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ARTICLE INFO ABSTRACT

Handling editor: Min Jou Background: Attachment dimensions, guilt, shame, and self-esteem influence offline and online interactions. In

addition, these psychological variables are involved in the amount of time an individual uses the Internet. Few

Keywords: studies have examined the associations between guilt, shame, self-esteem, and attachment dimensions related to
Att'achment theory friendships and romance in the offline and online contexts, and how these variables differ between low and high
S}'lli;e Internet Users (IU). The present study explored the associations between guilt, shame, self-esteem, and attach-
Self-esteem ment dimensions related to offline and online relationships and assessed the differences between low and high IU

on these psychological variables.

Methods: 213 participants completed online self-report questionnaires.

Results: Attachment dimensions correlated positively with corresponding dimensions across contexts. Guilt was
negatively correlated with offline insecure attachment dimensions and positively with online avoidance. Shame
proneness was positively correlated, and self-esteem negatively, with insecure attachment dimensions. High IU
showed higher anxiety/ambivalence, lower avoidance, and guilt than low users. Avoidance was higher and
anxiety/ambivalence was lower in online relationships.

Conclusions: People would maintain the same attachment strategies in offline and online contexts. Guilt, shame,
and self-esteem are differently associated with attachment dimensions in offline and online contexts. Lastly, IU
showed differences in insecure attachment dimensions and guilt.

Virtual relationships

1. Introduction abandonment (Brennan et al., 1998; Fraley & Shaver, 2000).

It is necessary to consider that relationships with attachment figures

Attachment theory originated as an attempt to understand the nature
of the strong emotional bonds between infants and their caregivers and
why separation from caregivers can be a major source of distress for
infants (Bowlby, 1969, 1973). According to Bowlby (1969), from early
experiences with an attachment figure, individuals construct a “mental
representation” of the interaction that is thought to shape personality
development and guide social behavior (Simpson et al., 1996). Adult
attachment studies have reported that mental attachment representation
shows individual differences conceptualized through two dimensions
called avoidance and anxiety/ambivalence (Brennan et al., 1998; Fraley
etal., 2015; Simpson et al., 1992). Specifically, the avoidance dimension
consists of discomfort with closeness and dependency or a reluctance to
be intimate with others, whereas the anxiety/ambivalence dimension
corresponds with fear and vigilance concerning rejection and

have a specific influence on the development of self-conscious emotions
such as shame and guilt (Muris et al., 2014; Muris & Meesters, 2014).
Shame involves the perception of being seen by others as having nega-
tive personal characteristics or behaviors and promotes withdrawal
tendencies, interpersonal separation, and distance (Cohen et al., 2011;
Gilbert, 2000; Tangney et al., 2007; Veneziani et al., 2022). The rela-
tional nature of shame was previously theorized (Bowlby, 1973; Lewis,
1971), where rejection by a significant other could be a prototypical
experience of this self-conscious emotion, as it might be interpreted as a
global rejection of the self (Gross & Hansen, 2000; Lewis, 1971). In
adulthood, shame was found positively associated with insecure
attachment dimensions (Gross & Hansen, 2000; Heflin, 2015; Park &
Shields, 2023).

Guilt, differently, emerges from the belief that one has caused
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unjustified harm to another person or that one has not behaved altru-
istically and could serve as a motivation for reparative actions (Ashby
et al., 2006; Crossley & Rockett, 2005; Feiring & Taska, 2005; Tangney
et al., 2007). Guilt might be an adaptive emotion for interpersonal re-
lationships, implying the need to make amends for a negative action
committed (Baumeister et al., 1994). appears to be associated with
lower levels of insecurity in attachment bonds (Lopez et al., 1997).

In this context, the relationship with attachment figures is related to
the levels of self-esteem (Bylsma et al., 1997; Hazan & Shaver, 1994),
defined as the individual’s positive or negative attitude toward the self
(Rosenberg et al., 1995). Indeed, individuals with high self-esteem
present a positive self-representation that leads them to feel more
secure regarding their worth and the involvement of others in the
relationship (Murray et al., 2000).

As adults have multiple relationships with family members, friends,
and romantic partners, these relational domains might meet different
needs related to different concerns and expectations in attachment
bonds (Overall et al., 2003). Concurrently, in adulthood, there are
several relational domains in which different attachment figures may
coexist. Depending on the relational domain, different attachment rep-
resentations may be activated, and these representations seem to be
"nested" under a global attachment model formed from early relation-
ships with caregivers, which remain active and partially regulate
cognition, emotions, and behavior (Overall et al., 2003; Pierce & Lydon,
2001; Simpson et al., 2002).

Since close relationships are maintained but also initiated through
social networking sites, dating apps, or multiplayer online games
(Antheunis et al., 2016; Billedo et al., 2015; Lieberman & Schroeder,
2020), research has begun to study online relationships within the
theoretical framework of attachment theory (Coulson et al., 2018;
Quackenbush et al., 2015; Schonbrodt & Asendorpf, 2012). The
attachment framework can be useful for understanding relationships
formed online, as it conceptualizes emotional bonds in terms of repre-
sentations, theorizing that psychological proximity is the central
element of close relationships (Coulson et al., 2018; Crowell et al.,
2002). In this regard, the online context could offer significant oppor-
tunities to fulfill social and relational needs, despite online relationships
have previously been considered less strong than offline ones due to less
interdependence, lack of self-disclosure, and less variety of topics in
conversations, being mainly text-based and lacking facial expressions
and physical contact (Buote et al., 2009; Coulson et al., 2018; Lieberman
& Schroeder, 2020; Scott et al., 2006).

Online relationships seem to be characterized by similar strengths of
attachment bonds, leading to the hypothesis that internal working
models could be transferred to online settings (Quackenbush et al.,
2015; Schonbrodt & Asendorpf, 2012). However, attachment di-
mensions of avoidance and anxiety/ambivalence across offline and on-
line relationships have appeared only moderately correlated, suggesting
that there may be possible differences in levels of avoidance and anx-
iety/ambivalence between the two contexts (Coulson et al., 2018;
Quackenbush et al., 2015). Moreover, high levels of attachment anx-
iety/ambivalence were positively associated with the time spent on
social networking sites, while attachment avoidance was negatively
associated with the frequency of social networking sites usage (Hart
etal., 2015; Oldmeadow et al., 2013; Stoven & Herzberg, 2021). Indeed,
individuals with anxious attachment might experience discomfort when
they are away from their partners, and the use of online communication
tools might alleviate the distress by allowing them to interact with their
partners at any time (Goodcase et al., 2018). Conversely, avoidant in-
dividuals, who are more independent, autonomous, less open in sharing
their emotions, and who see others as untrustworthy, might have less
interest in building online relationships (Oldmeadow et al., 2013;
Stoven & Herzberg, 2021).

