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The ageing of the population raises questions regarding the quality of life of future generations. This arti-
cle focuses specifically on feelings of loneliness as an important aspect of quality of life in relation with
mobility aspects and built environmental characteristics. Based on data collected in the southeast of the
Netherlands among 344 respondents in 2014 four ordered logit models were estimated to explain the
extent to which people feel lonely or socially isolated. The explanatory variables in the models are
age; other personal and household characteristics; characteristics of the built environment and mobility

fgf} :;(1)1:25 aspects. The results indicate that, although age has little explanatory power, older people are likely to feel
Social isolation lonelier. Other personal and household characteristics, such as household composition, education, health
Age status, being a volunteer and the number of social interactions are found to have more explanatory

power. Characteristics of the built environment also explain a substantial part of variance in loneliness.
Significant effects are found for living in an apartment, length of residence in the neighbourhood and sat-
isfaction with the neighbourhood and its facilities. Finally, we find that the use of different transport
modes (bicycle, car and public transport) significantly reduces loneliness.
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1. Introduction

Improving quality of life in both the fast growing and urban-
ising city areas, as well as in the regions that face a decreasing
population is an important objective for urban planners and pol-
icy makers. In different fields, such as psychology and sociology,
there has recently been an increasing interest in subjective
aspects of quality of life, such as subjective well-being, happi-
ness, social satisfaction and loneliness (e.g., Cattan et al., 2005;
Helliwell and Putnam, 2004; Ettema et al., 2010; Schwanen
and Wang, 2014). According to Schwanen and Wang (2014)
“well-being provides a useful concept to move beyond biomedi-
cal understandings of health”. In that sense the increased atten-
tion for subjective aspects of quality of life reflects the concerns
regarding the consequences of an ageing society. Whereas the
elderly nowadays are more educated, have a better physical
health and are more mobile than earlier generations of elderly,
they have a heightened risk of social isolation and loneliness
(e.g., Scharf and De Jong Gierveld, 2008; Pino et al., 2014). Older
people, in general, have fewer social support networks due to
changes in their life cycle stage (e.g., retirement), or
age-related losses and critical events (e.g., death of partner)
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(e.g., Oh, 2003; Tang and Lee, 2011). However, loneliness and
social isolation occur among all age groups.

Loneliness has been found to be related to socio-demographic
characteristics such as income and health, as well as to neighbour-
hood characteristics such as perceived quality of the neighbour-
hood (e.g., Scharf and De Jong Gierveld, 2008). Also, mobility
becomes increasingly important as it provides access to quality
interactions that are necessary for life’s necessities as well as social
and emotional well-being (Metz, 2000; Spinney et al., 2009). How-
ever, the impact of mobility aspects on feelings of loneliness has
been largely overlooked.

The aim of the current article is to contribute to this knowledge
by analysing the socio-demographic, mobility and spatial factors
that influence subjective feelings of loneliness or social isolation,
with a specific focus on the (interaction) effects of age. For this
purpose an ordered logit model is estimated based on data
collected in the Netherlands among 344 respondents in 2014.

The remainder of this article is structured as follows. Section 2
discusses the existing literature on loneliness as an aspect of
subjective wellbeing and quality of life and the possible factors
influencing feelings of loneliness. Section 3 describes the data
collection effort and the sample characteristics, followed by the
methods and results in Section 4. Section 5 discusses the impli-
cations of our findings for urban and transport research and

policy.
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2. Literature review

Social relationships are essential for people’s quality of life and
well-being. If the quality or the quantity of relationships with fam-
ily and friends is lower than is considered desirable, people feel
lonely (Perlman and Peplau, 1981). As the reduction of loneliness
is crucial in creating quality of life, there is an ongoing interest in
this topic in the social sciences.

There seems to be a widespread belief that loneliness only
occurs among seniors (Demakakos et al., 2006). Many studies on
loneliness focus specifically on elderly. However, loneliness has
been found to occur in all age groups. According to De
Jong-Gierveld and Van Tilburg (2010), the reason for specifically
studying loneliness of older adults is the fact that some of the
determining factors of loneliness, such as lower levels of health
and income, or the loss of a spouse, are directly related to older
age. This shows that loneliness not only relates to age but also to
other socio-demographic characteristics.

