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Research paper

Mapping vulnerability factors of chronic emotional and social loneliness: A 
network analysis
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A B S T R A C T

Background: Chronic loneliness adversely impacts both mental and physical health. As current interventions are 
only moderately effective, examining vulnerability factors reflected in interpersonal behavior and their re
lationships with specific chronic loneliness subtypes may provide insights. The present study explored the as
sociations between loneliness vulnerability factors and two subtypes of chronic loneliness: chronic emotional 
loneliness (a longing for intimate connections) and chronic social loneliness (dissatisfaction with the quantity 
and quality of one's social network).
Methods: The sample consisted of 294 university students who had recently started at a new university. Partic
ipants completed surveys across three time points, separated by three-month intervals, including questionnaires 
on emotional and social loneliness, adult attachment styles, interpersonal behavioral styles, and features of 
emotional disorders. To explore relationships, we used network analysis by estimating a Mixed Graphical Model 
(MGM), in which chronic emotional loneliness and chronic social loneliness were dichotomized as binary var
iables (absence versus presence), while vulnerability factors were treated as continuous variables.
Results: The network analysis demonstrated that chronic loneliness subtypes were differentially linked to 
vulnerability factors. Chronic emotional loneliness was predominantly linked to features of emotional disorders, 
whereas chronic social loneliness demonstrated a negative conditional association with secure attachment style.
Limitations: The assessment of chronic loneliness was based on three time points, which does not capture po
tential fluctuations between assessments.
Conclusions: These findings highlight the importance of differentiating between chronic loneliness subtypes when 
examining vulnerability factors. By distinguishing these subtypes, tailored interventions for loneliness can be 
developed to enhance prevention.

1. Introduction

Chronic loneliness, which is characterized by the persistent feeling of 
being alone and isolated (Alam et al., 2023; Cacioppo et al., 2006b; 
Hawkley and Cacioppo, 2010), is a growing public health concern 
(Cacioppo and Cacioppo, 2018). Loneliness often starts during transi
tional phases in life (e.g., the transition to university, or retirement; 
Evans et al., 2022; Kirwan et al., 2023). Although some individuals 
swiftly adapt to new social environments and expand their social 
network, others struggle with the accompanying uncertainties and loss 
of social support (e.g., from family figures; Menzies and Baron, 2013). 
These individuals may encounter difficulties in establishing new social 

connections and experience chronic loneliness (Majorano et al., 2015; 
Schinka et al., 2013). According to a recent study, 13 % of persons aged 
15 and older experience chronic loneliness (Lim et al., 2023). Chronic 
loneliness is associated with negative effects on mental and physical 
health, as well as with impaired daily functioning and clinical conditions 
such as depression and social anxiety disorder (Hawkley et al., 2010; 
Heinrich and Gullone, 2006; Lim et al., 2016). Most studies into 
vulnerability factors have examined these factors in isolation (Barjaková 
et al., 2023), which precludes insights on their potential pathways and 
relative importance in predicting loneliness. In addition, most research 
measured loneliness at a single point in time, while it is the chronic 
nature of loneliness that is most detrimental to physical and mental 
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health (Lim et al., 2016). Current interventions have also demonstrated 
only moderate effectiveness in reducing loneliness (Masi et al., 2010). 
To improve loneliness interventions, it is essential to gain a better un
derstanding of vulnerability factors that are prevalent in the general 
population, open to modification, and reflected in interpersonal 
behavior, as these factors can be addressed in (preventative) 
interventions.

Most studies investigating vulnerability for loneliness have treated 
loneliness as a unidimensional construct, thereby overlooking the 
diverse social needs that underlie different types of loneliness. Weiss 
(1973) initially proposed two loneliness subtypes: social and emotional 
loneliness. Social loneliness is characterized by a lack of satisfaction 
with the quantity and quality of an individual's social network. The 
definition of emotional loneliness varies depending on the measure 
used. De Jong-Gierveld and Kamphuls (1985) define emotional loneli
ness as the subjective emotional experience of loneliness in the context 
of longing for intimate contacts (“I experience a general sense of 
emptiness”). In contrast, the research by DiTommaso and Spinner 
(1993) define emotional loneliness primarily in terms of the absence of 
intimate connections. Consequently, findings from studies differing be
tween these definitions offer complementary but not directly compara
ble insights.

