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Abstract Loneliness and depressive symptoms are dis-
tinct, but partly overlapping constructs. The current study
examined whether clusters of loneliness and depressive
symptoms could be identified through latent profile anal-
ysis in two samples of 417 and 1140 adolescents (48.40 and
48.68 % male, respectively), on average 12.47 and
12.81 years old, respectively. Four clusters were identified,
(1) low on loneliness and depressive symptoms, (2) low on
loneliness and high on depressive symptoms, (3) high on
loneliness and low on depressive symptoms, and (4) high
on loneliness and depressive symptoms. We found that
these four clusters were differentially related to friendship
quantity and quality as well as to happiness and self-es-
teem. The current study stresses the importance of assess-
ing both loneliness and depressive symptoms, as their
mutual relation within individuals is differentially related
to various aspects of adjustment.
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Introduction

Loneliness is a negative emotional reaction to the expe-
rience of a difference between the perceived and the
desired quantity or quality of social relations (Perlman
and Peplau 1981). Feelings of loneliness have been
associated with an increased risk for early mortality (Holt-
Lunstad et al. 2015). In childhood, adolescence, and
adulthood, loneliness has been associated with various
physical (for review, see Cacioppo et al. 2015) and
mental health problems (for review, see Heinrich and
Gullone 2006; for meta-analytic overview, see Mahon
et al. 2006). A substantial body of research has examined
loneliness in relation to depressive symptoms, character-
ized by the persistent experience of increased negative
affect or diminished experience of pleasure or positive
affect (American Psychiatric Association 2013). Several
studies have indicated that loneliness and depressive
symptoms are interrelated over time during adolescence.
More specifically, these studies suggest that loneliness
predicts subsequent depressive symptoms, and depressive
symptoms also predict subsequent feelings of loneliness
(e.g., Vanhalst et al. 2012). Yet, no study has examined to
what extent loneliness and depressive symptoms co-occur
within individuals. In the current study, we will examine
the co-occurrence of loneliness and depressive symptoms
using a person-centered approach. This is an important
issue, because if different clusters of loneliness and
depressive symptoms occur, they may require different
methods of treatment, especially if they are associated
with specific intra- and interpersonal experiences. There-
fore, we will also examine whether various loneliness and
depressive symptom clusters are related to friendship
experiences (i.e., friendship quantity and quality) and
well-being (i.e., happiness and self-esteem).
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Loneliness and Depression as Distinct Types
of Internalizing Problems

The strong correlation between loneliness and depressive
symptoms, on average between .55 and .62 (see Mahon
et al. 20006), has raised questions about their distinctiveness
(e.g., Cacioppo et al. 2006a). Both loneliness and depres-
sive symptoms are operationalized as subjectively
unpleasant and emotionally distressing experiences (Ca-
cioppo et al. 2006a, b). More specifically, both loneliness
and depressive symptoms are related to interpersonal
problems, such as the lack of support from friends (Parker
et al. 2006). In addition, depressive symptoms, but not
loneliness, may also occur in response to intrapersonal
difficulties, such as job failure. Loneliness is, therefore,
often considered to be a specific form of emotional distress,
whereas depressive symptoms are considered to be a more
general form of emotional distress (Cheng and Furnham
2002).

Joint factor analyses on the items of well-established
measures of loneliness and depressive symptoms indicated
that loneliness and depressive symptoms are indeed con-
ceptually distinct emotionally distressing experiences (e.g.,
Cacioppo et al. 2006a, b). The distinction between loneli-
ness and depressive symptoms is also implied by their
differential relation to other constructs, their different
developmental trajectories, and the presumed gender dif-
ferences. As an example, loneliness and depressive symp-
toms are differentially related to personality (Vanhalst
et al. 2012) and suicidal ideation (Lasgaard et al. 2011), in
such a way that loneliness is no longer related to suicidal
ideation and neuroticism after controlling for depressive
symptoms, whereas depressive symptoms are still related
to suicide ideation and neuroticism after controlling for
loneliness. In addition, the development of loneliness and
depressive symptoms seems to differ during early adoles-
cence, as feelings of loneliness peak (Qualter et al. 2015),
whereas depressive symptoms consistently increase (Han-
kin et al. 1998). Furthermore, from early adolescence
onward, girls more often suffer from depressive symptoms
than boys (Hankin and Abramson 2001), whereas generally
no gender differences are found for loneliness (e.g., Mahon
et al. 2006). These findings suggest that loneliness and
depressive symptoms are distinct, but partly overlapping
constructs.

All of the research conducted so far on the correlates of
loneliness and depressive symptoms have relied on vari-
able-centered approaches, that is, statistical techniques that
describe associations between variables. Person-centered
analyses, by contrast, identify groups of individuals who
are more similar to each other on particular attributes or
relations among attributes than individuals from different
groups (Laursen and Hoff 2006). Adapting a person-
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centered approach allows us to examine the extent to which
loneliness and depressive symptoms co-occur. In order to
gain better insight in the distinctiveness of loneliness and
depressive symptoms, it is important to examine whether
they can actually be independently experienced within
individuals. For instance, if feelings of loneliness are
always experienced in combination with feelings of
depressive symptoms, treatment for loneliness should also
address these depressive feelings. In addition, if loneliness
and depressive symptoms are distinct due to their different
relations to inter- and intrapersonal problems, clusters of
loneliness and depressive symptoms might be differentially
related to such inter- and intrapersonal characteristics as
well. In the current study, we assessed friendship quantity
and friendship quality as measures of the interpersonal
domain and we assessed happiness and self-esteem as
measures of the intrapersonal domain.

