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Abstract:

The quantity and quality of social contacts have been related to self-esteem, and both social
relationships and self-esteem have been implicated in the pathways to paranoia. However, how
social relationships interplay with self-esteem to trigger paranoia is not well understood. This
study aims to investigate whether different measures of social connectedness (social support,
loneliness, and desired friendship), as well as the frequency of social contact, impact paranoia
and other positive and negative psychotic-like experiences (PLE) through the indirect effect of
self-esteem. Data from a sample of 169 nonclinically ascertained participants oversampled for
schizotypy scores were analyzed using two different approaches: retrospective trait-like and
ecological momentary measures of social connectedness. Results showed that self-esteem
mediates the pathways from poor social support and social longing, but not from loneliness, to
paranoia and other cognitive PLE. In contrast, pathways from social connectedness to perceptual
PLE and negative PLE were not mediated by self-esteem. Results were consistent across trait-
like and momentary measures. Finally, self-esteem was not implicated in the pathways from the
frequency of social contact and paranoia or other forms of PLE. These results provide a
comprehensive picture of how social connectedness drives specific symptoms of psychosis
through self-esteem. Findings underscore the need to explore separately the quality and quantity
of social relationships and suggest that the subjective experience of meaningful social bonds is
key social determinants of mental health. Therefore, addressing inadequacies of social
connectedness could substantially improve symptomatic and functional outcomes of psychosis.

Keywords: social connectedness | schizotypy | paranoia | self-esteem | loneliness | experience
sampling

Article:
1. Introduction
Paranoia is among the most prevalent symptom of psychosis across the schizotypy

continuum (e.g., Coid et al., 2013; Horton et al., 2014; Moutoussis et al., 2007; Zhang et al., 2014).
Schizotypy refers to the expression of the underlying vulnerability for schizophrenia-spectrum
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disorders that can be observed across a wide range of clinical, subclinical, and personality
phenomenology (Kwapil and Barrantes-Vidal, 2015). Cognitive models of paranoia theorize that
negative attributions about the self may play a crucial role in driving paranoid delusions (e.g.,
Bentall et al., 2001; Freeman et al., 2002). Previous reviews have shown that paranoia is associated
with negative self-esteem in both clinical and non-clinical populations (Kesting and Lincoln, 2013;
Murphy et al., 2018; Tiernan et al., 2014). Additionally, previous studies that tracked symptom
dynamics in participants with varying levels of expression of paranoia found that low levels of
self-esteem predicted subsequent paranoia throughout daily life (Monsonet et al., 2022; Thewissen
et al., 2011). Despite the well-established link between self- esteem and paranoia, various other
socio-environmental factors seem to be implicated in both the development of paranoia (Bentall
et al., 2012; Freeman et al., 2011; Selten et al., 2013) and self-esteem (Haslam et al., 2009; Jetten
et al., 2015; Tajfel and Turner, 1979).

As human beings are fundamentally social animals, a primary need is to seek a sense of
belonging through meaningful social relationships (Baumeister and Leary, 1995; Maslow, 1943);
this universal process drives social connectedness. Social connectedness is a broad and
multifaceted construct defined by the strength of interpersonal relationships rather than by the
mere number of relationships one has. Thus, social connectedness refers to the subjective and
experiential aspects of social relationships, that is, the feeling of having a psychological bond with
other individuals or groups and the sense of belonging (Haslam et al., 2015). Therefore, the general
term of social connectedness involves other related constructs such as social identification, social
support, loneliness or perceived social isolation, belongingness, etc. (Cruwys et al., 2014). In
contrast, social contact simply quantifies the number of social interactions without considering the
subjective psychological aspects of those interactions. It is relevant to examine both the quantity
and quality aspects of social relationships because subjective perceptions of social relationships,
such as loneliness, are only weakly related to number of social interactions (Cornwell and Waite,
2009; Hawkley et al., 2003; Reinhardt et al., 2006). Thus, people can feel socially disconnected
irrespective of the amount of time they spend alone.

