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Abstract

Contrary to common stereotypes, loneliness is not restricted to old age but can occur at any life
stage. In this study, we used data from a large, nationally representative German study (V=
16,132) to examine and explain age differences in loneliness from late adolescence to oldest old
age. The age distribution of loneliness followed a complex non-linear trajectory, with elevated
loneliness levels among young adults and among the oldest old. The late-life increase in loneliness
could be explained by lower income levels, higher prevalence of functional limitations, and higher
proportion of singles in this age group. Consistent with an age-normative perspective, the
association of income, relationship status, household size, and work status with loneliness differed
between different age groups. In contrast, indicators of the quantity of social relationships (social
engagement, number of friends, contact frequency) were universally associated with loneliness
regardless of age. Overall, these findings show that sources of loneliness in older adults are well
understood. Future research should focus on understanding the specific sources of loneliness in
middle-aged adults.
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Lonely people are often depicted as older adults relegated to a solitary existence. The reality,
however, is that loneliness is experienced by people of all ages and is not confined to people
who live solitary lives. To begin, loneliness is not synonymous with being alone. Loneliness
is commonly defined as a perceived discrepancy between desired and actual social
relationships (Peplau & Perlman, 1982), and therefore is also often called perceived social
isolation. Perceived social isolation is distinguishable from objective social isolation, living
alone, and solitude in that the latter circumstances may or may not be distressing, dependent
in large part on whether people have control over the frequency with which they socialize,
their living arrangements, and the amount of time they spend alone. Loneliness is
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characterized by a perceived lack of control over the quantity and especially the quality of
one’s social activity (Newall et al., 2009; Schulz, 1976).

Furthermore, loneliness is not restricted to old age. Rather, extant data suggest that
loneliness levels tend to peak in young adulthood (defined here as < 30 years) and then
diminish through middle adulthood (30 — 65 years) and early old age (65 — 80 years) before
gradually increasing such that loneliness levels do not reach and surpass young adult levels
until oldest old age (> 80 years) (for meta-analyses and reviews, see Perlman, 1990; Pinquart
& Sorensen, 2003; Qualter et al., 2015).

Age differences in loneliness may arise from two distinct sources. First, the risk factors
associated with increased levels of loneliness may be more prevalent in one age group than
another. For instance, higher levels of loneliness among older adults are often attributed to
the smaller social networks, greater percentage of single households, and more prevalent
and/or severe functional limitations among this age group relative to younger adults (de Jong
Gierveld & van Tilburg, 1999; Green, Richardson, Lago, & Schatten-Jones, 2001; Luo,
Hawkley, Waite, & Cacioppo, 2012). Second, the relative impact of a specific risk factor
may vary across the life span. For instance, the number of friends may be more strongly
correlated with loneliness among adolescents and young adults, for whom friendships are
their primary social relationships, than among middle-aged and older adults (Green et al.,
2001; Qualter et al., 2015). In the present paper, we examine the age distribution of
loneliness and these different sources of age differences in loneliness in a large-scale,
nationally representative study from Germany.

Previous Studies on Age Differences in Loneliness

As noted above, previous studies suggest that the age distribution of loneliness is U-shaped
with elevated levels in both early and late adulthood and relatively lower levels during mid-
adulthood (for reviews, see Pinquart & Sérensen, 2003; Qualter et al., 2015). However,
many of these studies have focused on selected age groups rather than the entire adult age
range (e.g., Heinrich & Gullone, 2006; Victor & Yang, 2012), making it difficult to
distinguish age differences from the many other differences among surveys. This limitation
can be addressed by using data from large, age-heterogeneous surveys that incorporate
measures of loneliness. To date, such surveys have typically used single items that ask a
direct question about the frequency with which respondents experience loneliness (e.g.,
Victor & Yang, 2012; Yang & Victor, 2011). Responses allow a direct assessment of the
prevalence of loneliness, but face-valid questions about loneliness may elicit biased
responses, and certain subgroups are more likely than others to underreport loneliness when
asked directly (Borys & Perlman, 1985; Nicolaisen & Thorsen, 2014). In the case of age,
loneliness may be more readily reported in older age when it is considered age-typical than
in younger age. Indirect measures reduce this bias by asking about deficits, and feelings
about deficits, in social relationships and by avoiding the use of terms like “lonely” and
“loneliness.” Indirect measures are also invariably multi-item measures that offer greater
reliability than single-item measures. Moreover, recent studies have shown that prevalence
findings obtained with a single direct item do not generalize to multi-item indirect loneliness
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questionnaires, and the two types of loneliness measures do not produce equivalent
correlations with age (Nicolaisen & Thorsen, 2014; Shiovitz-Ezra & Ayalon, 2012).

Another limitation of many previous studies is that age is treated as a categorical variable
such that the respondents are grouped into different age groups (e.g., Victor & Yang, 2012).
This approach is no doubt suitable to detect general age trends, but the use of broad age
groups may conceal subtle age differences and discontinuities in the age distribution.

In sum, prior findings on age differences in loneliness need to be replicated in samples that
represent the entire life span and in which loneliness is measured indirectly with multiple
items. In this study, we used the first panel-wide loneliness data collected as part of the
nationally representative German Socioeconomic Panel (SOEP; Wagner, Frick, & Schupp,
2007) to examine the age distribution of loneliness from late adolescence to oldest old age in
Germany and to explain these age differences. Loneliness was measured with a three-item
measure first validated in the Health and Retirement Study (HRS) (Hughes, Waite, Hawkley,
& Cacioppo, 2004) and translated to German for use in the SOEP (Hawkley, Duvoisin,
Ackva, Murdoch, & Luhmann, 2015).

Explaining Age Differences in Loneliness

Previous research has identified a host of risk factors for loneliness, ranging from female
gender and low income to health problems to low quantity and quality of social relationships
(Cohen-Mansfield, Hazan, Lerman, & Shalom, 2015; Hawkley et al., 2008; Pinquart &
Sérensen, 2003; Victor & Yang, 2012). These variables may also account for age differences
in loneliness in two ways. First, age differences in loneliness may be due to age differences
in the distribution of these risk factors. In this case, one would expect that the impact of a
specific variable on loneliness is similar in all age groups, but that higher prevalence of a
specific risk factor is sufficient to account for higher loneliness in that age group. Second,
age differences in loneliness may also be due to age differences in the impact of a specific
variable on loneliness. Certain factors may matter more in youth than in old age, and vice
versa, and other factors may operate similarly across age (Qualter et al., 2015). Whether a
certain life context is associated with loneliness is expected to depend, at least in part, on
whether an individual perceives that the context is normative at that age. Sociocultural
norms play a role in defining the desired and expected level of social engagement, and
loneliness may ensue when the actual quantity and/or quality of social relationships do not
meet normative expectations (Ayalon, Palgi, Avidor, & Bodner, 2015). These norms change
over the life course. For instance, a teenage girl may feel lonely if she has only two good
friends whereas an 80-year old woman may feel very connected because she still has two
good friends. Norms for social engagement also differ between different life stages which
are characterized by unique developmental goals (Heckhausen, Wrosch, & Schulz, 2010).
For instance, young adults are focused on building social networks, launching careers, and
establishing lifetime partnerships. Hence, having few friends, no job, and no romantic
partner may be particularly strong risk factors for loneliness among young adults.

