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A B S T R A C T   

Loneliness is common in psychosis and occurs along a continuum. Here we investigate inter-relationships be-
tween loneliness, three-dimensional schizotypy, and depressive symptoms before and during the COVID-19 
pandemic. 

The sample included 507 university students (48.3% participated before and 51.7% during the COVID-19 
pandemic) who completed the Multidimensional Schizotypy Scale-Brief, the Counseling Center Assessment of 
Psychological Symptoms depression scale and the University of California, Los Angeles Loneliness Scale. 
Schizotypy and depression scores were regressed onto loneliness individually and in multiple regressions. 

The cohorts did not differ in any of the schizotypy domains (all p > .29). Depressive symptoms (p = .05) and 
loneliness (p = .006) were higher during the pandemic than before. Across cohorts, loneliness was significantly 
associated with positive (β = 0.23, p < .001), negative (β = 0.44, p < .001), and disorganised schizotypy (β =
0.44, p < .001), and with depression (β = 0.72, p < .001). Schizotypy together explained a significant amount of 
variance in loneliness (R2 = 0.26), with significant associations with positive (β = − 0.09, p = .047), negative (β 
= 0.31, p < .001) and disorganised schizotypy (β = 0.34, p < .001). When depression was included (β = 0.69, p 
< .001), only positive (β = − 0.09, p = .008) and negative schizotypy (β = 0.22, p < .001) significantly predicted 
loneliness. 

When all schizotypy dimensions and depression were considered together, only negative schizotypy and 
depression significantly predicted loneliness. Loneliness and depressive symptoms were higher during the 
pandemic, but this did not relate to cohort differences in schizotypy.   

1. Introduction 

Loneliness is defined as a distressing experience occurring when the 
quality or quantity of social relationships is perceived as insufficient to 
fulfil the social need (Hawkley, 2018). It refers to a subjective perception 
of social relations that is not necessarily related to objective social 
isolation. While often a transient experience, loneliness can become 
chronic. Initial feelings of loneliness are believed to function as a bio-
logical survival mechanism, guiding individuals to adjust their behav-
iours towards pro-sociality (Cacioppo et al., 2006). Through the 
unpleasant feeling, often described as the social equivalent of hunger or 
physical pain (Cacioppo and Hawkley, 2005), individuals are alarmed of 
their threatened social network and encouraged to tend to their social 
relationships. This mechanism might enhance the motivation to 
approach social situations and ensure that individuals stay part of the 

social flock (Cacioppo et al., 2006). However, loneliness also appears to 
have negative consequences, such as negative attributional biases, 
which increase an individual's focus on social threats and rejective social 
content. It has been shown that lonely people pay more visual attention 
to socially threatening stimuli (Bangee et al., 2014), and that they are 
quicker to differentiate socially threatening from non-threatening 
stimuli (Cacioppo et al., 2016). This enhanced attention to negative 
social stimuli can lead to a vicious cycle of loneliness, in which negative 
attributional biases enforce the perception of social threats, making it 
difficult to trust and to obtain social relationships (Cacioppo and 
Hawkley, 2005). 

Given its implications for social threat perception, loneliness might 
be particularly problematic for individuals with schizophrenia, who 
often experience paranoia, which may be aggravated with increased 
social threats. Loneliness constitutes a significant problem in 
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schizophrenia (Eglit et al., 2018; Lim et al., 2018; Michalska da Rocha 
et al., 2018). An estimated 80% of people with schizophrenia experience 
loneliness, which is markedly more than the estimate of 35% in the 
general population (Stain et al., 2012). Previous research has linked 
loneliness to both onset (Chau et al., 2019; Hoffman, 2007), and 
maintenance (Kwapil et al., 2012; Lim et al., 2018) of psychotic symp-
toms. Kwapil et al. (2012) suggested that the positive symptom 
dimension is characterised by an ambivalent need for social interactions; 
when alone, individuals with positive symptoms desire social company, 
but when with others they desire to be alone. Importantly, the desire to 
be alone was mostly a result of anxious fears of negative evaluation – and 
not due to lack of pleasure in social interactions. As loneliness consti-
tutes the discrepancy between preferred and actual social interactions 
(Hawkley, 2018), it is likely that the ambivalent social need within the 
positive dimension inhibits optimal social functioning and confers spe-
cific vulnerability to loneliness. In accord with this, loneliness has been 
linked to paranoia in both clinical and non-clinical samples (Chau et al., 
2019; Lamster et al., 2017a; Lamster et al., 2017b), and to social anxiety, 
depression, and even the onset of positive psychotic symptoms in 
healthy individuals (Le et al., 2019; Lim et al., 2016). On the other hand, 
the negative symptoms of schizophrenia might be associated with a 
complete loss of interest in social interactions, due to low social moti-
vation (Rabinowitz et al., 2012; Robertson et al., 2014). However, as 
negative symptoms are characterised by avolition, anhedonia and aso-
ciality (American Psychiatric Association, 2013), contributing to a 
general disinterest in social interactions (Kwapil et al., 2012), it seems 
intuitive that those who experience more negative symptoms might be 
less prone to loneliness. In line with this, social anhedonia has been 
linked to a higher preference for solitude and it has been argued that the 
need to belong has gone awry in the socially anhedonic (Silvia and 
Kwapil, 2011). 

