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Abstract: The many devastating mental health outcomes associated with chronic loneliness is the
motivation behind research into examining personal and demographic characteristics of the lonely.
The present study sought to examine the connection of where people live (degree of urbanization)
and what people do (leisure activities) with self-report of loneliness in a large sample (N = 8356) of
unrelated Dutch adults. Information regarding where people live and what they do in their leisure
time was entered into a regression analysis for self-reported loneliness. The overall regression was
significant and accounted for 2.8% of the loneliness scale scores. Significant independent predictors
for loneliness were living in heavily urbanized areas and engaging in fewer social activities. People
who went sightseeing or to amusement parks/zoos or who participated in clubs reported being less
lonely. Spending time using a computer predicted higher self-report loneliness scores. Consistent
with previous research, after controlling for other variables, gender was not a significant predictor of
loneliness but both a younger age and a curvilinear or U-shaped curve of age predicted loneliness
(the younger and the much older). The results suggest that meaningful interpersonal interactions
may result in lower feelings of loneliness.
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1. Introduction

In 2018, the United Kingdom made international headlines by announcing a Minister of Loneliness
to address growing concerns about negative outcomes for its lonely citizens. Such outcomes
include increased anxiety, depression, and suicidal ideation (Chang et al. 2017; Conde-Sala et al. 2019;
Maes et al. 2019). Physical health is also at risk; loneliness is associated with poor cardiac
health, inadequate sleep patterns, and lower subjective health ratings (Cacioppo et al. 2002;
Peltzer and Pengpid 2017). To be lonely is to feel distress and dissatisfaction with one’s current
social relationships (Perlman and Peplau 1981). These feelings can be adaptive, making one more
attuned to emotional expression in others or motivating one to seek social interactions and develop
relationships (Lucas et al. 2010; Luhmann et al. 2015). But, when these attempts fail, and social
relationships are absent or deficient, loneliness becomes chronic, and the mental and physical health
consequences emerge. Evidence of these consequences has prompted research into the characteristics
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of lonely people. The purpose of the present analysis was to extend the literature on the factors in
human life that are associated with loneliness. Of particular interest for this paper are where people
live and what they choose to do in their leisure time.

Leisure time is when work, school, or family responsibilities do not restrict the individual;
time when people can choose to do something they enjoy. Engaging in leisure activities has been
associated with identity development and mental well-being (Lampinen et al. 2006; Layland et al. 2018).
Activities that require perseverance or that contribute to career development have a positive impact on
personal growth and happiness, and active and productive leisure activities have been found to predict
involvement in social relationships (Kim et al. 2015; Toepoel 2013). On the other hand, tasks that
are sedentary (Vancampfort et al. 2019), done alone (Queen et al. 2014), or perceived as meaningless
(Tam and Chan 2019) are associated with greater loneliness. Leisure activity is most often by personal
choice, making it a particularly revealing variable for individual differences.

Urban centers often provide many options for leisure activities, including entertainment, organized
sports, or community gatherings; however, there is evidence that despite these opportunities, the
geographical location can influence loneliness and mental health concerns. Wen et al. (2006) found that
factors such as crowding and air pollution contributed negatively to self-rated health, even beyond
the social characteristics of the community. Studies investigating loneliness and urbanization have
typically focused on older adults, and the results do suggest that loneliness increases when these
individuals are further from urban centers (Finlay and Kobayashi 2018). Burholt and Scharf (2014)
reported that the loneliness in rurally located older adults only increased when their location caused
the limitation of access to social activities and access to family and friends. Without the factor of
age, comparing urban and rural communities, mood and anxiety disorders are more prevalent in
urban centers and residents report lower social supports, whereas rural inhabitants report a stronger
sense of community and lower rates of depression (Karmakar and Raychaudhuri 2015; Peen et al. 2010;
Romans et al. 2011). This finding is supported by one study that examined a general and clinical
population in India, where individuals in urban environments were lonelier than those living rurally
(Karmakar and Raychaudhuri 2015). There is considerable interest in loneliness and urbanization, with
news outlets and statistics agencies reporting numbers of individuals who live alone, but very few
reviewed studies use specific measures of loneliness or seek to gain the perspective of a broad range of
the adult population.

Utilizing a large sample of adults ranging from late adolescence to over 90 years, variables such as
where people live (the degree of urbanization) and what activities people do in their leisure time were
examined as potential predictors of loneliness in addition to the commonly used predictors of gender
and age. In particular, it was expected that solitary leisure activities, such as computer use, may be
associated with higher self-report loneliness scores, possibly because of the lack of rich, or face-to-face,
interpersonal interactions with others. In contrast, participating in activities, which include social
interactions, and living in smaller, less urban, communities are expected to predict lower loneliness
scores. This combination of variables have not been analyzed together in the literature and have
potential for insight into the lifestyle of the lonely.