Friendships and Internalizing Problems

The establishment of close and satisfying peer relationships
is an important developmental task during adolescence
(Steinberg and Morris 2001). Whereas in childhood most
time is spent with parents, from early adolescence onward
increasingly more time is spent with peers than with par-
ents (Steinberg and Morris 2001). Although peers are
important for positive development, negative peer experi-
ences put adolescents at risk for mental problems, such as
loneliness and depressive symptoms (Parker et al. 2006).
Friendship experiences seem particularly important for
mental health problems, above and beyond peer group
acceptance. The number of friendships (i.e., friendship
quantity) and the degree to which the friendship provides
support, security, closeness, and companionship (i.e.,
friendship quality), are friendship dimensions that have
often been examined in relation to internalizing problems
(Parker et al. 2006).

Loneliness and depressive symptoms may be related to
more negative friendship experiences for several reasons.
Loneliness and depressive symptoms may lead to negative
friendship experiences. For instance, both loneliness (Se-
grin and Flora 2000) and depressive symptoms (Hames
et al. 2013) seem to be related to decreases in social skills,
which in turn may alienate others and actually decrease the
opportunities adolescents have to form and maintain a
satisfactory quantity and quality of friendships. In addition,
loneliness (Lodder et al. 2015) and depressive symptoms
(Everaert et al. 2012) are both characterized by negative
cognitive biases, which may lead adolescents to interpret
their opportunities to form new friendships and the quality
of their existing friendships more negatively than is nec-
essary. Another possibility is that negative friendship
experiences lead to loneliness and depressive symptoms.
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Negative friendship experiences may be a threat to the need
to belong, which can cause feelings of loneliness and
severe negative affect, and thus depressive symptoms
(Gere and MacDonald 2010).

Loneliness, in which dissatisfaction with friendship
quantity and quality is a core feature, has consistently been
related to lower actual friendship quantity and quality in
adolescence (e.g., Lodder et al. 2015; Vanhalst et al. 2014).
Despite the theoretically assumed relation between
depressive symptoms and friendship experiences, studies
that examined this relationship in adolescence have yielded
inconsistent results. One study showed that depressive
symptoms were related to lower friendship quality, defined
in terms of companionship, security, and help, and higher
conflict within friendships, but not to the number of
reciprocal friends (Demir and Urberg 2004). Another study
showed that depressive symptoms were related to lower
general perceived friendship quality (Cheng and Furnham
2003). However, a third study did not find evidence for a
relation between depressive symptoms and either friend-
ship quality or friendship quantity (Hussong 2000).

So far, just a single study (Nangle et al. 2003) has
examined loneliness and depressive symptoms simultane-
ously in relation to friendship quantity and quality. This
study showed that both loneliness and depressive symp-
toms are both related to friendship quantity and friendship
quality. However, in the final model it was shown that
loneliness mediated the relationship between depressive
symptoms and friendship experiences (Nangle et al. 2003).
This finding raises the question whether both depressive
symptoms and loneliness are related to friendship prob-
lems, or whether depressive symptoms are only related to
friendship problems when also loneliness is experienced.
One way to further clarify this issue is to examine how the
co-occurrence of loneliness and depressive symptoms is
related to friendship quantity and friendship quality.

Well-Being and Internalizing Problems

Happiness, a form of positive affect, and self-esteem, the
overall evaluation of self-worth, are important indicators of
positive emotional well-being (Lyubomirsky et al. 2006).
During early adolescence, more extreme negative and
positive affect are experienced compared to adulthood
(Larson et al. 2014) and there seems to be a temporary drop
in self-esteem (Robins and Trzesniewski 2005). These
temporary disturbances in happiness and self-esteem have
prompted researchers to examine how they are related to
early adolescents’ internalizing problems.

Loneliness and depressive symptoms may be related to
low happiness and self-esteem for several reasons. The
relation between happiness, on the one hand, and loneliness
and depressive symptoms, on the other hand, might be