The age-normative life stage perspective informs our review of the factors that are likely to
influence loneliness at each age. We review factors that have been associated with loneliness

Dev Psychol. Author manuscript; available in PMC 2021 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Luhmann and Hawkley Page 4

at different ages and focus specifically on those factors that we were able to examine using
the SOEP data, beginning with the most distal causes and ending with the most proximal
causes of loneliness. According to Hawkley et al. (2008), distal factors are structural
variables that affect loneliness indirectly through their impact on more proximal,
interpersonal factors.

Sociodemographic factors

Empirical findings on gender differences in loneliness are inconsistent and seem to vary as a
function of how loneliness is measured. For example, in two studies, loneliness was more
prevalent in women when a single-item measure was used, but men were as lonely as or
even lonelier than women when multi-item measures of loneliness (i.e., the UCLA
Loneliness Scale and the De Jong Gierveld Scale) were used (Borys & Perlman, 1985;
Nicolaisen & Thorsen, 2014).

Socioeconomic status has been associated with loneliness in adults, whether measured in
terms of income or educational attainment. For instance, in a nationally representative
sample of over 24,000 17-65 year-olds in the Netherlands, the odds of severe loneliness
were three times higher in the lowest than the highest income group (Bosma, Jansen,
Schefman, Hajema, & Feron, 2015). Higher levels of education are consistently associated
with lower levels of loneliness even after adjusting for possible confounds such as income,
health, and marital status (Hawkley et al., 2008; Savikko, Routasalo, Tilvis, Strandberg, &
Pitkald, 2005). It is unclear, however, whether income and education are more important
predictors of loneliness in some age groups than in others.

Loneliness appears to vary with employment status. For instance, employed young adults
have been observed to be less lonely than their unemployed counterparts (Creed &
Reynolds, 2001). Employment is expected to be associated with lower levels of loneliness
because of the “latent functions” of employment, which include time structure, social
contact, collective purpose, status, and activity (Paul & Batinic, 2010). However,
employment may also contribute to higher levels of loneliness because it restricts one’s
available leisure time and thereby may be associated with fewer interactions with friends and
family. Across the life span, work status may be a particularly strong predictor of loneliness
during the period in which having a job is the norm, that is, between 30 and 65 years.

Marital status and living arrangements

Being married is robustly associated with lower levels of loneliness (Stack, 1998). Marriage
appears to be more important for loneliness in older than in younger adults (Green et al.,
2001; Victor & Yang, 2012), a finding that likely reflects the increasing importance of the
marital relationship with age (Choi & Marks, 2008). Nevertheless, the formation of an
intimate relationship and partnership in young adults is a developmental accomplishment
that when thwarted could trigger feelings of loneliness (Qualter et al., 2015). Relationship
status may therefore be associated with loneliness in all age groups, but the strength of this
association may increase with increasing age.

Age differences in loneliness may also be due to age differences in /iving arrangements.
Among both younger and older German adults, the proportion of people living alone is
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substantially higher than among middle-aged adults (Statistisches Bundesamt, 2011). Living
alone (versus living with others or versus living with a partner) is robustly associated with
loneliness (Sundstrém, Fransson, Malmberg, & Davey, 2009; Victor, Scambler, Bond, &
Bowling, 2000). For instance, in a random sample of over 800 Dutch older adults, living
with a spouse or partner was associated with lower levels of loneliness than living alone or
living with non-spousal others, even after adjusting for demographic factors, socioeconomic
status, health, and network size and support (de Jong Gierveld & van Tilburg, 1999). The
size of the household does not itself protect against loneliness or isolation (Victor et al.,
2000). The link between living alone and loneliness appears to be weakening over time,
however (Victor et al., 2002), possibly because the proportion of people living alone has
been rising steadily over the last decades in most Western nations (Klinenberg, 2012). Young
adults in particular choose to live alone for years longer than has been the norm in the past
(Klinenberg, 2012). Hence, the impact of household size on loneliness may be weaker for
young adults than for middle-aged or older adults.

The presence of children in the household is of particular interest for young and middle-aged
adults. Living with young children is associated with responsibilities that restrict one’s
social opportunities and may therefore be associated with higher levels of loneliness. On the
other hand, having no children in the household may also be associated with higher levels of
loneliness, for instance in middle-aged adults who are childless and thus socially
peripheralized, or who are experiencing the isolation of children having left the home (i.e.,
empty nest syndrome). In sum, living arrangements may be associated with loneliness across
age, but the direction of this association may differ between different age groups.

Physical functioning

Health issues are both precursors and consequences of loneliness. From youth to old age,
loneliness is prospectively associated with depressive symptoms, poor sleep quality, and
lower self-reported health (Hawkley & Capitanio, 2015). But health issues can also trigger
loneliness, particularly if they are associated with functional limitations that reduce people’s
opportunities for social participation in daily life. Functional limitations have been
associated with greater loneliness in, for example, adults with paraplegia from spinal cord
injury (Tzonichaki & Kleftaras, 2002), individuals with health-related reductions in the
ability to perform the activities of daily living (Cohen-Mansfield et al., 2013; Luo et al.,
2012), and older adults who lack both private and accessible public transport (Dahlberg,
Andersson, McKee, & Lennartsson, 2015). While these findings suggest that functional
limitations may increase loneliness in all age groups, a recent study in the United Kingdom
found that functional limitations were associated with loneliness only in young (15-29
years) and mid-aged adults (30-59 years), but not in older adults (> 60 years) (Victor &
Yang, 2012). Poor health and functional limitations are rare in younger individuals, and this
deviation from age-typical norms may increase the size of the association with loneliness in
younger relative to older adults for whom health and mobility are expected to decline.

Social engagement

A greater degree of social engagement — socializing with friends and relatives, participating
in social groups, attending church, and volunteering — is consistently associated with lower
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levels of loneliness from childhood through to old age (Croezen, Haveman-Nies, Alvarado,
Van’t Veer, & De Groot, 2009; Rotenberg et al., 2010), and experimental studies that
increase social engagement have been shown to reduce loneliness in young adults (Lucas,
Knowles, Gardner, Molden, & Jefferis, 2010).

Social relationships

Young adults are motivated to develop and expand a social network of their own choosing as
they launch lives outside the family of origin and for them a /arge network was seen to offer
better protection against loneliness than it did in older adults (Green et al., 2001). Consistent
with this finding, age differences were observed among 235 13-67 year-old refugees from
the former German Democratic Republic (now East Germany) who migrated to West
Germany. New friendships increased and loneliness decreased overall, but younger
individuals formed larger networks than older adults over three annual assessments
(Jerusalem, Hahn, & Schwarzer, 1996).