The ways how an individual establishes online relationships, and the
internet usage, are influenced by several self-evaluation processes
(Servidio, 2019; Stoven & Herzberg, 2021). In this regard, self-esteem
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can influence the proneness of socializing in online contexts (Kraut
et al., 2002; Steinfield et al., 2008). Individuals with low self-esteem
might be more likely to build relationships online because they tend
to be more susceptible to interpersonal relationships and more depen-
dent on others for approval (Hong et al., 2014; Saiphoo et al., 2020).
This may be related to feelings of embarrassment in offline social situ-
ations, and thus online communication can be an effective way for them
to socialize (Kraut et al., 2002; Saiphoo et al., 2020; Steinfield et al.,
2008). It has also been shown that higher levels of social networking site
use are associated with lower levels of self-esteem (Saiphoo et al., 2020).

Also noteworthy, self-conscious emotions are a relevant psycholog-
ical factor that influences the use of online activities to develop social
bonds (Casale & Fioravanti, 2017; Denizci Nazligiil et al., 2022). The
online context, being perceived as safer and more protective from the
judgment of others, might lead people who tend to feel shame to use
computer-mediated communication as an emotional regulation strategy
(Casale & Fioravanti, 2017). On the contrary, guilt-prone people did not
seem to use online activities to regulate negative emotional states
(Denizci Nazligiil et al., 2022).

Since relationships are increasingly developed and maintained in
online environments, studies investigating this type of relationship
within the framework of attachment theory and which account for the
role of relevant psychological variables are needed (Quackenbush et al.,
2015; Schonbrodt & Asendorpf, 2012). Furthermore, previous research
investigating online relationships within this framework was based on
the responses projected by participants on avatars rather than on
established relationships in the online context, or prior research
considered only online multiplayer videogames as a virtual environment
(Coulson et al., 2018; Quackenbush et al., 2015; Schonbrodt & Asen-
dorpf, 2012). Moreover, it is unclear whether there are differences in the
avoidance and anxiety/ambivalence dimensions of attachment between
offline relationships with significant others (such as friends and
romantic partners) and online relationships. Lastly, to date, no studies
have investigated the associations among self-conscious emotions,
self-esteem, and attachment dimensions related to online relationships.

Thus, the present study aimed to explore through a network analysis
approach the associations among psychological variables (guilt, shame,
and self-esteem) and attachment dimensions (avoidance and anxiety/
ambivalence) in friendships and romantic relationships experienced in
both offline and online contexts. In addition, differences between low
and high internet users on the psychological variables and attachment
dimensions in friendships and romantic relationships related to offline
and online contexts were assessed.

2. Materials and methods
2.1. Procedure

This study was approved by the [edited for blinded review], and it
complied with the Declaration of Helsinki adopted by the World Medical
Association 2018 (WMA) at the 18th WMA General Assembly (Helsinki,
Finland, June 1964) and subsequently amended by the 64th WMA
General Assembly (Fortaleza, Brazil, October 2013). Using the Google
Forms platform, an online questionnaire was administered in the Italian
language through various platforms and social networking sites (Insta-
gram, Telegram, WhatsApp, and Facebook). The inclusion criteria were
that participants could read and understand the Italian language and be
18 years or older.

2.2. Materials

An online questionnaire was created to obtain information about
participants’ gender, age, marital status, daily hours spent on the
Internet, the usage of online relationship tools (e.g., social networking
sites, multiplayer online games, and dating apps), level of education,
and the participants’ psychological characteristics. The following self-
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report questionnaires were used.

2.2.1. Attachment dimensions

The Adult Attachment Questionnaire (AAQ) (Simpson et al., 1996)
assessed participants’ adult attachment dimensions. The AAQ consists of
17 items, mainly derived from Hazan and Shaver’s (1987) original de-
scriptions of attachment style, and it asks individuals to indicate how
they relate to romantic partners in general (Simpson et al., 1996). A
principal-axis factor analysis of the 17 AAQ items followed by a varimax
rotation revealed two dimensions (Simpson et al., 1996). The avoidance
dimension reflected the tendency to have a negative representation of
others and to shy away from closeness and intimacy in relationships
(Simpson et al., 1996). In the work of Simpson et al. (1996), items 1, 2, 3,
5, 6, 7, 8, and 9 saturated this dimension and scores on this eight-item
index could range from 8 to 56 (Simpson et al., 1996). The anx-
iety/ambivalence dimension reflected the tendency to have a negative
self-representation and excessive preoccupation within relationships
with the loss of a partner, abandonment by a partner, and/or the level of
commitment to the relationship. Higher scores on items 4, 10, 11, 12,
13, 14, 15, 16, and 17 indicate greater ambivalence. Scores on this
nine-item index range from 9 to 63 (Simpson et al., 1996). The AAQ is
composed of the following items: (1) "I find it relatively easy to get close
to others"; (2) "I'm not very comfortable having to depend on other
people"; (3) "I'm comfortable having others depend on me"; (4) "I rarely
worry about being abandoned by others"; (5) "I don’t like people getting
too close to me"; (6) "I'm somewhat uncomfortable being too close to
others"; (7) "I find it difficult to trust others completely"; (8) "I'm nervous
whenever anyone gets too close to me"; (9) "Others often want me to be
more intimate than I feel comfortable being"; (10) Others often are
reluctant to get as close as I would like"; (11) "I often worry that my
partner(s) don’t really love me"; (12) "I rarely worry about my partner(s)
leaving me"; (13) "I often want to merge completely with others, and this
desire sometimes scares them away"; (14) "I'm confident others would
never hurt me by suddenly ending our relationship"; (15) "I usually want
more closeness and intimacy than others do"; (16) "The thought of being
left by others rarely enters my mind"; (17) "I'm confident that my
partner(s) love me just as much as Ilove them" (Simpson et al., 1996). As
already done in a previous study (Overall et al., 2003), participants
completed four versions of the AAQ by answering through a 7-point
Likert scale (from 1 = strongly disagree to 7 = strongly agree) each
question while thinking about their close romantic relationship(s) (i.e.,
attachment to partner), their close friendship relationships (i.e.,
attachment to friends), and with reference to the context of their
exclusively online friendships and romantic close relationships. If the
participants had no experience of exclusively online close relationships,
they were asked to respond by imagining it. In the present study, the
AAQ showed the following reliability values (Cronbach’s alphas):

avoidance in friendship relationships offline = 0.78; anx-
iety/ambivalence in friendship relationships offline = 0.87; avoidance
in romantic relationships offline = 0.79; anxiety/ambivalence in

romantic relationships offline = 0.88; avoidance in friendship re-
lationships online = 0.80; anxiety/ambivalence in friendship relation-
ships online = 0.73; avoidance in romantic relationships online = 0.80;
and anxiety/ambivalence in romantic relationships online = 0.79.