2. Method

2.1. Participants

Participants were 8356 adult individuals (3802 men, 4552 women, and 2 transgender) with a mean
age of 45.57 years (SD = 14.89, range 17 to 97). For this sample, men (M = 49.94, SD = 13.63) were
slightly but significantly older than the women (M = 42.26, SD = 14.72; t = 23.79, p < 0.001). To generate
this sample, an individual was randomly selected from each family in the Netherlands Twin Register.
The ANTR has collected longitudinal data every two to three years since the late 1980s and has recruited
twins through birth registration and city council information (see Boomsma et al. 2006; van Beek et al.
2014; Willemsen et al. 2013). In addition to twins themselves, the ANTR includes parents, siblings,
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spouses, and adult offspring. The subset of data for the present analysis was from the 2004 survey and
this combination of variables and sample has not been presented or published prior to this study.

2.2. Measures

In addition to the demographic information of age and sex, the postal code of the participants at
the time of survey completion was used to obtain information on the degree of urbanization according
to information provided by Statistics Netherlands (Centraal Bureau voor de Statistiek [CBS] 2006).
The urbanization level was based on the mean number of addresses per square kilometer within a
circle of one kilometer of the postal code region and coded on a scale of 1 (non-urban, <500 addresses)
to 5 (very heavy; >2500 addresses; see Willemsen et al. 2005).

Self-report loneliness was assessed by three items from the revised UCLA Loneliness Scale
(Russell et al. 1980). Items asked how often an individual felt that they lacked companionship,
how often the individual felt that they were “left out”, and how often the individual felt that they were
“isolated from others”. Responses to these items were on a 1 “Hardly ever”, 2 “Sometimes”, to 3 “Often”
scale. The internal consistency (coefficient alpha) for these three items was 0.76 in the present data.
A total loneliness score represents the aggregate of the three items.

Participants also provided responses to four general leisure time activities and five specific
activities, as outlined in Table 1. The general leisure activities were rated on a 1 “Hardly ever” to 6
“Several times a week” scale. Specific activities required a response on a 1 “Hardly ever” to 4 “More than
10 hours a week” scale.

Table 1. Descriptive statistics of the leisure activities.

Activity Mean (SD) Most Common Response Correlation with Loneliness

General leisure activity

Attend movies, theatre, a play, museum or concert 2.00 (0.80)
N = 6936 2 (a few times a year) 50.7% −0.02

Spend time in nature, go sightseeing or go to an
amusement park or zoo

2.09 (0.90)
N = 6929 2 (a few times a year) 55.0% −0.04 *

Go to a cafe, eat at a restaurant or go out dancing 2.57 (1.19)
N = 6925 2 (a few times a year) 40.2% −0.03 *

Partake in activities such as neighborhood
programs, hobby or social clubs or

professional organizations

2.08 (1.44)
N = 6924 1 (hardly ever) 41.9% −0.04 *

Specific leisure activity

Take part in physical sports 1.93 (0.77)
N = 6863 2 (1–2 h a week) 43.7% −0.04 *

Take part in reading or mind sports 2.21 (0.82)
N = 6865 2 (1–2 h a week) 44.9% 0.01

Take part in listening to music 2.47 (0.92)
N = 6852 2 (1–2 h a week) 38.9% 0.06 *

Take part in computer activities
(games, Internet, etc.)

2.37 (0.95)
N = 6845 2 (1–2 h a week) 33.6% 0.06

Take part in watching TV 2.98 (0.85)
N = 6903 3 (5–10 h a week) 35.3% 0.01

* p < 0.001, two-tailed.

3. Results

For all of the analyses reported below, list-wise deletion was used when participants had missing
items; therefore, sample sizes are specified for each analysis. Individual endorsement rates of loneliness
were positively skewed (3.8% or fewer of the sample responded “often” to the three items) with the
majority of the sample (63.9% to 81.7%) provided the “hardly ever” response to each item, creating a
slight skew in overall loneliness (N = 7854). To examine the effects of urbanization, a one-way ANOVA
was conducted comparing the five urbanization categories (very heavy N = 578, heavy N = 1218,
moderately N = 1052, low N = 1302, and not urbanized N = 1347). The overall F-statistic was significant
(F(4, 5507) = 3.41, p < 0.01) due to the significant mean difference between the very heavy urbanization
group (M = 3.89, SD = 1.25) and the not urban group (M = 3.72, SD = 1.08; Tukey HSD = 0.17, p < 0.05;
see Figure 1 for means plot).
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Descriptive statistics for the four general leisure time activities and five specific activities are
provided in Table 1. Except for the activity of taking part in “neighborhood programs, hobby or social
clubs or professional organizations”, the majority of participants reported engaging in the activity a
few times a year for the first four items and at least 1–5 h a week for the five specific activities (“Take
part in . . . ”).