In social sciences, loneliness has extensively been studied in
relation to socio-demographic characteristics (although many
studies are confined to older adults). In these studies, low educa-
tion and low income have been found to be associated with lone-
liness (e.g., Pinquart and Soérensen, 2001; Demakakos et al., 2006;
Hawkley et al., 2008). Household composition has also been found
to affect feelings of loneliness. Older people tend to feel less lonely
if they live with a partner (Demakakos et al, 2006; De
Jong-Gierveld and Van Tilburg, 2010) and if they have (more)
children (De Jong-Gierveld and Van Tilburg, 2010). In addition, a
number of studies showed that a higher (self-perceived) health is
related to lower levels of loneliness (e.g., Hawkley et al., 2008;
Scharf and De Jong Gierveld, 2008; De Jong-Gierveld and Van
Tilburg, 2010; Weijs-Perrée et al., 2015).

Loneliness is also related to more objective measures of social
relations. For instance, Demakakos et al. (2006) found that loneli-
ness is related to the size of one’s social network. Hawkley et al.
(2008) also found that loneliness decreases if one’s social network
is larger. They did however not find a relationship between fre-
quency of social interaction and loneliness. Hughes et al. (2004)
stress that the relationship between objective and subjective social
isolation is relatively modest, which “suggests the importance of
studying both aspects of social relationships”. Hughes et al.
(2004) used a number of objective measures of social integration
or isolation, including marital status, living arrangements, whether
the respondent volunteers at least 100 h a year whether the
respondent provides any kind of help to family members and the
respondent’s rating of his or her neighbourhood’s safety. They
did however not use direct information about frequency of social
interaction (e.g., how often the respondent contacts others). More-
over, Pinquart and Sorensen (2001) found that lower quality of
contact is more closely related with loneliness than lower quantity
of social contacts.

In addition to socio-demographics, social interactions and lone-
liness have been studied in relation to neighbourhood characteris-
tics, such as neighbourhood income and urban density. However,
the number of studies taking these aspects into account is limited.
In this regard Scharf and De Jong Gierveld (2008) found that people
living in high urbanised and deprived neighbourhoods are lonelier.
They also found that the subjective evaluation of the quality
of the neighbourhood is significantly related to loneliness.
In the same vein, Weijs-Perrée et al. (2015) found that people
who feel more attached to their residential location are less
lonely.

Quality of life from a living environment perspective includes
both objective factors such as provision of services, availability of
green and condition of houses, and subjective characteristics as

perception of safety, social cohesion, degeneration and satisfaction
with their environment (e.g., Van Kamp et al., 2003). Built environ-
ment characteristics such as neighbourhood walkability and access
to facilities have also emerged as an important theme in studies on
local social interaction and community liveability (e.g., du Toit
et al., 2007; Wood et al., 2008; Hanibuchi et al., 2012). For example,
Wood et al. (2008) explored the relationship between social capital
and aspects of the built environment, specifically focusing on the
walkability. They concluded that the built environment appears
to be important and potentially modifiable, with shops nearby
(but not too many) and suburb upkeep being positive aspects of
the anatomy of a suburb conducive to social capital. Also other
characteristics of the built environment such as the availability
of green spaces support social contacts among neighbours and
strengthen communities for the ageing population (Kemperman
and Timmermans, 2014).

Subjective well-being is assumed to be increased through
engagement in everyday activities (e.g., Ettema et al, 2010;
Schwanen and Wang, 2014). In turn, activity engagement is related
to the travel options people have. In the field of transportation
research there is therefore a growing interest in studying the
relationship between quality of life or subjective well-being and
activity-travel behaviour (e.g., Metz, 2000; Spinney et al., 2009;
Ettema et al., 2010; Kolodinsky et al., 2013). Although the defini-
tions of mobility and quality of life differ, studies agree that quality
of life and mobility are related.

In the field of transportation research there are only very few
studies that consider the relationship between mobility attributes
and subjective measures of social interaction. Thus far, attention
has mainly been paid to the more objective measures of social
activity-travel behaviour, such as the frequency and distance of
social trips (e.g., Carrasco and Miller, 2006, 2009; Kemperman
et al., 2006; Farber and Paez, 2009; Carrasco, 2011; van den Berg
et al., 2009, 2011, 2012; Kowald et al., 2013), with a number of
them focussing specifically on the ageing population (e.g.,
Tacken, 1998; Paez et al., 2006; van den Berg et al., 2011).

