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Abstract

Objectives

Most researchers have examined forms of loneliness as discrete and emotional distress.
The approach proposed in this study captures the reality that many persons experience
more than one dimension of loneliness—varying degrees coupled with their psychological
well-being in a family context. This study explores the latent structure of loneliness during
young adulthood and its association with psychological well-being, as well as how these are
related to their family characteristics in adolescence.

Methods

Data are from 2,748 young people, a cohort sample from the Taiwan Youth Project (TYP).
Loneliness was assessed by a 6-item de Jong-Gierveld short scale with emotional and
social loneliness domains. We describe the clustering between loneliness domains and psy-
chological well-being, namely depressive symptoms, self-esteem, suicidal thoughts, and
alcohol use using latent class cluster analysis. In addition to incorporating the Taiwanese
family context, multivariate multinomial logistic regression models included data on family
cohesion and parental guan (parental control) in adolescence. This might be associated
with choices in partnership and childbearing, and influence loneliness in young adulthood.

Results

Our results demonstrate a three-cluster model of loneliness involving emotional loners, seri-
ous emotional loners, and severe emotional/social loners. We also found that a feeling of
serious emotional loneliness and severe emotional/social loneliness were significantly asso-
ciated with psychological well-being, even adjusting for individual characteristics. Among
young adults who had a partner, the married adults were significantly less likely to feel seri-
ous emotional loneliness than those who were living alone. Furthermore, young adults with
stronger family cohesion during early adolescence were less likely to suffer from serious
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emotional loneliness (Relative risk ratios [RRR] 0.77, 95% CI 0.65-0.91) and severe emo-
tional/social loneliness (RRR 0.54, 95% CI 0.34-0.85) in young adulthood.

Discussion

This measurement strategy provides a foundation for future research into how experts can
address loneliness clusters in order to better understand psychological well-being during
young adulthood and family context in adolescence. This is important because our results
suggest that the various loneliness domains do not occur independently, but rather are
embedded in patterns and are associated with family characteristics.

Introduction

Despite international support aimed at improving mental health that has been introduced over
the past few decades, loneliness remains a concern [1], particularly when it affects young adults
in general [2], and those living in non-Western countries in particular [3,4]. McWhirter
(1990) defines loneliness as an enduring condition of emotional distress that arises when a per-
son feels estranged from misunderstood or rejected by others, and/or lacks appropriate social
partners for desired activities, particularly for activities that provide a sense of social integration
and opportunities for emotional intimacy [5]. Some of the recent interest in loneliness has tar-
geted the emotional domain, and much of this analysis has not been linked to social
relationships.

Scholars tend to operationalize loneliness as a set of discrete phenomena. They have also
examined how the emotional domain is related to the social domain, though this approach is
less common [6]. Given that many individuals experience more than one domain throughout
the life course, it is plausible that the emotional and social domains may consolidate in distinct
patterns [7]. To be specific, some indicators of emotional and social loneliness are complemen-
tary, while others are in competition with one another. Thus, it is reasonable to anticipate that
various dimensions of loneliness may cluster [2]. To our knowledge, there have been no previ-
ous attempt to understand how this may occur and whether the multiple indicators of loneli-
ness may be interrelated. Such relationships are germane to the goal of determining whether
there is a latent structure that captures how the dimensions of loneliness [2] and psychological
well-being interrelate [2-4]. If such clustering is identified, the results will be of conceptual
interest. They will also help researchers understand loneliness, from both the psychological
and social perspectives [2]. Prior research has found that loneliness is associated with numer-
ous mental health problems [8,9]. Exploring latent clusters of loneliness will allow researchers
to explicate how loneliness is related to psychological well-being in young adults.

Furthermore, a parallel but unconnected stream of research has explored the relationship
between loneliness and family characteristics. This risky families model [10] has suggested that
family conflict experienced early in life may affect mental health development. By extending
this idea, we hypothesize that family context during adolescence can shape subsequent loneli-
ness. However, most of these earlier studies have focused on emotional loneliness. They have
not examined the consequences of various dimensional measures such as loneliness clusters.
Moreover, such relationships have not been explored in detail in non-Western societies. Early
detection of family environments associated with specific dimensional measures can be crucial
to preventing mental health problems among young adults [2]. Exploring family influences,
such as family cohesion, parental guan (control), partnership and childbearing choices, are
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further warranted to understand the relationships between the dimensional measures of loneli-
ness, independent of other psychological well-being, and how these are linked to family
contexts.

The present study assesses whether specific indicators are likely to cluster in certain loneli-
ness domains, and if this occurs, whether these clusters have any conceptual meaning. We are
especially interested in whether the indicators are complementary or in competition with one
another, and whether they are emotional or social. Furthermore, how is this latent structure
associated with other psychological well-being indicators, namely depressive symptoms, self-
esteem, suicidal thoughts, and alcohol consumption. The present study further builds upon
the framework of the risky families model [10]. It explores family cohesion and parental guan
during early adolescence, and their association with loneliness clustering in young people,
when considering their current partnership and childbearing choices.