Predicting Loneliness

The relationships among the predictor variables were analyzed using Kendall’s Tau-B
(Khamis 2008). Age had small negative Tau-B values (≤−0.21) with attending movies/theatre, eating
out, physical sports, listening to music, and computer activities. Age had small positive (≤0.17)
Tau-B association values with the other activity variables. Age also had a small negative Tau-B
(≤−0.04) with urbanization levels. Urbanization (higher scores indicate less urbanization) had small
negative Tau-B values (≤−0.10) with attending movies/theatre, spending time in nature/zoo, eating out,
reading, listening to music, and computer activities, suggesting that urban individuals engaged in
these activities slightly more than rural individuals. Small positive Tau-B values (≤0.09) were found
between urbanization and the remaining variables suggesting that, for example, rural individuals were
more likely to participate in social clubs. Within the activities themselves, all had positive Tau-B values
with the exception of watching television, which had small negative values (≤−0.07) with attending
movies/theatre, spending time in nature/zoo, eating out, partaking in social clubs, and physical sports.

Age, sex, and urbanization were entered into a regression equation with the activity variables to
try to predict loneliness scores. The overall regression was significant (F(12, 4562) = 10.77, p < 0.001)
and accounted for 2.8% of the loneliness scale scores (Adjusted R2 = 0.025). The standardized beta
weights are listed in Table 2. Although not large, the beta weights do present an interesting set of results.
Younger people were lonelier overall, and the relationship between age and loneliness fit a convex
curvilinear pattern such that younger and older people were more likely to have higher self-report
loneliness scores, which is consistent with previous research (e.g., Victor and Yang 2012). Both sex and
the interaction of sex and age were non-significant predictors. People who spent more time in nature
(such as going sightseeing, to an amusement park or zoo) or were involved in neighborhood programs,
clubs, or organizations had significantly lower loneliness scores. In contrast, spending time engaging
in computer activities positively predicted loneliness scores.
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Table 2. Regression results of predicting loneliness scores.

Predictor Standardized Beta t

Age −0.44 −4.37 **
Sex (1 = male, 2 = female) 0.02 0.28
Age2 0.35 4.34 **
Age by Sex 0.13 1.78
Urbanization (1 = very heavy, 5 = not urban) −0.05 −3.12 **
Movies, theatre, a play, museum or concert −0.02 −1.47
Nature, sightseeing or amusement park or zoo −0.04 −2.28 *
Go to a cafe, eat at a restaurant or go out dancing −0.02 −0.91
Neighborhood programs, hobby or social clubs or
professional organizations −0.03 −2.28 *

Physical sports −0.02 −1.01
Reading or mind sports −0.02 −1.15
Listening to music 0.03 1.59
Computer activities (games, Internet, etc.) 0.04 2.55 *
Watching TV −0.01 −0.63

* p < 0.05; ** p < 0.01, two-tailed.

4. Discussion

In this study, urbanization was divided into five levels, and while the effect of the difference between
adjacent levels was fairly small, the difference between the two extremes (very heavy urbanization
and not urban) revealed that living in areas that are more rural was associated with lower self-report
loneliness scores. In general, rural communities are more likely to contain extended family and have
less transience than urban environments, creating a close community; urban environments often
provide less integration into society (Jones et al. 1985). With fewer people in proximity, opportunities
for a wide social network may be decreased; however, Stokes (1985) found that the density of a social
network was more strongly related to loneliness than the overall size. While individuals in an urban
environment may meet many people and have a variety of friendships, those friendships are less
likely to be connected, contributing to feelings of isolation. In contrast, feeling as though one has a
network of friends that are able to support you as a group may decrease loneliness. The Netherlands is
a fairly densely populated country, so that even its most remote locations are less than two hundred
kilometers from an urban center, but further studies in geographically larger countries reveal a similar
pattern. Romans et al. (2011) found greater feelings of social support and community in rural Canada
compared to Canadian cities. Likewise, among older adults in Australia, loneliness was less prevalent
in rural dwellers (Beere et al. 2019).