Social connectedness through membership of multiple meaningful groups can promote
well-being and self-esteem (e.g., Berkman and Glass, 2000; Greenaway et al., 2016; Jetten et al.,
2015). Furthermore, it has been linked to general mental health (Saeri et al., 2018), psychosis (Lim
et al., 2018; Michalska da Rocha et al., 2018), and specifically to paranoia (Chau et al., 2019;
Lamster et al., 2017; Lim et al., 2016; MclIntyre et al., 2016). Growing evidence suggests that
social connectedness has an impact on self-esteem (e.g., Ludwig et al., 2020; Rosenberg, 1979;
Thomas et al., 2017), and self-esteem on paranoia (e.g., Monsonet et al., 2020; Thewissen et al.,
2008). However, to our knowledge, few previous studies have investigated how the interaction
between social connectedness and self-esteem may impact paranoia. Kesting et al. (2013) found
that a decrease in self-esteem mediated the impact of social exclusion on subsequent paranoia in
an experimental study with nonclinical participants. McIntyre et al. (2021) did not find that self-
esteem was implicated in the association between British identification and paranoia among people
from African and African- Caribbean backgrounds. However, MclIntyre et al. (2017) found that
self-esteem mediated the association between social identification and paranoia in the general
population and concluded that having solid group ties buffers paranoia by bolstering personal self-
esteem. They also found unexpected evidence of an indirect pathway between social
connectedness and auditory-verbal hallucinations (AVH) through self- esteem, albeit in only one
of their two samples. Thus, it remains to be investigated whether this mechanism is exclusive to
paranoia or applies to AVH. Likewise, it would be critical to examine these putative pathways in



their natural context of occurrence, exploring the moment-to- moment interaction of individuals
with their environment. Experience sampling methodology (ESM) provides an ideal method for
such investigations as it involves the assessment of mental experiences in real-time and in the
normal context of daily life, thus increasing ecological validity and avoiding retrospective bias
(Myin-Germeys et al., 2009, 2018).To our knowledge, no previous studies have investigated how
the interplay between social connectedness and self-esteem may impact paranoia and other
psychosis spectrum traits and experiences in individuals with different levels of expression across
the schizotypy continuum.

Therefore, the primary goal of this study was to investigate whether self-esteem mediates
the association of social connectedness with paranoia in a nonclinical sample oversampled for
elevated schizotypy. A schematic representation to illustrate the interplay between social
connectedness, self-esteem, and paranoia is presented in Fig. 1. It was hypothesized that self-
esteem would mediate the pathway from poor social connectedness to paranoia. We also examined
whether self- esteem mediates the pathway between the number of social interactions and paranoia
to differentiate between the quantity and quality aspects of social relationships. Furthermore, this
study also investigated whether this mechanistic pathway is applicable to other positive psychotic-
like experiences (PLE) such as ideas of reference, magical ideation, perceptual aberration, and
AVH. We also extended research in this area by including negative PLE as an outcome variable.
Thus, one of the secondary aims of the present study was to examine for the first time whether
self-esteem mediated the pathway between social connectedness and negative PLE. Since other
mechanistic pathways have been established for AVH (Pilton et al., 2015) and negative symptoms
(Rector et al., 2005), we did not expect that self-esteem would mediate the pathways from social
connectedness to AVH and negative PLE. In contrast, given the associations found between social
support and self-esteem with positive PLE other than paranoia (Monsonet et al., 2022), some
evidence of mediation on these pathways would be expected. Finally, a significant novel addition
of this study is that the mediational model was tested using two different approaches: 1)
retrospective psychometric trait-like measures, and 2) prospective and contextualized repeated
momentary measurements of social connectedness, self-esteem and PLE using ESM.

2. Methods
2.1 Participants and procedure

The sample used in this study belongs to the Barcelona Longitudinal Investigation of Schizotypy
Study (BLISS; Barrantes-Vidal et al., 2013a). The initial sample of participants at T1 consisted of
589 unselected college students from Universitat Auton'oma de Barcelona. In order to have
continuous distributions of scores on the schizotypy dimensions with an adequate representation
of high scorers, we invited at T2 all 189 participants who had standard scores based upon sample
norms of at least 1.0 on the positive or negative schizotypy factors from the Wisconsin Schizotypy
Scales (WSS; Kwapil et al., 2008), the suspiciousness subscale of the Schizotypal Personality
Questionnaire (SPQ; Raine, 1991), or the positive symptom subscale of the Community
Assessment of Psychic Experiences (CAPE; Stefanis et al., 2002), and 150 randomly selected
participants who had standard scores <1.0 on each of these measures. Two hundred fourteen
participants completed in-depth assessments at T2 (a detailed description of this sample can be
found in Barrantes-Vidal et al., 2013a,b). At T3 and T4, due to funding constraints, we invited a
reduced subsample to participate that retained the original distribution of scores. Finally, at T5 (3.2



years later) we sought to contact all participants assessed at T2 (n = 214) and successfully
reassessed 169 (79 % of target sample; mean age = 28.01, SD = 2.41, 80 % female) with self-
report and ESM measurements. The present study used data from participants assessed at TS5, when
measures of social connectedness were collected. Please note that participants' assessment was
conducted before the beginning of the COVID-pandemic; therefore, potential social isolation
experienced during the pandemic did not affect the results of the study. Participants provided
informed consent at each assessment, and ethical approval was granted by the Ethics Committee
of the Universitat Aut'onoma de Barcelona (Comissi’o d"Etica en I'Experimentaci’'o Animal i
Humana (CEEAH); number 701H-JS; htt p://www.recerca.uab.es/ceeah/).
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Fig. 1. Diagram of the hypothesized interplay between social connectedness, self-esteem, and paranoia.