Methods
Data

The dataset was extracted from the panel surveys of the Taiwan Youth Project (TYP). The TYP
surveys began in 2000 when participants were in junior high school, with follow-ups in 2001,
2002, 2003, 2005, 2006, 2007, 2009, 2011, and 2014. A multi-stage random sampling frame was
used to obtain school-based representative samples of junior high students in Northern Tai-
wan, including Taipei City, New Taipei City, and Yi-Lan County. Levels of urbanization were
adopted at the first stage of sampling. This divided Taipei City and Taipei County into three
strata, and Yi-Lan County into two strata. Further details of the sampling design and data col-
lection procedures have been described in previous studies [11].

The TYP surveys provide longitudinal information on a range of demographic and family
information gathered from early adolescence to young adulthood. The first adult survey was
conducted in 2011, however the TYP did not collect data on loneliness in young people until
2014, as it was around this time that participants were approaching marriage age. The response
rate for the 2014 survey was 74.9%. The attrition rate was 10.2%, as compared with the 2011
survey. The adult sample flow is shown in Fig 1.

We restricted our analyses to respondents who had given complete responses for the major
measures collected in 2014. This excluded 4 participants. The final sample consisted of 1,284
females and 1,464 males. TYP data are publicly available, and can be used for research with the
approval of Academia Sinica in Taiwan (http://www.typ.sinica.edu.tw). All TYP participants
gave informed written consent at the start of their interviews. The study protocol was approved
by the Research Ethics Committee of National Yang-Ming University (Taipei, Taiwan) (IRB
Number: YM106103E-1).

Measures

Outcome measure. Loneliness was assessed by self-reporting via a 6-item de Jong-Gier-
veld short scale [12,13] which included distinct dimensions of emotional and social loneliness
[14]. Each item was recoded into a dichotomous score, indicating whether the individual was
not lonely (coded as 0) or was extremely lonely (coded as 1) [15]. The 6-item de Jong-Gierveld
scale with its descriptive statistics and psychometrics properties are shown in S1 Appendix.
The most common loneliness reported in the TYP sample of young adults was a general sense
of emptiness (52%), followed by missing having people around (25%). The least common indi-
cators were related to social loneliness. Confirmatory factor analyses on the 6 items revealed
two factors with good reliability: emotional and social domains used in the TYP. The use of
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2009 Survey
(n=4231)

86.8% response rate ’

2011 Survey

$ \ 4 *

Interviewed Lost-to-Follow-up” Declined to participate
(n=3129) (n=544) (n=558)
85.2% response rate 12.9% of participants 13.2% of participants
| T I
2014 Survey
|
Interviewed Lost-to-Follow-up”* Declined to participate
(n=2752) (n=547) (n=374)
74.9% response rate 14.9% of participants 10.2% of survivors

Note: “LFU” indicates lost-to-follow-up, mainly due to moving and being unable to be interviewed
Fig 1. Participants in serial surveys in the Taiwan Youth Project (TYP) from 2009 to 2014.
https://doi.org/10.1371/journal.pone.0217777.9001

this 6-item de Jong-Gierveld short scale as loneliness measures has also been validated in Chi-
nese, but with elderly people [16].

Psychological well-being was measured by four self-reported indicators: depressive symp-
toms, self-esteem, suicidal thoughts, and alcohol use. Depressive symptoms were assessed
using an 8-item version of the Symptom Checklist-90 Revised (SCL-90-R) scale [17-19]. The
SCL-90-R is an instrument with good construct validity and reliability when used with Tai-
wanese adolescents [19,20]. Each five-point scale indicates the degree to which each symptom
had been experienced within the past week. When necessary, responses were reverse-scored so
that higher scores indicated greater depressive symptomatology. Scores ranged from 8 to 40,
with Cronbach’s alphas across waves ranging from 0.82-0.85. Self-esteem was assessed using 6
items of the Rosenberg’s Self-Esteem Scale [21]. Each item was scored from 1 (strongly agree)
to 4 (strongly disagree), and scores ranged from 6 to 24 with higher scores representing higher
self-esteem. Confirmatory factor analyses yielded good fit for the models (RMSEA = 0.04;

CFI = 0.99) with good reliability (Cronbach’s oo = 0.67). Suicidal thoughts are considered to
occur across a continuum of clinical significance [22] and are an important marker of mental
health problems [23]. Suicidal thoughts were measured by the question, “During the past 12
months, did you ever seriously think about committing suicide?” (1 = yes, 0 = no) [24]. Alco-
hol use was measured by asking the age of first alcohol consumption (either adolescence,
adulthood, and complete abstainer) and whether the subject was a binge drinker (1 = yes,

0 =no) [25].

Family characteristics included current choice of partnership and whether the subject had
children. This was broken into five categories (never married and no partner, never married
but currently cohabiting with boyfriend/girlfriend, never married but currently with a non-
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cohabiting boyfriend/girlfriend, currently married with a child or children, and currently mar-
ried with no children). Analyses also included two early-adolescence family measures. The
first was parental guan, usually translated as “parental control”, which involves whether
parents allow their adolescent child to decide who his/her friends are when the adolescent was
15 years old. This was coded as either “yes” or “no” [26,27]. Another was family cohesion,
which represents the cultural and normative environment for adolescents in Taiwan. It has
been hypothesized that this influences their psychological well-being [10,19,20]. The family
cohesion scale consisted of four statements: ‘In our family, we have a discussion when making
decisions’; ‘Every family member participates in family-related activities’; ‘T can always receive
comfort from my family when I feel frustrated’; and ‘T can rely on my family when I need help
or advice’. Each item was rated on a four-point scale, indicating the degree of agreement for
each cohesive family behavior. A higher score represents stronger cohesion; this measure
showed good reliability (Cronbach alpha = 0.82). This scale has been used for prior studies
and has been demonstrated to be valid and reliable [20,25].