Frequency of social contacthas also been observed to correlate more highly with loneliness
in young and middle-aged adults than in older adults (Victor & Yang, 2012). For older
adults, on the other hand, the quality or closeness of network relationships has a larger
negative association with loneliness than it has in younger adults (Green et al., 2001; Victor
& Yang, 2012), a phenomenon that may be attributable to the greater emphasis on quality
social relationships with increasing age predicted by socioemotional selectivity theory
(Carstensen, Isaacowitz, & Charles, 1999). The shift in emphasis from quantity to quality
may begin even earlier than old age. A recent prospective study showed that the quantity
(but not quality) of social interactions at age 20, and the quality (but not quantity) of social
interactions at age 30 predicted loneliness 30 years later, at age 50 (Carmichael, Reis, &
Duberstein, 2015).

Research suggests that the importance of different types of social contacts for loneliness
changes over the life course. In a study of 325 19-85 year-olds, Segrin (2003) found that the
association between loneliness and contact with family members was largest in the younger
age group, suggesting that older adults are less dependent on family contact to maintain a
feeling of connectedness. Contact with friends, on the other hand, was equally potent in
protecting against loneliness in young and older participants. In a study of 3,589 24-75-plus
year-olds in the American’s Changing Lives Survey, no age differences were found in
associations between loneliness and numbers of friends, confidants, and children (Schnittker,
2007). Aging is associated with an increase in risk factors that limit social activity, such as
loss of a spouse and mobility limitations. Some research has shown that age is no longer
associated with loneliness when age-related risk factors are held constant (Jylha, 2004;
Queen, Stawski, Ryan, & Smith, 2014; Tijhuis, De Jong-Gierveld, Feskens, & Kromhout,
1999; Wenger & Davies, 1996). In the American’s Changing Lives Survey, reports of
loneliness actually declined with age despite role losses (Schnittker, 2007). These divergent
findings do not permit hypotheses about age differences in the contributions of social contact
type and frequency to feelings of loneliness.

Dev Psychol. Author manuscript; available in PMC 2021 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Luhmann and Hawkley Page 7

Research Objectives

Methods

Sample

In the present paper, we examined age differences in loneliness in a large, cross-sectional,
and nationally representative sample of Germans using an indirect, multi-item measure of
loneliness. To the best of our knowledge, this is the first study to use loneliness data
acquired in a single nationally representative sample across the entire adult age span. As
such, these data allow direct comparisons of loneliness levels across age. In addition, the
potency of various loneliness risk factors can be directly compared across age groups,
because the same set of explanatory variables was used at all ages. Our analyses were guided
by three main research questions. First, how is loneliness distributed across the life span?
Second, to what extent can the observed age differences in loneliness be explained by age
differences in sociodemographic factors, relationship status and living arrangements,
functional limitations, social engagement, and frequency of social contact? Finally, to what
extent do these factors vary in the strength of their association with loneliness across age? In
particular, we expected that the associations of work status, relationship status, living
arrangements, functional limitations, and number of friends with loneliness differ between
different age groups. In addition, we also explored age differences in the associations
between loneliness and those variables included in this study for which we had no clear
hypotheses with respect to their differential association with loneliness across age.

The Socioeconomic Panel (SOEP; Wagner et al., 2007) is a large-scale panel study of
German households first started in 1984. All household members aged 17 and above are
interviewed on an annual basis. Original households were sampled from the total German
population using a multi-stage stratified sampling procedure and are representative of the
German population in terms of sociodemographic characteristics such as gender, age,
sociodemographic status, and geographic region (for details, see Haisken-DeNew & Frick,
2005). All household members are retained in the SOEP even if they leave the original
household (e.g., children moving out). To compensate for sample mortality, refreshment
samples are added to the panel at regular intervals. In addition, specific groups such as
immigrants or high-income households are oversampled to ensure a sufficient sample size
for these groups.

For the present study, we used data collected in 2013, the latest available wave and the first
wave in which loneliness was measured. The total sample size in this wave was /= 19,406.
We selected those participants who provided valid data on all variables analyzed in this
study (V= 16,132, 53.0% female, age range from 18 to 103 with Myge = 53.3, Mdhge = 54,
and SD,ge = 17.2). These participants were nested within 10,256 households (corresponding
to an average of 1.6 participants per household). Of these households, 5078 households
(49.5 %) provided one participant, 4595 households (44.8 %) provided two participants, and
the remaining 583 households (5.7 %) provided three or more participants.

To ensure that our findings are generalizable to the total German population, we applied
cross-sectional sample weights in all analyses. By using sample weights, data from groups
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Measures

of participants who are underrepresented in the sample relative to their representation in the
population gain more weight in the analyses than data from groups of participants who are
overrepresented in the sample relative to their representation in the population (e.g., high-
income households).

To evaluate the replicability of our findings and to reduce the risk of reporting false
positives, we randomly split the sample into two subsamples (Sample A with n=7,962 and
Sample B with 7= 8,170) and conducted our analyses separately in both subsamples. Due to
the large size of the total sample, both subsamples were still large enough to detect even
small effects with a statistical power of > .95. The two subsamples did not differ
significantly on any of the variables included in our analyses.

For some analyses (see below), the sample was additionally split into three age groups: < 30
years (young adults, 7= 1,903), 30 to 65 years (middle-aged adults, 7= 9,881), and > 65
years (old age, 7= 4,348). These specific age groups were chosen for several reasons. First,
they reflect major developmental stages. Second, these age groups have been used in and are
therefore more readily compared with results of other studies (e.g., Victor & Yang, 2012).
Third, preliminary analyses suggested that these age groups are distinct with respect to the
distribution of various predictor variables (see supplemental material). For instance, the
proportion of people living with their partner is less than 20% among young adults and
above 60% throughout mid-adulthood into old age. After (but not before) age 65, the
majority of the participants did not work and had at least mild functional limitations due to
health issues. Although our sample size would have allowed us to define more narrow age
groups, doing so would have inflated the number of separate tests and increased the risk of
Type | errors. Table 1 provides detailed descriptive statistics for the total sample and
separately for the three age groups.

Loneliness was measured with a three-item version of the UCLA Loneliness Scale (Russell,
1996) developed specifically for large surveys (Hughes et al., 2004) and translated to
German for use in the SOEP (Hawkley et al., 2015). Participants indicated how often they
miss the company of other people, feel left out, and feel socially isolated on a 5-point scale
ranging from never (0) to very often (4). These three items were originally selected based on
their high factor loadings on the dominant first factor of the UCLA Loneliness Scale and
have been shown to correlate strongly with the full 20-item version of the UCLA Loneliness
Scale and as strongly as the full version with correlates of loneliness such as depression and
perceived stress (Hughes et al., 2004). In the present sample, the internal consistency was a
= .78. The accuracy of the German translation was evaluated through a back-translation of
the German items to English by a native English speaker. The English version of this scale
used in the Health & Retirement Study and the National Social Life, Health, and Aging
Project, and the German version used in SOEP were found, in a series of multigroup factor
analyses, to exhibit measurement invariance and to correlate similarly with correlates of
loneliness such as self-rated health and frequency of social activity (Hawkley et al., 2015).
Additional analyses showed that in the present sample, the three items were measurement-
invariant across the three age groups.l
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Predictors were grouped in sets, where the sets were gender, socioeconomic status (income,
education), work status, living arrangements (household size, children living in the
household), relationship status, functional limitations, social engagement (political
engagement, volunteering, religious engagement), number of friends, and contact frequency
(face-to-face contact with friends, face-to-face-contact with relatives, contact with people
abroad, contact through social online networks).

