.833
22.105

4.50925
5.05465

Hobby room

Yes
No

22.727
22.132

4.75586
5.01611

Restaurant

Yes
No

22.417
22.179

3.77692
5.16082
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F

Sig.

Table 5.2.3: Pearson's product moment correlation results for length of stay in dwelling and residential building and loneliness

Pearson's Product Moment Correlation
Pearson Correlation between
Length of Stay and Loneliness
Length of stay in dwelling
Length of stay in residential building

Sig. (2-tailed)

-0.095

0.405

0.193

0.088

For the residential building, only one variable was found to have significant differences in mean
loneliness scores. Another was found to be almost be correlated with loneliness. The small
number is most likely due to the small sample size. From what can be seen in this section is that a
higher satisfaction with the facilities for receiving guests in the dwelling is related to less feelings
of loneliness and, possibly, living in the residential building for a longer period of time will lead to
more loneliness.

5.3 Neighborhood
Last, the relationship between the factors that fall under neighborhood characteristics and
loneliness will be described. Figure 5.3.1 shows the relationships that will be tested. Like with
those of the residential building not many of these are significantly related to loneliness, also for
the same reason; not having many respondents.

Variables neighborhood:
• Social cohesion of neighborhood
• Satisfaction with neighborhood
• Satisfaction with daily shops
• Satisfaction with greenery
• Satisfaction with highway access road
• Satisfaction with total supply of facilities
• Objective quality neighborhood
• Level of urbanization
• Length of stay in neighborhood
• Walkability
• Place attachment
• Percentage elderly in neighborhood
• Distance to daily shops
• Distance to green
• Distance to highway access road
• Average income of neighborhood

Feelings of
loneliness

Figure 5.3.1: Model neighborhood and loneliness

The first variable that has significant differences in mean loneliness scores is the objective quality
of the neighborhood, this can be seen in table 5.3.1, the one-way ANOVA was used here. Using
the Tukey post hoc it was found that there are some significant differences between the
prevalence of loneliness for the different levels of objective neighborhood quality. Respondents
that live in a neighborhood with an objective quality of sufficient or worse (25.92 ± 3.60, p = 0.034)
are lonelier than those who live in a neighborhood with a score of sufficient (21.45 ± 4.46). They
are also lonelier than those who live in a neighborhood with very good as the score (18.23 ± 4.78,
p = 0.000). The respondents who live in a neighborhood with a good objective quality score (23.19
± 4.62, p = 0.032) have also been found to be lonelier than those who live in a neighborhood with
a quality level of very good (18.23 ± 4.78). Those who live with objective quality very good (18.23
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± 4.78, p = 0.033) are lonelier than the respondents who live with a level higher, excellent (24.43 ±
4.89). It can be said that there is no discernable pattern here, figure 5.3.2.

Loneliness Scores of Different Objective Qualities
Neighborhood

Mean loneliness score

30
25
20
15
10
5
0
Sufficient or worse

Very sufficient

Good

Very good

Objective quality
Figure 5.3.2: Loneliness scores of different levels of objective quality of the neighborhood
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Excellent

Table 5.3.1: Independent t-test and one-way ANOVA results for neighborhood characteristics and loneliness

Independent One-way
T-Test
ANOVA
Mean
Loneliness
Score

Std. Dev.
Loneliness
Score

Social cohesion

Level 6
Level 7

0.838

22.622
21.678
21.083
22.548
22.900
24.500
21.619
21.979
24.833
24.250
22.345
21.769
23.625
23.000
22.958
22.048
21.385
21.438
21.875
24.133
25.917
21.452
23.188
18.231
24.429
22.360
23.167
23.000
21.546
58

0.437

0.344

0.794

0.470

0.627

1.450

0.241

5.490

0.001

0.421

0.738

3.60450
4.45600
4.62196
4.78111
4.89412

Level of urbanization

Extremely urban
Very urban
Moderately urban
Not really urban

0.918

4.51617
5.21302
4.32380

Objective quality neighborhood

Sufficient or worse
Fairly sufficient
Good
Very good
Excellent

0.574

5.16240
5.21701
3.68643

Satisfaction total supply of
facilities

Very satisfied
Satisfied
Neutral/dissatisfied

0.669

5.54382
5.08590
2.13391
2.64575

Satisfaction highway access roads

Very satisfied
Satisfied
Neutral

0.404

4.81120
5.10106
5.49242
1.89297

Satisfaction greenery

Very satisfied
Satisfied
Neutral
Dissatisfied

Sig.