Analytical strategy

We assumed that some indicators of loneliness are interrelated, forming loneliness domains.
We proposed that there are other indicators that compete with one another, and thus are less
likely to cluster in loneliness domains. We conducted latent class cluster analysis (LCA) to
assess the underlying structure of loneliness using an exploratory model. This enabled us to
determine empirically whether a typology existed regarding the clustering of emotional and
social loneliness among all 2,748 young adults [12,13]. LCA is related to more common forms
of cluster analysis, but has the added advantages of assigning individuals to classes based on
probabilities estimated from the model, as well as being able to provide model fit statistics for
choosing between models. A key assumption is that the classes estimated from the models
have local independence; that is, independence occurs within each class, while the indicators
are assumed to be independent of each other. This means that the latent variable is able to
explain why the observed indicators are related to one another [28]. The task of determining
the best-fitting 3-class solution is shown in S2 Appendix.

As the next step, we first conducted a 2-part model analysis to assess how these clusters
were associated with psychological well-being among all 2,748 young adults. We also assessed
how they relate to family characteristics during early adolescence among the 1,609 young
adults who had a partner. We first employed multinomial regression techniques to assess the
likelihood of being within a certain cluster with regard to psychological well-being (depressive
symptoms, self-esteem, drinking behaviors, and suicidal thoughts), partnership choices, and
childbearing choices among the 2,748 young adults. As a second step, multinomial regression
models were used to assess the associations between family characteristics during early adoles-
cence and the likelihood of being in a certain cluster for the sample of 1,609 young adults who
had a partner. In this second part of the analysis, we explored a question that had never previ-
ously been asked: do young adults with a cohabiting partner benefit more from having strict
parental guan during early adolescence? All models considered sample clustering in the survey
design, and were analyzed using STATA 15.0 [29].

Results

Table 1 presents descriptive statistics for the study sample. Ages within the sample ranged from

27 to 32 years old, and 47% were female, while 53% were male. Less than half (47%) of the sam-

ple currently lived with their siblings. 41% of the sample reported being single without a partner,
while 33% reported having a non-cohabiting partner, 20% reported being married, and 6%
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Table 1. Descriptive characteristics of the sample of young adults [percent or mean (SD)].

Variable Percent or mean (SD)
Age (range: 27-32) 28.32(1.14)

Female (%) 46.72

Currently employed (%) 88.86

Currently living with siblings (%) 47.23

Family characteristics

Partnership and childbearing choice (%)

Single, without a partner 40.98
Has a partner, cohabiting 6.05
Has a partner, not cohabiting 33.05
Married, with children 14.27
Married, without children 5.65
Family cohesion (range: 1-4) 2.81 (0.65)
Parental guan (parental control; %) 34.97
Psychological well-being
Depressive symptoms (range: 8-37) 12.31 (4.37)
Self-esteem (range: 11-36) 26.08 (3.95)
Age at first alcohol use (%)
Abstainer 23.69
Adolescent drinking (17 years old or younger) 25.07
Adult drinking (18 years old or older) 51.24
Adult binge drinking (%) 8.48
Suicidal thoughts (%) 2.80
Began dating at age 18 or younger (%) 32.06
N 2,748

Note: SD = standard deviation

https://doi.org/10.1371/journal.pone.0217777.t001

indicated they were cohabiting. The mean score for depressive symptoms was 12.31 with a stan-
dard deviation of 4.37 and a range between 8 and 37. About one-fifth (24%) abstained from
alcohol consumption, while 8% reported binge drinking during young adulthood. Among the
young adults investigated in this study, only 3% reported ever having had suicidal thoughts.
Overall, 32% of the participants had had a first dating experience by the age of 18.

Table 2 shows the conditional probabilities for six items, within three specific clusters. The
first loneliness cluster, which we labeled emotional loners, contained 57% of the subjects. An
inspection of the conditional probabilities indicated that persons in this cluster were likely to
report a moderate degree of missing having people around (40%). The second loneliness clus-
ter, serious emotional loners, contained 38% of the respondents. Young adults in this cluster
showed a modest likelihood of experiencing a general sense of emptiness (96%) and often feel-
ing rejected (38%). The third cluster, labeled severe emotional and social loners consisted of 6%
of the subjects. These persons demonstrated a moderate likelihood of experiencing all six
items, including the emotional and social domains of loneliness. The results from Table 2 are
expressed as a graph (see Fig 2).

Loneliness and psychological well-being

To further investigate the latent structure of loneliness, we present the results of a multinomial
logistic regression model using the total sample (see Table 3). This demonstrates that
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Table 2. Latent class cluster models for conditional probabilities for the three-cluster model of loneliness among young adults.