Income and years of education were used as indicators of socioeconomic status. Income was
measured as net household income in Euro and log-transformed to account for its skewed
distribution. Years of education is a generated variable provided in the SOEP reflecting the
total number of years spent in primary (e.g., elementary school), secondary (e.g., high
school), and tertiary education (e.g., college). Both variables were centered on the mean of
the total sample.

Work status was assessed with a range of detailed categories (e.g., employed full-time,
employed part-time, voluntary military service, not employed). We recoded this variable into
a new variable with the following categories: not working at all (reference category),
working full-time, and all other types of occupation (including part-time employment and
retirees who work at least sometimes).

Living arrangements were measured in two ways. Household size was measured by the
number of persons living in the same household. This variable was recoded into a new
variable with the following categories: living alone, 2-person household (reference
category), three-or-more person household. In addition, we included information about
whether children aged 16 or younger lived in the household using a dummy variable with 0
= no children living in the household (reference category) and 1 = children living in the
household.

Several variables assessed marital and relationship status. Marital status refers to one’s legal
marital status (e.g., married and living together, married and living separately, unmarried,
divorced). All participants who were not married (or in a civil union in the case of
homosexual couples) were additionally asked whether they currently had a relationship and,
if yes, whether they currently lived with their partner. This information was used to create a
new variable indicating people’s relationship status with the following categories: in a
relationship and living with partner (reference category), in a relationship but not living with
partner, and single (i.e., persons who do not have a partner, regardless of their legal marital
status).

Current physical functioning was assessed with the following item: “Do you have a health
problem that limits you in normal everyday life?”” Response options were no, not at alf. yes,
somewhat, and yes, severely. These responses were dummy-coded with ro, not at all as
reference category.

lSpecifically, a series of multigroup factor analyses showed that a model assuming strict measurement invariance (i.e., factor loadings,
intercepts, and residual variances are constrained to be equal across groups) did not fit significantly worse than a model assuming
configural measurement invariance (i.e., no constraints placed on factor loadings, intercepts, and residual variances), as indicated by a
reduction of the CFI of less than -0.01 (G. W. Cheung & Rensvold, 2002).
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Social engagement was measured by three separate variables. Frequency of political
engagement was assessed with the following item: “How often do you participate in political
parties, municipal politics, citizens’ initiatives?” Frequency of volunteering was assessed
with the following item: “How often do you do volunteer work in clubs, associations, or
social services?” Frequency of engagement in religious groups was measured with the
following item: “How often do you go to church or attend religious events?” For these three
items, the response options were never (0), seldom (1), at least once per month (2), at least
once per week (3), and adaily (4).

The following variables were used as quantitative indicators of social contact. number of
close friends (assessed with an open response format), frequency of face-to-face contact
with neighbors and friends, frequency of face-to-face contact with close family and other
relatives, frequency of contact (including telephone and online) with friends and relatives
living abroad, and frequency of use of online social networks. The response options for the
frequency variables were never (0), seldom (1), at least once per month (2), at least once per
week (3), and daily (4).

Descriptive statistics for all variables are provided in Table 1. For the analyses, all
continuous predictor variables were centered on the mean.

Data analysis

Age differences in the average loneliness distribution.—The age distribution of
loneliness was visualized with a locally weighted scatterplot smoothing (LOESS, acronym
also used for LOcal regrESSion) curve fitted to the bivariate distribution of age and
loneliness (Cleveland, 1979). LOESS curves are non-parametric and can therefore be used to
gauge the complex non-linear shape of a bivariate association without having to impose a
specific statistical model (e.g., linear or quadratic). LOESS curves are estimated by splitting
the observed values of the predictor variable (here: age) into smaller subsets called
smoothing windows and by estimating the regression within each smoothing windows. The
resulting regression lines are then smoothed to form the LOESS curve.

To examine how the age distribution changes by adjusting for predictors of loneliness, we
regressed loneliness on these predictors and computed the residuals. As before, these
residuals were plotted against age and the distribution was visualized with a LOESS line.
Both LOESS lines were plotted with 95% confidence bands. In all analyses, loneliness was
standardized on the mean and standard deviation of the total sample. Differences in
loneliness can therefore be interpreted in terms of standard deviation units (Cohen’s 4).

Explaining age differences in loneliness.—The unique contribution of each set of
predictors was examined using separate regression models that included (1) all predictors
(i.e., complete model) and (2) all predictors except the predictors of interest (incomplete
model). The difference in the proportion of explained variance (/%) between these models
reflects the proportion of the total variance explained by each set of predictors (utility), over
and above all other predictors included in the model. These regression models were fitted
separately in the two random subsamples to gauge the robustness of the observed
associations.
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Results

To visualize the effect of each set of predictors on the age distribution of loneliness, the
residuals for the complete and incomplete models were estimated using the complete
sample, and the distributions of these residuals were plotted using LOESS curves. Here, for
illustrative purposes, we present figures in which the age distributions of the models differed
visibly from each other. All other figures are provided in the supplemental material.

Age differences in the relevance of predictors.—We examined whether the strength
of the associations between these groups of predictors and loneliness differed across age by
testing interaction effects between age and different predictors. For these analyses, we did
not treat age as a continuous variable. A significant interaction between age and some
predictor would indicate that the effect of this predictor increases or decreases linearly with
age. However, it may also be possible that the importance of a predictor is greatest during
middle adulthood, that is, that the interaction is non-linear. To model such nonlinearities and
discontinuities in the effects of predictors of loneliness across age, it would be necessary to
additionally include the interaction effects between the predictors and polynomial terms
such as age?, age3, and so on. This approach would not only increase the number of
hypotheses tests, but these kinds of non-linear interactions are also hard to interpret. To limit
the total number of hypothesis tests and to facilitate interpretation, we treated age as a
categorical variable and split the sample into three age groups (see sample description).

The interaction effects were tested separately for each group of predictors, controlling for all
other predictors. Although this approach is warranted because we had specific hypotheses
about most predictors, it nevertheless requires a large number of separate tests and may
therefore increase the probability of Type I error. To reduce the risk of reporting false
positives, we therefore conducted the analyses separately in Sample A and Sample B. Only
interaction effects that were significant in both subsamples were interpreted. Significant
interactions were followed up using Tukey-adjusted post hoc tests. These tests were
conducted on the total sample to maximize statistical power and the representativeness and
generalizability of the results.