5.50823
4.68627
5.27994
3.53553

Satisfaction daily shops

Very satisfied
Satisfied
Neutral
Dissatisfied

F

5.33125
4.42938

Satisfaction neighborhood

Very satisfied
Satisfied
Neutral
Dissatisfied

t

Sig. (2tailed)

6.09563
3.35297
5.97913
4.26535

Walkability is the next variable that has significantly related to feelings of loneliness, unlike with
the former, this one needed the Pearson’s product moment correlation. Looking at table 5.3.2 it
can be seen that walkability has a moderately positive correlation with loneliness. Since in this
case a high score means a low walkability, it can be said that the more walkable a neighborhood
is, the less lonely the respondents feel in that neighborhood.
The third variable that is significantly related to feelings of loneliness is place attachment. Looking
at table 5.3.2, it can be seen that there is a moderate positive correlation between place
attachment and loneliness. This makes sense because a low value for place attachment (in this
case) indicates a low place attachment, so having a low place attachment led to moderately more
loneliness.
Looking at table 5.3.2, there is one variable that is almost significantly related to loneliness,
percentage of elderly in the neighborhood (r = 0.213, p = 0.059). If it was slightly more significant
there would be a low positive correlation between the variable and loneliness, indicating that the
more elderly that are in the neighborhood, the lonelier the elderly are.
Table 5.3.2: Pearson's product moment correlation results for neighborhood characteristics and loneliness

Pearson's Product Moment Correlation
Pearson Correlation between
Neighborhood Characteristics
and Loneliness
Length of stay in neighborhood

Sig. (2-tailed)

-0.022

0.847

Walkability

0.459

0.000

Place attachment

0.305

0.006

Percentage elderly in neighborhood

0.213

0.059

Distance to daily shops (km)

-0.070

0.539

Distance to green (km)

-0.097

0.396

Distance to highway access road (km)

-0.064

0.573

Average income of neighborhood

-0.150

0.188

For the variables that are related to the neighborhood, four of them were found to have a
significant relationship with loneliness: objective quality of the neighborhood, walkability, and
place attachment. These are not all the variables that were tested, but together they still give an
overall picture of how a neighborhood effects loneliness in the elderly. It was found that the higher
the quality, walkability, and attachment scores a neighborhood has, the less lonely the elderly
residents tend to feel.

5.4 Conclusion
In this chapter, a plethora of variables were tested to see if and to what extent they are related to
loneliness. Numerous relationships were found to be statistically significant, but there were also
many that were not significant. This was to be expected to some extent, having such a small
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sample size, but for the variables that did have a significant relationship with feelings of
loneliness, interesting results have been discovered. In short, it was seen that more and better
contact with others, being socially integrated, more use of transport modes, better perceived
health, and more very and fairly important members in a respondent’s social network all lead to
less loneliness. Ideally the elderly person should also live in a dwelling where it is easy to receive
guests and live in a good quality neighborhood that the person is attached to and which is
walkable, as this also related to having fewer feelings of loneliness.
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6 Discussion and conclusion
In this chapter, results will be explained and compared to previous research in sections 6.1 to 6.3,
the first for personal characteristics, followed by the residential building, and finally the
neighborhood. In section 6.4 lessons learned, recommendations, and shortcomings are identified
and discussed. Finally, section 6.5 will be the conclusion.
Figure 6.1 shows the model with all the statistically significant relationships found and if it had a
positive or negative effect on loneliness. Looking at the model, it can be seen that a higher quality
and size of social network, mobility, walkability, place attachment, and health is related to less
feelings of loneliness. While wanting more contact with others has a negative relationship.