Latent Class
Indicator of Loneliness Item Emotional Loners Serious Emotional Loners Severe Emotional & Social Loners
1. There are plenty of people I can rely on when I have problems. 0.01 0.04 0.53
2. There are many people I can trust completely. 0.02 0.03 0.63
3. There are enough people I feel close to. 0.03 0.03 0.51
4.1 experience a general sense of emptiness. 0.21 0.96 0.72
5.1 miss having people around. 0.40 0.02 0.31
6.1 often feel rejected. 0.07 0.38 0.40
Latent class probabilities 0.57 0.38 0.06

https://doi.org/10.1371/journal.pone.0217777.1002

psychological well-being, partnership choice and childbearing choice were associated with the
likelihood of being in a particular cluster (emotional loners serving as the reference group)
when considering age and gender. Statistical significance was set at a p-value lower than 0.10
due to the small sample size of the severe emotional and social loner groups (n = 123). In this
article, we discuss only statistically significant effects. As compared to the reference group,
being a serious emotional loner was associated with increased odds of both depressive symp-
toms (RRR = 1.14, 95% CI 1.12-1.17) and adult binge drinking (RRR = 1.44, 95% CI 1.04-
2.00); it was associated with decreased odds of self-esteem (RRR = 0.82, 95% CI 0.80-0.84).
Young adults with suicidal thoughts had higher odds of being severe emotional/social loners
than being emotional loners (RRR = 3.02, 95% CI 1.21-7.56). Being a severe emotional/social
loner was associated with increased odds of depressive symptoms (RRR = 1.15, 95% CI 1.10-
1.20) and decreased odds of self-esteem (RRR = 0.78, 95% CI 0.73-0.83), as compared to the
reference group.

In addition, adolescent drinkers were less likely than adult drinkers to be in the serious
emotional loners cluster (RRR = 0.79, 95% CI 0.64-0.98), whereas abstainers were more likely
than adult drinkers to be in the severe emotional/social loners cluster (RRR = 1.56, 95% CI

—&— Emotional Loners, 57%

—=&— Serious Emotional Loners, 38%
= / \‘ —=a— Severe Emotional & Social Loners, 6 %
0.8 / \

0.7 /

0.6
0.5
0.4
0.3

0.2

CONDITIONAL PROBABILITY

0.1

-
~
w
'
wn

6 ITEM NUMBER

Note: item 1. There are plenty of people I can rely on when I have problems; item 2. There are many people I can trust
completely; item 3. There are enough people I feel close to; item 4. I experience a general sense of emptiness; item 5. I miss
having people around; item 6. I often feel rejected.

Fig 2. Latent class analysis for conditional probabilities by each loneliness item, stratified by three clusters.

https://doi.org/10.1371/journal.pone.0217777.9002
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Table 3. Multivariate multinomial logistic regression results for latent structure of loneliness among young
adults, N = 2,748.

Loneliness Cluster/Class Contrast

Covariate Serious Emotional Loners Severe Emotional & Social Loners vs.
vs. Emotional Loners Emotional Loners

Psychological well-being
Depressive symptoms
Self-esteem

Suicidal thoughts (ref = no)

Age at first alcohol use (ref = adult
drinking)

Abstainer

Adolescent drinking
Adult binge drinking (ref = no)
Individual/family characteristics

Partnership and childbearing choice
(ref = Has a partner, not cohabiting)

Single, without a partner

Has, a partner, cohabiting

Married, with children

Married, without children
Age

Female

RRR (95% CI)

1.14 (1.12, 1.17)**
0.82 (0.80, 0.84)**
1.31 (0.56, 3.05)

0.85 (0.69, 1.05)
0.79 (0.63, 0.98)*
1.44 (1.04, 2.00)*

2.11 (1.73, 2.58)**
0.74 (0.51, 1.07)
0.79 (0.58, 1.08)
0.64 (0.4, 0.93)"
0.95 (0.87, 1.03)
0.87 (0.70, 1.09)

RRR (95% CI)

1.15 (1.10, 1.20)**
0.78 (0.73, 0.83)"*

3.02 (1.21,7.56)"

1.56 (1.00, 2.44)°
0.75 (0.44, 1.29)
0.81 (0.34, 1.95)

1.89 (1.22,2.93)**

1.14 (0.55, 2.37)
0.54 (0.26, 1.13)
0.96 (0.40, 2.30)
1.11 (0.94, 1.31)
0.74 (0.49, 1.12)

Abbreviations: RRR = relative risk ratio; CI = confidence interval.
Note

p < 0.10

*p < 0.05

**p < 0.01.

https://doi.org/10.1371/journal.pone.0217777.1003

1.00-2.44). Net of the other variables in the model, single young adults were more likely than
those young adults who had a non-cohabiting partner to be serious emotional loners

(RRR = 2.11, 95% CI 1.73-2.58) or severe emotional/social loners (RRR = 1.89, 95% CI 1.22-
2.93), as compared to the reference cluster (emotional loners). Childless married young adults
were less likely than young adults with a non-cohabiting partner to be in the serious emotional
loners cluster, as compared to the reference cluster (RRR = 0.64, 95% CI 0.44-0.93).