On examining leisure activities, taking part in computer activities was positively associated
with loneliness; that is, more time spent on the computer was associated with greater loneliness.
This finding partially confirms the initial hypothesis that engaging in activities lacking face-to-face social
interaction would contribute to loneliness. Other studies have found similar results with computer
activities; loneliness is positively associated with computer use and Internet addiction (Toepoel 2013;
Zhang et al. 2018); however past studies have not looked at computer use alongside other leisure
activities. Among the other specific activities, watching TV and listening to music can be both solitary
and social. Reading is the only other activity in this study that almost never involves face-to-face
social interaction, yet it does not contribute significantly to loneliness. While many people would
say that there were times they “couldn’t put the book down”, reading has never been a concern for
behavioral addiction or as a contributor to psychological distress. There is clearly something different
about people’s engagement with computers that is associated with loneliness. Nowland et al. (2018)
have suggested that a key factor is that greater loneliness is observed when one’s online world begins
to replace the offline world; loneliness is highly related to substituting face-to-face relationships and
interactions for those that are online. Over and above one’s participation in other activities, computer
use remains a strong predictor of loneliness. Future research seeking to describe computer use in
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more detail and investigate the motivation for online social interactions would be valuable for further
understanding the link between leisure-time computer use and loneliness.

Consistent with the present study hypotheses, the results indicated that leisure activities that
include being in public or engaging with others (e.g., going to a zoo, attending a play, participating in
organizations) are associated with lower loneliness. Lonely people are more likely to experience social
anxiety (Jones et al. 1981) and therefore, may avoid public or social leisure activities. Lonely individuals
also tend to experience less enjoyment from their experiences, so they may be less motivated to make
the effort to overcome anxiety-provoking situations for the sake of a leisure activity (Queen et al. 2014).
The results suggest that individuals who choose to spend their time in public or in social activities are
less lonely. Moreover, the choice of leisure activity was not a matter of access from the perspective of
urbanization (i.e., having more access to social opportunities in an urban location), as the correlations
between specific activities and degree of urbanization were very small.

Age was not found to have large correlations with specific leisure activities, though a small trend
was found with younger individuals more likely to attend movies/theatre, eat out, play sports, listen to
music and go on the computer. Related to loneliness, age followed a U-shaped pattern suggesting
greater loneliness in young adulthood, and towards elder adulthood. This is consistent with most
previous research (e.g., Joiner and Rudd 1996; Pinquart and Sörensen 2001; Victor and Yang 2012).

5. Limitations and Future Directions

The present study was cross-sectional and descriptive, so while rural areas, social activities, and
computer activity account for variance in loneliness, causal statements cannot be made. Self-report
measures also leave room for some error in estimation, particularly for time estimates on leisure
activities. Future studies might consider daily tracking for more specific measurement. While loneliness
is a subjective experience and widely measured by self-report, identifying the number of close friends
may be a useful measure to help corroborate loneliness, as Hamid and Lok (2000) found significant
differences in number of close friendships between lonely and non-lonely individuals. Additionally,
the data for the present research was collected in 2004, and the interim history has seen significant
changes in technology and its integration into social and daily life. It is admittedly difficult for research
to keep up with the rapid development in communicative technology, but nonetheless important to
mark changes and evaluate outcomes. Future research in how loneliness is experienced with respect
to newer smartphone technology and the expansion of social media would be beneficial. There is
certainly research done on the impact of social media on psychological outcomes (e.g., Hunt et al. 2018;
Yang 2016) but little taking into account other “offline” leisure activities.

Computers now encompass some of the other leisure activities identified in this study, namely
watching television, reading, and listening to music. There is some evidence that social media
can enhance relationships and those that are not lonely spend more time on social media than
those who are lonely (Nowland et al. 2018; Twenge et al. 2018). Even within social media use
studies, the ways that people interact have different relationships with psychological outcomes.
For example, Yang (2016) found that interacting and browsing on “Instagram” related to lower loneliness
scores, but only posting on “Instagram” was associated with increased loneliness. In smartphone
research, both social and non-social use (reading, accessing entertainment, etc.) contribute to
habitual and excessive smartphone use, which is associated with depression, anxiety, and loneliness
(Casale and Fioravanti 2011; Van Deursen et al. 2015). While the increase of social media and variety
of computer use has changed since the data was collected, the trends around excessive computer use
continue to point to problematic outcomes in loneliness and other mental health problems. Identifying
patterns of use that are healthy and can combat loneliness will be essential for the future.

6. Conclusions

The results of this study contribute to the literature on disentangling the lives of those who live
with loneliness. As loneliness has been found to be due to both genetic and environmental factors
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(Boomsma et al. 2005; Schermer and Martin 2019), but where people live is due mainly to environmental
factors (Willemsen et al. 2005), understanding how loneliness, the home environment, and activities
are connected adds to the understanding of loneliness. The knowledge is important, as knowing
factors associated with loneliness across adulthood can not only inform individual treatments and
recommendations, but also draw attention to the wider fields of community development in urban
centers and access to social opportunities.
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