Regarding the subjective aspects of social interaction Delmelle
et al. (2013) analysed which personal characteristics, housing
and residential neighbourhood characteristics and commuting
and transportation characteristics influence social satisfaction.
They measured social satisfaction on a six-point Likert scale, asking
respondents how satisfied they are with their social contacts, and
used an ordinal probit regression model to analyse the data. With
respect to the mobility-related variables they found that car own-
ership increases social satisfaction. They suggest that car owner-
ship “increase[s] mobility in a time of increasingly dispersed
social networks”. In addition, their results show a positive effect
of living close to a public transport stop with a high frequency of
departures, which may also be explained by a higher accessibility
of social network members. Regarding commute times they found
a negative effect of a long commute.

In a recent study, Weijs-Perrée et al. (2015) analysed the
relationships between personal characteristics, neighbourhood
characteristics, travel behaviour, social interactions, social satisfac-
tion and loneliness using path analysis. They measured loneliness
using a three-item Loneliness Scale that was developed by
Hughes et al. (2004), based on the 20-item Revised UCLA
Loneliness Scale (Russell et al., 1980), asking respondents how
often they feel they lack companionship, how often they feel left
out and how often they feel isolated from others. The response
categories were: hardly ever (1), some of the time (2), and
often (3). Their results indicate that people who own a car feel less
lonely and that loneliness has a negative effect on social satisfac-
tion. In addition, it was found that people who walk more often
have a higher social satisfaction and people who cycle more often
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have more social interactions, which in turn has a positive effect on
social satisfaction.

This review of the literature has shown that several studies
have examined the effects of socio-demographics and characteris-
tics of the residential neighbourhood on loneliness and social sat-
isfaction. In the field of transportation attention has been paid to
the relationship between mobility and objective measures of social
activity patterns. However, the more subjective measures of social
life are lagging behind. This study therefore examines the role of
mobility characteristics, neighbourhood and personal characteris-
tics in subjective feelings of loneliness, with a specific focus on
the role of age.

3. Data collection

This section discusses the data collection instrument, the field-
work and the basic sample characteristics.

3.1. Data collection instrument

To collect data on the relationship between loneliness and per-
sonal, mobility and built environment characteristics, a data collec-
tion instrument was designed, consisting of a paper-and-pencil
questionnaire and a two-day social interaction diary.

In the literature there are two common operationalisations of
loneliness. The first one considers loneliness to be unidimensional
and asks directly for the frequency or intensity of feeling lonely.
The second one considers loneliness to be a multidimensional con-
struct that has to be measured with a number of items (Pinquart
and Sorensen, 2001). The scales that are used most often are the
UCLA Loneliness Scale (Russell, 1982) and the De Jong-Gierveld
Loneliness Scales (De Jong-Gierveld and Kamphuis, 1985; De
Jong-Gierveld and Van Tilburg, 2010). To measure feelings of lone-
liness, we used a Likert scale response to the question: “to what
extent do you agree with the statement: | experience social isola-
tion/loneliness?” The answers ranged from fully agree (1) to fully
disagree (5). According to Pinquart and Sorensen (2001) this
method has face validity, however, they stress that loneliness has
negative connotations and is therefore likely to be underreported
when addressed directly.

Based on the discussed literature, the following relevant per-
sonal and household characteristics are collected: age, gender,
household composition, education level, work, income, health sta-
tus and social contacts. Health is measured on a five point Likert
scale, asking the extent to which the respondent is satisfied with
his/her own health. To measure social contacts, the number of
face-to-face social interactions in 2 days, as recorded in the social
interaction diary, is used. Respondents were asked to record all
their face-to-face social interactions during 2 days in the interac-
tion diary. They were first given a list of location types (e.g., home,
another person’s home, work, school, supermarket, shopping cen-
tre, restaurant, and park). For each location type they were asked
to indicate whether they had visited it that day and whether or
not they had had contact with someone (other than household
members) at that location. They were then asked to record for each
social interaction the location, the number of contacted persons at
that location and their roles (relatives, neighbours, friends, etc.),
the aim of the contact and how important it was for them. The
other characteristics are all measured the usual way. Regarding
the built environment the following characteristics are collected:
type of dwelling, urban density, distance to and satisfaction with
facilities. Type of dwelling and satisfaction with facilities (consist-
ing of public, commercial, and cultural services in the residential
area) were asked in the survey; urban density and distance to several
facilities (e.g., public green, school, bar, restaurant, supermarket,