Software.—All analyses were conducted in R version 3.1.3 (R Development Core Team,
2015). The LOESS curves and their confidence bands were estimated using the function
loess available in the basic R packages. Omnibus tests for the interaction effects were
conducted with the function Anova available in the package car (Fox & Weisberg, 2011).
Post hoc tests for significant interactions were conducted with the functions /smeans
(categorical predictors) and /strends (continuous predictors) available in the package
Ismeans (Lenth & Hervé, 2015). To account for the hierarchical structure of our data
(individuals nested in households), standard errors were adjusted for clustering using the
robcovfunction available in the package rms (Harrell, 2015).

Age differences in average loneliness levels

The average level of loneliness in the total sample was 0.99 which corresponds to the
response option “rarely”. However, there were some significant differences across age.
Figure 1 displays the observed distribution of loneliness across age for the entire sample
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(solid line). From late adolescence until retirement age, the age distribution of observed
loneliness levels is characterized by two peaks (around age 30 and around age 60) and two
dips (around age 40 and around age 75). Despite this markedly non-linear age distribution,
there is a general downward trend in loneliness across young and middle adulthood. The
overall lowest levels of loneliness are found around the age of 75 after which the levels rise
continuously into old age. As expected, loneliness levels were highest among the oldest old.
However, as indicated by the broad confidence band, the average loneliness levels were
estimated with less precision in this age group, suggesting that the interindividual variability
in loneliness is greatest among oldest adults.

Explaining age differences in loneliness

Age differences in loneliness arise if the prevalence of important risk factors varies across
age. To explain the observed age differences, we therefore adjusted the loneliness scores for
a series of covariates that had been associated with loneliness in previous studies. Table 2
shows the regression coefficients for this model separately for Sample A and Sample B.
Recall that these coefficients reflect the association between the predictor and loneliness
across the entire sample. A significant coefficient does not imply that this predictor
contributes to loneliness in every age group, and similarly a non-significant coefficient does
not imply that this predictor does not matter for any age group. These questions will be
addressed in a separate set of analyses in the next section.

The adjusted age distribution of loneliness is displayed in Figure 1 (dashed line). The shape
of the distribution during early and mid-adulthood was unchanged. As before, loneliness
peaked around age 35 and again around age 60, and these peaks (and intermittent dips, for
that matter) are not explained by known risk factors of loneliness included in the analysis,
such as contact frequency, number of friends, marital status, social engagement, and
functional limitations. However, the included predictors were able to explain the high levels
of loneliness during old age and the comparatively lower levels of loneliness during mid-
adulthood. In comparison to the unadjusted loneliness levels, the adjusted loneliness levels
were higher from about age 35 to 70 and lower after about age 80.

So which predictors in particular account for these age differences? To answer this question,
we examined specific groups of predictors in separate analyses. Table 2 provides the
predictive utility for each set of predictors separately for Sample A and Sample B, that is,
the proportion of variance (#2) explained by this set of predictors over and above all other
predictors included in the model. Together, these predictors explained 11.7 % and 12.1% of
the total variance in loneliness in Sample A and B, respectively. In the presentation of the
results, we begin with those predictors presumed to be the most distal causes of loneliness
(i.e., gender) and end with those presumed to be the most proximal causes of loneliness (i.e.,
social contact frequency). Unless stated explicitly, the effects were consistent across the two
subsamples.

Gender.—Women were significantly lonelier than men (Table 1), even after controlling for
all other covariates (Table 2). The effect on the age distribution is provided in Figure S1.

Dev Psychol. Author manuscript; available in PMC 2021 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Luhmann and Hawkley Page 13

Socioeconomic status.—In general, a higher number of years of education was
associated with decreased levels of loneliness (Table 1), but after controlling for the other
covariates, this association flipped such that a higher number of years was associated with
increased levels of loneliness, all else being equal (Table 2). We revisit this negative
suppression effect below. The effect on the age distribution is provided in Figure S1.

Higher income was generally associated with lower levels of loneliness (Table 1), and this
association held after controlling for the other covariates (Table 2). Average income levels
were significantly lower among the very old than among other age groups (Table 1, see also
Figure S3 for a higher dissolution of age differences), and adjusting for income visibly
changed the distribution of loneliness among the very old (Figure 2A) such that loneliness
levels in this age group would be even lower if they were not adjusted for the fact that their
average income levels are also lower. Hence, relatively low income partly explains the
higher levels of loneliness in old age.

Work status.—Overall, loneliness levels were highest among those who do not work at all
and lowest among those with full-time jobs, with those with other occupations in between
these two groups (Table 1). However, the association between work status and loneliness
was reversed after controlling for the other covariates. All else being equal, loneliness levels
were lowest among those not working at all and highest among those with full-time jobs
(Table 2). We revisit this negative suppression below. Adjusting for work status had little
effect on the age distribution; the most remarkable difference between the curves was visible
among older individuals in retirement age (Figure 2B). This effect indicates that work status
can account for some differences in loneliness between young and middle-aged adults on the
one hand and older adults on the other.

Living arrangements.—We examined two indicators of living arrangements: the size of
the household (single vs. two-person household vs. multi-person household) and the
presence of children under 16 years in the household. Overall, people living alone were
lonelier than people living with others, with no significant differences between people living
with one other person and people living with multiple persons (Table 1). Again, however,
controlling for the other covariates revealed a negative suppression effect such that all else
being equal, loneliness levels were highest among those living in multi-persons households
(Table 2).

Although the percentage of people living alone was significantly lower in the young than the
old age group (Table 1), adjusting for household size decreased the average loneliness levels
among young adults (< 30 years) but did not change the loneliness distribution among
middle- and old-aged adults (Figure 2C). Together, these findings suggest that living alone
may be a particularly important risk factor for loneliness among young adults.

The presence of children in the household is of particular interest in order to explain age
differences in loneliness between middle-aged adults on the one hand and young and old
adults on the other. Young and middle-aged adults were more likely than older adults to live
with children (Table 1). However, controlling for all other covariates, the effect of the
presence of children on loneliness was not robust across the two subsamples (Table 2) and
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adjusting for the presence of children in the household did not visibly change the age
distribution (Figure S1).

Relationship status.—In this study, we distinguished among singles, individuals with a
partner with whom they do not live, and individuals who live with their partners. The
average loneliness levels were highest among singles and lowest among those living with
their partners, both before (Table 1) and after (Table 2) adjusting for the other covariates.

The greatest percentage of singles could be found among young adults (< 25 years) and old
adults (> 75 years) (see supplemental material and Table 1). In all other age groups, the
percentage of singles was 20% or less. Adjusting for relationship status changed the age
distribution in precisely these age groups (Figure 2D). For both young adults (< 30 years)
and old adults (> 80 years), the average levels of loneliness were lower when relationship
status was statistically controlled than when it was not included in the model. Hence, the
higher loneliness levels among young and very old adults can partially be attributed to the
greater percentage of singles in these age groups.