Frequency of contact with care providers
Satisfaction with contact with children
Satisfaction with contact with grandchildren
Satisfaction with contact with direct family
Satisfaction with contact with extended family
Satisfaction with contact with friends
Satisfaction with contact with care providers
Satisfaction with contact with building residents
Satisfaction with contact with neighbors
Contact needs
Supportive quality of the network
Satisfaction with network size
Satisfaction with network
Frequency of walking
Frequency of mobility scooter

Feelings of
loneliness

Perceived health
Number of very important direct family
Number of very important friends
Number of very important neighbors
Number of fairly important neighbors
Wanting more contact with others
Satisfaction with receiving guests in dwelling
Objective quality neighborhood
Walkability
Place attachment

Legend:
Positive effect
Negative effect

Figure 6.1: Model with all significant relationships found, showing positive or negative effect on loneliness

6.1 Personal characteristics
As with the other chapters, first the personal characteristics will be examined. Looking at figure
6.1 it can be seen that the higher the frequency of contact with care providers, the less lonely a
respondent is. There was one exception though, the respondents who (almost) never had contact
with them were the least lonely. This could be because they never needed the care providers in
the first place, and previous research shows that the more competent elderly are less lonely since
they can do more in their daily lives (Pinquart & Sörensen, 2001). This increases the amount of
contact, effectively decreasing loneliness (Scharf & De Jong Gierveld, 2008).
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There were quite a few factors that fall under satisfaction with contact that were significant. They
all generally follow the trend that the more satisfied the respondent is, the less lonely they are.
This is confirmed in existing literature as Demakakos et al. (2006) say that contact with children is
an important correlate with loneliness. Also having children, but no contact with them, is worse in
terms of loneliness than having no children at all (Demakakos et al., 2006). This is most likely also
the case to a certain extent for grandchildren, direct family, and extended family, but possibly with
a smaller effect. A higher satisfaction with friends also has a positive effect on loneliness. Buber
and Engelhardt (2008), Demakakos et al. (2006) Pinquart (2003) and Wagner et al. (1999) agree
that having friends is another, more obvious, factor that has an effect on feelings of loneliness,
since having no friends makes an individual lonelier (Demakakos et al., 2006). No previous
literature was found on at-home care providers, only the effect of inpatient care providers where
the National Academies of Sciences, Engineering, and Medicine (2020) found that there is an
association. So, this thesis expands onto that research, finding that a greater satisfaction with the
relationship with care providers, is related to less feelings of loneliness. There has been no
previous research done on the effects of the satisfaction with the contact with building residents
nor neighbors, but it has been found that social participation in the neighborhood is important for
increasing neighborhood attachment and social satisfaction (Kemperman et al., 2019), decreasing
loneliness. Since residents of the same building residents are essentially neighbors, it is to be
expected that they have the same effect.
Social integration has also been found to have an effect on loneliness. According to the findings,
the higher the contact needs of an elderly person, the less lonely they are. This interesting finding
can be explained by the findings of Van Tilburg (1998), when the network has been deemed too
small, the elderly will actively try to enlarge it. The active approach to socialization will then
decrease loneliness. This also explains why the satisfaction with the network and the size of it
have positive effects on loneliness. The positive effects of supportive quality of the network on
loneliness found by De Jong Gierveld (1998) are also reflected in the findings of this research as
depicted in figure 6.1.
The literature review in this research discussed the findings of Van den Berg et al. (2016) when it
came to the bicycle, car, and public transport modes. They found that using these transport
modes significantly reduce loneliness as it gives an opportunity to have contact with others (Van
den Berg et al., 2016). This can be extended to the transport modes of walking and using a
mobility scooter (found to have a similar effect in this research paper) as many of the elderly take
walks together, also recreationally, some needing the mobility scooter. Even if they go on these
walks alone, they will often meet others on the way, possibly fulfilling some of their contact needs.
This research also found that the more positively an elderly person perceives their health, the less
lonely they are confirming the findings of Scharf and De Jong Gierveld (2008).
When looking at the number of very important people in an elderly person’s life, it can be said that
according to this research, the more direct family, friends, and neighbors the less lonely he or she
is. This is also the case for fairly important neighbors. These findings are supported by the
research of (Demakakos et al., 2006; Moorer & Suurmeijer, 2001; Scharf & De Jong Gierveld,
2008).
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6.2 Residential building
Looking at figure 6.1 it can be seen that the more satisfied an elderly person is with the facilities
for receiving guests at the dwelling, the less lonely they are. While no previous literature has been
found on the effect of the satisfaction with the facilities for receiving guests on loneliness, it has
been found that not receiving guests leads to depression and loneliness (Adams et al., 2004). Not
being satisfied with the facilities for receiving visitors may lead to less use of them and therefore
increasing loneliness.