daily shop, non-daily shop, shopping centre, community centre,
train station, highway) were retrieved from Statistics Netherlands
based on postal code. With respect to mobility characteristics the
questionnaire asked whether or not the respondents use a car, a
bicycle and public transport.

3.2. Fieldwork

Data collection for this study took place in Noord-Limburg,
which is located in the southeast of the Netherlands.
Noord-Limburg is the northern part of the province Limburg and
consists of the municipalities Beesel, Bergen, Gennep, Horst aan
de Maas, Mook en Middelaar, Peel en Maas, Venlo and Venray. At
this moment, the area has around 280,600 inhabitants, out of
which 18% is 65 or older. This percentage is slightly higher than
the percentage of 17% for the Dutch population. However, the area
is expecting a demographic decline and increased ageing. In 2030
the area is expected to inhabit 271,900 people, out of which 28%
will be 65 and over, as opposed to 24% of the total Dutch popula-
tion. The expected demographic changes make the area an inter-
esting case study for our research.

To be able to estimate the impact of the built environment on
loneliness, data was collected in several towns with varying popu-
lation densities.

In the Netherlands, five classes of urban density are distin-
guished based on the ‘surrounding address density’, which is the
average number of addresses per 500 meter square within a kilo-
metre radius from the address:

1. very high density (2500 or more addresses per km?),
2. high density (1500-2500 addresses per km?),

3. moderate density (1000-1500 addresses per km?),
4. low density (500-000 addresses per km?),

5. very low density (less than 500 addresses per km?).

In Noord-Limburg only 5440 residents (2%) live in very high
density (in the centre of Venlo); 21% live in high density; 17% live
in moderate density; 28% live in low density and 32% live in very
low density. Because of the low percentage of the population in
very high density areas, very high and high density were merged.
The aim was to collect equal numbers of diaries for the remaining
four classes of urban density. Furthermore, in order to be able to
estimate age effects, we intended half of the sample to consist of
elderly people aged 65 or over. To achieve this, surveys were dis-
tributed in neighbourhoods with high percentages of seniors, some
of which with seniors housing.

Between January and March 2014 a total of 430 surveys were
distributed by contacting respondents in person at their home
address. The completed surveys and diaries were picked up one
week later. This resulted in a good response. Out of the 430 diaries
that were distributed, 380 returned, out of which 344 are suitable
for the analyses. Fig. 1 shows a map of Noord-Limburg in the
Netherlands and the locations of the sampled respondents.

3.3. Sample characteristics

The basic sample characteristics are shown in Table 1. As can be
seen, the sample is almost equally divided by gender. With respect
to age, the sample is not representative of the population of
Noord-Limburg. The age group 35-64 is underrepresented,
whereas the oldest cohorts are overrepresented in the sample.
More than half of the respondents are aged 65 years and over,
whereas these age groups make up 24% of the population of
Noord-Limburg (Statistics Netherlands, 2014). This was done
intentionally, in order to be able to estimate interaction effects of
age. As a result of the distribution of the sample over age
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Fig. 1. Location of Noord-Limburg and the sampled respondents.

categories, the sample also differs from the population with
respect to household composition. Half of the respondents are cou-
ples. Households with children make up only 22% of the sample,
and 28% of the sample consists of single person households. One
third of the respondents has a bachelor’s degree or higher, whereas
14% only has primary education. One fifth of the respondents work
full time. More than half of the respondents do volunteer work.
15% of the respondents assess their health as very good. On aver-
age, the respondents recorded 6 face-to-face social interactions in
2 days in the social interaction diary.