Functional limitations.—Functional limitations are rare among young adults, but their
prevalence increases almost linearly with age (see Figure S2). At about age 65, functional
limitations become the norm as more than 50% of adults aged 65 or older report having mild
or severe functional limitations (Table 1). These age differences make functional limitations
a good candidate to explain age differences in loneliness.

In general, functional limitations, particularly severe limitations, were associated with
increased loneliness, both before (Table 1) and after (Table 2) controlling for the other
covariates. Adjusting for functional limitations had visible effects on the age distribution
(Figure 2E). Among young adults (until about age 35), adjusting for functional limitations
increased the average levels of loneliness, indicating that low prevalence of physical
limitations protects this age group from loneliness. Among old adults (from about age 80),
adjusting for functional limitations decreased the average levels of loneliness. Hence, higher
prevalence of functional limitations in this age group partly explains the high levels of
loneliness among the oldest old.

Social engagement.—Social engagement such as volunteering or being a member of a
religious community or a political organization affords people with additional opportunities
to forge social connections. Indeed, all three forms of social engagement were negatively
correlated with loneliness (Table 1), but after controlling for other covariates including
number of friends and contact frequency, none of these variables was robustly associated
with loneliness across the two subsamples (Table 2). Moreover, the distribution of adjusted
loneliness scores across age was nearly unaffected by adjusting for social engagement
(Figure S1).

Number of friends.—The more friends people have, the less lonely they are, both before
(Table 1) and after (Table 2) controlling for all other covariates. Adjusting for the number of
friends had little impact on the age distribution, with the only visible deviation appearing
after the age of 90 (Figure 2F).
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Frequency of social contact.—Consistent with the assumption that frequency of social
contact is a proximal predictor of loneliness, frequency of contact was among the groups of
predictors that explained the largest proportion of the variance (2.1% in Sample A and 1.9%
in Sample B; Table 2). Interestingly, not all forms of social contact protect against
loneliness. Whereas frequent face-to-face contact with both friends and relatives was
associated with lower levels of loneliness, frequent contact online was associated with
higher levels of loneliness, controlling for all other covariates (Table 2). Contact with friends
and relatives abroad was not consistently associated with loneliness in the two subsamples.
Adjusting for these variables did not visibly change the age distribution (Figure S1).

Exploring the suppressor effects

For education, work status, and household size, we detected suppressor effects such that the
direction of the association of these variables with loneliness reversed after controlling for
the other covariates. For instance, more educated people were in general less lonely
(negative bivariate association; Table 1), but after controlling for all other variables, more
educated people were lonelier than less educated people (positive regression coefficient;
Table 2). These suppressor effects merit further exploration. Using the complete sample, we
inspected the regression coefficients in models in which one (set of) covariate(s) was
sequentially excluded, and found that the coefficients of all variables listed above changed
most dramatically if income was excluded (see Table S1 in the supplemental material). In
this model, education was marginally (p = .062) negatively associated with loneliness, and
both work status and household size were not significantly associated with loneliness. These
findings show that the supposedly protective effects of education, work status, and
household size are confounded with income. Once income is held constant, these factors are
no longer associated with loneliness, and once other variables are accounted for as well,
their associations with loneliness flip such that all else being equal, people with more years
of education, working full time, and living with others tend to have higher levels of
loneliness than people with fewer years of education, not working, and living alone,
respectively.

Age differences in the relevance of loneliness predictors

Age differences in loneliness may arise not only from age differences in the prevalence of
risk factors, which were examined above, but also from age difference in the relevance of
loneliness predictors. In the final part of the analyses, we therefore tested whether the
association between the different loneliness predictors and loneliness is moderated by age,
adjusted for all other predictors. Table 3 presents the results for the interaction effects in
both random subsamples. Only interactions that were significant in both subsamples will be
interpreted. This applies to the interactions between age group and income, work status,
relationship status, and household size, respectively. These interactions were further probed
using post hoc comparison procedures with Tukey adjustment. Note that our a priori age
groups do not correspond perfectly to the age cut-points at which visible differences were
observed between the unadjusted and adjusted loneliness distributions. As a robustness
check, we tested whether the effects of our predictors on loneliness differed among these age
groups: < 35 years, 35-80 years, and > 80 years. These effects are reported in supplementary
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material (Table S2) and demonstrate that not all age groups are equally appropriate for all
predictors. We return to this issue in the discussion.

Higher income was significantly associated with lower levels of loneliness among all
groups, but this association was significantly stronger among middle-aged adults (= —0.33,
SE = 0.02) than among young adults (p = -0.17, SE'= 0.04) and old adults (p = —0.18, SE=
0.03), p<.001 for both comparisons. The simple regression coefficients of young and old
adults did not differ significantly (p = .988). Despite the relatively greater relevance of
income for loneliness among middle-aged adults, adjusting for income had no effects on the
loneliness distribution in this age group (Figure 2A), indicating that changes in the age
distribution after adjusting for income are mainly due to age differences in the prevalence of
this variable. Specifically, even though income is more important in mid-adulthood, it does
not affect the loneliness distribution as much as in other age groups because of the relatively
high average income levels in this age group.

Work status did not account for any mean-level differences in loneliness among old adults
(Figure 3), which may be partially due to the low proportion of working individuals in this
age group. Work status did account for differences in loneliness in the other two age groups,
but the patterns looked different. Among young adults, loneliness levels were elevated for
both people without jobs and people working full-time, relative to people with other
occupations. Among middle-aged adults, in contrast, loneliness levels were highest among
those without jobs and lowest among those working full-time. These patterns support our
hypothesis that work has different meanings and different social consequences in different
age groups.

Recall that the effect of household size reversed after controlling for other covariates such
that the lowest levels of loneliness were found among those living alone. The post hoc
analyses showed that this effect is mainly driven by the young and old age groups. In both of
these age groups, people living alone were significantly less lonely than people living in
two-person households and, among young adults, people living in households with three or
more persons (Figure 4). Household size did not account for mean-level differences in
loneliness among middle-aged adults.

Finally, the association between relationship status and loneliness varied significantly
between the three age groups (Figure 5). In the youngest age group, the average loneliness
levels did not differ significantly as a function of relationship status. In the oldest age group,
loneliness levels were lower for people who had a partner than for singles; however, due to
the low number of people not living with their partner in this age group (Table 1), the
standard error for this specific mean was enlarged such that only the difference between
people living with their partner and singles was significant. Relationship status mattered
most for middle-aged adults. In this group, singles were significantly lonelier than people
with partners. People not living with their partners tended to be lonelier than people living
with their partner, but this difference was only marginally significant (o= .057). Even
though being single was a more important risk factor for loneliness during mid-adulthood
that during young or old adulthood, adjusting for relationship status had no effect on the
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loneliness distribution among middle-aged adults (Figure 2D) because singles are relatively
rare in this age group (Table 1).