2.2. Measures
2.2.1. Psychometric measures

Several components of social connectedness were measured with self-reported measures.
Perceived social support was measured with the Multidimensional Scale of Perceived Social
Support (MSPSS; Zimet et al., 1988). It contains12 items scored on a 7-point Likert scale ranging
from “Very strongly disagree” to “Very strongly agree”, with higher scores indicating greater
social support (Cronbach's a =0.92). Perceived loneliness was measured with the Three-Item
Loneliness Scale (TILS; Hughes et al., 2004), a short questionnaire developed from the Revised
UCLA Loneliness Scale (Russell et al., 1980) enquiring about how often participants feel they lack
companionship, feel left out, and isolated from others. Items are scored on a 3-point Likert scale:
“Almost never,” “Part of the time,” and “Often,” with higher scores reflecting greater perceived
loneliness (Cronbach's o =0.72). Two out of the three items of the subscale “Social & Leisure” of
the Social Adjustment Scale-self report short version (SAS-SR: Short; Weissman, 2007) were also
used in this study. Item 10 “How many friends have you seen or been in contact with (e.g., on the
telephone, via e-mail, etc.) in the last 2 weeks?” was employed as a direct measure of social
contact. Item 11 “How often have you felt lonely and wished for more friends during the last 2
weeks?” provided a proxy measure of perceived loneliness with a desire for having more social
connectedness, that is, social longing. Responses to each item were based on a five-point Likert
scale, where higher scores indicate higher levels of social contact and desired friendship. Since
item 12 “How often have you felt bored in your spare time during the last two weeks?”” does not
directly tap social connectedness, it was not employed in this study.



Trait self-esteem was measured using the 10-item Rosenberg Self- Esteem Scale (RSES;
Rosenberg, 1965). Each item consisted of responses based on a 4-point Likert scale ranging from
“Strongly disagree” to “Strongly agree.” The scale included both positive (i.e., “I am able to do
things as well as most people”) and negative items (i.e., “I feel that I am a failure”), and higher
scores indicated greater self-esteem (Cronbach's o =0.88).

Multiple measures were used to tap psychosis spectrum traits and experiences. Paranoid
ideation and ideas of reference were measured using the SPQ 8-item Suspiciousness (SPQ-S;
Cronbach's a the 9-item Ideas of Reference (SPQ-I; Cronbach's o = 0.70) and =0.69) subscales.
For both subscales, each item was answered true (1) or false (0), and higher scores reflected greater
presence of these experiences. Positive and negative schizotypy traits and PLE were measured
with the WSS: the Perceptual Aberration Scale assesses psychotic-like bodily distortions and
perceptual experiences; the Magical Ideation Scale taps belief in invalid causation; the Revised
Social Anhedonia Scale measures schizoid asociality; and the Physical Anhedonia Scale assesses
deficits in sensory and aesthetic pleasure. Finally, nonclinical AVH were measured using a single
item from the Dissociative Experience Scale (DES; Bernstein and Putnam, 1986): “Some people
sometimes find that they hear voices inside their head that tell them to do things or comment on
things that they are doing.” This item was rated on a 10-point scale ranging from “never” to
“always.”

2.2.2. ESM measures

ESM is a structured diary technique that assesses mental experiences and contextual factors
in daily life, offering several advantages to traditional assessment procedures (Hektner et al., 2007;
Shiffman et al., 2008). Several studies have employed ESM across the schizotypy continuum
demonstrating its validity and reliability (Barrantes-Vidal et al., 2013a; Kwapil et al., 2020;
Reininghaus et al., 2016; Thewissen et al., 2011). Participants used a smartphone that randomly
signalled them 8 times daily (between 10 am and 10 pm) for seven days to complete brief
questionnaires. Items were rated on a 7-point Likert scale ranging from “not at all” to “very much”.
Of the initial sample, 10 participants were excluded from the ESM analyses due to invalid data,
leaving a final sample of 159 participants in the ESM study.