based on a self-fulfilling prophecy. That is, happiness or
being happy increases the likelihood of experiencing pos-
itive events and having satisfying social relationships,
which in turn decreases the risk for experiencing depres-
sive symptoms and loneliness (Lyubomirsky et al. 2006).
Self-esteem influences one’s cognitive appraisals of stress
and the selection of coping strategies. High self-esteem
might thus buffer against loneliness and depressive symp-
toms, as the impact of stress is cognitively diminished and
efficient coping strategies are selected (Mann et al. 2004).
On the other hand, loneliness and depressive symptoms are
associated with increased processing of negative self-rele-
vant information and rumination about negative aspects of
oneself, which might lower self-esteem (Orth et al. 2008).
Loneliness has been related to lower happiness (e.g.,
Cheng and Furnham 2002) and lower self-esteem (Mahon
et al. 2006). Similarly, depressive symptoms are related to
lower happiness (Lyubomirsky et al. 2005) and lower self-
esteem (Sowislo and Orth 2013). So far, no study has
examined depressive symptoms and loneliness simultane-
ously in relation to happiness or self-esteem. Only one
study (Lyubomirsky et al. 2006), which focused on retired
employees, simultaneously examined loneliness, depres-
sion characteristics, happiness, and self-esteem. This study
revealed that the relation between loneliness and self-es-
teem was mediated by characteristics of depression, that is,
hopelessness, pessimism, and low life satisfaction. The
relationship between loneliness and happiness was not
mediated by these characteristics of depression (Lyubo-
mirsky et al. 2006). Yet, depressive symptoms are char-
acterized by either high negative affect or low positive
affect (American Psychiatric Association 2013), whereas
the definition of loneliness only refers to the experience of
high negative effect (Perlman and Peplau 1981). As the
experience of negative affect may, but is not necessarily, be
related to the absence of positive affect (Ryff et al. 2006),
happiness might be more germane to depression than to
loneliness. This raises the question whether low happiness
and self-esteem are central to both depressive symptoms
and loneliness, or the relation between loneliness and these
well-being measures is driven by concurrent depressive
symptoms. A potential way to further clarify this issue is to
examine how the co-occurrence of loneliness and depres-
sive symptoms is related to self-esteem and happiness.

The Current Study

The first aim of the current study was to examine the co-
occurrence of loneliness and depressive symptoms in early
adolescents using a person-centered approach and latent
profile analyses. We specifically focused on early adoles-
cence as this developmental period is generally perceived
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as the starting point of many psychosocial changes
(Steinberg and Morris 2001). Therefore, early adolescents
might be specially at risk for developing internalizing
problems, including loneliness and depressive symptoms
(e.g., Heinrich and Gullone 2006). In order to check the
robustness of the identified clusters, we used a second
sample in order to replicate the cluster solution of the first
sample (cf. van Dulmen and Goossens 2013). The second
aim of the study was to examine whether these clusters
related to friendship quantity, friendship quality, happiness,
and self-esteem.

Our hypothesis related to the first aim was that at least
four loneliness and depressive symptom clusters would be
identified. That is, because loneliness and depressive
symptoms are distinct but still partially overlapping con-
structs, some groups might experience symptoms of both
loneliness and depressive symptoms, whereas others
experience high levels of one of these internalizing prob-
lems only. We thus expected to find four clusters charac-
terized by: (a) low levels for both loneliness and depressive
symptoms; (b) high levels for both loneliness and depres-
sive symptoms; (c) low levels for loneliness and high levels
for depressive symptoms; and (d) high levels for loneliness
and low levels for depressive symptoms.

For our second aim, we had two hypotheses, one for
friendship experiences and one for well-being. First, we
hypothesized that adolescents in clusters characterized by
high loneliness, regardless of their depressive symptom
levels, would report lower friendship quantity and quality
than clusters low in loneliness. Adolescents in clusters high
in depressive symptoms were only expected to have lower
friendship experiences when their depressive symptoms
were accompanied by high levels of loneliness. Loneliness
is a negative emotional state that occurs specifically in
response to dissatisfaction with the quality or quantity of
social relations (Perlman and Peplau 1981). Therefore, by
definition, loneliness is related to interpersonal relations.
Depression, on the other hand, has been related to a wide
variety of both interpersonal and intrapersonal risk factors
(Hankin and Abramson 2001). It is quite possible that
depression does not always occurs in combination with
interpersonal problems. Moreover, as loneliness and
depression are co-occurring, the relation between depres-
sion and interpersonal relations might even be spurious and
in fact be due to feelings of loneliness. Second, we
hypothesized that adolescents in clusters characterized by
high depressive symptoms, regardless of their loneliness
levels, would report lower happiness and self-esteem than
clusters low in depressive symptoms. Adolescents in
clusters high in loneliness were thus expected to have low
happiness and self-esteem only when loneliness was
accompanied by high levels of depressive symptoms.

@ Springer

Method
Participants

Two samples were used in the present study. For Sample 1,
a total of 456 Belgian adolescents between 9 and 15 years
(comparable to US Grades 5-10) were invited to partici-
pate. Twenty-six adolescents (5.16 %) did not get parental
permission to participate and 13 adolescents (2.58 %) were
absent during data collection. Analyses on Sample 1 were
conducted on 417 adolescents (participation rate 92.26 %;
48.40 % male) with an average age of 12.47 years
(SD = 1.89).

For Sample 2, a total of 1361 Dutch adolescents from
the first grade of high school in The Netherlands (compa-
rable to US Grade 7) were invited to participate. Forty-
seven adolescents (3.46 %) did not get parental permission
to participate, 19 adolescents (1.39 %) did not provide
assent for participation and 81 adolescents (5.95 %) were
absent during data collection. In addition, 74 adolescents
(6.10 %) were excluded from the sample because they
nominated themselves or everyone else in their class as
their friends, which made their nominations unreliable. All
analyses on Sample 2 were conducted on the 1140
remaining adolescents (participation rate 86.56 %;
48.68 % male), who had an average age of 12.81 years
(SD = 0.42).