Research on loneliness and psychotic symptomatology has made use 
of the psychosis continuum, ranging from subclinical schizotypal traits 
to full-blown clinical psychosis (Barrantes-Vidal et al., 2015; Kwapil and 
Barrantes-Vidal, 2015). Schizotypy is thought to reflect the vulnerability 
for schizophrenia, implying shared underlying etiology (Barrantes-Vidal 
et al., 2015; Kwapil and Barrantes-Vidal, 2015; Lenzenweger, 2018; 
Meehl, 1962), and thus representing a useful construct for modeling 
schizophrenia. Studies examining loneliness across the psychosis con-
tinuum have found stable associations with positive and negative 
schizotypal traits (Badcock et al., 2016; Chau et al., 2019; Le et al., 2019; 
Michalska da Rocha et al., 2018). However, research has largely 
neglected the disorganised symptom dimension (Kemp et al., 2018; 
Kwapil et al., 2020; Nelson et al., 2013). Disorganised symptoms 
comprise cognitive aspects and include communication and attention 
difficulties which may hinder appropriate social communication. 
Furthermore, impairments in social cognitive processes (e.g., mentalis-
ing, emotion recognition, and social perception) have been linked to 
severity of disorganised symptoms (de Sousa et al., 2019), which may 
complicate the ability to interpret social situations. Disorganised 
symptoms have been found to predict social functioning impairments in 
both occupational and leisure settings in at-risk psychosis patients 
(Eslami et al., 2011). Therefore, it seems plausible that disorganised 
symptoms may contribute to loneliness. Conversely, it is possible that 
loneliness confers a risk for disorganised symptoms, as suggested by 
longitudinal studies linking loneliness to subsequent cognitive decline 
(Hannemann et al., 2020; Lara et al., 2019; Zhou et al., 2019). Due to the 
heterogeneity of schizotypy, the degree to which the different symptom 
dimensions link to loneliness is important. However, more research is 
needed to establish the associations between loneliness and the different 
schizotypy dimensions, in particularly the disorganised dimension. 

The ongoing corona-virus disease (COVID-19) pandemic has 
demonstrated the impact of reduced social interactions on mental 
health. People were isolated from social and occupational settings, and 
some have had to isolate due to risk of contracting the disease. Social 
distancing measures had a noticeable toll on mental health (Esteves 

et al., 2021; Jia et al., 2020; Loades et al., 2020; Savage et al., 2020). A 
recent review by the COVID-19 Mental Disorders Collaborators (Santo-
mauro et al., 2021) has estimated that the prevalence of major depres-
sive disorder has increased by 27.6%, while anxiety disorders increased 
by 25.6% globally. The pandemic has offered a natural opportunity for 
examining the relationship between loneliness and schizotypy (Daimer 
et al., 2021). We therefore investigated the association between loneli-
ness and positive, negative, and disorganised schizotypy before and 
during the pandemic. 

We hypothesized that loneliness would be associated with all three 
dimensions of schizotypy. Based on previous associations between 
paranoia and loneliness, as well as anxious avoidance of social situations 
despite a desire to engage, positive schizotypy was expected to be 
positively associated with loneliness. Negative schizotypy was expected 
to be negatively associated with loneliness, due to suggestions of a 
higher preference for solitude, diminished need to belong and low social 
motivation. Furthermore, we expected a positive association between 
disorganised schizotypy and loneliness, due to hypothesized difficulties 
with adequate responding to social cues. To understand the relationship 
between loneliness and negative schizotypy, it is important to 
acknowledge the overlap between negative and depressive symptoms. 
Symptoms including amotivation, avolition, anhedonia and anergia are 
thought to occur within both domains (Krynicki et al., 2018) and 
constitute a conceptual overlap which makes it difficult to distinguish 
between depressive and negative symptoms. Also, loneliness has been 
associated with depression in previous research (e.g., (Erzen and Çik-
rikci, 2018; Qualter et al., 2010)). Therefore, we included a measure of 
depressive symptoms to account for the overlap with negative 
schizotypy. 

2. Method 

2.1. Sample 

The sample consisted of 507 students from City University of London 
(90.3% females, 9.3% males, and 0.4% others), aged 17–54 (M = 19.75, 
SD = 3.62). Data for 245 participants (48.3%) was collected in between 
November and January 2020 (before the pandemic), while data for the 
remaining 262 (51.7%) participants was collected between November 
and January 2021 (during the pandemic). Participants were recruited 
through a university call conducted through email, campus news and 
social media. Questionnaires were presented online using the Qualtrics 
software. Participants were required to be above 17 years old and fluent 
in English. All participants gave informed consent prior to participation. 
This study was approved by the City University of London Psychology 
Ethics Committee. 