With respect to the characteristics of the living environment
Table 1 shows that one fourth of the respondents live in an apart-
ment. One third of the respondents have lived at their current
address for at least 20 years, whereas 10% have moved there in
the last 2 years. 36% is very satisfied with their neighbourhood
and 67% is satisfied with the amenities and facilities in the neigh-
bourhood. Regarding urban density the results show that 21% lives
in an urban area, which is defined as more than 1500 addresses per
square kilometre. 26% live in rural areas with a density of less than
500 addresses per square kilometre. The distances to a daily shop, a
public green facility and a highway access road were retrieved
from Statistics Netherlands. The average distances are 0.85; 0.62
and 1.12 km respectively. The mobility characteristics show that
85% of the respondents use a bicycle, 88% use a car and 47% use
public transport.

The dependent variable in our analyses is the individuals’ percep-
tion of loneliness. Table 2 shows the distribution of this variable.
Loneliness was measured on a five point scale. However, for the
analyses we recoded it into four categories. As can be seen in Table 2
almost half of the respondents fully disagree with the statement “I
experience social isolation/loneliness”; and another 30% disagrees.
17% of the sample neither disagree nor agree, 3% agree and 2% fully
agree. These last two categories were merged for the analyses. The
percentage of respondents who agree or fully agree to feel lonely
or socially isolated (5%) seems low compared to other studies. For
instance RIVM (2013) concluded that 30% of the Dutch adults are
somewhat lonely and 8% are (very) lonely. The relatively low per-
centage of respondents agreeing to be lonely may be caused by the
fact that we used a question asking directly about loneliness.
Because the term loneliness has negative connotations, this may
have caused respondents not to admit to being lonely (Pinquart
and Sorensen, 2001). In addition, people who are lonely are probably
less likely to take part in a survey on social activity behaviour. One
should therefore interpret the findings with caution.

4. Methods and results

The aim of this paper is to explain feelings of loneliness as a
result of personal and household characteristics, attributes of the
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Table 1
Sample characteristics (N = 344).

N % Mean  St.

dev.
Personal characteristics
Gender Male 177 515
Female 167 485
Age Age <35 75 218
Age 35-64 82 238
Age 65-75 116 33.7
Age 75+ 71 206
Household Single person 96 279
composition
Couple without 173 503
children
Household with 75 218
child(ren)
Gross household <€ 21,000 per year 44 12.8
income
€ 21,000-34,000 per 94 273
year
€ 34,000-43,000 per 86 25.0
year
>€ 43,000 per year 90 26.2
Education High (BSc) 112 326
Medium 184 535
Low 48 14.0
Work status Full time work 69 20.1
Part time 29 8.6
No work 246 713
Volunteer Volunteer 193 56.1
No volunteer 151 439
Health status Very good health 51 148
Less good health 293 85.2
Social contacts Number in 2 days 596  3.25
Built environment characteristics
Type of residence Apartment 89 259
House 255 741
Length of residence <2 years 36 10.5
2-20years 187 544
>20 years 121 35.2
Neighbourhood Very satisfied 123 358
satisfaction
Less satisfied 221 64.2
Satisfaction with (Very) satisfied 232 674
facilities
Less satisfied 112 326
Urban density >1500 addresses per 72 209
km?
1000-1500 addresses 107 31.1
per km?
500-1000 addresses 77 225
per km?
<500 addresses per 88 256
km?
Accessibility Distance to daily shop 0.85 0.41
(km)
Distance to public 0.62 031
green (km)
Distance to highway 112 042
(km)
Mobility characteristics
Uses bicycle Yes 292 849
No 52 151
Uses car Yes 302 87.8
No 42 122
Uses public Yes 160 46.5
transport
No 184 535

residential location and mobility characteristics. As the dependent
variable is measured at an ordinal scale, we use ordered logistic
regression. We estimate four models. The first one only includes
age as an explanatory variable. In model 2 the other personal and
household characteristics are added. In model 3 the characteristics

Table 2

Distribution of loneliness.
Loneliness N % Loneliness (merged) N %
1 Fully agree 7 2.0
2 Agree 10 29 1 Agree 17 49
3 Neutral 60 174 2 Neutral 60 174
4 Disagree 104 30.2 3 Disagree 104 30.2
5 Fully disagree 163 47.4 4 Fully disagree 163 474

of the built environment are added and in the final model the
mobility characteristics are added.