Procedures

In both samples, adolescents and their parents received
information about the study prior to the actual assessment.
Passive consent was obtained from parents, that is, they
could object to their child’s participation in the study by
phone, email or regular mail. In addition, active informed
assent was obtained from the adolescents. The adolescents
completed questionnaires on a computer during regular
school hours. Research assistants were present to assist
them. Ethical approval for Samples 1 and 2 was obtained
from the Internal Review Boards of the respective uni-
versities in Belgium (S55360) and the Netherlands
(ECG2012-2711-701). In return for participation, partici-
pants received a small gift (e.g., a pen or stickers).

Measures
Loneliness
In both samples, loneliness was measured using the peer-
related loneliness subscale of the Loneliness and Aloneness

Scale for Children and Adolescents (LACA; Marcoen et al.
1987). The scale consists of 12 items (e.g., “I think I have
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fewer friends than others”; “I feel excluded by my class-
mates”; “I feel alone at school”), which were rated on a
4-point Likert scale, ranging from 1 (never) to 4 (often).
Cronbach’s alpha was good for both samples (Sample 1
o = .91, Sample 2 o = .89).

Depressive Symptoms

In Sample 1, depressive symptoms were assessed with the
Children’s Depression Inventory (CDI; Kovacs 2003). This
27-item scale measures cognitive, affective, and behavioral
symptoms of depression as experienced during the past
2 weeks. For each item, adolescents chose one out of three
statements describing different levels of symptom severity
(e.g., “I am sad once in a while/many times/all the time”).
A value of 0-2 is assigned to each of the statements, with
higher values indicating greater symptom severity. Cron-
bach’s alpha was good (o = .87).

In Sample 2, depressive symptoms were assessed using
the Iowa short form of the Center for Epidemiological
Studies Depression scale (CES-D; Kohout et al. 1993).
This 11-item questionnaire measures the prevalence of
depressive symptoms during the past week (e.g., “I was
sad”). The items were rated on a 4-point Likert scale
ranging from O (rarely or never, <l day) to 3 (usually or
always, 5-7 days). Cronbach’s alpha was good (o = .81).

Friendship Quantity

Friendship quantity was assessed using an unlimited peer
nomination procedure, because this procedure has been
found to be more reliable and valid than limited peer
nominations (Terry 2000). Adolescents could select as
many friends as they wanted from a list of names of their
classmates. Adolescents could also indicate that they had
no friends in their class. The number of reciprocal friend-
ships was computed by summing the number of times the
participant was nominated by someone he or she nomi-
nated as a friend. The number of nominated reciprocal
friends ranged from O to 14. Data on friendship quantity
were only available in Sample 2.

Friendship Quality

Friendship quality was assessed using the peer attachment
subscale of the short version of the Inventory of Parent and
Peer Attachment (Raja et al. 1992). This 12-item scale
measures attachment to friends (e.g., “I feel my friends are
good friends”; “My friends listen to what I have to say”;
“I can tell my friends about my problems and troubles”),
with five items being reverse coded. The items were rated
on a 4-point Likert scale ranging from 1 (almost never) to 4
(almost always). Higher scores are indicative of better

friendship quality. In the current study, Cronbach’s alpha
was good (o0 = .79). Data on friendship quality were only
available in Sample 2.

Happiness

Happiness was assessed using a single item (Abdel-Khalek
2006). Participants responded to the item “How happy do
you feel in general?” on a Visual Analogue Scale. That is,
participants had to click on a line representing a continuum
from O (very unhappy) to 10 (very happy). Previous
research showed that the scale is a reliable and valid
measure of happiness (Abdel-Khalek 2006). Data on hap-
piness were only available in Sample 2.

Self-Esteem

Self-esteem was assessed using the Single Item Self-Es-
teem scale (SISE; Robins et al. 2001). Participants
responded to the item “I see myself as someone with high
self-esteem” on a 5-point scale ranging from 1 (not very
true for me) to 5 (very true for me). Previous research
showed that the SISE is a reliable and valid measure
(Robins et al. 2001). Data on self-esteem were only
available in Sample 2.

Statistical Analyses

In order to identify loneliness and depressive symptoms
clusters, latent profile analyses were conducted in Mplus
6.1 (Muthén and Muthén 1998-2010) for both samples
separately, and for a two- through seven-cluster solution.
We used several criteria to determine the number of latent
clusters. First, we examined the classification quality in
terms of entropy (i.e., classification certainty), for which
we considered a value of at least .80 as acceptable (Wang
and Wang 2012). Second, we took the number of adoles-
cents in the smallest cluster into account. A cluster should
contain at least 1 % of the total sample (e.g., Meeus et al.
2012). Third, we examined the improvement in model fit
with Akaike’s Information Criterion (AIC) and the Sample-
Size Adjusted Bayesian Information Criterion (SSABIC),
with lower AIC and SSABIC representing better fit (Nagin
2005). In addition, we examined the Lo-Mendell-Rubin
Likelihood Ratio test (LMR LR) and Bootstrapped Like-
lihood Ratio Test (BLRT). A significant p value for these
two tests indicates an improvement of k clusters over k — 1
clusters. Finally, the interpretability of the clusters or the
degree to which adding an extra cluster to the model
reveals a distinct new cluster was considered (Wang and
Wang 2012).