Discussion

Popular illustrations of loneliness often depict older adults spending their days in solitude.
Consistent with this image, loneliness levels in our data were highest among the oldest old
(> 80 years). However, the oldest old are not the only group at risk. Compared to middle
adulthood and early old age (< 75 years), loneliness levels were also elevated in young
adulthood. Across adulthood, the age distribution of loneliness followed a complex non-
linear trajectory which was characterized by two peaks (around 30 years and around 60
years) and two dips (around 40 years and around 75 years).

To explain these age differences, we considered a range of variables that have been
associated with loneliness in prior research, ranging from distal variables such as
sociodemographic characteristics to proximal variables such as number of friends and
frequency of social contact. These results were generally consistent with prior research
showing that when age-related risk factors are held constant, old age per se is no longer
associated with loneliness (Queen et al., 2014; Tijhuis et al., 1999; Wenger & Davies, 1996).
In particular, the absence of a significant attachment figure (spouse, partner) and the
presence of functional limitations, both prevalent circumstances in older age, explained a
substantial proportion of variance in loneliness in elders over age 80 such that loneliness
levels appeared to be as low as or lower than levels at about age 35 (the first peak in the age
distribution) after adjusting for these variables. Thus, old age in itself is not a risk factor for
loneliness. However, even after adjusting for many of the known loneliness factors, the
loneliness distribution was far from flat, indicating that substantive age differences in
loneliness remain unaccounted for, particularly among young and middle-aged adults. This
result may be due to the fact that most previous studies on predictors of loneliness have
focused on older adults. We now have a reasonably good understanding of which factors
facilitate or protect against loneliness in old age, but these factors do not generalize to all age
groups. More research should be devoted to identifying the age-specific risk factors of
loneliness in young and middle-aged adults.

Age-specific predictors of loneliness

Our findings give some insight into which factors may be particularly relevant for young and
middle-aged adults. Income is often thought of as a distal predictor of loneliness which
affects loneliness indirectly because of its association with work status, or through its effects
on the quantity and quality of social relationships (e.g., Hawkley et al., 2008). However, in
our data, income was significantly associated with loneliness in all age groups even after
controlling for covariates such as work status, social engagement, number of friends, and
contact frequency. This finding suggests that income may affect loneliness indirectly
through other variables that have not yet been considered in past research (e.g., spending
behaviors) and that income may even have direct effects on loneliness that are not mediated
by any other variables. Our data also suggest that these effects may be age-graded because
the association between income and loneliness was strongest among middle-aged adults.
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Mid-adulthood is also the period in life when making, investing, and saving money are more
important life goals than during early or late adulthood. This finding is therefore consistent
with the age-normative perspective according to which people are less lonely if they meet
their age-normative expectations (here: financial expectations) (see F. Cheung & Lucas,
2015, for a similar finding on the effect of income on life satisfaction). Alternatively, it may
also be the case that both young and old adults are better at fostering their social
relationships in ways that do not depend on money (e.g., meeting friends privately at
somebody’s home vs. going out for dinner). In sum, the findings on income suggest that
income protects against loneliness through multiple, possibly age-graded pathways that need
to be further examined in future research.

Another important predictor of loneliness among young and middle-aged adults was work
status. As discussed above, working may have protective as well as detrimental
consequences. Consistent with the view that working has protective functions (e.g., Paul &
Batinic, 2010), people who did not work at all were on average lonelier than people who had
some occupation among both young and middle-aged adults, controlling for income and
other covariates. However, the strength of the potential detrimental effects of working full-
time seem to differ between these two age groups. Middle-aged adults who worked full-time
were significantly less lonely than middle-aged adults who did not work at all. In contrast,
young adults who worked full-time did not differ significantly from young adults who did
not work at all with respect to their average loneliness levels, and both groups were
significantly lonelier than those with other occupations (e.g., college students working part-
time). As diverse as these findings may seem, they are actually consistent with the age-
normative perspective. Among middle-aged adults, working full-time is the norm (with more
than 50% working full-time, see Table 1), and building a career is a central developmental
goal in this life stage (Heckhausen et al., 2010). Indeed, those who work full-time are the
least lonely in this age group. Among young adults, in contrast, the majority do not (yet)
work full-time (Table 1). For young adults who work full-time, the detrimental effects of
full-time jobs may be stronger than for their older counterparts. For instance, they may
struggle to build large and strong social networks because they have less flexibility in their
daily lives than their peers who work part-time jobs and/or go to college.

Household size emerged as a loneliness factor specific to young and old adulthood, but in an
unexpected direction. Overall, living alone was associated with higher levels of loneliness,
but after controlling for all other covariates (particularly income), young and old adults
living alone were significantly less lonely than young and old adults living with others,
respectively. These findings suggest that it is not living alone per se, but rather the
unfavorable combination of other risk factors such as low income and being single that
explains the higher levels of loneliness among people living alone. In fact, the finding that
young and old people living alone are less lonely than others after controlling for all
covariates suggests that living alone may even have beneficial effects on the quality of one’s
social relationships. Future research should examine more closely for whom and under
which circumstances living alone is detrimental or beneficial for loneliness and other
psychological outcomes.
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Finally, another factor that varied between different age groups was relationship status.
Previous research suggested that the importance of relationship status for loneliness may
increase with increasing age (e.g., Green et al., 2001; Victor & Yang, 2012). Our results
were partly consistent with this hypothesis. Relationship status accounted for significant
differences in loneliness among middle-aged and older adults, but not among younger
adults. However, contrary to our hypothesis, these differences were most pronounced among
middle-aged adults and not, as expected, among older adults. Again, however, these findings
fit well into the age-normative perspective because living with a partner is most common
among middle-aged adults (see Table 1), and finding a partner and starting a family are
among the central developmental goals in this age group (Heckhausen et al., 2010). Both
young and old age groups are characterized by a relatively high proportion of singles, which
contributes to the elevated loneliness levels in these age groups. So why does relationship
status account for fewer individual differences in loneliness among the very young than
among the very old? One reason may be that having a partner is even less normative among
young adults than among old adults. Another reason may be that younger people can
compensate for the absence of a romantic partner through a larger social network in both
private and professional life, whereas older people may have less opportunities for such
compensatory social relationships. Finally, many older adults without a partner are in that
circumstance because they have lost a partner with whom they have shared most of their life.
Widowhood in older age may be more consequential for feelings of loneliness than the lack
of a partner in young adults who foresee a longer future in which to find a life partner.

Universal predictors of loneliness

The findings discussed so far were consistent with the age-normative perspective. In
contrast, functional limitations, social engagement, number of friends, and the frequency of
various forms of social contact appear to be universal predictors of loneliness that do not
differ in their impact among different age groups. Adjusting for functional limitations
explained a significant part of the late-life increase in loneliness, but this effect was due to a
higher prevalence of functional limitations among the oldest old, not to a relatively stronger
effect of functional limitations on loneliness in this age group. Similarly, the impact of the
quantity of social relationships on loneliness does not differ across age.