6.3 Neighborhood
In the literature review it was found that possibly the fabric of the neighborhood does not have a
significant impact on loneliness, that it is the satisfaction that does (Broese van Groenou et al.,
1999; Scharf & De Jong Gierveld, 2008). While in this research the satisfaction was not found to
be significant, the objective quality of the neighborhood was (quality of the dwellings, facilities,
and physical environment, the safety of the area and the residents). What is interesting is that the
means of loneliness for the different scores were very different, there was no discernible pattern
as the means was high on one, the next would be lower, and then the next mean was higher
again, this pattern continued for all the means. This could therefore support the idea that the
fabric of the neighborhood itself does not have a large impact on feelings of loneliness.
According to the findings of this research, the more walkable a neighborhood is, the less lonely
the elderly that reside there tend to be, this confirms previous studies as it encourages the elderly
to go outside, leading to more social interactions (Leyden, 2003), subsequently decreasing
loneliness.
Place attachment is the final variable that has been found to have an effect on loneliness in this
thesis. Like in the existing literature, a higher attachment is related to lower loneliness (Ruijsbroek
et al., 2017) as it creates group identity, increasing the sense of well-being (Brown et al., 2003).

6.4 Shortcomings and future research
This thesis had a few shortcomings. The first was that there was a small sample size, this led to
more insignificant factors. In future research, data would need to be collected from more
respondents. In-person questionnaires could be focused on the oldest respondents, while the
younger respondents will receive the digital questionnaire. The younger respondents will receive
the digital questionnaire because they are generally more comfortable using computers.
For future research, with a larger sample size, it will be interesting to look at the effects of the
residential building on loneliness in the elderly, particularly the effects of different shared facilities,
such as kitchen, garden, restaurant, or living room, or the different living concepts since there has
not been much research on this.