Prior research indicates that significant changes in an individual's 
social environment increase vulnerability to chronic loneliness, which 
may explain the relatively high prevalence of loneliness among young 
adults compared to people in other stages of development (for a review, 
see Qualter et al., 2015). Therefore, examining loneliness subtypes and 
their chronicity in young adults undergoing a transitional phase may 
enhance the understanding of relevant vulnerability factors. Rather than 
focusing on isolated vulnerability factors, exploring the relative impor
tance of vulnerability factors in predicting chronic loneliness subtypes 
and their potential pathways could provide insights that have not been 
addressed by previous studies. Ultimately, this could inform in
terventions tailored to specific loneliness subtypes.

Individual differences in the development of chronic loneliness 
during a transitional phase may be partly explained by adult attachment 
styles (Koepke and Denissen, 2012). Adult attachment pertains to in
dividuals' perceptions of themselves and others within relationships 
(Bartholomew and Horowitz, 1991). Bartholomew and Horowitz (1991)
proposed four adult attachment styles: secure (positive self and others), 
preoccupied (negative self and positive others), fearful (negative self 
and others) and dismissive (positive self and negative others; Bartho
lomew and Horowitz, 1991; Hofstra, 2009). These latter three attach
ment styles are commonly referred to as insecure attachment styles 
(Santoro et al., 2024). In general, secure attachment is associated with 
lower loneliness levels, whereas insecure attachment styles are linked to 
higher loneliness levels (Shorter et al., 2022; Spence et al., 2018). 
Similar findings also emerged when distinguishing between loneliness 
subtypes (Bernardon et al., 2011; DiTommaso et al., 2002). One study 
showed distinct effects for each subtype: preoccupied attachment style 
was related to increased emotional loneliness, whereas dismissive 
attachment was related to increased social loneliness (DiTommaso et al., 
2002). However, we are not aware of any studies examining the rela
tionship between adult attachment styles and emotional loneliness as 
measured by De Jong-Gierveld and Kamphuls (1985). In addition, these 
prior studies assessed loneliness at a single time point, limiting our 
understanding of the relationship between adult attachment and chronic 
loneliness subtypes.

A possible pathway linking adult attachment to chronic loneliness 
involves behavior in interpersonal situations (Bartholomew and Hor
owitz, 1991; Rotenberg et al., 2004). Interpersonal behaviors are often 
conceptualized using the interpersonal circumplex, which categorizes 
them along two primary dimensions: assured/dominant versus submis
sive/inhibited and friendly versus hostile (Fournier et al., 2010; Wig
gins, 1991). Dominance and social rank oriented individuals often focus 
on increasing or maintaining their position within social hierarchies 

(McEwan et al., 2011). Achieving a high social rank can lead to lower 
levels of loneliness, while unsuccessful attempts can intensify feelings of 
defeat and loneliness (Sturman and Mongrain, 2007; Waytz et al., 2015). 
On the opposite end of this dimension, behaving more submissive and 
socially inhibited is related to increased loneliness (Cacioppo et al., 
2006a; Horowitz and de Sales French, 1979). Regarding the second 
dimension, friendliness refers to pro-social behaviors, including being 
compassionate, helpful and caring, and are linked to lower loneliness 
levels (Best et al., 2021; Griese and Buhs, 2013; McEwan et al., 2011). In 
contrast, unfriendly behaviors, including acting cold and difficulties 
showing affection, are related to elevated loneliness levels (Cacioppo 
and Hawkley, 2009; Wei et al., 2005). In summary, adaptive interper
sonal behavioral styles, such as being assured and friendly, may foster 
satisfying relationships and prevent loneliness. Conversely, dysfunc
tional interpersonal behaviors, such as acting submissive and inhibited 
have been associated with increased loneliness.

Previous studies show that loneliness often co-occurs with two highly 
prevalent emotional disorders: social anxiety and depression (Barlow, 
1991; Erzen and Çikrikci, 2018; Maes et al., 2019; Ten Have et al., 
2023). The overlap and distinction between social anxiety and loneliness 
have been a subject of prior research (for reviews, see Fung et al., 2017; 
Teo et al., 2013). The strong connection between social anxiety and 
loneliness can be explained by shared intrapersonal and interpersonal 
processes, such as processing social information in a threatening manner 
and engaging in avoidant, self-protective behaviors (Cacioppo and 
Hawkley, 2009; Clark and Wells, 1995). Longitudinal studies have 
demonstrated that the association between loneliness and social anxiety 
is reciprocal over time (Danneel et al., 2019; Lim et al., 2016; Maes et al., 
2019). For depression, feelings of gloominess and sadness are associated 
with increased loneliness (Cacioppo et al., 2006a; Cacioppo et al., 
2006b; Van Beljouw et al., 2014). In addition, loneliness has been linked 
to fatigue and reduced daytime functioning, both of which are key 
features of depression (Grygiel et al., 2023; Hawkley and Cacioppo, 
2010; Jaremka et al., 2014). Similar to social anxiety, the relationship 
between loneliness and depression is found to be reciprocal over time 
(Luo, 2022; Ren et al., 2020).