2.2.2. Guilt and shame

The Guilt and Shame Proneness (GASP) scale (Cohen et al., 2011)
measured participants’ propensity to experience guilt and shame. This
instrument is a scenario-based scale composed of 16 items and 4 sub-
scales: Guilt-Negative Behavior Evaluation (NBE), Guilt-Repair (GR),
Shame-Negative Self-Evaluation (NSE), and Shame-Withdraw (SW).
Each item represents a hypothetical everyday scenario or transgression
in which participants are asked to imagine being in that situation and
then to indicate how likely their experience matches the one described
on a 7-point Likert scale (from 1 = very unlikely to 7 = very likely). In the
work of Cohen et al. (2011), EFA showed that a four-factor oblique
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model fitted well, with all factor loadings resulting significant. The CFA
results for the hypothesized four-factor oblique model showed signifi-
cant factor loadings, and acceptable fit indices: % = 257.29, p < 0.001,
RMSEA = 0.065, CFI = 0.94, TLI = 0.96 (Cohen et al., 2011). The two
subscales that relate to guilt are NBE and GR; they assess responses to
private transgressions or failures. Specifically, the NBE subscale assesses
guilt about an individual’s behavior and includes items 1, 9, 14, and 16.
GR measures the tendency to act to correct or compensate for the
transgression and it’s composed of items 2, 5, 11, and 15. The two
subscales related to shame are Shame-NSE and SW. Specifically, the NSE
subscale assesses the tendency to evaluate the self negatively and in-
cludes items 3, 6, 10, and 13. The SW subscale assesses the tendency to
hide or retreat after a publicly exposed transgression and includes items
4, 7, 8, and 12. Higher scores on each subscale indicate a greater pro-
pensity for guilt and/or shame. The GASP scale is composed of the
following items: (1) “After realizing you have received too much change
at a store, you decide to keep it because the salesclerk doesn’t notice.
What is the likelihood that you would feel uncomfortable about keeping
the money?”; (2) “You are privately informed that you are the only one
in your group that did not make the honor society because you skipped
too many days of school. What is the likelihood that this would lead you
to become more responsible about attending school?”; (3) “You rip an
article out of a journal in the library and take it with you. Your teacher
discovers what you did and tells the librarian and your entire class. What
is the likelihood that this would make you would feel like a bad per-
son?”; (4) “After making a big mistake on an important project at work
in which people were depending on you, your boss criticizes you in front
of your coworkers. What is the likelihood that you would feign sickness
and leave work?”; (5) “You reveal a friend’s secret, though your friend
never finds out. What is the likelihood that your failure to keep the secret
would lead you to exert extra effort to keep secrets in the future?”; (6)
“You give a bad presentation at work. Afterward your boss tells your
coworkers it was your fault that your company lost the contract. What is
the likelihood that you would feel incompetent?”; (7) “A friend tells you
that you boast a great deal. What is the likelihood that you would stop
spending time with that friend?”; (8) “Your home is very messy and
unexpected guests knock on your door and invite themselves in. What is
the likelihood that you would avoid the guests until they leave?”; (9)
“You secretly commit a felony. What is the likelihood that you would
feel remorse about breaking the law?”; (10) “You successfully exag-
gerate your damages in a lawsuit. Months later, your lies are discovered
and you are charged with perjury. What is the likelihood that you would
think you are a despicable human being?”; (11) “You strongly defend a
point of view in a discussion, and though nobody was aware of it, you
realize that you were wrong. What is the likelihood that this would make
you think more carefully before you speak?”; (12) “You take office
supplies home for personal use and are caught by your boss. What is the
likelihood that this would lead you to quit your job?”; (13) “You make a
mistake at work and find out a coworker is blamed for the error. Later,
your coworker confronts you about your mistake. What is the likelihood
that you would feel like a coward?”; (14) “At a coworker’s house-
warming party, you spill red wine on their new cream-colored carpet.
You cover the stain with a chair so that nobody notices your mess. What
is the likelihood that you would feel that the way you acted was pa-
thetic?”; (15) “While discussing a heated subject with friends, you
suddenly realize you are shouting though nobody seems to notice. What
is the likelihood that you would try to act more considerately toward
your friends?”; (16) “You lie to people but they never find out about it.
What is the likelihood that you would feel terrible about the lies you
told?”.

In the present study, the GASP scale showed the following reliability
values (Cronbach’s alphas): Guilt-NBE = 0.67, GR = 0.46, Shame-NSE
= 0.69, and SW = 0.60. The Guilt-Repair subscale showed a low a score
as the benchmark of the original version of the GASP was set at 0.60
(Cohen et al., 2011). As previously reported, a possible explanation for
the low reliability could depend on the scenario-based nature of this
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measure, indeed, the alpha coefficients tend to show lower reliability
because each item has a unique variance for the scenario and a common
variance for the construct underlying the response (Cohen et al., 2011;
Tangney & Dearing, 2002).