6.5 Conclusion
Now that the research has been completed, it is time to answer the research question: Which
factors of the individual, residential building, and living environment influence the feeling of
loneliness of elderly? Before those findings are summarized, first the sub-question about
loneliness will be answered.
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What is loneliness and how can it be measured?
The first half of this sub-question was handled very early on in the paper, section 2.1, where
Perlman and Peplau (1981) define loneliness as “the unpleasant experience that occurs when a
person’s network of social relations is deficient in some important way, either quantitatively or
qualitatively” (Perlman & Peplau, 1981). It is the subjective experience of social isolation (Golden
et al., 2009). In this thesis, the 11-item De Jong Gierveld scale was used as it is optimal for a
study “detailing the prevalence of loneliness” (De Jong Gierveld & Van Tilburg, 2006, p. 594).
Now, the research question can be answered. There are numerous factors of the individual that
play a role in determining loneliness in elderly. The first is frequency of contact with care
providers, a higher frequency being linked to less feelings of loneliness. The next is satisfaction
with contact, specifically with children, grandchildren, direct family, extended family, friends, care
providers, building residents and neighbors. A higher satisfaction was related to less feelings of
loneliness for all these contacts. Also, the contact needs were also found to be significant and the
supportive quality of the social network. Walking and use of the mobility scooter were the
transport modes that have been found to be significant in this study, and increased use is linked
to fewer feelings of loneliness. Another significant factor that determines loneliness in elderly is
perceived health, where a higher perceived health is linked to less loneliness. A higher number of
very important direct family, friends and neighbors have also been found to be positively linked to
loneliness. The number of fairly important neighbors also has a similar effect on loneliness in
elderly.
According to the findings in this research, the one factor relating to the residential building that
plays an important role in determining loneliness is the satisfaction with the facilities for receiving
guests in the dwelling.
Although literature suggests that the objective quality of the neighborhood does not play an
important role in determining loneliness, the research for this thesis did find it to be significant.
The mean scores did appear to not follow a pattern, possibly aligning with the literature findings.
Furthermore, walkability of the neighborhood and place attachment were both found to have an
effect on loneliness in the elderly.
Now that the research question has been answered, a new question arises, why is this study
important? It is important as the population of the Netherlands is aging and, therefore, loneliness
is also increasing. Since loneliness effects the quality of life of an individual, it is very important.
This research is also important as it found some new information that was not found in the
literature research. One of them being the frequency of contact with care providers has an effect
on loneliness in elderly. Another being that the satisfaction with the facilities for receiving guests
at a dwelling is has an effect on loneliness of elderly. As mentioned in the introduction, the world
is currently experiencing the COVID-19 epidemic. Even though this did not have any effects on
the results of this thesis as the data collection was finished before the virus spread, it still greatly
increased the loneliness in the elderly. This makes this study even more important as it may help
reduce feelings of loneliness in the future. It is important to take steps instead of only confirming
that the elderly are lonely.
These findings can be translated into steps that urban managers, planners, developers, and
managers of elderly living concepts can take to reduce feelings of loneliness in elderly. On the
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larger scale, urban managers, planners, and developers need to focus on creating walkable
neighborhoods. Creating safe walkways, both for pedestrian and mobility scooter traffic, that are
well-lit is very important. The tiles must lie flat and there must be ramps near the crossings as
mobility scooters have a harder time getting over curbs. There should also be buildings or other
landmarks that improve way-finding. Creating natural meeting-areas where people of all ages
cross paths would also be beneficial as it would increase interactions. This could be near busier
areas, such as shopping centers, or more quiet areas, such as parks. Elderly people also need
more rest areas, so placing adequate benches is important. Making these areas beautiful would
be beneficial as it will increase place attachment, which is related to less feelings of loneliness.
The attachment with the neighborhood can also be strengthened by encouraging community
events and activities, increasing the amount of experiences specific to that area and creating
more attachment. More community events and activities would also increase the amount of
contact with neighbors and strengthen the bonds with them, which was also found to be related
to less feelings of loneliness.
The planners and developers of living concepts for the elderly should, according to the findings of
this research, focus on the facilities for receiving guests in the dwelling to lower feelings of
loneliness. A possible way of doing this is to make the way-finding easy to the dwelling of the
resident and providing enough room in the dwelling to receive guests.
The managers of living concepts should make sure that the facilities for receiving guests in the
dwelling are clean and tidy. Furthermore, providing adequate items associated with receiving
guests is also important. Additionally, it is important to remind staff frequently of the importance
of the interactions with the residents, since it has been found that the frequency of and
satisfaction with contact with them is related to feelings of loneliness. A higher satisfaction with
facilities for receiving guests will also lead to more guests, such as direct family, friends, and
neighbors. This is important as a high number of very important connections in these categories is
related to less feelings of loneliness.
Finally, there are steps all readers can take to help decrease feelings of loneliness in the elderly.
First, be there for elderly friends, family, and neighbors. Second, if an elderly person initiates
conversation, try to take an active part in it too. Third, initiate conversations with elderly people in
day-to-day life.
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APPENDIX I: Comparison chosen living concepts
Table 1 Chosen living concepts