When differentiating between loneliness subtypes, both emotional 
and social loneliness have been linked to elevated levels of depression. 
However, the relationship between depression and emotional loneliness 
was stronger than the relationship between depression and social lone
liness (Diehl et al., 2018; Hyland et al., 2018). This is in line with the 
research of Wolters et al. (2023), which examined the unique relation
ships between emotional disorders and loneliness subtypes by using 
network analysis. These findings show that while both loneliness sub
types link to higher levels of depression and social anxiety, these con
ditional associations are stronger for emotional loneliness. However, the 
links with more chronic forms of these subtypes remain unclear. By 
differentiating specific features of emotional disorders, we can more 
accurately define the potential pathways between chronic loneliness 
subtypes and emotional disorders.

The current study aims to explore the relative importance of 
vulnerability factors in predicting chronic loneliness and their potential 
pathways during a transitional phase of individuals' lives (i.e., starting at 
a new university). We focus on vulnerability factors that are reflected in 
interpersonal behavior, open to modification and prevalent in the gen
eral population, including adult attachment styles, interpersonal 
behavioral styles and features of emotional disorders. Using a network 
analysis approach, we intend to map the conditional relationships be
tween these vulnerability factors at the beginning of the transition to a 
new university, and their conditional associations with chronic 
emotional and social loneliness assessed over a six-month period. Given 
the exploratory nature of the study and the potential of network analysis 
to generate hypotheses based on the identified pathways (Borsboom 
et al., 2021), we will not test specific hypotheses.
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2. Methods

2.1. Participants and procedure

Participants were students at two universities in a major Dutch city 
and were recruited via the research websites of the university, during 
the break of a lecture in an introductory course, as well as through the 
distribution of posters and flyers across the university campuses. Eligible 
participants met the following inclusion criteria: being at least 18 years 
old and starting a new study at a new university (individuals pursuing a 
master's degree at the same university as their bachelor's degree were 
not invited). Participants gave informed consent before completing on
line versions of self-report questionnaires (see Section 2.2. Measures). 
The survey required approximately 20 min to complete (first assess
ment; T1). At the second and third assessment (T2 and T3), participants 
received the same survey via email. T1 took place at the beginning of the 
semester in September 2021, T2 in November 2021 and T3 in February 
2022. Compensation for participation in all assessments was provided in 
the form of either one research credit or a monetary reward of €7.50. 
The sample used for the current study is the subset of participants that 
completed all three assessments (N = 294, Mage = 21, 69.7 % female), 
representing 89.4 % of the total participants who enrolled in the study 
(N = 329). The study is approved by the Ethics Review Board of Uni
versity of Amsterdam. Due to its exploratory nature, the study was not 
pre-registered.

2.2. Measures

2.2.1. Chronic social and emotional loneliness
The 11-item De Jong Gierveld Loneliness Scale (DJGLS; De Jong- 

Gierveld and Kamphuls, 1985) was used to measure emotional and so
cial loneliness. Participants rate the items on a 5-point scale (1 = “yes!” 
to 5 = “no!”). The emotional loneliness subscale contains six items and 
the social loneliness scale five items. Example items include “I miss 
having a really close friend” for emotional loneliness and “There are 
plenty of people I can lean on when I have problems” for social loneli
ness. Positively framed items are reverse scored. Item responses of 1–2 
are dichotomized to 0, and 3–5 to 1, yielding scores from 0 to 5 for social 
loneliness and 0 to 6 for emotional loneliness. Scores of 3–6 on the 
emotional loneliness subscale indicate emotional loneliness, while 
scores of 3–5 on the social loneliness subscale indicate social loneliness 
(Van Tilburg and de Jong-Gierveld, 1999). In the present study, chronic 
emotional and social loneliness are defined as the presence of emotional 
or social loneliness at T1, T2, and T3. The subscales demonstrated good 
internal consistency in previous research (De Jong Gierveld and Van 
Tilburg, 2006). Internal consistency in the current sample was good 
(emotional loneliness: α = 0.80; social loneliness: α = 0.83).