2.2.3. Self-esteem

The Italian Rosenberg Self-Esteem (RSE) scale (Prezza et al., 1997)
measured participants’ self-esteem levels. They rated their answers with
10 statements (from 1 = strongly disagree to 4 = strongly agree), with
higher scores indicating higher self-esteem. In the work of Prezza et al.
(1997), EFA with axis factorial extraction using the principal component
method and varimax rotation revealed two factors. However, CFA
showed that a one-dimensional model reported a sufficiently high Rho
coefficient (0.84) to consider this model valid (Prezza et al., 1997). The
present study used the RSE as a one-dimensional scale, as the use of
self-criticism and self-recognition subscales could be optional and not
constitute a significant advantage (Prezza et al., 1997; Shahani et al.,
1990). The Italian RSE scale is composed of the following items: (1) “I
think I'm worth at least as much as the others”; (2) “I feel that I have a
number of good qualities”; (3) “I am inclined to think that I am a real
failure” (4) “I am able to do things as well as most other people” (5) “I
feel I do not have much to be proud of”; (6) “I take a positive attitude
toward myself”’; (7) “On the whole, I am satisfied with myself”’; (8) “I
wish I could have more respect for myself”; (9) “I certainly feel useless at
times”; (10) “At times I think I am no good at all”. In the present study,
the Italian version of the RSE scale showed a Cronbach’s reliability value
of 0.90.

3. Statistical analysis

This study’s different analyses were performed using the statistical
software JASP (v. 0.17.3) (JASP Team, 2023) and RStudio (v. 2022.12.0
+ 353) (RStudio Team, 2020). Initially, descriptive analyses were per-
formed. Moreover, the frequency distributions of the AAQ scores related
to friendships and romantic relationships in both offline and online
contexts, GASP, and the RSE scores were examined for violations of
normality.

Subsequently, a network analysis was carried out. With network
analysis it is possible to visually explore relationships occurring simul-
taneously between multiple variables, incorporating advanced statisti-
cal analysis tools (Luke & Harris, 2007). A network consists of nodes
representing the variables, connected by edges representing statistical
relationships. The edges can differ in polarity and strength of the
connection (edge weight), showing graphically whether a relationship is
positive (blue edges) or negative (red edges) and strong (thick and
denser colored edges) or weak (thin and less dense colored edges)
(Epskamp et al., 2018). Some research has shown the utility of network
analysis in psychological studies (Leonardi et al., 2022; Lombardo et al.,
2023).

In the present study, the network was estimated through a Gaussian
graphical model (GGM), using the graphical least absolute shrinkage
and selection operator (GLASSO) algorithms and the extended Bayesian
information criterion (EBIC) (Friedman et al., 2008). Combining
GLASSO with EBIC can optimize the ratio between the number of
correctly identified edges and the total number of edges for sparse
graphs (Epskamp & Fried, 2018). A tuning hyperparameter of 0.25 was
set to increase the sensitivity of the network. Moreover, regarding edge
weights, a minimum absolute value of 0.03 was considered interpretable
(Isvoranu et al., 2017).

Centrality indices were examined to evaluate the relative importance
of a node in the context of other nodes (Borgatti, 2005). A central node is
a node that has many connections in a network and can affect other
nodes to a relatively great extent. In contrast, a peripheral node is on the
outskirts of a network and has a few connections, generating less impact
on the network (Hevey, 2018). Specifically, indices of strength and ex-
pected influence were evaluated in the present study, as they seem to
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reflect reasonably accurate centrality estimates for psychological net-
works (Bringmann et al., 2019; Santos et al., 2018). A so-called strength
index indicates how well a node is directly connected to other nodes and
reflects the importance of an individual node in a network (Epskamp
et al., 2018). The expected influence index for a node is measured by the
absolute sum of the weights of the edges associated with it, considering
negative edges. It estimates a node’s influence on its immediate neigh-
bors (Robinaugh et al., 2016). Afterward, the edge weights accuracy was
assessed using non-parametric bootstrapping (2000 replicates, 8 cores)
to compute 95% confidence intervals (CIs). The stability of the centrality
indices of strength and expected influence were examined by using
case-dropping subset bootstrapping (2000 replicates, 8 cores), calcu-
lating the centrality stability (CS) coefficient. The CS coefficient is
considered acceptable when it is at least 0.25 (Epskamp et al., 2018).

A 2 x 2 x 2 multivariate analysis of variance (MANOVA) with
internet usage (low users vs. high users) as a between-subjects factor,
relational context (offline vs. online), and type of relationship (friend-
ship vs. romantic) as within-subjects factors, was performed on the
avoidance and anxiety/ambivalence attachment dimensions. The as-
sumptions for the MANOVA were assessed with Box’s M test, which was
not significant (Box’s M = 41.9; p = .286), indicating that there were no
significant differences between the covariance matrices. According to
Leech et al. (2005), a MANOVA is used when the dependent variables
are theoretically related, but this relationship should not be too high
(correlation coefficients over 0.80 or 0.90). As shown in Table 1S in
Supplementary Materials, in the present study, correlation coefficients
(Pearson’s r) were lower than 0.80, showing that there were no multi-
collinearity violations. Subsequently, 2 x 2 x 2 analyses of variance
(ANOVAs) with internet usage (low users vs. high users) as a
between-subjects factor, relational context (offline vs. online), and type
of relationship (friendship vs. romantic) as within-subjects factors, were
performed on both avoidance and anxiety/ambivalence attachment
dimensions.

A second MANOVA with internet usage (low users vs. high users) as a
between-subjects factor was performed on psychological variables
(Guilt-NBE, GR, Shame-NSE, SW, and Self-Esteem). The assumption of
homogeneity of covariance was assessed by using Box’s M test, which
was not significant (Box’s M = 16.4; p = .382); moreover, as shown in
Supplementary Table 2S, correlation coefficients (Pearson’s r) among
the psychological variables were lower than 0.80, showing that there
were no multicollinearity violations.

Finally, ANOVAs with internet usage (low users vs. high users) as a
between-subjects factor were performed on the psychological variables.

4. Results

The total sample included 213 (147 females) participants aged be-
tween 18 and 59 years (Mage = 25.5; SD = 6.8). One hundred eighty-
three participants were celibate/maiden (85.9 %), 16 living together
with a partner (7.5 %), 12 were married (5.6 %), 1 was separated (0.4 %)
and 1 was divorced (0.4 %). All the participants spent at least a mini-
mum of 1 h and a maximum of 10 h on the Internet daily (M = 3.9, SD =
2.2). Three participants reported that they did not use online relation-
ship tools on a daily basis. Concerning education, 104 of them had
completed high school (48.8 %), 80 had obtained a university degree
(37.5 %), 26 had obtained a Ph.D. (12.2 %), and 3 had completed
elementary school (1.4 %).