Indices of momentary social connectedness, self-esteem, paranoia and other positive PLE
were created. Within- and between-person reliability for ESM indices were computed following
Geldhof et al. (2014). The social connectedness index consists of four items: “Right now I feel
lonely” reversed, “Right now I feel that others care about me,” “Right now I feel accepted by
others,” and “Right now I feel that I have someone to rely on” (within alpha = 0.55, between alpha
= 0.89). The self-esteem index comprises: “Right now I feel good about myself”, “Right now I
feel guilty or ashamed” reversed, and “Right now I can cope” (within alpha = 0.52, between alpha
= 0.83). The paranoia index comprised: “Right now I feel I have to be on my guard,” “Right now
I feel like I can't trust others,” and “Right now I suspect I am being thought or talked badly about”
(within alpha = 0.42, between alpha = 0.86). Two separate indices, perceptual PLE and cognitive
PLE, were used to assess other positive PLE. Perceptual PLE included “Right now my sight or
hearing seem strange or unusual,” and “Right now familiar things seem strange or unusual” (within
alpha = 0.29, between alpha = 0.95), whereas the cognitive PLE index comprised “Right now my
thoughts are strange or unusual” and “Right now I have difficulty controlling my thoughts” (within
alpha = 0.38, between alpha = 0.59). Finally, to capture negative PLE, we used the item, “Right
now I have no thoughts or emotions”.



2.3. Statistical Analysis

Unilevel mediation analyses were performed using PROCESS v3.3 (Hayes, 2018). Simple
mediation analyses examined the indirect effect of social connectedness on paranoia, as well as
other PLE, via self- esteem. Mediation is demonstrated by significant indirect coefficients.
Bootstrapping with 10,000 resamples was used to generate 95 % bias- corrected confidence
intervals. Mediation analyses were considered significant when zero was not included within the
95 % bias-corrected confidence intervals.

ESM data have a multilevel structure in which ESM ratings (level 1 data) are nested within
participants (level 2 data). It has been shown that Multilevel Structural Equation Models (MSEMs)
have several advantages over traditional multilevel modeling for mediation in nested data
(Preacher et al., 2011). Thus, MSEMs were employed using Mplus Version 8 (Muth'en and
Muth’en, 2010). Following the recommendation of the developers of Mplus, we fit the models of
interest using Bayesian estimation and posterior credible intervals (comparable to frequentist-
based confidence intervals) for the parameter estimates were used to determine statistical
significance (Asparouhov and Muth’en, 2019). All variables analyzed in this study were level 1
data (repeated daily-life ratings). Separate multilevel mediation models were conducted to
examine the within-person direct and indirect effects of social connectedness (predictor variables)
on paranoia and other PLE (criterion variables), through self-esteem (mediator variable).

This study used a unilevel and multilevel cross-sectional designs.

3. Results

Table 1 provides descriptive data for the variables used in the study. Pearson's correlations among
the measures of the study are shown in Supplementary Table S1.

3.1 Results

Fig. 2 and Table 2 displays the results of the unilevel mediation models. There were significant
indirect effects of perceived social support on paranoia via self-esteem; that is, self-esteem
mediated the association between perceived social support and paranoia. Self-esteem also
mediated the pathway from loneliness with social longing to paranoia, but not from loneliness per
se or social contact to paranoia. The same pattern of indirect effects emerged for ideas of reference
and magical ideation. Thus, self-esteem mediates the pathways from social support and social
longing, but not the pathways from loneliness and low social contact to ideas of reference and
magical ideation. Finally, no significant indirect effects between any of the social connectedness
measures and AVH or perceptual aberration through self-esteem were found. Similarly, self-
esteem did not mediate the pathways from any of the social connectedness measures to physical
anhedonia or social anhedonia. The only exception was the association of social longing and social
anhedonia, which was mediated by self-esteem.



Table 1. Means (standard deviations) and score ranges for the measures of the study.

Mean (S. D.) Observed score range Possible score range
Psychometric-trait measures
RSES (self-esteem) 22.4 (5.10) 2-30 0-30
MSPSS (social support) 73.3(11.24) 13-84 12-84
TILS (loneliness) 3.9 (1.22) 3-8 3-9
SAS it 10 (social contact) 3.8 (0.90) 1-5 1-5
SAS it 11 (social longing) 4.6 (0.64) 2-5 1-5
SPQ-S Suspiciousness 1.4 (1.57) 0-8 0-8
SPQ-I Ideas of reference 1.4 (1.65) 0-7 0-9
WSS- Magical Ideation 0.8 (1.22) 0-7 0-15
WSS-Social Anhedonia 1.5 (2.42) 0-14 0-15
WSS-Physical Anhedonia 2.0 (1.89) 0-10 0-15
WSS-Perceptual aberration 0.2 (0.99) 0-9 0-15
DES it 27 (AVH) 0.2 (1.88) 0-2 0-10
ESM measures
Usable 38.4 (7.57) 25-56 0-56
Self-esteem index 5.74 (0.69) 2.8-7 1-7
Social connectedness index 5.83 (0.82) 3.3-7 1-7
Paranoia index 1.27 (0.42) 1-4.1 1-7
Cognitive PLE index 1.10 (0.21) 1-2.3 1-7
Perceptive PLE index 1.03 (0.10) 1-1.9 1-7
Positive PLE index 1.08 (0.26) 1-3.9 1-7
Negative PLE 1.15(0.42) 1-3.7 1-7