2.2.2. Adult attachment styles
The 24-item Attachment Style Questionnaire (ASQ; Van Oudenhoven 

et al., 2003) was used to measure adult attachment styles and is based on 
the attachment framework of Bartholomew and Horowitz (1991). The 
ASQ consists of four subscales: secure, dismissive, fearful, and preoc
cupied. Participants rate statements about relationships with other 
people on a 5-point scale, (1 = “Strongly Disagree” to 5 = “Strongly 
Agree”) resulting in subscale scores ranging between 1 to 35 (secure and 
preoccupied subscale) and 1 to 25 (fearful and dismissive subscale). An 
example item of the secure subscale is “I feel at ease in emotional re
lationships”. The subscales demonstrated satisfactory internal consis
tency in previous research (Hofstra, 2009). Internal consistency in the 
current sample was satisfactory (secure: α = 0.79, fearful: α = 0.82, 
dismissive: α = 0.68 and preoccupied: α = 0.84).

2.2.3. Interpersonal behavioral styles
The 32-item Inventory of Interpersonal Problems-32 (IIP-32; Bark

ham et al., 1996) was used to assess problematic interpersonal 

behavioral styles. The IIP-32 consists of eight subscales. In the present 
study, only the Cold/Distant subscale and the Avoidant/Socially 
Inhibited subscale were used, as these are most related to the dysfunc
tional interpersonal behavioral styles associated with the two primary 
dimensions of the interpersonal circumplex. Previous research indicates 
that these subscales are most strongly associated with loneliness 
(Horowitz and de Sales French, 1979). On the Cold/Distant and the 
Avoidant/Socially Inhibited subscales, participants rate on a 5-point 
scale (0 = “not at all” to 4 = “extremely”) how hard they find certain 
interpersonal behaviors to perform. Both subscales consist of four items, 
resulting in subscale scores ranging between 0 and 16. Example items 
are “It is hard for me to join in on groups” (Avoidant/Socially Inhibited) 
and “It is hard for me to show affection to people” (Cold/Distant). The 
subscales showed good internal consistency in previous research (Bailey 
et al., 2018). The internal consistency in the current sample was satis
factory (Avoidant/Socially Inhibited: α = 0.87, Cold/Distant: α = 0.74).

The 18-item Competitiveness and Caring Scale (CCS; McEwan et al., 
2011) was used to assess the propensity to behave in a competitive or 
caring way, reflecting the adaptive interpersonal behavioral styles cor
responding to the two primary dimensions represented in the interper
sonal circumplex model. Participants are asked to indicate on a 10-point 
bipolar scale how they perceive themselves. Nine items constitute the 
competitiveness subscale (e.g., 1 = “unassertive” to 10 = “assertive”) 
and 9 items represent the caring subscale (e.g., 1 = “unhelpful” to 10 =
“helpful”), resulting in subscale scores ranging between 1 and 90. The 
subscales demonstrated good internal consistency in previous research 
(McEwan et al., 2011). The internal consistency in the current sample 
was good (Competitiveness: α = 0.85 and Caring: α = 0.85).

2.2.4. Defeat
The 16-item Defeat Scale (Gilbert and Allan, 1998) was used to assess 

feelings of defeat during the past seven days. Participants rate their 
perception of struggles and losing social rank on a 5-point scale (0 =
“never” to 4 = “always”) resulting in a total score ranging between 0 and 
64. An example item is “I feel powerless”. The scale demonstrated 
excellent internal consistency in previous research (Gilbert and Allan, 
1998). The internal consistency in the current sample was excellent (α =
0.94).

2.2.5. Features of emotional disorders
The 20-item Center for Epidemiological Studies Depression Scale 

(CES-D; Radloff, 1977) was used to measure feelings of gloominess and 
sadness during the past week. Participants rate the items on a 4-point 
scale, from 0 = “rarely or none of the time (less than 1 Day)” to 3 =
“most or all of the time (5-7 days)”. We took into account the potential 
confounding influence of items assessing features that overlap with 
other constructs examined in this study (e.g., sleepiness, exhaustion, 
energy level, feelings of inferiority, anxiety, perceived rejection, social 
withdrawal and loneliness). Consequently, we calculated sum scores of 
the items specifically addressing feelings of gloominess and sadness 
(items 3, 6, 17, 18). An example item is “I felt sad”. In the current 
sample, these items demonstrated good internal consistency (α = 0.85).

The 20-item Social Interaction Anxiety Scale (SIAS; Mattick and 
Clarke, 1998) was used to assess anxiety when engaging in social in
teractions. Items are rated on a 5-point scale (0 = “not at all” to 4 = “very 
much”). An example item is: “I am tense mixing in a group”. The scale 
has demonstrated good internal consistency in previous research 
(Mattick and Clarke, 1998). The internal consistency in the current 
sample was excellent (α = 0.94).