Similar to past studies (Deng et al., 2022; McGrath et al., 2016), we
used a grouping method based on a median split to define internet usage
groups (low internet users and high internet users). In the present study,
there were 105 low internet users (77 females and 28 males; between 18
and 59 years old, Mage = 27.0, SD = 7.2) and 108 high internet users (70
females and 38 males; between 18 and 55 years old, Mage = 24.0, SD =
6.1).

The Shapiro-Wilk’s test was significant for the GASP, RSE scores, and
AAQ scores, except for the romantic anxiety/ambivalence attachment
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dimension in the online and offline contexts (see Supplementary
Table 3S). However, the distributions were only moderately asymmet-
rical, with a skewness between 2 and -2, and Kurtosis was between 3 and
-3, indicating that extreme values were not very different according to
normal data distribution (Table 3S).

Fig. 1 shows the network structure of the associations among GASP,
RSE, and the AAQ scores related to friendships and romantic relation-
ships, in both offline and online contexts. The network was constituted
of 13 nodes, 42 of 78 non-zero edges with a sparsity index of 0.462. The
weights matrix of associations between the different variables in the
network is shown in Supplementary Table 48S.

The strongest connections (partial correlations) were identified in
the attachment dimension of avoidance between friendships and
romantic relationships in the online context (0.63), followed by a pos-
itive connection between Shame-NSE and Guilt-NBE (0.56), a positive
association in the attachment dimension of anxiety/ambivalence be-
tween friendships and romantic relationships in the online context
(0.40), and in the attachment dimension of avoidance between friend-
ships and romantic relationships in the offline context (0.39). Moreover,
for both attachment dimensions (avoidance and anxiety/ambivalence)
positive associations were found between the two relational contexts
(offline and online) for both types of relationships (friendships and ro-
mances). Furthermore, for both attachment dimensions, the relationship
types (friendships and romances) were positively associated in both
offline and online contexts. Moreover, the avoidance dimension in
friendships and romantic relationships was positively associated with
the anxiety/ambivalence dimension in friendships and romantic re-
lationships, only in the offline context. The anxiety/ambivalence
dimension in friendships in the offline context was positively associated
with the same dimension in romantic relationships in the online context.
The avoidance dimension in romantic relationships was negatively
associated with the anxiety/ambivalence dimension in the same type of
relationship, only in the online context.

Concerning the psychological variables, GR (guilt-repair) was

®
@
™)

Minimum: 0.03
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negatively associated with the avoidance dimension in friendship re-
lationships and with the anxiety/ambivalence dimension in romantic
relationships in the offline context, and positively associated with the
avoidance dimension in both types of relationships (friendships and
romances) in the online context. Shame-NSE (negative self-evaluation)
was positively associated with the avoidance attachment dimension in
online romantic relationships and with the anxiety/ambivalence
dimension in romantic relationships in both offline and online contexts.
SW (shame-withdraw) was positively associated with the avoidance
dimension related to both friendships and romantic relationships in the
offline context, and with anxiety/ambivalence in friendship relation-
ships in the offline context.

Finally, self-esteem was negatively associated with the anxiety/
ambivalence dimension in both types of relationships (friendships and
romances) in the offline context, and with the same dimension in online
romantic relationships. Moreover, self-esteem was negatively associated
with the avoidance dimension in both types of relationships in the off-
line context.

Regarding the centrality indices (Fig. 2), the romantic anxiety/
ambivalence dimension in the offline context showed the greatest
strength index within the network (1.43), followed by the romantic
anxiety/ambivalence dimension in the online context (1.19). Shame-
NSE showed the greatest expected influence index (0.85), followed by
the romantic avoidance dimension in the online context (0.68) and the
avoidance attachment dimension in friendship relationships in the on-
line context (0.66).

The accuracy of the edge weight assessment using bootstrapped 95%
non-parametric CIs is shown in Supplementary Fig. 1S. The stability of
centrality indices (strength and expected influence), evaluated using
case-dropping bootstrapping, showed that strength (CS = 0.44) and
expected influence (CS = 0.67) were stable enough (Fig. 2S). This con-
firms previous results, which suggest that the indices of strength and
expected influence remain stable within psychological networks
(Bringmann et al., 2019; Santos et al., 2018).

Psychological variables

1: Guilt-Negative Behavior Evaluation
2: Guilt-Repair

3: Shame-Negative Self Evaluation
4: Shame Withdraw

5: Self-Esteem

© 00 00

Attachment dimensions offline

6: Friendship avoidance offline

7: Friendship anxiety/ambivalence offline
8: Romantic avoidance offline

9: Romantic anxiety/ambivalence offline

Attachment dimensions online

10: Friendship avoidance online

11: Friendship anxiety/ambivalence online
12: Romantic avoidance online

13: Romantic anxiety/ambivalence online

Maximum: 0.63

Fig. 1. Network structure (partial correlations) of the associations among Guilt-Negative Behavior Evaluation, Guilt-Repair, Shame-Negative Self-Evaluation, Shame-
Withdraw, and Self-Esteem (in ochre); and attachment dimensions (avoidance and anxiety/ambivalence) related to offline (in blue) and online (in green) friendships

and romantic relationships.

Note. Positive associations are represented by blue edges and negative associations are represented by red edges. Thicker and denser colored edges represent stronger
associations, and thinner and less dense colored edges represent weaker associations.
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Strength Expected Influence

Fig. 2. The plot of centrality indices

Note. 1 = Self-Esteem; 2 = Shame-Withdraw; 3 = Shame-Negative Self-
Evaluation; 4 = Guilt-Repair; 5 = Guilt-Negative Behavior Evaluation; 6 =
Romantic anxiety/ambivalence online; 7 = Romantic avoidance online; 8 =
Friendship anxiety/ambivalence online; 9 = Friendship avoidance online; 10 =
Romantic anxiety/ambivalence offline; 11 = Romantic avoidance offline; 12 =
Friendship anxiety/ambivalence offline; and 13 = Friendship avoidance offline.

The 2 x 2 x 2 MANOVA performed with internet usage (low internet
users vs. high internet users) as a between-subjects factor, and relational
context (offline vs. online) and type of relationship (friendship vs.
romance) as within-subjects factors on the avoidance and anxiety/
ambivalence attachment dimensions showed significant main effects of
internet usage (where higher users showed lower levels of avoidance
and higher levels of anxiety/ambivalence compared to low users),
relational context (where in the online context, avoidance levels were
higher and anxiety/ambivalence were lower, compared to the offline
context), and type of relationship (where friendship relationships
showed lower levels of anxiety/ambivalence dimension compared to
romances). Moreover, significant interaction effects of internet usage
per relational context (where only in the online context low users
showed higher avoidance levels than high users), and relational context
per type of relationship (where in online context friendship relationships
showed lower levels of avoidance than romances) were found (Table 1).