We used Sample 2 (N = 1140) to replicate the cluster
solution of Sample 1 (N = 417), by adopting the same

@ Springer
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criteria as for Sample 1 to determine the number of clus-
ters. In addition, we tested whether the adolescents that
were assigned to different clusters of this sample could be
meaningfully distinguished in terms of friendship quality,
friendship quantity, happiness, and self-esteem. Because
clusters differed in size, we used the Kruskal-Wallis test to
test these between-cluster differences. We used the Mann—
Whitney U test for post hoc comparisons between clusters
and applied a Benjamini-Hochberg correction for multiple
testing (Benjamini and Hochberg 1995).

Results
Descriptive Statistics

Table 1 summarizes the correlations, means, and SD for all
measures in Samples 1 and 2. Fisher r-to-z transformations
showed that the correlations between loneliness and
depressive symptoms were comparable in the two samples
(z=—1.41, p =.079). In both samples, loneliness and
depressive symptoms were strongly and positively corre-
lated. In addition, in both samples girls scored significantly
higher on depressive symptoms compared to boys, whereas
no gender differences were found for loneliness. In Sample
2, loneliness and depressive symptoms were significantly
correlated with all measures of inter- and intrapersonal
functioning, with the exception of depressive symptoms
and friendship quantity. Girls had significantly lower self-
esteem than boys. In addition, girls also had more friends
and a better friendship quality than boys. No significant
gender differences were found for happiness.

Cluster Membership

Table 2 describes the results of the latent cluster analysis in
both samples. The number of clusters within Sample 1 was
determined as follows. First, the classification certainty
(i.e., entropy) was below .80, and thus too low, for the
three, five, and six-cluster solutions. Second, the seven-
cluster solution was dropped, because one cluster com-
prised less than 1 % of the adolescents. We thus limited
our selection to the two and four-cluster solutions. Third,
the AIC, SSABIC and BLRT indicated that the four-cluster
solution was a significant improvement over the three-
cluster solution, which in turn was a significant improve-
ment over the two-cluster solution (see Table 2). The LMR
LR indicated that the four-cluster solution was a significant
improvement over the two-cluster solution (see Table 2).
Therefore, the four-cluster solution was selected as our
final cluster solution.

The number of clusters within Sample 2 was determined
in a similar manner. First, entropy was good for all cluster
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solutions. Second, the five-, six- and seven-cluster solu-
tions were dropped, because they all had less than 1 % of
the adolescents in the smallest cluster. Third, the two-
cluster solution was dropped, because all fit indices indi-
cated that the three-cluster solution was a significant
improvement over the two-cluster solution (see Table 2).
In addition, the AIC, SSABIC, and BLRT indicated that the
four-cluster solution was a significant improvement over
the three-cluster solution. The LMR LR indicated that the
four-cluster solution was not a significant improvement
over the three-cluster solution (see Table 2). Because fit
indices were not unequivocal regarding the cluster solution,
we examined both the three and four-cluster solutions in
greater detail. Classification quality was equally good for
the three- and four-cluster solutions in terms of entropy
(i.e. classification certainty). Next, a scatterplot revealed
that the low and middle clusters of the three-cluster solu-
tion had a rather large within-cluster spread (see Fig. 1).
The within-cluster range of the clusters in the four-cluster
solution was smaller, which implied that the fourth cluster
represented a distinct as well as a meaningful group. As a
result, the four-cluster solution was selected.

Description of Latent Clusters

For both samples, the loneliness and depressive symptom
levels of the four cluster solution are displayed in Fig. 2.
Adolescents in the first cluster (n; = 70.74, n, = 78.51 %)
had low scores on both the loneliness and depressive
symptoms. This group was labelled as the common cluster,
because in both samples the majority of the adolescents
was classified to belong to this group. The second cluster
(n; = 15.59, n, = 4.82 %), which was labelled as the
predominantly depressed cluster, consisted of adolescents
who scored high on depressive symptoms, but relatively
low on loneliness. Adolescents in the third cluster
(ny = 9.11, ny, = 13.07 %), labelled as the predominantly
lonely cluster, had high scores on loneliness, but scored
relatively low on depressive symptoms. Adolescents in the
fourth cluster (n; = 4.56, n, = 3.60 %) scored high on
both the loneliness and depressive symptom measure (see
Fig. 2). This last cluster was therefore labelled as the co-
occurring cluster.

In both samples, all clusters differed significantly from
each other in their loneliness and depressive symptom
levels (p < .001). This finding implies that adolescents in
the predominantly depressed cluster experienced somewhat
elevated levels of loneliness in comparison to adolescents
in the common cluster, but had lower loneliness levels than
adolescents in the predominantly lonely cluster. Similarly,
depressive symptom levels were higher in the predomi-
nantly lonely cluster than in the common cluster but lower
in comparison to the predominantly depressed cluster. In
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Table 1 Correlations, means and SD among the measures in both samples