The 5-item questionnaire from Hawkley et al. (2010) was used to 
measure daytime functioning over the last seven days. This scale rates 
the extent of sleepiness, exhaustion, liveliness, energy and fatigue on a 
5-point scale (1 = “not at all” to 5 = “very much”). This scale demon
strated good internal consistency in previous research (Hawkley et al., 
2010). The internal consistency in the current sample was good (α =
0.84).
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2.3. Statistical analyses

Bivariate correlations were conducted to provide insights into the 
relationships between vulnerability factors and chronic loneliness sub
types (emotional or social). To evaluate how chronic emotional loneli
ness, chronic social loneliness and all vulnerability factors relate to each 
other, while controlling for the influence of confounding factors, we 
estimated a Mixed Graphical Model (MGM; Haslbeck and Waldorp, 
2020). In this model, vulnerability factors at T1 are included as 
continuous variables and chronic emotional and social loneliness are 
dichotomized as binary variables (0 indicating the absence and 1 indi
cating the presence of chronic emotional or chronic social loneliness at 
T1, T2 and T3). In the network visualization, the vulnerability factors 
are represented as nodes in circular form, while indicators of chronic 
emotional and social loneliness are represented as nodes in square form. 
The connections between the nodes, depicted as edges, represent the 
conditional associations between two variables. Consequently, the edges 
in MGM identify unique relationships between variables, while taking 
the influence of all other variables in the network into account. Given 
the many parameters relative to the number of observations and the risk 
of overfitting the data, we applied LASSO regularization (Isvoranu and 
Epskamp, 2021). LASSO regularization is suited in situations where the 
number of parameters exceed the number of observations and helps 
ensure the robustness of our findings against spurious associations 
stemming from sampling variability (Epskamp and Fried, 2018). LASSO 
regularization involves a tuning parameter, which controls the degree of 
regularization (Ravikumar et al., 2010). Higher values of the tuning 
parameter correspond to more regularization and lead to sparser net
works, while lower values correspond to less regularization and result in 
denser networks. We selected the optimal tuning parameter using the 
Extended Bayesian Information Criterion (EBIC), setting a hyper
parameter of 0 to err on the side of discovery (Epskamp and Fried, 
2018). These analyses were performed in R (version 4.3.2) using the 
packages ‘qgraph’, ‘bootnet’, and ‘mgm’.

To assess the accuracy and robustness of the edge weights, we ran 
1000 bootstrap samples with replacement (Borsboom et al., 2018). In 
each of the bootstrapped datasets we fitted an MGM with the EBIC 
hyperparameter set to 0, yielding 1000 estimates for each edge. It is 
important to note that through LASSO regularization the parameters are 
shrunken towards zero. Consequently, the edge parameters and sam
pling distribution are biased towards zero and we can therefore not 
interpret the bootstrapped confidence intervals (CIs) as regular CIs, 
meaning that the inclusion of zero does not indicate the absence of an 
effect (Waldorp and Haslbeck, 2024). Therefore, we opted to plot the 5 
% and 95 % quantiles only for instances where the parameter was not 
put to zero. For each edge we also plot the proportion of bootstrap 
samples in which the edge was included (Epskamp et al., 2018). We 
interpret both the stability (i.e., the proportion of bootstrap samples in 
which the edge was included in the network) and precision of our esti
mates (i.e., when the edge is included in the network, how much vari
ation is observed in the estimated edge weights). We are interested in the 
vulnerability factors that directly link to loneliness. Given that the 
vulnerability are themselves likely to be related, we will also focus on 
the vulnerability factors indirectly linked to loneliness, through their 
conditional association with the directly linked vulnerability factors.

3. Results

3.1. Descriptive statistics

The emotional and social loneliness scores obtained from all assess
ments, along with the correlations between these assessments, are pre
sented in Table 1. Based on all assessments, 50 % of participants 
reported no chronic emotional or social loneliness. Among those who 
reported chronic loneliness, 25.9 % experienced chronic emotional 
loneliness without concurrent social loneliness, and 5.4 % experienced 

chronic social loneliness without chronic emotional loneliness. Addi
tionally, 18.7 % of participants reported experiencing both chronic 
emotional and social loneliness.

3.2. Bivariate correlations

The correlations between all vulnerability factors and chronic lone
liness subtypes are presented in Table 2. Most vulnerability factors were 
significantly related to one another (p < .05 or p < .001), with a few 
exceptions. Chronic emotional loneliness was significantly associated 
with 10 out of 12 vulnerability factors (p < .001), while chronic social 
loneliness demonstrated significant associations with 11 out of 12 
vulnerability factors (p < .05 or p < .001). These findings indicate that 
participants experiencing chronic loneliness differ from those not 
experiencing chronic loneliness on most vulnerability factors assessed at 
T1.