The MANOVA performed with internet usage (low IU vs. high IU) as
a between-subjects factor on psychological variables (Guilt-NBE, GR,
Shame-NSE, SW, and self-esteem) was found significant (Table 2).

The ANOVAs performed with internet usage (low IU vs. high IU) as a
between-subjects factor on psychological variables showed significant
main effects of Guilt-NBE and GR, where low IU showed higher Guilt-
NBE and GR scores than high IU (Table 2).

5. Discussion

The present study aimed to explore, through a network analysis
approach, the associations among guilt, shame, self-esteem, and
attachment dimensions (avoidance and anxiety/ambivalence) in
friendships and romantic relationships experienced in offline and online
contexts. In addition, it assessed the differences between low and high
internet users on the psychological variables and attachment dimensions
in friendships and romantic relationships related to offline and online
contexts.

The network analysis showed that each attachment dimension
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Table 1

The 2 x 2 x 2 multivariate analysis of variance (MANOVA) performed with
internet usage (Low IU vs. High IU) as a between-subjects factor, relational
context (offline vs. online), and type of relationship (friendship vs. romance) as
within-subjects factors on the avoidance and anxiety/ambivalence attachment
dimensions. The 2 x 2 x 2analyses of variance (ANOVAs) with internet usage
(Low IU vs. High IU) as a between-subjects factor, relational context (offline vs.
online), and type of relationship (friendship vs. romance) as within-subjects
factors performed on both avoidance and anxiety/ambivalence attachment
dimensions.

OFF m ON m
+sd +sd

F(1,211); p-value; post-hoc (p-
value)

Avo  Low Friendship  29.5 37.1
U +9.2 +10.0
Romantic 28.6 39.0 0.001; OFF < ON (p < 0.001)
+10.2 +9.3 Type of relationship = 0.647;
High Friendship ~ 29.9 33.7 0.422
U +8.8 +10.2 Internet usage x Relational
Romantic 29.0 35.2 context = 7.3; p = 0.007; Low
+9.2 +10.0 IU OFF < Low IU ON (p <
0.001), High IU OFF < High IU
ON (p < 0.001), Low IU ON >
High IU ON (p = 0.002)
Internet usage x Type of
relationship = 0.03; p = 0.859
Relational context x Type of
relationship = 13.2; OFF
Friendship < ON Friendship
(p < 0.001), OFF Romantic <
ON Romantic (p < 0.001), ON
Friendship < ON Romantic (p
=0.001)
Internet usage x Relational
context x Type of relationship
=0.1; p = 0.764
Anx  Low Friendship  31.8 29.9 Internet usage = 1.8; p =
U +11.5 +9.2 0.176
Romantic 36.3 34.9 Relational context = 8.2; p =
+11.8 +9.8 0.005; OFF > ON (p = 0.004)
High Friendship  33.5 30.8 Type of relationship = 88.5;

Internet usage = 3.1; 0.082
Relational context = 89.8; p <

U +11.8 + 8.9 <0.001; Friendship <
Romantic 38.0 37.0 Romantic (p < 0.001)
+125 +£10.1 Internet usage x Relational

context = 0.03; p = 0.871
Internet usage x Type of
relationship = 0.3; p = 0.599
Relational context x Type of
relationship = 1.6; p = 0.209
Internet usage x Relational
context x Type of relationship
= 0.4; 0.506

Note. “Avo” = Avoidance; “Anx” = Anxiety/ambivalence; “IU” = internet users;
“OFF” = Offline; “ON” = Online.

Internet usage Wilks = 0.97; F(2,210) = 3.1; p = 0.048; n2 = 0.02.

Relational context Wilks = 0.67; F(2,210) = 52.3; p < 0.001; r]2 = 0.33.

Type of relationship Wilks = 0.70; F(2,210) = 44.1; p < 0.001; n? = 0.30.
Internet usage x Relational context Wilks = 0.96; F(2,210) = 3.7; p = 0.027; n>
= 0.03.

Internet usage x Type of relationship Wilks = 0.99; F(2,210) = 0.2; p = 0.851;
n% = 0.001.

Relational context x Type of relationship Wilks = 0.93; F(2,210) = 7.4; p <
0.001; n? = 0.06.

Internet usage x Relational context x Type of relationship Wilks = 0.99; F
(2,210) = 0.3; p = 0.767; n? = 0.002.

(avoidance and anxiety/ambivalence) in the offline context, correlated
positively with the corresponding one in the online context. This finding
confirmed a previous study that showed a positive association between
the real and virtual relationships for both the attachment dimensions
(Quackenbush et al., 2015), suggesting that there might be a consistency
between how people interact with friends and romantic partners in
offline contexts and the ways that characterize meaningful relationships
online.
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Table 2

The multivariate analysis of variance (MANOVA) performed with internet usage
(Low IU vs. High IU) as a between-subjects factor on psychological variables
(Guilt-NBE, Guilt Repair, Shame-NSE, Shame-Withdraw, and Self-Esteem), and
the analyses of variance (ANOVAs) with internet usage (Low IU vs. High IU) as a
between-subjects factor performed on the psychological variables (Guilt-NBE,
Guilt Repair, Shame-NSE, Shame-Withdraw, and Self-Esteem).

Low IU High IU F(2, P Post-hoc
M + SD M+ SD 77)
Guilt-NBE 221 + 20.0 £ 8.303 0.004 Low IU > HighIUp
4.5 5.6 = 0.004
Guilt-Repair 235 + 21.8 + 11.124 0.001 Low IU > HighIUp
3.4 4.1 =0.001
Shame-NSE 23.8 + 23.1 £ 1.156 0.283
4.3 4.8
Shame- 11.7 + 129 + 2.949 0.087
Withdraw 5.3 4.6
Self-esteem 26.7 + 26.7 + 0.001 0.978
7.2 7.6

Note. Guilt-NBE = Guilt-Negative Behavior Evaluation; Shame-NSE = Shame-
Negative Self-Evaluation; “IU” = Internet Users.
Internet usage Wilk’s = 0.91; F(5, 207) = 3.9; p = 0.002; r]2 = 0.09.