The results of the models can be seen in Table 3. As the depen-
dent variable was coded in a way that a higher score means that
one is less lonely, negative coefficients in Table 3 suggest that
the variable has an increasing effect on loneliness, and positive
coefficients suggest that the variable decreases loneliness. The first
model, containing only age as an explanatory variable has a Cox
and Snell R? of 0.021, the Nagelkerke R? is 0.023, and the McFadden
R? is equal to 0.009. This indicates that the fit of the model is poor
and only a small improvement over the null model. The coeffi-
cients for the age categories are all negative, with the largest value
for the oldest cohort. This indicates that older people are more
likely to feel lonely compared to their younger counterparts.

In the second model, other personal and household characteris-
tics are added. This model is a substantial improvement over the first
model, with a Cox and Snell R? of 0.226, a Nagelkerke R? of 0.250, and
a McFadden R? of 0.109. Income is not included in the models as it is
strongly correlated with education. As can be seen in Table 3, the
coefficients for the age groups change considerably. In this model
we find the largest negative coefficient for the age group 35-64. This
is probably due to correlations between age and other variables.
Older people are likely not to work, to have a lower level of health,
to be lower educated and to volunteer. Our results suggest that
age-related differences in loneliness are thus partially attributable
to these other personal and household characteristics. In addition,
we find that having children in the household has a positive effect.
However, the results show a large negative effect of having children
for the youngest age group. This indicates that especially people
under 35 who have children tend to feel lonelier. This is probably
the group who only recently entered parenthood and is experiencing
adecrease in (time for) social activities. In line with expectations we
find that lower educated people are more likely to feel lonely or
socially isolated. In addition, the results indicate that people who
participate in volunteer work are less lonely. This might be
explained by the fact that volunteering activities usually involve
presence of other people. This finding is in line with previous
research (e.g., Hughes et al., 2004). We find a strong positive effect
of a good perceived health, which is in line with earlier studies
(e.g., Scharf and De Jong Gierveld, 2008; De Jong-Gierveld and Van
Tilburg, 2010; Delmelle et al., 2013; Weijs-Perrée et al., 2015).
The number of social interactions recorded in 2 days has a small
positive effect, suggesting that the number of social interactions
contributes in reducing feelings of loneliness. No effects are found
for gender or work status.

The third model shows again a substantial improvement over
the previous model. It has a Cox and Snell R? of 0.395, the Nagelk-
erke R? is 0.437, and the McFadden R? is 0.218, indicating a good
model fit. In addition to the significant personal and household
characteristics in model 2, the results of model 3 show a significant
positive coefficient for single person households. This result is sur-
prising as one would expect people living with a partner to feel less
lonely, which was found in other studies (e.g., Scharf and De Jong
Gierveld, 2008; De Jong-Gierveld and Van Tilburg, 2010). More-
over, the results show larger coefficients for the age categories,
with again the largest negative effect for people aged 35-64.
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Table 3
Results for ordered logit model of loneliness (N = 344).

Model 1 Model 2 Model 3 Model 4
Threshold 1 -3.57 -295 -3.51 -1.82
Threshold 2 -1.75" -1.10° -1.39 0.35
Threshold 3 -0.38" 0.53 0.60 239
Age 35-64 -0.52" -152"" 2577  -1.08
Age 65-75 -0.57" -0.97" -1.92" —0.42
Age >75 -080""  -0.56 -1.70 -0.18
Male -0.14 0.03 -0.13
Single person 0.08 077 0.69°
Children 145 141 156
Children * age < 35 -226 =313 333
High education 0.14 0.24 0.07
Low education -1.01"" -132"77  -139"
Full time work 0.23 043 0.60
Volunteer 0.67 " 0.55" 0.48"
Very good health 148 147 1437
Nr of contacts 011" 012" 0.08
Lives in apartment -220 217
Apartment * 66-75 2.40 237
Apartment * >75 1.74" 1.80"
Residence < 2 years 0.23 0.11
Residence < 2 years * <35 2.07 2.01
Residence > 20 years 0.15 0.11
Residence > 20 years * >75 1.13 1.27
Perceived neighbourhood 134 13177
Perceived facilities 1.21 1.19
Lives in high density 0.22 0.34
Lives in very low density 0.07 0.16
Distance to daily shop (km) -0.11 —0.08
Distance to green (km) 0.03 0.08
Distance to highway (km) —-0.58 —-0.61
Uses bicycle -0.23
Uses bicycle * age <35 1.60°
Uses car 0.70
Uses public transport 0.56
Cox and Snell R-Square 0.021 0.226 0.395 0.413
Nagelkerke R-Square 0.023 0.250 0437 0.458
McFadden R-Square 0.009 0.109 0.218 0.228