Note. RSES: Rosenberg Self-Esteem Scale; MSPSS: Multidimensional Scale of Perceived Social Support; TILS;
Three-Item Loneliness Scale; SAS: Social Adjustment Scale; SPQ: Schizotypal Personality Questionnaire; WSS:
Wisconsin Schizotypy Scales; DES: Dissociative Experience Scale; AVH: Auditory-verbal hallucinations; ESM:
Experience Sampling Methodology; PLE: Psychotic-like experiences.

Regarding direct effects, low social support is associated with greater levels of paranoia,
ideas of reference, and physical and social anhedonia. Loneliness and isolation with social longing
were positively associated with paranoia, ideas of reference, perceptual aberration, and social
anhedonia, but only loneliness was associated with physical anhedonia. Finally, social contact was
only inversely associated with physical and social anhedonia. No more significant association was
found.

3.2. Multilevel mediation analysis

Results of simple multilevel mediation models are presented in Fig. 3 and Table 3. There
was an indirect effect of momentary social connectedness on momentary paranoia via self-esteem,
indicating that higher levels of momentary social connectedness were related to higher levels of
momentary self-esteem, and this was associated with decreased paranoia in daily-life. Similarly,
self-esteem mediated the association of social connectedness and cognitive PLE in daily-life. In
contrast, self- esteem did not mediate the pathway from social connectedness to perceptual PLE.
Finally, there was no evidence of an indirect effect of momentary social connectedness on negative
PLE through self-esteem. Thus, the pathways from social connectedness to negative and
perceptive PLE in daily-life are not explained by the effect of momentary self- esteem.

Regarding direct effects, social connectedness was negatively associated with paranoia,
and negative PLE in daily-life, but it was not significantly related to cognitive and perceptive PLE.



4. Discussion

The present study examined the interplay between social connectedness, self-esteem, and
paranoia employing two different approaches: traditional psychometric measures and momentary
measures assessed in real-life and real-time. Overall, the results indicate that the strength and
subjective quality, but not the frequency, of social relationships are associated to greater levels of
positive self-esteem, and that this is associated with lower levels of paranoid ideation. In other
words, it suggests that social connectedness protects against paranoia by furnishing people with
positive attributions of the self. Additionally, we extended research in this area by examining
whether self-esteem also mediated the pathways between social connectedness and other positive
and negative PLE. As predicted, findings indicate that self-esteem also mediated the pathways
from social connectedness to other cognitive PLE (ideas of reference, magical ideation, and
momentary cognitive PLE), but not to perceptual PLE (perceptual aberration, AVH, and
momentary perceptual PLE). Finally, we did not find any evidence that self-esteem mediated the
link between social connectedness and negative PLE (physical anhedonia, social anhedonia, and
momentary negative PLE). The consistency of results across both levels of analyses, retrospective
and contextualized in daily-life, provides convergent evidence into how meaningful social
relationships, or lack thereof, can influence paranoia and other cognitive PLE through self-esteem.