Moreover, the results of the present study showed consistency be-
tween the different relationship types (friendships and romances) for
both attachment dimensions (avoidance and anxiety/ambivalence) in
both offline and online relational contexts. Previous research found
positive correlations between friendships and romances in both attach-
ment dimensions (Furman et al., 2002; Klohnen et al., 2005). It was
argued that relationships with caregivers would be the foundation for
the ability to be close and intimate with others, at the same time,
friendship would contribute the most to the development of reciprocity
and mutual intimacy, which are central to romantic relationships,
making the two relational domains similar to each other (Furman et al.,
2002). The similarities between relational domains found also in the
online context add further evidence to support the idea that attachment
representations from the offline world transfer to the online world,
rather than developing independently (Quackenbush et al., 2015; Sit-
nik-Warchulska et al., 2023).

Positive associations were also found between the two dimensions of
attachment (avoidance and anxiety/ambivalence) for both types of re-
lationships, but only in the offline context. This result aligns with pre-
vious studies that discovered an oblique relationship between the two
attachment dimensions (Cameron et al., 2012; Fraley et al., 2011), and
there is a need to consider that Bowlby himself (1973) argued that the
two dimensions might be orthogonal in theory but oblique in practice.
Surprisingly, in the online context, avoidance and anxiety/ambivalence
in romances were negatively associated. Considering that the online
context is characterized by a greater propensity to deceive (Guadagno
et al.,, 2012) and less trust in relationships, compared to the offline
context (Griffiths et al., 2011), a global and less flexible representation
of attachment relationships could be activated in such relationships,
which could act as a default representation that individuals are likely to
use most frequently with unknown and ambiguous relational partners
(Overall et al., 2003).

Moreover, among attachment dimensions, the centrality indices
showed that avoidance and anxiety/ambivalence in romantic relation-
ships, in the online context, were among the nodes most directly con-
nected to the other nodes, and those that most activated other nodes in
the network. These results suggested that these dimensions could be
particularly relevant in the ways individuals interact online.

The MANOVA results showed that, in the online context, anxiety/
ambivalence levels were generally lower and avoidance levels higher
than offline context. The present study seems to confirm previous results
according to which offline relationships could be characterized by
greater anxiety/ambivalence than online relationships (Coulson et al.,
2018). It could be that anxiety/ambivalence decreases due to less
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importance being attributed to relationships in which there is no phys-
ical presence and elements such as exchanging a smile, touching, and
modulating the sound of voice to convey emotions (Lieberman &
Schroeder, 2020). Furthermore, it was possible to suppose that the
propensity of avoidant individuals to have a negative view of others and
the tendency to withdraw from closeness and intimacy in relationships
(Simpson et al., 1996) could be increased due to the distance and
boundaries intrinsic to virtual relationships. Additionally, in the online
context, avoidance levels were higher toward romantic partners than
friends. Usually, a romantic relationship requires greater intimacy
compared to friendships (Caron et al., 2012; Grabill & Kerns, 2000), and
experiencing such relationships exclusively online may not fully satisfy
this need, potentially explaining the higher levels of avoidance.

The findings also showed that levels of anxiety/ambivalence were
generally higher for romantic relationships, suggesting that individuals
adopt hyperactivation strategies of attachment to maintain closeness
more with romantic partners than with friends, probably due to an
increased fear of rejection (Davis & Todd, 1982; Fraley & Davis, 1997;
Hazan & Shaver, 1987).

Regarding the relationships between self-conscious emotions and the
attachment dimensions, the network analysis showed that the tendency
to perform reparative actions - related to guilt - showed negative asso-
ciations with insecure dimensions (both avoidance and anxiety) in the
offline context. This finding confirms previous literature which reported
a negative association between attachment insecurity and guilt (Akbag
& Imamoglu, 2010; Lopez et al., 1997). Noteworthy, the present study
showed also positive associations between guilt and avoidance dimen-
sion in the online context. In this regard, it could be hypothesized that
online communication might reduce understanding of others’ thoughts
and feelings (Lieberman & Schroeder, 2020), and guilt-prone in-
dividuals would perhaps maintain a greater distance in online
relationships.

In the present study, shame resulting from a negative evaluation of
self was positively associated with both insecure attachment dimensions
(avoidance and anxiety/ambivalence) online and with anxiety/ambiv-
alence in the offline context, whilst the withdrawal tendency showed
positive associations with insecure attachment dimensions only in the
offline context. These results confirmed the empirical research that
found positive associations between shame and insecure attachment
(Muris et al., 2014; Muris & Meesters, 2014; Wei et al., 2005). A recent
study found a positive association between anxious, but not avoidant,
childhood attachment and shame in adulthood (Park & Shields, 2023). It
has been proposed that individuals with anxious attachment might use
hyperactivation strategies that would intensify negative emotions,
leading to difficulties in repressing negative affect (Mikulincer & Shaver,
2003; Pereg & Mikulincer, 2004) such as shame (Park & Shields, 2023).
On the other hand, avoidant individuals would engage in deactivation
strategies (Mikulincer & Shaver, 2003; Pereg & Mikulincer, 2004), and
suppress negative memories and affects, so that they would feel less
shame (Park & Shields, 2023). Interestingly, the present study adds
further insights regarding these associations. The emotional dimension
of shame (NSE) was positively associated with avoidance in online re-
lationships, while the behavioral aspect of shame (SW) was positively
associated with avoidance in the offline context. Individuals with an
avoidant attachment style might act out withdrawal as a strategy to cope
with shame in face-to-face relationships (Asgarizadeh et al., 2023).
Differently, it could be speculated that, in online relationships, the
physical distance may foster less recourse to deactivation strategies,
promoting greater awareness of emotional experiences, such as shame.
Consistently, the association between withdrawal tendency and insecure
attachment might be more relevant in the offline context as this incli-
nation would have the function of mitigating a painful experience by
distancing and isolating oneself from a physical situation that creates
distress (Asgarizadeh et al., 2023).

The network analysis also showed that self-esteem was negatively
associated with both attachment dimensions in the offline context, and
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with anxiety/ambivalence online. The result of the present study co-
incides with previous research that reported negative associations be-
tween self-esteem and insecure attachment (Ainsworth, 1990; Griffin &
Bartholomew, 1994), where a good self-view and feeling valued by
others might cause people to prefer establishing meaningful relation-
ships offline (Servidio, 2019), as well as in online settings.