" Significant at 0.10 level.
" Significant at 0.05 level.
" Significant at 0.01 level.

With respect to the characteristics of the residential environ-
ment we find a negative coefficient of living in an apartment. This
indicates that people living in an apartment tend to feel more
lonely and isolated. This is in line with findings of Delmelle et al.
(2013). However, the interaction effects show positive coefficients
for the oldest two cohorts living in an apartment, which (largely)
neutralise the effect. This means that living in an apartment only
has a negative effect for the youngest age groups. This is counter-
intuitive since one would expect a negative effect for older age
groups as well, particularly for older adults who recently moved
to an apartment. The explanation for this is unclear.

Regarding length of residence in the neighbourhood we find a
positive effect of a short residence for the youngest age group,
which is significant at the 10% level. For this age group a recent
move is probably related to a positive life event such as moving
out of the parental house to live independently or moving in with
a partner. In addition, as expected, we find a positive effect of a
long residence in a neighbourhood for the oldest age group.

The results indicate that people who are very satisfied with
their neighbourhood tend to feel less lonely. This is also in line
with expectations. A higher satisfaction with the neighbourhood
might imply that people are better integrated in the neighbour-
hood and have more social contacts there. Weijs-Perrée et al.
(2015) found that people with a stronger neighbourhood
attachment are less lonely. Satisfaction with the facilities in the
neighbourhood is also associated with a lower likelihood of feeling

lonely. However, the distance to shops and green facilities is not
found to affect loneliness and social isolation. Also, urban density
is not found to affect feelings of loneliness or social isolation either,
whereas Delmelle et al. (2013) did find a significant relationship
between urban density and social satisfaction, with a positive
effect of a high density level. However, we find that, although
only significant at the 10% level, distance to a highway access road
has a negative effect. This might suggest that accessibility reduces
feelings of loneliness.

Finally, the mobility characteristics are added to the analyses.
The Cox and Snell R? of the final model is equal to 0.413, the
Nagelkerke R? is 0.458, while the McFadden R? is equal to 0.228.
This indicates a good model fit, however, it is only a small improve-
ment over the third model. Specifically, adding the effects of trans-
port mode use reduces the effects of age. The coefficients for the
age groups become insignificant in this model. Differences among
age cohorts in feeling lonely can thus partly be explained by differ-
ences in their mobility. Regarding the use of transport modes, we
find a positive interaction effect of using a bicycle for the youngest
age group, and positive main effects for using a car and also for
using public transport. This is in line with our expectations as dif-
ferent transport modes increase the opportunities to interact with
others at larger distances. It is also in line with Weijs-Perrée
et al. (2015) who found a positive effect of car ownership, and
Delmelle et al. (2013) who concluded that there are positive effects
of car ownership and public transport accessibility on social
satisfaction.

5. Conclusions and discussion

Social relations are important for people’s quality of life. In
addition to the more objective aspects (such as social network size
and frequency of social interaction) it is important to study subjec-
tive aspects of social relations. This study therefore aimed at pre-
dicting the extent to which people feel lonely or socially isolated.
Based on a survey among 344 respondents in Noord-Limburg in
the Netherlands in 2014, four ordered logit models were estimated.
Age, other personal and household characteristics, characteristics
of the residential environment and mobility characteristics were
used as explanatory variables.