Self-esteem mediated the pathways from social support and loneliness mixed with unmet
social longing to paranoia, but not between mere loneliness and paranoia. Although we found a
strong association between loneliness and paranoia, consistent with previous reports (e.g., Badcock
et al., 2015; Lim et al., 2018), it seems that this association is better explained by other factors,
such as negative-other schemas (Lamster et al., 2017), anxiety (Siindermann et al., 2014), and
depression (Jaya et al., 2016). Self-esteem also mediates the link between experiences of
discrimination and loneliness ("Switaj et al., 2015). Overall, these findings indicate that self-
esteem is not implicated in the pathways from loneliness to positive symptoms, but is implicated
in the pathways that drive loneliness. Similarly, self-esteem mediated associations of social
support and loneliness with unmet social longing, but not mere loneliness, to ideas of reference
and magical ideation. Two conclusions can be drawn from these findings. First, it seems that this
mechanistic pathway is not exclusive to paranoia, but can be applied to other cognitive PLE.
Second, the different profile of results found for some of the social connectedness measures
employed provides further supports the relevance of examining the nuances between distinct
aspects of this construct. Thus, we found similar results for social support and desire for social
longing, as well as social identification (Mclntyre et al., 2017), another construct under the scope
of social connectedness. However, in our study pathways from loneliness were not mediated by
self-esteem, which suggests differences among loneliness and the other subconstructs related to
social connectedness. Indeed, it has been theorized that loneliness and social support reflect
opposite poles of human connectedness (Newcomb, 1990). Recently, a five-dimension conceptual
framework of social connectedness in mental disorders has been proposed (e. g., Hare-Duke et al.,
2019; Haslam et al., 2015). The operationalization of such complex construct should facilitate the
examination of how different dimensions/subconstructs of social connectedness impact on
expression and development of symptoms.
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Results with ESM data provided further support that self-esteem mediates the association
of social connectedness with paranoia (and other cognitive PLE) in the realm of daily-life. It is
argued that social connectedness is related to paranoia because a lack of social identification may
disrupt the ability to establish trusting social relationships, which limits a person's perceived
ability to interact effectively and increases the likelihood of developing paranoid ideation
(Greenaway et al., 2019). Therefore, distrustful thoughts can be seen to result from person-
environmental interactions in which individuals become disconnected from meaningful social
groups. Indeed, socially isolated individuals have reduced options to discuss their experiences
with others, which limits the opportunity to disconfirm their paranoid ideation (Freeman, 2007).

As hypothesized, we did not find any evidence that self-esteem mediates the pathways
from social connectedness to AVH and perceptual aberration. Interestingly, this was consistent
across all measures employed to assess social connectedness and perceptual PLE, including the
analyses performed in the realm of daily life. This finding clarifies the mixed results reported by
Mclntyre et al. (2017), who found that self-esteem mediated the link between social
identification and AVH in one sample but not in the other. Similarly, self-esteem was not
involved in the pathways from social connectedness to negative PLE, supporting that this
mechanistic pathway seems to be unique for positive-like symptoms related to distortions in
thought content (i.e., paranoia, ideas of reference, magical thinking, etc.). The lack of a
mediating role of self-esteem for negative PLE was also consistent across trait-like and
momentary measures and all measures of social connectedness. The only exception was the
association of social longing and social anhedonia, which was partly explained by lower levels of
self-esteem. Altogether, the symptom-specific approach establishes a more comprehensive
picture of how social connectedness could drive specific symptoms of psychosis and the role that
self-esteem has in the potential pathways to specific symptom development or exacerbation.

Finally, none of the pathways from social contact (frequency of social interactions) to
paranoia or positive and negative PLE were explained by self-esteem. Additionally, low social
contact only had significant associations with physical and social anhedonia, but not with
paranoia or any other positive PLE. This is in line with a recent meta-analysis that found that
social network size was unassociated with positive symptoms (Degnan et al., 2018). Overall,
these findings highlight the relevance of separately examining the quality and quantity of social
relationships, since the strength and the subjective quality of social relationships, that is, social
connectedness, would be the key ingredient acting as a protective factor for mental disorders.
Although frequency of social contact could also provide valuable information (Macdonald et al.,
2000; Tee et al., 2022) and, of course, it can be related to the quality of social relationships,
studying the subjective appraisals (sense of belonging, loneliness, perceived social support,
social identification) may be critical to better understand the social determinants of psychosis.



Table 2.
Unilevel meditation analyses examining the indirect effects of measures of social connectedness on psychosis spectrum personality traits and experience.

SPQ-Suspiciousness SPQ-Suspiciousness DES-item 24 (AVH)

Raw parameter 95 % bias-corrected CI = Raw parameter 95 % bias-corrected CI =~ Raw parameter 95 % bias-corrected CI

estimate (SE) estimate (SE) estimate (SE)

Social support

Total effect -0.044 (0.010) -0.064 to -0.024 -0.034 (0.011) -0.056 to -0.012 0.019 (0.013) -0.007 to 0.044
Direct effect -0.033 (0.010) -0.053 to -0.012 -0.024 (0.011) -0.047 to -0.002 0.021 (0.014) -0.006 to 0.048
Indirect effect -0.012 (0.005) -0.023 to -0.005 -0.010 (0.004) -0.020 to -0.003 -0.003 (0.004) -0.014 to0 0.003

Loneliness & social longing
Total effect
Direct effect
Indirect effect

Loneliness
Total effect
Direct effect
Indirect effect

Social contact
Total effect
Direct effect
Indirect effect

0.861 (0.174)
0.634 (0.183
0.227 (0.091)