Measure 1. 2. 3. 4. 5. Total Boys Girls t test
M SD M SD M SD
Sample 1
1. Depressive symptoms — — 036 025 033 022 038 027 -201*
2. Loneliness AgEE 1.73 062 168 059 179 0.65 —1.59
Sample 2
1. Depressive symptoms ~ — 052 043 044 039 59 045 —5.95%%*
2. Loneliness Sk 148 048 145 046 151 050 —-191
3. Friendship quantity —.05 —21FE 347 210 3.18 193 374 221 —4.53%%*
4. Friendship quality —.39kkE 5 d6HEE 307 043 298 039 316 046 —7.03%**
5. Self-esteem =33k 3w (2 2R 378 1.09 4.02 099 355 1.13 —7.50%%**
6. Happiness — 49FEE - A 10 J36HRE 3k 795 194 8.05 1.82 7.86 2.04 1.65
*#x p <0015 ** p < .01; * p < .05
3;?;iszcligt;;‘i§1iiii‘fs the Cluster ~ AIC SSABIC LMR LR pvalue BLRT pvalue  Entropy  Smallest n (%)
Sample 1
1 2270.62  2274.06 - - - -
2 2119.58  2125.60 <.001 <.001 .83 78 (18.71)
3 2074.87  2083.46 .011 <.001 77 37 (8.87)
4 2046.36  2057.54 104 <.001 82 19 (4.56)
5 203326  2047.02 247 <.001 77 19 (4.56)
6 2021.15  2037.49 451 <.001 .79 14 (3.36)
7 200590  2024.81 .096 <.001 .81 1(0.24)
Sample 2
1 6382.71  6390.16 - - - -
2 571453  5727.57 <.001 <.001 91 165 (14.47)
3 5542.15  5560.78 <.001 <.001 .90 53 (4.80)
4 5436.44  5460.65 .188 <.001 90 41 (3.60)
5 5391.38  5421.18 281 <.001 .90 12 (1.05)
6 534270  5378.08 139 <.001 .86 7 (0.61)
7 5301.87  5342.84 748 <.001 .86 12 (1.05)

Smallest n indicates the number of adolescents in the smallest cluster. The results in bold indicate the

selected model

AIC Akaikes information criterion, SSABIC sample-size adjusted Bayesian information criterion, LMR LR
Lo-Mendell-Rubin likelihood ratio test, BLRT bootstrapped likelihood ratio test

addition, the loneliness and depressive symptom levels of
adolescents in the co-occurring cluster were higher than the
loneliness and depressive symptom levels of adolescents in
all other clusters (see Table 3). Adolescents within the
separate clusters did not differ in age (H(3) = 3.86,
p = .278) but did differ in gender (x> = 18.70, p < .001).
More specifically, the predominantly depressed cluster
consisted of fewer boys and more girls than expected by
chance in both samples.

Latent Clusters and Outcome Measures

In Sample 2, we also examined whether the clusters differed
in measures of friendship experiences (i.e., friendship
quantity and quality) and measures of well-being (i.e.,
happiness and self-esteem). Significant differences between
clusters emerged on friendship quantity (H(3) = 44.24,
p < .001), friendship quality (H(3) = 176.59, p < .001),
self-esteem (H(3) = 105.88, p < .001), and happiness
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Fig. 1 Scatterplots of loneliness and depressive symptoms, for the three (a) and four cluster solution (b) in the second sample

Sample 1 Sample 2
3.00
2.50
2.00
g 150
]
Q
¢ 100
N
0.50
450 _. L] o 1
-0.50
Common Predominantly Predominantly Co-occurring Common  Predominantly Predominantly Co-occurring
cluster Depressed Lonely cluster cluster cluster Depressed Lonely cluster cluster
(70.74%) cluster (9.11%) (4.56%) (78.51%) cluster (13.07%) (3.60%)
(15.59%) . ) (4.82%)
m Loneliness Depression

Fig. 2 Loneliness and depressive symptom levels for the four cluster solution for Samples 1 and 2

(H(3) = 185.34, p < .001). Post-hoc analyses indicated that
adolescents in the common cluster had significantly better
friendship quality, higher self-esteem, and higher happiness
scores than adolescents in all other clusters (see Table 3).
The only exception was the number of reciprocal friends,
which did not differ between adolescents in the common
cluster and adolescents in the predominantly depressed
cluster. Adolescents in the co-occurrence cluster had lower
friendship quality, lower self-esteem, and lower happiness
compared to adolescents in all other clusters. The only
exception was friendship quantity, in which adolescents in
the co-occurrence cluster did not differ from adolescents in

@ Springer

the predominantly lonely cluster (see Table 3). Adolescents
in the predominantly depressed cluster and predominantly
lonely cluster scored in between the adolescents in the
common cluster and the co-occurrence cluster in terms of
friendship quality, self-esteem, and happiness. Adolescents
in the predominantly lonely cluster had fewer friends, lower
friendship quality, and higher happiness than adolescents in
the predominantly depressed cluster (see Table 3). Adoles-
cents in the predominantly lonely cluster and predominantly
depressed cluster did not differ in terms of self-esteem.
There were no significant gender by cluster interactions on
the outcome variables (p > .05).
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Table 3 Means (SD) on all study variables using the four-cluster solution

Predominantly lonely cluster Co-occurrence cluster

Variable Common cluster Predominantly depressed cluster
Depressive symptoms 0.37 (0.26)* 1.41 (0.35)°