Interestingly, all of these variables are rather proximal predictors of loneliness, meaning that
they are assumed to have direct rather than indirect effects on loneliness (Hawkley et al.,
2008). The fact that the proximal predictors assessed in this study have equivalent effects
across age groups suggests that these factors — social engagement, number of friends, and
frequency of social contact — may represent what is universal about the human need for
social connectedness and belonging. As the definition of loneliness (Peplau & Perlman,
1982) implies, sufficient (and satisfying) relationships, however they are defined by the
individual, are the “final common pathway” linking external circumstances with the internal
(intrapersonal) processes that give rise to feelings of connectedness. What remains to be
examined in future research are whether comparable effects of social contact frequency and
quality are explained by comparable intrapersonal processes across age. For instance,
disengagement theory (Cumming & Henry, 1961) and socioemotional selectivity theory
(Carstensen et al., 1999) suggest that older adults limit their social contacts to their closest
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Limitations

and most important relationships and thus may be just as satisfied, and feel just as
connected, as younger adults who might require a greater number of relationships to achieve
the same degree of satisfaction. Alternatively, older adults might shift their standards and be
satisfied with fewer relationships and contacts as an adaptive response to the belief that
social deprivation is inevitable with aging, and that they might as well make the best of it. In
sum, similar circumstances may lead to loneliness through different pathways, and these
intrapersonal processes may differ systematically across age.

Another variable that affected all age groups similarly was education. Overall, more years of
education were associated with lower levels of loneliness. However, education is confounded
with income, and once income (and other covariates) was accounted for, more years of
education were associated with higher levels of loneliness. Recall that loneliness is defined
as a perceived discrepancy between desired and actual social relationships. Education may
therefore affect loneliness through two different pathways that should be examined in future
studies: Higher-educated individuals may be lonelier than lower-educated individuals with
the same income because they have higher standards for evaluating their social relationships
or because they actually have fewer high-quality relationships.

In the interpretation of our data, it is important to keep in mind that the age distribution is
estimated from cross-sectional data which means that age and cohort effects are confounded.
That is, we do not know whether the observed differences in loneliness are due to actual age
effects or to generational differences in loneliness. Age and cohort effects can only be
disentangled in cohort-sequential longitudinal designs. Fortunately, the loneliness measure
will be administered in the SOEP repeatedly in the future, and the SOEP is regularly
updated with refreshment samples, so such a study will be available in a few years.

A related concern is that cross-sectional data do not permit detecting evidence for selective
mortality. Chronic loneliness is associated with an increased mortality risk (Holt-Lunstad,
Smith, Baker, Harris, & Stephenson, 2015). Individuals with a greater disposition to
experience loneliness may be underrepresented among the older age groups because they
have already died. It is therefore possible that we underestimated the true loneliness levels
among the very old.

Another limitation of our study, and large-scale panel studies in general, is that important
predictors are not included. For instance, relationship quality (e.g., marital quality) is one of
the most proximal predictors of loneliness (Hawkley et al., 2008), but no measures of
relationship quality were available in the SOEP. In addition, it may be a promising route for
future research to explain age differences in loneliness by directly assessing both the actual
level of social relationships and the norms and expectations for these social relationships.

One aim of this study was to investigate age differences in the predictors of loneliness. For
statistical and practical reasons, we compared the associations of various predictors with
loneliness among different age groups which were defined a priori. It is important to be
aware that our conclusions about the age-specificity versus universality of predictors of
loneliness only apply to these broad age groups. In future research, age differences in
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Conclusion

predictors of loneliness should be examined in more detail by using more narrow age groups
or by treating age as a continuous variable. Because these approaches require a large number
of statistical tests, we advise that such a study focuses on a few selected predictors rather
than considering all known risk factors of loneliness simultaneously as we have done here.

In addition, we caution that our findings should not be generalized beyond the age range
examined here. In particular, our sample did not include children and adolescents.
Nevertheless, our data give an accurate and representative picture of the distribution of
loneliness among adults in Germany in the year 2013, and this distribution can be used as a
baseline with which the loneliness distributions found in future waves of data collection can
be compared. Related to this point, our findings do not necessarily generalize to other
countries. Indeed, as shown by Yang and Victor (2011), the age distribution of loneliness
varies significantly among European countries. It may also be the case that these age
differences in loneliness are explained by different predictors in different countries. A recent
study found that the lack of social interactions with family members is a stronger predictor
of loneliness in collectivist countries whereas a lack of social interactions with friends is a
stronger predictor of loneliness in individualistic countries (Lykes & Kemmelmeier, 2014).
Luckily for this field of research, loneliness measures are increasingly incorporated in large-
scale panel studies, so replications of our findings in other countries will soon be possible.

Loneliness is unevenly distributed across the age range. Previous research helped us identify
the factors that contribute to loneliness among older adults: Older adults are lonelier than
young and middle-aged adults because of their relatively lower incomes, higher prevalence
of functional limitations, and higher proportion of singles (Cohen-Mansfield et al., 2015).
Indeed, the overall longitudinal trend that can be cautiously inferred from our cross-sectional
data is that loneliness increases with age. This trend is consistent with lay conceptions of
loneliness, but loneliness is more than simply the result of age-related losses. An age-
normative perspective allows for loneliness to be experienced at all stages of the life course,
albeit for different reasons at different ages. Such a perspective has been used to good effect
to describe developmental changes in the sources of loneliness in children and adolescence
(Parkhurst & Hopmeyer, 1999), and could be extended to include the adult life span. To date,
most loneliness studies have focused on explanations for loneliness in children, adolescents,
and older adults (for overviews, see Asher & Paquette, 2003; Cohen-Mansfield et al., 2015;
Heinrich & Gullone, 2006; Qualter et al., 2015). In the future, we should turn our attention
to the sources of loneliness among middle-aged adults. In addition, greater research attention
needs to be paid to the intrapersonal processes through which external circumstances lead to
feelings of loneliness, and how these processes differ across the lifespan. In sum, our data
indicate that a more comprehensive lifespan approach is necessary to understand the form
and sources of loneliness at every age.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Distribution of observed and adjusted loneliness from adolescence to old age. The
confidence bands reflect the 95% confidence interval of the LOESS line.
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Figure 2.
Age distribution of adjusted loneliness scores adjusting for all covariates (dashed lines) and

adjusting for all but a (set of) specific covariate(s) (solid lines). The confidence bands reflect
95% confidence intervals of the LOESS lines.
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Figure 3.

Average loneliness levels by age group and work status, adjusted for all other covariates
listed in Table 2. The error bars reflect 95% confidence intervals.
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Average loneliness levels by age group and household (HH) size, adjusted for all other
covariates listed in Table 2. The error bars reflect 95% confidence intervals.
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Average loneliness levels by age group and relationship status, adjusted for all other
covariates listed in Table 2. The error bars reflect 95% confidence intervals.
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