Chosen concepts Shared facilities

Care by who

Number of
% Seniors residents

Regular dwelling
(adapted)

None

Family, home care
teams

Majority

Low

Life-course-proof

None

Family, home care
teams

Majority

Low

Care home

Varies - dining room, lounge Trained professionals Majority

High

Close care housing

Varies - dining room, lounge Trained professionals Majority

High

KilimanjaroWonen

Varies - garden, hobby room,
bike storage, exercise room, Each other, but
laundry space, guest
professionals when
bedroom, living room
needed

Even

Medium

Thuishuis

Each other, but
Kitchen, laundry room, guest professionals when
bedroom, living room, garden needed

Even

Low
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APPENDIX II: Questionnaire
1. What is your gender?
Male
Female
2. What is your birthyear?
3. What is your highest completed education:
None
Lower (special) education (e.g. vocational education, havo-lower, vwo-lower)
Middle education (e.g. MBO2 or higher, havo-upper, vwo-upper)
Higher education (e.g. HBO, university)
Other:
4. Do you have a partner?
Yes
No
5. How many adults does your household consist of, including yourself?
6. Indicate the amount of people per category, that are not part of your household, that are
very important to you. These are people that you regularly have contact with, a strong
bond, and are there for you when you need them.
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7. Indicate the amount of people per category, that are not part of your household, that are
fairly important to you. These are people that are more than just acquaintances, but are
not very important to you.

8. How often do you have face-to-face contact with the following people?
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9. To what extent are you satisfied with the contact with the following people?

10. Do you have pets?
Yes
No
To what extent do you agree with the following statements?
11. I need lots of contact with others
Strongly agree
Agree
Neither agree, nor disagree
Disagree
Strongly disagree
12. The ones whom I have contact with are there to help me when I need them (social
support and help with daily activities)
Strongly agree
Agree
Neither agree, nor disagree
Disagree
Strongly disagree
13. I would like to have more contact with others
Strongly agree
Agree
Neither agree, nor disagree
Disagree
Strongly disagree
14. How often do you have a chat with others you encounter?
More than 10 times per week
7-9 times per week
4-6 times per week
1-3 times per week
Less than 1 time per week
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15. How satisfied are you with the size of your social network?
Very satisfied
Satisfied
Neutral
Dissatisfied
Very dissatisfied
16. How satisfied are you with your social network in general?
Very satisfied
Satisfied
Neutral
Dissatisfied
Very dissatisfied
17. Do you partake in volunteer work?
No
Yes, (almost) daily
Yes, weekly
Yes, monthly
Yes, multiple times per year
Yes, 1 time per year
18. How often do you use the following transport modes?
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19. Can you indicate to what extent you agree with the following statements?

20. How do you rate your health in the past year?
Very good
Good
Okay
Poor
Very poor
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21. This question is on how independently and with how much effort you can do different
daily activities.

Ye

s,
w
Ye itho
s,
u
bu t a
ny
t
Ye
s, with eff
or
bu
s
No t w om t
, o ith e e
nl
y w lots ffor
ith of t
th effo
e
he rt
lp
of
ot
he
r

s

Can you,
independently,
Can
you,completely
completely
independently, …

... change in and out of your clothes?
… get in and out of bed?
… get out of a chair?
… wash your face and hands?
… wash and dry your entire body?
… go to and from the toilet?
... eat and drink?
… walk around at home (using a walking stick or walker if needed)?
… walk up and down the stairs?
… walk around outside (using a walking stick or walker if needed)?
… take care of your feet and toenails?
… prepare breakfast or dinner?
… prepare warm food?
… do “light” household chores (e.g. remove dust or tidy up)?
… do “heavy” household chores (e.g. mop floors, wipe windows, or
vacuum)?
… wash and iron your clothes?
… change the bed sheets and/or make the bed?
… get groceries?

☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐

☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐

☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐

☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐

☐

☐

☐

☐

☐
☐
☐

☐
☐
☐

☐
☐
☐

☐
☐
☐

22. From which year do you live in your dwelling?
23. How many hours per week do you receive care from the following categories? If you do
not receive care from them, fill in 0.
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24. What is your household income after taxes, in euro’s, per month (including salary,
benefits, and pension)?
Lower than or equal to 1.500
1.501 – 3.000
3.001 – 6.000
Higher than or equal to 6.001
I do not know/want to say
25. Do you live in a rental or owner-occupied dwelling?
Social rental (owned by a housing corporation)
Commercial rental (owned by a private person)
Owner-occupied
I do not know
26. If you rent, how much does it cost per month, in euro’s, to live here (this is excluding
utilities bills)?
Less than 450
450-550
550-650
650-750
More than 750
I do not know
I do not want to say
27. If you own your property, what is the property value?
Less than 100.000
100.000-200.000
200.000-300.000
300.000-400.000
More than 400.000
I do not know
I do not want to say
28. How satisfied are you with the possibility of receiving guests in your dwelling?
Very satisfied
Satisfied
Neutral
Dissatisfied
Very dissatisfied
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If you live in an apartment or a building with shared facilities, please fill in questions 29 to
32. If you do not, please proceed to question 33.
29. From which year do you live in this building?

n/
a

Ye

No

☐
☐
☐
☐

☐
☐
☐
☐

☐
☐
☐
☐

n/
a

Ye

No

Games, arts and crafts, choir, drama, gymnastics
Culinary activities
Computer class
Other, such as:

s

30. Do you partake in the following activities in your building?

☐
☐
☐
☐
☐
☐
☐

☐
☐
☐
☐
☐
☐
☐

☐
☐
☐
☐
☐
☐
☐

Shared kitchen
Shared living room
Shared laundry room
Fitness room
Hobby room
Restaurant
Other, such as:

s

31. Do you make use of the different shared facilities in this building?

32. How satisfied are you with the possibility of receiving guests in your residential building
(so not in the dwelling itself)? (For example, for parties, etc.)
Very satisfied
Satisfied
Neutral
Dissatisfied
Very dissatisfied
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33. From what year do you live in this neighborhood?
34. How satisfied are you with the following aspects?

35. The following statements are about the walkability of your neighborhood. To what
extent so you agree with the statements below?

81

36. To what extent do you agree with the following statements? They are about your
attachment with the neighborhood.

Thank you for your cooperation! J
Do you have anything you would like to add?
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APPENDIX III: Reliability tests
Table 1 Reliability statistics for walkability

Cronbach's N of
Alpha
Items
0.804

11

Table 2 Item total statistics for walkability

Scale
Mean if
Item
Deleted
I can do most of the groceries in
local shops
It is easy to walk to a bus stop or
train station from my house
Stores are at a walkable distance
from my house
The sidewalks in my
neighborhood are wellmaintained
It is safe to walk in and around
my neighborhood
There are many interesting things
to look at while walking around in
my neighborhood
The speed of traffic in my street is
low
My neighborhood is well-lit at
night
I see and talk to other people
whenever I walk around in my
neighborhood
There are nice buildings/houses
in my neighborhood
The streets in my neighborhood
are easy to recognize

Scale
Variance
if Item
Deleted

Corrected
Item-Total
Correlation

Cronbach's
Alpha if
Item
Deleted

20.225

15.696

0.495

0.786

20.075

15.412

0.410

0.795

19.950

14.605

0.594

0.774

19.850

14.787

0.506

0.784

20.075

15.108

0.689

0.770

19.788

15.511

0.444

0.790

19.563

15.642

0.316

0.808

19.913

15.676

0.477

0.787

19.763

16.310

0.333

0.801

19.725

16.075

0.382

0.796

19.950

15.542

0.573

0.780
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Table 3 Reliability statistics for place attachment