Loneliness and family characteristics among partnered young adults

The establishment of a stable intimate relationship is a major transition of young adulthood,
thus we focus on the partnered sample. Table 4 shows the results of the multinomial logistic
regression models analyzed by loneliness clustering among partnered young adults. Building
on the risky families model, we included family context variables measuring partnership
choice, childbearing choice, family cohesion, parental guan and age when dating began, while
adjusting for a wide range of individual covariates such as gender, age, and current work sta-
tus. This model investigated the association between the four categories of explanatory partner
variables and the odds of being serious emotional loners and severe emotional/social loners,
compared to being emotional loners. Married young adults with at least one child were less
likely than young adults who had a non-cohabiting partner, to report loneliness, either serious
emotional loneliness (RRR = 0.74; 95% CI 0.55-1.01) or severe emotional/social loneliness
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Table 4. Multivariate multinomial logistic regression results for family characteristics associated with latent
structure of loneliness in young people with a partner, N = 1,609.

Loneliness Cluster/Class Contrast

Covariate Serious Emotional Loners Severe Emotional & Social Loners vs.
vs. Emotional Loners Emotional Loners
RRR (95% CI) RRR (95% CI)
Choices of partnership and
childbearing
(ref = Has a partner, not cohabiting)
Has a partner, cohabiting 1.10 (0.73, 1.65) 1.61 (0.73, 3.57)
Married, with children 0.74 (0.55,1.01)° 0.51 (0.25,1.03)°
Married, without children 0.64 (0.44, 0.93)* 0.99 (0.42, 2.31)
First dating at age 18 or younger 1.08 (0.86, 1.35) 1.69 (1.01, 2.83)*

Family characteristics in early
adolescence (at aged 15)

Family cohesion 0.77 (0.65, 0.91)** 0.54 (0.34, 0.85)**
Parental guan 1.27 (1.02, 1.59)* 0.57 (0.29, 1.12)

Comparison between cohabiting and
non-cohabiting young people

Cohabiting partner x Guan 0.54 (0.27, 1.09)° 0.61 (0.12, 2.99)
Individual characteristics
Currently employed (ref = No) 0.73 (0.53,1.01)° 0.82 (0.36, 1.91)
Female 1.36 (1.08, 1.72)* 1.25(0.72, 2.16)
Age 0.98 (0.89, 1.09) 1.32 (1.06, 1.65)*

Abbreviations: RRR = relative risk ratio; CI = confidence interval.
Note

p < 0.10

*p <0.05

**p < 0.01.

https://doi.org/10.1371/journal.pone.0217777.t1004

(RRR = 0.51; 95% CI 0.25-1.03). The odds of loneliness, both emotional and social,
decreased as adolescent family cohesion increased, while the odds of serious emotional
loneliness increased as adolescent parental guan increased. In addition, a significant effect
of cohabitation involving an interaction with adolescent parental guan was observed
(RRR = 0.54, 95% CI 0.27-1.09); this indicates that young adults who reported strict paren-
tal guan during early adolescence have higher odds of reporting serious emotional loneli-
ness in general (RRR = 1.27, 95% CI 1.02-1.59). On the other hand, young adults, who
cohabit, and who also report strict adolescent parental guan, had lower odds of being seri-
ous emotional loners. Young adults who had first dated at the age of 18 or earlier were more
likely to report severe emotional/social loneliness than their counterparts who had started
dating later.

In addition, serious emotional loneliness was found to be associated with decreased odds of
being employed (RRR = 0.73, 95% CI 0.53-1.01) and increased odds of being female
(RRR = 1.36; 95% CI 1.08-1.72). Finally, the odds of being a severe emotional and social loner
increased as young adults aged (RRR = 1.32, 95% CI 1.06-1.65).

Discussion

The purpose of this study was to explore loneliness clusters using a large community sample of
young persons. We examined whether domains of loneliness, or loneliness clusters, form
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during young adulthood. Are these clusters associated with psychological well-being? Are
choices regarding partnership and childbearing, as well as family context during early adoles-
cence, associated with specific loneliness clusters in early adulthood? To explore these ques-
tions, we assumed that some indicators of loneliness are interlinked, forming loneliness
domains. Furthermore, we proposed that other indicators are in competition with one
another, and are thus less likely to cluster into loneliness domains. To explore these possibili-
ties, we examined data from the TYP survey and employed LCA to identify various latent clas-
ses of loneliness. We also used multinomial logistic regression techniques to investigate how
the identified clusters were associated with psychological well-being and family characteristics.

Our results show the existence of a latent structure within loneliness. LCA showed that a
three-cluster model captured the underlying relationships between the social and emotional
loneliness indicators; the identified clusters consisted of emotional loners, serious emotional
loners, and severe emotional/social loners. The model indicated that the emotional and social
domains of the loneliness indicators are complementary, at least for some of the study sample
(severe emotional/social loners). This result is consistent with the literature [7]. Young adults
in this cluster combine emotional and social isolation, which implies that these are comple-
mentary indicators of the loneliness concept. In addition, experiencing a general sense of emp-
tiness and missing having people around, two of the discretionary indicators, are common.
Interestingly, a small group of young adults seemed to experience severe emotional and social
loneliness. These persons mix the emotional and social indicators of loneliness, and in doing
so have greater risk of depressive symptomatology and suicidal thoughts. Further investigation
of this group may find that they suffer from an unusually large number of mental health prob-
lems and/or more severe mental health problems later in life. This may also be correlated with
family adversity during early adolescence.