The results of the first model, including only age, showed that
older people are likely to feel lonelier. However, age explains only
a small portion of variance in loneliness. Adding other personal and
household characteristics increased the model fit considerably. It
also changed the effect of age, showing the largest negative effect
for the age category 35-64. Regarding the other personal and
household characteristics, the results indicated that households
in the age category of 35-64 with children are less lonely, whereas
household younger than 35 years of age with children are more
likely to be lonely. In line with other studies we found lower edu-
cated people to be lonelier and healthier people, people who vol-
unteer and people who have more social interactions to be less
lonely.

In addition to the personal and household characteristics, our
results show that characteristics of the built environment play an
important role in explaining loneliness. We found that younger
people living in an apartment are more likely to be lonely. This
may however also be a reflection of income, as high income house-
holds in the Netherlands are less likely to live in an apartment. For
the youngest age group a recent move is related to a lower likeli-
hood of being lonely, whereas we found a positive effect of a long
residence for the oldest age group. The latter suggests that older
adults profit from ageing-in-place, i.e. to remain living in the com-
munity, where they can maintain independence and connections
to social relations and support (e.g., Wiles et al., 2011).
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The urban density level of the residential area was, in contrast
with other studies (e.g., Delmelle et al., 2013), not affecting feelings
of loneliness or social isolation. We did however find that people
who are more satisfied with their neighbourhood and the facilities
in the neighbourhood tend to feel less lonely. These people proba-
bly feel more at home in their living environment and therefore
experience less loneliness. Results also suggest that accessibility
reduces feelings of loneliness. People living closer to a highway
access road were found to be less lonely. These results suggest that
feeling at home in the neighbourhood and accessibility are impor-
tant for people’s quality of life in all neighbourhoods, regardless of
urban density. Urban planners and policy makers should take this
into consideration.

Finally, our study looked into the impact of mobility character-
istics on loneliness, whereas this impact has generally been over-
looked in the existing literature. We found that the use of
different transport modes (bicycle, car and public transport) signif-
icantly reduces loneliness and explains away the age effect. Trans-
portation modes provide access to social relations outside the
neighbourhood and may be essential to maintain one’s social net-
work. In addition, public transport provides a space where people
are in close proximity and where social interactions can take place.

Overall, our study has shown that people’s residential environ-
ment and access to social relations (enabled by mobility tools) play
an important role in feelings of loneliness or social isolation.
Although our study provides interesting outcomes for urban and
transport planners and policy makers, it has some shortcomings.
The first one is the way we measured loneliness. We used a single
question, asking directly whether the respondents experienced
loneliness. Because the term loneliness has negative connotations,
this may have caused respondents not to admit to being lonely. For
future research it might be better to use a multidimensional scale,
which does not directly mention loneliness.

Second, the data collection took place between January and
March 2014. The fact that the data were collected in wintertime,
may have affected the outcomes. It is plausible that there are sea-
sonal effects on feelings of loneliness and social behaviour. It
would thus be better to collect data in all seasons.

Third, the objective measures of social relationships we used in
this study were restricted to the number of out-of-home
face-to-face social interactions with non-household members. To
reduce respondent burden we only asked respondents to record
the interactions that are most relevant with respect to transporta-
tion. However, this decision may have some impact on the results,
since we omitted interactions that probably also affect feelings of
loneliness, such as interactions within the household and ICT
mediated social interactions. For future research it is therefore
advisable to include these interactions.

Fourth, we found that the neighbourhood characteristics
explain a considerable part of variance in loneliness. However,
the most important variables are people’s perception of the neigh-
bourhood and its facilities. We should be cautious when interpret-
ing the influence of neighbourhood perception on loneliness,
because it is plausible that people who are generally more opti-
mistic tend to scores more positive on all self-rated aspects. Addi-
tional (objective) measures of urban form, and neighbourhood
walkability and neighbourhood income could strengthen the
analyses.

Finally, although we found the mobility characteristics to have a
significant effect on loneliness, the explanatory power was rather
modest. This is probably related to the fact that we measured the
use of car, bicycle and public transport as binary variables, instead
of asking about the frequency of transport mode use. More exten-
sive measures of mobility will probably show stronger relation-
ships with feelings of loneliness. Moreover, additional measures
could be added, such as frequency of walking in the neighbourhood,

public transport level of service, and car availability. Our study
suggests that including built environment and mobility character-
istics in the study of subjective measures of quality of life is rele-
vant, although further research is needed.
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