Loneliness 1.29 (0.23)* 1.59 (0.29)°

Friendship quantity 3.65 (2.06)* 3.55 (2.41)*

Friendship quality 3.16 (0.38)* 2.90 (0.34)b

Self-esteem 3.94 (1.02)* 3.29 (1.24)°

Happiness 8.36 (1.66)* 6.23 (2.28)°

N 870 55

0.75 (0.29)° 1.58 (0.41)¢
222 (0.27)° 2.90 (0.35)¢
271 (1.95)° 225 (2.15)°
2.75 (0.39)° 2.39 (0.56)¢
3.21 (1.06)° 2.80 (1.10)°
7.04 (1.84)° 492 2.11)¢
143 40

Means with different superscripts are significantly different from one another after correction for multiple testing (p < .046)

Sensitivity Analysis

In order to test the internal robustness of our results, we
conducted the analysis on nine split-half datasets of Sample
2. The four-cluster solution most consistently reflected the
data in all split-half analyses. Other alternatives involved
either the three- or five-cluster solutions. However, the
clusters in these solutions seemed similar in composition to
the clusters in the four-cluster solutions, with different
number of clusters being the only difference. In addition,
we examined the robustness of our findings on the rela-
tionship between cluster membership and measures of
friendship experiences and well-being. That is, by using
differences of 1SD from the mean, we manually divided
the participants into four groups and related these manual
created groups to the measures of friendship experiences
and well-being. Adolescents scoring below 1SD above the
mean on both loneliness and depressive symptoms were in
the common group (N = 858). Adolescents scoring below
1SD for loneliness but higher than 1SD above the mean for
depressive symptoms were assigned to the predominantly
depressed group (N = 83). Adolescents scoring below 1SD
for depressive symptoms but higher than 1SD above the
mean for loneliness were assigned to the predominantly
lonely group (N = 93). Adolescents scoring higher than
1SD above the mean for loneliness and depressive symp-
toms were assigned to the co-occurring group (N = 73).
The relation between these manually created groups and
the outcome measures were similar to the findings for the
latent clusters.

Discussion

Previous studies have indicated that loneliness and
depressive symptoms might be partly overlapping, but
separate constructs (e.g., Cacioppo et al. 20064, b), and that
they predict each other over time (e.g., Vanhalst et al.

2012). Yet, it was unknown to what extent loneliness and
depressive symptoms co-occur within individuals. In the
present study, we therefore used latent cluster analysis to
identify clusters of adolescents based on their reported
feelings of loneliness and depressive symptoms. Four
loneliness and depressive symptoms clusters were identi-
fied in Sample 1. Similar clusters were found in a repli-
cation sample, which underlines the reliability of our
findings. In addition, it is unknown whether loneliness and
depressive symptoms are differentially related to friendship
quantity, friendship quality, happiness, and self-esteem.
Our findings showed that the loneliness and depressive
symptom clusters were indeed differentially related to
friendship experiences and well-being.

Although previous research already indicated that
loneliness and depressive symptoms may be theoretically
and empirically distinct constructs (e.g., Cacioppo et al.
2006a, b), it was unclear to what extent loneliness and
depressive symptoms present themselves independently
within individuals. In the current study, four clusters of
loneliness and depressive symptoms were identified. In the
first cluster, adolescents reported low loneliness and
depressive symptoms (common cluster). The second clus-
ter comprised adolescents who scored high on depressive
symptoms and low on loneliness (predominantly depressed
cluster). Third, we found a cluster of adolescents scoring
high on loneliness and low on depressive symptoms (pre-
dominantly lonely cluster). The fourth cluster consisted of
adolescents scoring high on both loneliness and depressive
symptoms (co-occurrence cluster). In other words, loneli-
ness and depressive symptoms were found to occur
simultaneously as well as independently within individuals.
Our study contributes to the notion that loneliness and
depressive symptoms are actually distinct constructs.
Notably, the loneliness and depressive symptom levels of
adolescents in the co-occurrence cluster were higher than
the respective symptom levels in the predominantly lonely
and predominantly depressed clusters. This finding might
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reflect a difference in clinical versus subclinical levels of
loneliness and depressive symptoms. Future studies could
examine whether, for instance, clinical levels of depressive
symptoms indeed always co-occur with feelings of loneli-
ness, or whether the comorbidity of loneliness and
depressive symptoms may over time lead to a greater sense
of loneliness and depressive symptoms.

The four clusters could be meaningfully distinguished
by friendship quantity and quality. Clusters characterized
by high loneliness (i.e., predominantly lonely and co-oc-
currence clusters) had lower friendship quality and quality
than the cluster characterized by high depressive symptoms
only (i.e., predominantly depressed cluster). Furthermore,
adolescents in the predominantly depressed cluster had a
lower friendship quality than adolescents in the common
cluster. The various friendship domains did not similarly
differentiate between loneliness and depressive symptom
clusters. Loneliness was related to more generalized
friendship problems, that is, problems in multiple friend-
ship domains, whereas depressive symptoms were not.
Additional research on these generalized versus specific
friendship problems for loneliness and depressive symp-
toms seems needed. For example, future studies could
examine underlying mechanisms, as the same mechanisms
have been proposed to underlie the relationship between
friendship experiences and loneliness as well as the rela-
tionship between friendship experiences and depressive
symptoms. These mechanisms might differ in terms of
directionality or severity. For example, it might be possible
that lonely individuals have social skill deficits (Segrin and
Flora 2000) that undermine their ability to establish and
maintain friendships, whereas depressive symptoms might
be accompanied by social skill deficits (Hames et al. 2013)
that are frustrating or annoying for others, thereby dam-
aging the friendship quality, but not severely enough to
lose friends.