Concerning the differences between high and low internet users, the
MANOVAs revealed that high internet users showed higher anxiety/
ambivalence, lower avoidance, and lower guilt levels (Guilt-NBE and
GR), compared to low internet users. These results might reinforce the
validity of previous findings that reported how the frequency of social
networking sites use and time spent on the internet were positively
associated with the anxiety/ambivalence dimension and negatively with
the avoidance dimension (Carvalho et al., 2023; Goodcase et al., 2018;
Hart et al., 2015; Oldmeadow et al., 2013; Stoven & Herzberg, 2021).
Indeed, individuals with high anxiety/ambivalence could use social
networking sites to cope with low and unstable self-esteem (Foster et al.,
2007), and to mitigate the fear of abandonment due to the high
perceived availability of others, allowing engaging with the partner at
any time (Coffey et al., 2022; Goodcase et al., 2018; Stoven & Herzberg,
2021). Conversely, people with high levels of avoidance might tend not
to disclose private information and engage less in self-presentations
online, being less open about communicating and interacting with
others through online platforms and dating apps (Chin et al., 2019;
Morey et al., 2013; Oldmeadow et al., 2013; Stoven & Herzberg, 2021).
Concerning guilt, excessive internet usage might lead guilt-prone people
to experience high levels of guilt and thus curb this behavior (Lugman
et al., 2020). In this regard, the use of media and the use of social
networking sites, when considered a meaningless activity by those who
practice them, can lead to feelings of guilt (Kubey & Csikszentmihalyi,
1990; Sagioglou & Greitemeyer, 2014).

The present study suggests several implications. From a theoretical
perspective, the results partly answered the question left open by a
previous study on possible variations in attachment dimensions between
the real and virtual worlds (Quackenbush et al., 2015) showing that, in
online contexts, levels of avoidance and anxiety/ambivalence might
change. These aspects could also be clinically relevant. It has previously
been hypothesized that in online psychotherapy, therapeutic alliances
tend to be less strong than those built in face-to-face interactions (Nor-
wood et al., 2018). It can be argued that interventions conducted in
virtual environments might have different impacts depending on the
different relational strategies enacted online. On the one hand, virtual
settings might hinder therapeutic alliance for individuals who tend to
not get close in relationships due to the greater tendency toward
avoidance and withdrawal that characterize the online context. Indeed,
individuals who are ashamed might prefer to remain detached from the
clinician, potentially developing poorer therapeutic relationships (Black
et al., 2013; Hersoug et al., 2001, 2009). On the other hand, individuals
with high levels of anxiety/ambivalence might perceive greater safety in
the online context, and this could also be considered in virtual settings.
Considering the findings related to self-conscious emotions, clinical
works with individuals with an insecure attachment could focus on
improving the functional aspects of guilt, associated with its regulatory
and reparative aspects (Amodio et al., 2007; Mikulincer & Shaver, 2005;
Ruckstaetter et al., 2017). Regarding shame, considering that the online
context seemed to promote awareness of emotional experiences for in-
dividuals with avoidant attachment, online psychotherapy could be a
possible way to work through shame-related emotional states in these
individuals. Clinicians and developers of platforms designed for rela-
tional virtual environments should consider these aspects to ensure that
these environments can be more useable by people with different
socio-emotional attitudes and relational styles.

Concerning the internet usage, those who use it more, being more
familiar with the technology, might benefit from virtual therapeutic
settings, potentially forming a better working alliance (Norwood et al.,
2018). Concurrently, considering that higher internet use was associated
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with lower guilt, the promotion of the evaluative and reparative pro-
cesses, related to guilt feelings, could be effective in buffering excessive
internet use.

Despite the interesting results found in the present study, some
limitations should be highlighted. There is a need to recognize that
recent studies have severely criticized the validity of centrality hy-
potheses in cross-sectional studies (Bos et al., 2017; Neal et al., 2022;
Spiller et al., 2020). Consequently, results derived from centrality
indices should be considered with caution. Another limitation was that
not all participants had certainly experienced a close relationship
exclusively online, so in case they had not, they were asked to complete
the AAQ o while imagining how they would have felt in that specific
type of relationship. In this regard, the answers given by imagining re-
lationships could be different compared to those given by thinking about
relationships experienced in the offline context. Caution is also justified
by the limited knowledge of the sample. The participants chose to
contribute voluntarily to the study and the only inclusion criteria were
related to understanding the Italian language and age. Consequently, the
generalization of the results could be limited, constituting a limitation
for the cross-cultural validity of the study. Lastly, due to the use of
self-report questionnaires to measure the variables, the participants’
responses were vulnerable to the social desirability bias.

6. Conclusions

In conclusion, the present study suggests that a global model of
attachment would guide representations of relationships in offline and
online contexts and in friendship and romantic relationships. At the
same time, relationships in the online context would seem to be char-
acterized by higher levels of avoidance and lower levels of anxiety/
ambivalence, probably because of the greater distance that characterizes
the virtual context. Interestingly, online avoidance strategies would be
particularly evident in romantic relationships rather than friendship,
probably due to the greater emotional involvement typical of relation-
ships with romantic partners. Regarding internet usage, the present
study showed that high internet users had greater levels of anxiety in
relationships than low users. In this regard, the internet may provide a
refuge where some individuals can more effectively manage dysfunc-
tional relationship strategies. Moreover, the findings suggest that in-
dividuals with a marked tendency to repair negative behaviors could
show greater avoidant strategies when the physical experience is lacking
as in online context. Furthermore, the associations between self-
evaluation processes with insecure attachment dimensions in the off-
line context were maintained in the online ones. This could support the
idea about the stability of self-representations underlying self-conscious
emotions, which would remain consistent even in online contexts. On
the contrary, the withdrawal tendencies were associated with the inse-
cure attachment dimensions only in the offline context.

Future researchers could adopt longitudinal designs to verify the
predictive role of the variables exanimated in the network analysis.
Moreover, it is necessary to replicate the results on a larger sample, in
other countries, and use a multi-method approach to measure psycho-
logical variables. Lastly, future studies could explore additional aspects
of attachment dimensions in online relationships, specifying in which
online platform (e.g., dating apps, social networking sites, multiplayer
games) a relationship was initiated and developed.
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