3.3. Network analysis

The estimated network is illustrated in Fig. 1. There was a strong 
conditional association between chronic emotional and social loneli
ness. However, demonstrating the added value of the network model in 
comparison to bivariate correlations, these subtypes were differentially 
linked to vulnerability factors. Chronic emotional loneliness was pre
dominantly linked to features of emotional disorders. Specifically, 
chronic emotional loneliness was conditionally associated with reduced 
daytime functioning, heightened feelings of gloominess and sadness, 
and increased social interaction anxiety. Chronic social loneliness was 
predominantly related to a reduced secure attachment style, which was 
itself related to reduced fearful attachment style. Both chronic loneliness 
subtypes were related to elevated feelings of defeat.

The analyses demonstrated variability in the accuracy and stability 
of edge estimates. This indicates that some conditional relationships 
between vulnerability factors and chronic emotional and social loneli
ness can be established with greater confidence, while others warrant 
caution due to increased variability. For some included edges we 
observed greater uncertainty in their estimated strength, as evidenced 
by wider bootstrapped CIs (e.g., secure attachment style – chronic social 
loneliness). For other edges we observed less uncertainty, reflected in 
narrower bootstrapped CIs (e.g., social interaction anxiety – inhibited 
interpersonal behavioral style). Furthermore, some edges were less 
stable, as indicated by smaller proportion of bootstrap samples in which 
the edge was included (e.g., chronic social loneliness – feelings of defeat) 
and other edges were more stable, as indicated by larger proportion of 

Table 1 
Sum scores of DJGLS scores at each assessment and Pearson's correlations be
tween assessments.

M (SD) T1 Emotional 
loneliness

T2 Emotional 
loneliness

T1 Emotional 
loneliness

3.5 (1.9) –

T2 Emotional 
loneliness

3.4 (2.0) 0.51** –

T3 Emotional 
loneliness

3.4 (2.1) 0.48** 0.58**

M (SD) T1 Social loneliness T2 Social loneliness

T1 Social loneliness 2.2 (1.7) –
T2 Social loneliness 2.3 (1.7) 0.57** –
T3 Social loneliness 2.2 (1.8) 0.56** 0.66**

Note. DJGLS = De Jong Gierveld Loneliness Scale; T1 = first assessment; T2 =
second assessment; T3 = third assessment. The emotional loneliness subscale 
ranges from 0 to 6, while the social loneliness subscale ranges from 0 to 5.

** p < .001.
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bootstrap samples in which the edge was included (e.g., social interac
tion anxiety – inhibited interpersonal behavioral style). The details of 
the bootstrapped sampling distribution are presented in Fig. A.1 in 
Appendix A of the online supplementary materials.

4. Discussion

The aim of the current study was to map vulnerability factors of 

chronic emotional and social loneliness at the onset of a transitional 
phase in young adults. Despite the strong conditional relationship be
tween the two subtypes, chronic emotional and social loneliness 
demonstrated differential conditional associations with vulnerability 
factors. Specifically, the results showed that individuals at the beginning 
of a transitional phase who experience features of depression or social 
anxiety are more likely to long for intimate connections, indicating that 
these individuals experience chronic emotional loneliness. Chronic 

Table 2 
Pearson and point-biserial correlation coefficients between T1 loneliness vulnerability factors and chronic loneliness subtypes.

1 2 3 4 5 6 7 8 9 10 11 12 13

1 Secure –
2 Dismiss − 0.17** –
3 Fearful − 0.72** 0.15* –
4 Preoc − 0.23** − 0.33** 0.31** –
5 Comp 0.41** 0.11 − 0.33** − 0.42** –
6 Care 0.38** − 0.13* − 0.23** 0.08 0.38** –
7 Cold − 0.56** 0.06 0.43** 0.17** − 0.29** − 0.40** –
8 Inhib − 0.42** − 0.08 0.31** 0.46** − 0.45** − 0.23** 0.51** –
9 GloomSad − 0.29** − 0.20** 0.27** 0.31** − 0.33** − 0.10 0.25** 0.43** –
10 SA − 0.48** − 0.13* 0.39** 0.61** − 0.56** − 0.21** 0.43** 0.80** 0.42** –
11 Defeat − 0.49** − 0.10 0.46** 0.43** − 0.61** − 0.23** 0.41** 0.51** 0.66** 0.59** –
12 DayFunc 0.30** 0.18** − 0.26** − 0.41** 0.50** 0.14* − 0.21** − 0.41** − 0.54** − 0.53** − 0.61** –
13 CEL − 0.21** − 0.10 0.26** 0.32** − 0.25** − 0.06 0.23** 0.40** 0.41** 0.36** 0.43** − 0.32** –
14 CSL − 0.38** − 0.01 0.26** 0.14* − 0.27** − 0.21** 0.31** 0.32** 0.35** 0.27** 0.40** − 0.22** 0.37**