Adolescents in clusters characterized by high depressive
symptoms (i.e., predominantly depressed and co-occur-
rence clusters) were unhappier than adolescents in clusters
characterized by low depressive symptoms (i.e., predomi-
nantly lonely and common clusters). In addition, adoles-
cents in the predominantly lonely cluster were unhappier
than adolescents in the common clusters. Although we did
not hypothesize lower happiness scores for adolescents in
the cluster high on only loneliness, an explanation for this
finding may be that the interpersonal domain becomes so
important in adolescence (Steinberg and Morris 2001) that
it has a greater effect on happiness in adolescence than in
any other developmental stage. Yet, adolescents in the
predominantly depressed cluster felt even less happy
compared to adolescents in the predominantly lonely
cluster. This finding might be due to depression being
characterized by a “markedly diminished interest or
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pleasure in all, or almost all, activities” (American Psy-
chiatric Association 2013, p. 160). Consequently, lonely
individuals might be happier than depressed individuals
because they keep participating in solitary activities from
which they might derive pleasure, whereas depressed
individuals do not.

Adolescents in the predominantly lonely cluster and in
the predominantly depressed cluster had similar levels of
self-esteem, which was higher than the self-esteem of the
adolescents within the co-occurrence cluster. Self-esteem
did not differentiate between the predominantly lonely
cluster and predominantly depressed cluster. Thereby, our
results seem to indicate that self-esteem is related to
symptom severity rather than the type of internalizing
problem. Additional studies on the directionality between
self-esteem and internalizing problems as well as the
mechanisms that link self-esteem to internalizing problems
are needed to clarify this issue.

Although the current study has several important
strengths, such as the replication across samples and the
use of different depressive symptoms measures, some
limitations should be mentioned. First, the use of single-
item measures has been questioned (Diamantopoulos et al.
2012). For example, participants’ response on one item
might be influenced by their response to another item. Such
a carry-over effect is more likely to affect single-item
measures than multi-item measures (Diamantopoulos et al.
2012). Yet, single-item measures are used for their parsi-
moniousness and efficient administration. In addition,
previous studies indicated that single-item measures as
used in the current study perform just as well as multi-item
measures tapping into the same construct (Abdel-Khalek
2006; Robins et al. 2001). A second limitation is that
friendship quantity and friendship quality were only mea-
sured with respect to peers from the adolescents’ class
group. Adolescents without friends in their class often have
friends in other classes or outside their school (George and
Hartmann 1996). Future studies could consider these non-
classmate friendships, because they also could protect
against loneliness and depressive symptoms. Third, our
results might be inflated as a result of shared method
variance, because we relied on self-reports, with the
exception of friendship quantity. Given that loneliness and
depressive symptoms are subjective and internal experi-
ences, self-report has been put forward as the most ade-
quate assessment method (Vanhalst et al. 2012). Fourth, the
current study only focused on early adolescents from the
general population. Therefore, the findings cannot be
generalized to a clinically referred sample. In addition, it
might be hard to generalize to older samples, as the
developmental trajectories of internalizing problems take
on a different form in older ages than they do in early
adolescence (e.g., Hankin et al. 1998). Finally, the use of
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different depressive symptoms measures across samples
could also be seen as a limitation, as this means that we
replicated our findings conceptually but not directly.
However, it might also be a strength as it indicates that our
findings do not depend on the specific measure used.

Despite these limitations, our study offers suggestions
for future research directions. First, now that the current
study indicated that various loneliness and depressive
symptom clusters could be distinguished by happiness and
well-being, it might be interesting to examine additional
adjustment variables that might differentiate between these
clusters, such as personality, social anxiety, and academic
achievement. Second, future studies might examine the
clusters longitudinally. A longitudinal study could shed
light on the direction in which loneliness, depressive
symptoms, friendship experiences, and well-being influ-
ence each other. In addition, a longitudinal study would
offer the possibility to examine whether adolescents make
transitions to other clusters over time or whether loneliness
and depressive symptoms clusters have similar develop-
mental trajectories.

Conclusion

The current study provides a more detailed understanding
of the co-occurrence of depressive symptoms and loneli-
ness than was possible in earlier research, because it
examined loneliness and depressive symptoms simultane-
ously using a person-centered approach. The four clusters
of loneliness and depressive symptoms that were found
suggest that these two constructs are experienced more
often independently than simultaneously. As the clusters
were differentially related to friendship quantity, friendship
quality, happiness, and self-esteem, our findings have
important clinical implications. If indeed the co-occurrence
of both depressive symptoms and loneliness can in and of
itself cause an increase in levels of depressive symptoms
and loneliness, clinicians treating adolescents for depres-
sive symptoms should also pay attention to loneliness, and
vice versa. The current study stresses the importance of
assessing both loneliness and depressive symptoms, as
their mutual relation within individuals is differentially
related to other constructs of adjustment.
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