Cronbach's N of
Alpha
Items
0.722

12

Table 4 Item total statistics for place attachment

Scale
Mean if
Item
Deleted
I feel that this neighborhood is a
part of me
This neighborhood is the best place
for what I like to do
No other neighborhood can
compare to this neighborhood
This neighborhood is very special
to me
I identify strongly with this
neighborhood
I get more satisfaction out of being
in this neighborhood than in
another neighborhood
I am very attached to this
neighborhood
Doing what I do in this
neighborhood is more important to
me than doing it in any other place
Being in this neighborhood says a
lot about who I am
I would not substitute any other
area for doing the type of things I
do in this neighborhood
This neighborhood means a lot to
me
The things I do in this
neighborhood I would enjoy doing
just as much at a similar
neighborhood

Scale
Variance
if Item
Deleted

Corrected
Item-Total
Correlation

Cronbach's
Alpha if
Item
Deleted

32.462

62.511

0.549

0.692

32.423

61.754

0.554

0.689

31.910

60.758

0.690

0.680

32.154

59.405

0.777

0.671

31.987

59.130

0.788

0.669

32.090

60.472

0.704

0.678

32.141

62.305

0.482

0.695

31.449

50.536

0.106

0.896

31.795

60.399

0.727

0.677

31.923

60.851

0.535

0.687

32.115

60.883

0.662

0.681

32.269

74.043

-0.250

0.757
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Table 5 Reliability statistics for the Groningen Activity Restriction Scale

Cronbach's N of
Alpha
Items
0.948

18

Table 6 Item total statistics for Groningen Activity Restriction Scale

Scale
Mean if
Item
Deleted
Change in and out of clothes
Get in and out of bed
Get out of a chair
Wash face and hands
Wash and dry entire body
Go to and from the toilet
Eat and drink
Walk around at home (using a
walking stick or walker if needed)
Walk up and down the stairs
Walk around outside (using a
walking stick or walker if needed)
Take care of feet and toenails
Prepare breakfast or dinner
Prepare warm food
Do “light” household chores (e.g.
remove dust or tidy up)
Do “heavy” household chores
(e.g. mop floors, wipe windows,
or vacuum)
Wash and iron clothes
Change the bed sheets and/or
make the bed
Get groceries

Scale
Variance Corrected
if Item
Item-Total
Deleted Correlation

Cronbach's
Alpha if
Item
Deleted

21.141
21.231
21.256
21.359
21.128
21.269
21.346

72.227
75.712
78.894
82.805
71.776
77.836
81.788

0.853
0.798
0.556
0.000
0.887
0.680
0.490

0.942
0.944
0.948
0.951
0.941
0.946
0.950

21.295
20.936

79.328
69.100

0.646
0.857

0.948
0.942

21.167
20.859
21.256
21.039

73.361
68.123
76.219
70.947

0.816
0.826
0.727
0.752

0.943
0.943
0.945
0.944

21.128

73.100

0.747

0.944

20.808
20.846

68.313
69.846

0.802
0.724

0.944
0.946

20.859
21.180

68.746
75.422

0.785
0.816

0.944
0.944
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Table 7 Reliability statistics for De Jong Gierveld 11-item loneliness scale

Cronbach's N of
Alpha
Items
0.793

11

Table 8 Item total statistics for De Jong Gierveld 11-item loneliness scale

Scale
Mean if
Item
Deleted
There is always someone I can talk
to about my day-to-day problems
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 can trust
completely
There are enough people I feel
close to
I miss having people around me
I often feel rejected
I can call on my friends whenever I
need them

Scale
Variance
if Item
Deleted

Corrected
Item-Total
Correlation

Cronbach's
Alpha if
Item
Deleted

20.279
20.013

21.947
19.320

0.333
0.497

0.787
0.772

20.241

21.518

0.279

0.796

20.367

20.825

0.642

0.763

20.139

19.916

0.548

0.765

20.013

19.218

0.564

0.762

19.962

20.216

0.494

0.771

20.076
20.329
20.456

20.840
19.967
22.713

0.436
0.704
0.170

0.778
0.753
0.804

20.279

21.383

0.397

0.782
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