Note. Secure = secure attachment style; Dismiss = dismissive attachment style; Fearful = fearful attachment style; Preoc = preoccupied attachment style; Comp =
competitive interpersonal behavioral style; Care = caring interpersonal behavioral style; Cold = cold interpersonal behavioral style; Inhib = inhibited interpersonal 
behavioral style; GloomSad = feelings of gloominess and sadness; SA = social interaction anxiety; Defeat = feelings of defeat; DayFunc = daytime functioning; CEL =
chronic emotional loneliness; CSL = chronic social loneliness.

* p < .05.
** p < .001.

Fig. 1. Estimated regularized network illustrating the conditional relationships among the T1 measures and chronic emotional loneliness and chronic social 
loneliness. 
Note. T1 measures are illustrated by circular nodes and chronic emotional loneliness and chronic social loneliness are illustrated by squared nodes. The edges signify 
the conditional dependence relationships among the variables and represent the effects that persist after controlling the other variables in the network. The thickness 
and color saturation of the edges indicate the strength of the association, with blue edges illustrating positive conditional associations and red edges illustrating 
negative conditional associations. Abbreviations: Secure = secure attachment style; Dismiss = dismissive attachment style; Fearful = fearful attachment style; Preoc 
= preoccupied attachment style; Comp = competitive interpersonal behavioral style; Care = caring interpersonal behavioral style; Cold = cold interpersonal 
behavioral style; Inhib = inhibited interpersonal behavioral style; GloomSad = feelings of gloominess and sadness; SA = social interaction anxiety; Defeat = feelings 
of defeat; DayFunc = daytime functioning; CEL = chronic emotional loneliness; CSL = chronic social loneliness. (For interpretation of the references to color in this 
figure legend, the reader is referred to the web version of this article.)
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social loneliness had a negative conditional relationship with secure 
attachment style, which in turn was negatively linked to a fearful 
attachment style. This indicates that individuals who trust others and 
feel at ease in social interactions report more satisfaction with the 
quantity and quality of their social network during a transitional phase 
in their life. Importantly, the link between social loneliness and secure 
attachment style has not been previously identified in loneliness 
research.

Feelings of defeat emerged as the only vulnerability factor directly 
conditionally associated with both subtypes. This indicates that in
dividuals who feel defeated at the start of a transitional phase have a 
higher chance of experiencing both chronic emotional and social lone
liness. Defeat reflects perceived struggles with social rank, which can 
arise when individuals feel unsuccessful in behaving in a competitive 
manner (Gilbert and Allan, 1998). During transitional phases, in
dividuals often need to establish new social connections. Challenges in 
forming these connections, combined with a focus on increasing social 
status without feeling successful, can elevate feelings of defeat and may 
lead to loneliness (Gilbert and Allan, 1998; Sturman and Mongrain, 
2007; Waytz et al., 2015).

Chronic emotional loneliness was particularly linked with features of 
emotional disorders, including factors related to social anxiety and 
depression (Barlow, 1991). Regarding social anxiety, these vulnerability 
factors in the network model include social interaction anxiety and an 
inhibited interpersonal behavioral style (Clauss and Blackford, 2012; 
Kupper and Denollet, 2013; Schofield et al., 2009). Prior research in
dicates that these links between social anxiety-related factors and 
loneliness can be explained by overlapping social cognition, such as fear 
of negative evaluation and anticipating rejection (Alden and Taylor, 
2004; Spithoven et al., 2017). Vulnerability factors in the network 
model related to depression included feeling gloomy, sad and having 
difficulties in daytime functioning. Previous research indicates that 
these links between depression-related factors and loneliness can be 
attributed to shared features, such as increased negativity, low mood, 
fatigue and daytime dysfunction (Cacioppo et al., 2006a; Cacioppo and 
Hawkley, 2009; Grygiel et al., 2023; Hawkley et al., 2010). However, 
these prior studies have primarily considered social anxiety and 
depression in isolation and have not accounted for loneliness subtypes 
and chronicity. Building on previous studies, the results from our 
network model provide further insights into the potential pathways and 
relative importance of these factors in predicting chronic emotional 
loneliness specifically.