Young and partnered people with strong family cohesion during early adolescence were less
likely to be serious emotional loners or severe emotional/social loners, regardless of gender.
This is consistent with the hypothesis of the risky families model [10] in family conflict and men-
tal health. Serious emotional loners appear to be more common among partnered young adults
who reported stricter parental guan during early adolescence, although this association was
found to level off among cohabiting adults. Our results suggest a risky family environment early
in life, and negative consequences of mental health in later life. Taiwan, similar to other East
Asian countries such as Japan and South Korea, has a historical background in Confucian ideol-
ogy. This underscores the popular Chinese slogan “jia he wan shi xing” (harmony in the family
is the basis for success in any undertaking). This common tradition appears to be a fundamental
force that even shapes mental health, such as young adults’ loneliness in this cultural context.

Both personal and cultural background may guide researchers’ understanding of loneliness,
the experience of which varies among young adults. Our analysis indicates that loneliness clus-
ters are related to various dimensions of psychological well-being including depressive symp-
toms, self-esteem, suicidal thoughts, and alcohol consumption [4,30,31]. This is similar to how
this study has shown how partnership and childbearing choices, as well as family context dur-
ing early adolescence, are related to loneliness clusters. Several research questions arise from
these findings: To what degree are loneliness clusters associated with worse (psychological and
physical) well-being, from a life-course perspective? Are the factors associated with being in
one loneliness cluster versus another the same for different socioeconomic groups and/or
social networks? To what degree are clusters of loneliness shaped in a family context by choices
regarding partnership and childbearing? In addressing the above questions, researchers should
account for the endogeneity and reciprocal causation that may exist between the loneliness
clusters and well-being. Researchers may also need to consider the interrelationship between
socioeconomic status and family context.
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There are several limitations to this study. First, loneliness was measured using a six-item
scale that is subject to recall bias. In addition, young adults were asked to respond to questions
about their loneliness, and identifying with a status may have had a stigma attached. Rather
than a single-item question, however, we adopted a validated six-item scale [12,13,32,33]. The
second problem is endogeneity. There is a simultaneous causation between choices regarding
partnership, childbearing and the loneliness clusters. In such circumstances, a cross-sectional
study approach is likely insufficient for disentangling this link. Thirdly, although the analysis
controlled for socio-demographic factors, we were unable to control for several important
individual characteristics such as age, gender, and current work status; nor were we able to
control for family dynamics and friendship influences. Friendship influences may be associ-
ated with factors within social networks, and these are also associated with loneliness [34].
Fourth, in a panel sample, attrition is always a concern. Although the group of participants
with missing data was more likely to be unhealthy, maximizing sample size and retaining sam-
ple diversity remain important considerations.

To our knowledge, this is the first report of a latent structure of loneliness among young
adults in a non-Western society. Three clusters of loneliness are associated with other indica-
tors of psychological well-being. Family environment in general, and strong family cohesion
during early adolescence in particular, appear to protect from becoming a serious emotional
loner or a severe emotional/social loner during young adulthood, in a non-Western society.
Future research is needed to better understand loneliness clustering in a broader relationship
context. This will enable policy makers to utilize this information to develop more effective
prevention programs and organize interventions that alleviate young adult loneliness in multi-
ple domains [2] and even other demographic groups, such as older adults [1,35].

Supporting information

S1 Appendix. 6-item de Jong-Gierveld short scale and its descriptive statistics and psycho-
metrics properties used in TYP, N = 2,748.
(DOC)

S2 Appendix. Latent class cluster models of loneliness among young adults using the
6-item de Jong-Gierveld short scale.
(DOC)

Author Contributions

Conceptualization: Chi Chiao, Yu-Hua Chen.

Formal analysis: Chi Chiao.

Methodology: Chi Chiao.

Writing - original draft: Chi Chiao.

Writing - review & editing: Chi Chiao, Yu-Hua Chen, Chin-Chun Yi.

References

1. Cacioppo JT, Cacioppo S. The growing problem of loneliness. Lancet 2018; 3; 391(10119):426.
https://doi.org/10.1016/S0140-6736(18)30142-9 PMID: 29407030

2. Pitman A, Mann F, Johnson S. Advancing our understanding of loneliness and mental health problems
in young people. Lancet Psychiatry. 2018; 5(12):955-956. https://doi.org/10.1016/S2215-0366(18)
30436-X PMID: 30477651

PLOS ONE | https://doi.org/10.1371/journal.pone.0217777 May 31,2019 11/13


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0217777.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0217777.s002
https://doi.org/10.1016/S0140-6736(18)30142-9
http://www.ncbi.nlm.nih.gov/pubmed/29407030
https://doi.org/10.1016/S2215-0366(18)30436-X
https://doi.org/10.1016/S2215-0366(18)30436-X
http://www.ncbi.nlm.nih.gov/pubmed/30477651
https://doi.org/10.1371/journal.pone.0217777

@ PLOS|ONE

Loneliness in young people

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24,

25.

26.