0.643 (0.085)
0.566 (0.099)
0.077 (0.053)

-0.171 (0.133)
-0.106 (0.126)
-0.065 (0.049)

0.518 to 1.204
0.273 to 0.995
0.080 to 0.451

0.476 to 0.811
0.371 to 0.762
-0.016 t0 0.197

-0.433 t0 0.091
-0.354 t0 0.143
-0.177 t0 0.019

0.748 (0.188)
0.575 (0.201)
0.173 (0.084)

0.566 (0.095)
0.521 (0.111)
0.044 (0.066)

0.082 (0.141)
0.138 (0.137)
-0.055 (0.045)

0.376 to 1.191
0.178 to 0.972
0.029 to 0.364

0.378 to 0.752
0.303 to 0.740
-0.094 t0 0.165

-0.094 to0 0.165
-0.132 to 0.408
-0.165 t0 0.014

0.072 (0.226)
0.071 (0.2406)
0.001 (0.053)

0.012 (0.120)
0.005 (0.141)
0.007 (0.042)

0.229 (0.161)
0.229 (0.163)
0.001 (0.012)

-0.375t0 0.519
-0.414 to0 0.556
-0.114 t0 0.100

-0.225 t0 0.248
-0.273 t0 0.283
-0.069 to0 0.101

-0.547 to 0.090
-0.550 to 0.092
-0.019 to0 0.031




Table 2. (Continued)

WSS Magical Ideation

WSS Perceptual Aberration

WSS Physical Anhedonia

WSS Social Anhedonia

Raw paramet.
estimate (SE)

95 % bias-
corrected CI

Raw paramet.
estimate (SE)

95 % bias-
corrected CI

Raw paramet.
estimate (SE)

95 % bias-
corrected CI

Raw paramet.
estimate (SE)

Raw paramet.
estimate (SE)

Social support
Total effect
Direct effect
Indirect effect

Loneliness & social longing
Total effect
Direct effect
Indirect effect

Loneliness
Total effect
Direct effect
Indirect effect

Social contact
Total effect
Direct effect
Indirect effect

-0.013 (0.008)
-0.007 (0.009)
-0.006 (0.004)

0.234 (0.146)
0.105 (0.157)
0.129 (0.075)

0.161 (0.077)
0.079 (0.090)
0.083 (0.055)

0.068 (0.106)
0.099 (0.104)
-0.031 (0.030)

-0.029 to 0.004
-0.024 t0 0.011
-0.024 to -0.011

-0.055 t0 0.523
-0.205 to0 0.415
0.010 to 0.318

0.009 to 0.314
-0.098 to 0.256
-0.025 t0 0.196

-0.140 t0 0.276
-0.106 to 0.305
-0.105 to 0.009

-0.015 (0.007)
-0.014 (0.007)
-0.002 (0.002)

0.368 (0.117)
0.360 (0.128)
0.008 (0.040)

0.233 (0.061)
0.260 (0.072)
-0.027 (0.035)

0.045 (0.086)
0.059 (0.086)
-0.013 (0.018)

-0.029 to -0.002
-0.028 to 0.001
-0.005 to 0.002

0.137 to 0.598
0.110 to 0.610
-0.076 to 0.078

0.112 to 0.354
0.118 to 0.401
-0.104 to 0.035

-0.124 t0 0.215
-0.112 to0 0.229
-0.062 to 0.009

-0.046 (0.013)
-0.049 (0.013)
0.003 (0.005)

0.041 (0.228)
0.086 (0.248)
0.045 (0.090)

0.226 (0.120)
0.278 (0.140)
-0.052 (0.071)

-0.389 (0.161)
-0.387 (0.162)
-0.002 (0.023)

-0.071 to -0.021
-0.075 to -0.023
-0.004 t0 0.016

-0.410 to 0.492
-0.404 to 0.575
-0.137t0 0.216

-0.011 to 0.462
0.001 to 0.555
-0.188 to 0.097

-0.706 to -0.072
-0.708 to -0.067
-0.054 to 0.045

-0.099 (0.015)
-0.092 (0.016)
-0.007 (0.007)

0.899 (0.284)
0.663 (0.304)
0.236 (0.129)

0.656 (0.146)
0.571 (0.171)
0.085 (0.101)

-0.859 (0.198)
-0.800 (0.196)
-0.059 (0.052)

-0.128 to -0.069
-0.123 to -0.061
-0.018 to 0.009

0.339 to 1.459
0.063 to 1.264
0.003 to 0.505

0.368 to 0.945
0.233 to 0.908
-0.108 to0 0.297

-1.250 to -0.468
-1.186 to -0.414
-0.181 to 0.023

Note. AVH: Auditory-verbal hallucinations; SPQ:

Significant effects are presented in bold.