Considering the current findings, future research could investigate 
whether targeting features of emotional disorders could reduce chronic 
emotional loneliness specifically. If cross-validated, treatment planning 
for emotional loneliness may profit from timely addressing emerging 
features of emotional disorders. Cognitive behavioral therapy (CBT) has 
been shown to be effective in reducing social anxiety and depression 
(Nakao et al., 2021). Masi et al. (2010) identified CBT as only moder
ately effective in reducing loneliness, although this may be attributed to 
not distinguishing between loneliness subtypes when evaluating the 
effectiveness of CBT (Akhter-Khan and Au, 2020). Within this CBT 
approach, focusing on feelings of gloominess and sadness, as well as 
inhibited social behavior, could be critical components in preventing or 
alleviating chronic emotional loneliness, as these factors showed direct 
links with chronic emotional loneliness.

In contrast to chronic emotional loneliness, different pathways were 
identified for chronic social loneliness. Specifically, secure attachment 
emerged as a resilience factor. To determine whether secure attachment 
is protective against chronic social loneliness, confirmatory empirical 
research should replicate this conditional association. If so, it may be 
important to examine whether interventions that have demonstrated 
efficacy in fostering a secure attachment style, such as attachment-based 
compassion therapy (ABCT; Beltrán-Ruiz et al., 2023), could also pre
vent or alleviate chronic social loneliness specifically.

The current results also provide insights into the prevalence rates of 

both loneliness subtypes and indicate that chronic emotional loneliness 
without concurrent chronic social loneliness was more common than the 
reverse. This finding is consistent with previous studies involving uni
versity samples (Diehl et al., 2018; Wolters et al., 2023). This prevalence 
difference may be attributed to the transition to university, which can 
increase negative emotions associated with emotional loneliness, 
including sadness, depression, fear, and uncertainties about the new 
social environment (Jeyagowri and Ilankumaran, 2018). The difference 
in prevalence further highlights the need to investigate specific pre
dictors of chronic emotional and social loneliness in order to tailor in
terventions to the unique needs of each subtype.

The current study has several limitations. First, the study included a 
university sample, which may limit the generalizability of findings to 
other populations or transitional periods. Second, the study was con
ducted during a period of COVID-19 restrictions, including social 
distancing measures and a lockdown that limited social gatherings and 
closed universities from December 2021 to January 2022. Previous 
research showed increased loneliness levels in university students dur
ing the COVID-19 pandemic (Koelen et al., 2021; Werner et al., 2021). 
While no significant differences in loneliness levels were found across 
the three assessment points in our study, these restrictions may have 
heightened loneliness levels compared to pre-pandemic periods. Indeed, 
the observed prevalence rate in our sample was significantly higher than 
the 13 % prevalence rate of chronic loneliness before COVID-19 (Lim 
et al., 2023). Third, the current study assessed emotional and social 
loneliness at three-month intervals, defining chronic emotional or social 
loneliness as its presence at all three time points. It is important to note 
that the assessment of chronic loneliness varies significantly across 
studies. For example, some operationalize chronic loneliness by using 
retrospective questions about the duration of loneliness (e.g., Kim et al., 
2024), while others define it based on the presence of loneliness at two 
or more time points over varying intervals (e.g., Domènech-Abella and 
Domènech, 2024; Ladd and Ettekal, 2013; Vanhalst et al., 2015). The 
methodology of these previous studies and the present study do not 
capture potential fluctuations between assessments. Future research 
should consider more frequent measurements over extended periods 
using momentary assessments to better understand the nature of chronic 
loneliness and capture the temporal dynamics of emotional and social 
loneliness trajectories.

To our knowledge, this is the first study to map loneliness vulnera
bility factors – particularly those reflected in interpersonal behavior – to 
both chronic emotional loneliness and chronic social loneliness using 
network analysis at the onset of a transitional phase in young adults. Our 
findings emphasize the importance of differentiating between subtypes, 
as chronic emotional and social loneliness were differentially linked to 
vulnerability factors and therefore may require distinct intervention 
strategies. While previous research has examined vulnerability factors 
within loneliness subtypes, the current study specifically examined their 
relative importance and potential pathways by examining conditional 
relationships with the chronicity of these subtypes. Given the high 
prevalence of chronic loneliness in previous research and in the current 
study, future research should replicate the conditional associations 
using confirmatory studies before evaluating the efficacy of 
interventions.
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