Richard A, Rohrmann S, Vandeleur CL, Schmid M, Barth J, Eichholzer M. Loneliness is adversely asso-
ciated with physical and mental health and lifestyle factors: results from a Swiss national survey. PLoS
ONE. 2017; 12(7): e0181442. https://doi.org/10.1371/journal.pone.0181442 PMID: 28715478

Stickley A, Koyanagi A, Roberts B, Richardson E, Abbott P, Tumanov S, et al. Loneliness: its correlates
and association with health behaviours and outcomes in nine countries of the former Soviet Union.
PLoS One. 2013; 8: e67978. https://doi.org/10.1371/journal.pone.0067978 PMID: 23861843

Whirter Mc, Benedict T. Loneliness: a review of current literature, with Implications for counseling and
research. J Couns Dev. 1990; 68: 417-422.

Cacioppo JT, Hughes ME, Waite LJ, Hawkley LC, Thisted RA. Loneliness as a specific risk factor for
depressive symptoms: cross-sectional and longitudinal analyses. Psychol Aging. 2006; 21: 140-151.
https://doi.org/10.1037/0882-7974.21.1.140 PMID: 16594799

Perlman D, Peplau LA. Toward a Social Psychology of Loneliness. In Gilmour R & Duck (Eds.) Personal
Relationships in Disorder (pp. 31-56). London: Academic Press. 1981.

Dyal SR, Valente TW. A systematic review of loneliness and smoking: small effects, big implications.
Subst Use Misuse. 2015:1-20. https://doi.org/10.3109/10826084.2014.935948 PMID: 25268401

Wang J, Mann F, Lloyd-Evans B, Ma R, Johnson S. Associations between loneliness and perceived
social support and outcomes of mental health problems: a systematic review. BMC Psychiatry 2018;
18: 156. https://doi.org/10.1186/s12888-018-1736-5 PMID: 29843662

Repetti RL, Taylor SE, Seeman TE. Risky families: family social environments and the mental and phys-
ical health of offspring. Psychol Bull. 2002; 128: 330. PMID: 11931522

Chiao C, Yi CC. Adolescent premarital sex and health outcomes among Taiwanese youth: perception
of best friends’ sexual behavior and the contextual effect. AIDS Care 2011; 23: 1083—1092. https://doi.
org/10.1080/09540121.2011.555737 PMID: 21562995

De Jong Gierveld J, Van Tilburg TG. A six-item scale for overall, emotional and social loneliness: confir-
mative tests on new survey data. Res Aging. 2006; 28: 582-598.

De Jong-Gierveld J, Van Tiburg TG. The De Jong Gierveld short scales for emotional and social loneli-
ness: tested on data from 7 countries in the UN generations and gender surveys. Eur J Ageing. 2010;
7:121-130. https://doi.org/10.1007/s10433-010-0144-6 PMID: 20730083

Weiss RS. Loneliness: The Experience of Emotional and Social Isolation. Cambridge, MA, US: The
MIT Press. 1973.

De Jong Gierveld J, Dykstra PA, Schen N. Living arrangements, intergenerational support types and
older adult loneliness in Eastern and Western Europe. Demogr Res 2012; 27: 167-200. https://doi.org/
10.4054/DemRes.2012.27.7

Leung GTY, de Jong Gierveld J, Lam LCW. Validation of the Chinese translation of the 6-item De Jong
Gierveld loneliness scale in elderly Chinese. Int Psychogeriatr. 2008; 20(6):1262—1272. https://doi.org/
10.1017/S1041610208007552 PMID: 18590603

Derogatis LR. SCL-90-R: Administration, Scoring and Procedures Manual for the R(evised) version.
Baltimore, MD: John Hopkins University, School of Medicine. 1977.

Derogatis LR. Misuse of the Symptom Checklist 90. Arch Gen Psychiatry 1983; 40: 1152. PMID: 6625866

Chiao C, Ksobiech K. The influence of early sexual debut and pubertal timing on psychological distress
among Taiwanese adolescents. Psychol Health Med. 2015; 20: 972-978. https://doi.org/10.1080/
13548506.2014.987147 PMID: 25495948

Yi CC, Wu CI, Chang YH, Chang MY. The psychological well-being of Taiwanese youth: school versus
family context from early to late adolescence. Int Sociol. 2009; 24: 397—-429.

Rosenberg M. Conceiving the Self. Reprint Edition. Melbourne, FL: Krieger. 1986

Lewinsohn PM, Rohde P, Seeley JR. Adolescent suicidal ideation and attempts: prevalence, risk fac-
tors, and clinical implications. Clin Psychol Sci Pract. 1996; 3: 25—-46.

Mazza VJ, Reynolds WM. An investigation of psychopathology in nonreferred suicidal and nonsuicidal
adolescents. Suicide Life Threat Behav. 2001; 31: 282-302. PMID: 11577913

Wong MM, Brower KJ. The prospective relationship between sleep problems and suicidal behavior in
the National Longitudinal Study of Adolescent Health. J Psychiatr Res. 2012; 46: 953-959. https://doi.
org/10.1016/j.jpsychires.2012.04.008 PMID: 22551658

Chiao C, Yi CC, Ksobiech K. Adolescent internet use and its relationship to cigarette smoking and alco-
hol use: a prospective cohort study. Addict Behav 2014; 39: 7—12. https://doi.org/10.1016/j.addbeh.
2013.09.006 PMID: 24140305