Schizotypal Personality Questionnaire; DES: Dissociative Experience Scale; CI: Confidence interval;



a) SIGNIFICANT INDIRECT PATHWAYS b) NON-SIGNIFICANT INDIRECT PATHWAYS

Pl‘ediCtOI‘ Mediator Qutcome Predictor Mediator Outcome

/[ Self-esteem ]\ [ Self-esteem ]

Social Paranoia Social Perceptive
Connectedness Connectedness PLE

/ [ Self-esteem ] [ Self-esteem J

Social . Social .
[ Connectedness ] [ Cognitive PLE J [Connectedness] [ Negative PLE J

Fig. 3. Diagrams of hypothesized pathways examined in the study (multilevel analyses with momentary daily-life measures). Note. PLE: Psychotic-like experiences.




Table 3
Multilevel mediation analyses examining the indirect effects of social connectedness on paranoia and
other PLE via self-esteem.

Pathways Estimate S.D. 95 % CI
SC = SE = Paranoia
Total effect -0.142 0.014 -0.168 to -0.116
Direct effect -0.097 0.010 -0.115 to -0.075
Indirect effect -0.045 0.009 -0.065 to -0.027
SC = SE = Cognitive PLE
Total effect -0.035 0.009 -0.053 to -0.019
Direct effect -0.006 0.006 -0.018 t0 0.007
Indirect effect -0.029 0.007 -0.045 to -0.018
SC = SE = Perceptive PLE
Total effect -0.012 0.004 -0.020 to -0.005
Direct effect -0.009 0.004 -0.017 to 0.000
Indirect effect -0.004 0.003 -0.010 to 0.003
SC = SE = Negative PLE
Total effect -0.044 0.010 -0.062 to -0.025
Direct effect -0.042 0.010 -0.061 to -0.023
Indirect effect -0.002 0.005 -0.012 to 0.009

Note. SC: Social connectedness index; SE: Self-esteem index; PLE: Psychotic-like experiences; CI:
Confidence interval; Significant direct and indirect effects are presented in bold.

The present study is not without limitations. The cross-sectional design limits causal
inferences, which require longitudinal, experimental or ESM time-lagged studies. An alternative
hypothesis not tested in this study would be that negative PLEs and schizotypy would drive poor
social connectedness rather than vice versa (as assessed in this paper). Future longitudinal or
time-lagged ESM studies are needed to explore whether these potential pathways operate in both
directions, from social connectedness to negative PLE and from negative PLE to social
connectedness. It could be other external factors not addressed in the present study that may
affect the interplay between the variables analyzed. Furthermore, gender differences in the
composition of the sample may also limit the generalizability of findings. Finally, social contact
was assessed with a single item and only self-report measures (retrospective and momentary)
were employed in the present study. Additional observed-based rating of the measures employed
would have allowed for a more differentiated view and a clear interpretation of the results.

In summary, the interaction between social connectedness and self-esteem seems to be
critical for paranoia as well for other forms of cognitive distortions. Overall, this study supports
the protective role that sound social bonds can have on paranoia and other positive symptoms,
highlighting the relevance of the interplay between psychosocial aspects (appraisals of social
context and self-esteem) in the development of psychosis. The interplay between social
connectedness and self-beliefs (self-efficacy and self-esteem) also impacted on social
functioning in first-episode of psychosis patients (Gonzalez-Blanch " et al., 2020). Thus,
addressing the inadequacies of social connectedness is a major therapeutic target as they can
substantially affect not only self-esteem but also symptomatic and functional outcomes of
psychosis. Meaningful social relationships protect against physical and mental ill health,
including depression and paranoia (Cruwys et al., 2013; Haslam et al., 2009; Mclntyre et al.,
2021; Sani et al., 2017), a phenomenon referred to as the “social cure” (Jetten et al., 2012). This
is especially relevant considering that pharmacological treatments do not improve psychosocial



disabilities and actually can worsen symptoms like asociality, avolition or anhedonia (Correll
and Schooler, 2020; Kirschner et al., 2017). Moving forward, it is critical to address the
complexity of the social connectedness construct to better understand the key social determinants
of psychosis and, thereby, being able to devise more refined psychosocial interventions and
shape supportive social contexts that prevent the development of mental disorders (Jeste and
Pender, 2022).

Supplementary data to this article can be found online at
https://doi.org/10.1016/].schres.2023.03.006.
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