Gault-Sherman M. It’'s a two-way street: the bidirectional relationship between parenting and delin-
quency. J Youth Adolesc 2012; 41: 121-145. https://doi.org/10.1007/s10964-011-9656-4 PMID:
21431892

PLOS ONE | https://doi.org/10.1371/journal.pone.0217777 May 31,2019 12/13


https://doi.org/10.1371/journal.pone.0181442
http://www.ncbi.nlm.nih.gov/pubmed/28715478
https://doi.org/10.1371/journal.pone.0067978
http://www.ncbi.nlm.nih.gov/pubmed/23861843
https://doi.org/10.1037/0882-7974.21.1.140
http://www.ncbi.nlm.nih.gov/pubmed/16594799
https://doi.org/10.3109/10826084.2014.935948
http://www.ncbi.nlm.nih.gov/pubmed/25268401
https://doi.org/10.1186/s12888-018-1736-5
http://www.ncbi.nlm.nih.gov/pubmed/29843662
http://www.ncbi.nlm.nih.gov/pubmed/11931522
https://doi.org/10.1080/09540121.2011.555737
https://doi.org/10.1080/09540121.2011.555737
http://www.ncbi.nlm.nih.gov/pubmed/21562995
https://doi.org/10.1007/s10433-010-0144-6
http://www.ncbi.nlm.nih.gov/pubmed/20730083
https://doi.org/10.4054/DemRes.2012.27.7
https://doi.org/10.4054/DemRes.2012.27.7
https://doi.org/10.1017/S1041610208007552
https://doi.org/10.1017/S1041610208007552
http://www.ncbi.nlm.nih.gov/pubmed/18590603
http://www.ncbi.nlm.nih.gov/pubmed/6625866
https://doi.org/10.1080/13548506.2014.987147
https://doi.org/10.1080/13548506.2014.987147
http://www.ncbi.nlm.nih.gov/pubmed/25495948
http://www.ncbi.nlm.nih.gov/pubmed/11577913
https://doi.org/10.1016/j.jpsychires.2012.04.008
https://doi.org/10.1016/j.jpsychires.2012.04.008
http://www.ncbi.nlm.nih.gov/pubmed/22551658
https://doi.org/10.1016/j.addbeh.2013.09.006
https://doi.org/10.1016/j.addbeh.2013.09.006
http://www.ncbi.nlm.nih.gov/pubmed/24140305
https://doi.org/10.1007/s10964-011-9656-4
http://www.ncbi.nlm.nih.gov/pubmed/21431892
https://doi.org/10.1371/journal.pone.0217777

@ PLOS|ONE

Loneliness in young people

27.

28.

29.

30.

31.

32.

33.

34.

35.

Chiao C, Yi CC. Premarital Sexual Permissiveness among Taiwanese Youth. The Psychological Well-
being of East Asian Youth. Dordrecht, The Netherland: Springer. 2013.

Vermunt JK, Magidson J. Latent Class Cluster Analysis. In Hagenaars JA & McCutcheon AL (Eds.)
Applied Latent Class Analysis (pp. 89—106). Cambridge, England: Cambridge University Press. 2002.

Corporation Stata. Stata Statistical Software: Release 15 (version release 15). Texas: Stata Press.
2017.

Stickley A, Koyanagi A, Schwab-Stone M, Ruchkin V. Loneliness and health risk behaviours among
Russian and U.S. adolescents: a cross-sectional study. BMC Public Health. 2014; 14: 366. https://doi.
org/10.1186/1471-2458-14-366 PMID: 24735570

Victor CR, Yang K. The prevalence of loneliness among adults: a case study of the United Kingdom. J
Psychol 2012; 146: 85-104. https://doi.org/10.1080/00223980.2011.613875 PMID: 22303614

De Jong Gierveld J, Kamphuis F. The development of a Rasch-type loneliness scale. Appl Psychol
Meas. 1985; 9: 289-299.

Russell D, Peplau LA, Ferguson ML. Developing a measure of loneliness. J Pers Assess 2010; 42:
290-294.

Rico-Uribe LA, Caballero FF, Olaya B, Tobiasz-Adamczyk B, Koskinen S, Leonardi M., et al. Loneli-
ness, social networks, and health: a cross-sectional study in three countries. PLoS One. 2016; 11(1):
€0145264. https://doi.org/10.1371/journal.pone.0145264 PMID: 26761205

Liu B, Floud S. Unravelling the associations between social isolation, loneliness, and mortality. Lancet
Public Health. 2017; 2(6): e248—e249. https://doi.org/10.1016/S2468-2667(17)30090-7 PMID:
29253360

PLOS ONE | https://doi.org/10.1371/journal.pone.0217777 May 31,2019 13/13


https://doi.org/10.1186/1471-2458-14-366
https://doi.org/10.1186/1471-2458-14-366
http://www.ncbi.nlm.nih.gov/pubmed/24735570
https://doi.org/10.1080/00223980.2011.613875
http://www.ncbi.nlm.nih.gov/pubmed/22303614
https://doi.org/10.1371/journal.pone.0145264
http://www.ncbi.nlm.nih.gov/pubmed/26761205
https://doi.org/10.1016/S2468-2667(17)30090-7
http://www.ncbi.nlm.nih.gov/pubmed/29253360
https://doi.org/10.1371/journal.pone.0217777