2.2. Measures 

2.2.1. Schizotypal traits 
The Multidimensional Schizotypy Scale-Brief (MSS-B) (Gross et al., 

2018), was used to assess positive, negative, and disorganised schizo-
typy. The scale comprises 38 questions of which 13 items measure 
positive, 13 negative, and 12 disorganised traits. Participants rate each 
question as either (1) “True” or (0) “False”, and a higher score indicates 
higher trait-schizotypy. All three subscales showed good internal con-
sistency: positive α = 0.79, negative α = 0.74 and disorganised α = 0.89. 

2.2.2. Loneliness 
Loneliness was measured using the University of California, Los 

Angeles (UCLA) Loneliness Scale Version 3 (Russell, 1996). The scale 
comprises 20 items. Participants rate each question of a scale from 1 
(never) to 2 (often), and a higher total score indicates higher loneliness. 
The UCLA scale showed good internal consistency in the current sample 
α = 0.90. 

R. Christensen et al.                                                                                                                                                                                                                            



Schizophrenia Research: Cognition 29 (2022) 100243

3

2.2.3. Depression 
The Counseling Center Assessment of Psychological Symptoms 

(CCAPS-62) was used to measure depression (Locke et al., 2011). The 
depression subscale includes 13 items such as “I feel worthless” and “I 
have thoughts of ending my life” for which participants respond on a 5- 
point Likert scale ranging from 0 (not at all like me) to 4 (extremely 
like me). The CCAPS-62 depression subscale showed good internal 
consistency in the current sample α = 0.85. 

2.2.4. Statistical analyses 
Statistical analyses were conducted using SPSS 27. Independent 

sample t-tests were used to investigate differences in MSS-B, UCLA, and 
CCAPS-62 depression scores between cohorts, i.e. before (pre-COVID-19) 
and during the pandemic (during COVID-19). Regression analyses were 
conducted on (1) positive schizotypy and loneliness, (2) negative 
schizotypy and loneliness, (3) disorganised schizotypy and loneliness, 
and (4) depressive symptoms and loneliness. Interaction terms between 
cohort and the three schizotypy dimensions and depression were added 
to the regression models to examine whether the relationships differed 
between cohorts. Finally, all schizotypy dimensions and depression were 
entered in a multiple regression analysis to examine their unique 
contribution to loneliness. We report standardized regression co-
efficients. Intercorrelations between all variables are reported. 

3. Results 

3.1. Sample characteristics 

Sample characteristics are displayed in Table 1. Participants showed 
higher loneliness [t(504) = − 2.78, p = .006], and depressive symptoms 
[t(501) = − 1.97, p = .049], during compared to before the COVID-19 
pandemic. There were no significant cohort differences in positive t 
(492) = − 1.05, p = .29, negative [t(492) = − 1.01, p = .31], or dis-
organised schizotypy [t(492) = − 0.59, p = .55]. 

3.2. Relationships between loneliness and schizotypy 

Intercorrelations between all variables are reported in Table 2. 
Simple regression analyses showed that loneliness was significantly 
associated with all three schizotypy dimensions, most strongly with 
negative [β = 0.44, t(493) = 10.87, p < .001, 95% CI (0.36–0.52), 
Fig. 1], and disorganised schizotypy [β 0.44, t(493) = 10.90, p < .001, 
95% CI (0.36–0.52), Fig. 1], and to a lesser extent with positive schiz-
otypy [β = 0.23, t(493) = 5.22, p < .001, 95% CI (0.14–0.32), Fig. 1]. To 
explore whether the strength of the relationships between loneliness and 
schizotypy varied between cohorts, interactions between the three 
schizotypy dimensions, depression, and loneliness were added to the 
models. All interactions were non-significant (positive schizotypy [β =
0.05, t(493) = 0.58, p = .57], negative schizotypy [β = 0.07,t(493) =
0.96, p = .34], disorganised schizotypy [β = − 0.01,t(493) = − 0.07, p =
.95], see Table 3 and Fig. 2). Therefore, for the multiple regression 
analysis cohorts were grouped together. The multiple regression anal-
ysis modelled the relationship between loneliness and all three schizo-
typy dimensions. Schizotypy explained a significant amount of variance 
in loneliness (F(3,493) = 58.43, p < .001, R2 = 0.26, R2

Adjusted = 0.26). 
Negative schizotypy [(β = 0.31, t(493) = 6.72, p < .001), 95% CI 
(0.21–0.39)], disorganised schizotypy [(β = 0.34, t(493) = 6.69, p <
.001), 95% CI (0.24–0.44)], and positive schizotypy [(β = − 0.09, t(493) 
= − 1.99, p = .047), 95% CI (− 0.19–0.01)] significantly predicted 
loneliness. 

3.3. Relationships between loneliness, schizotypy and depression 

Simple regression analysis showed a significant association between 
depression and loneliness [β = 0.72, t(502) = 23.33, p < .001, 95% CI 
(0.66–0.78), Fig. 1]. The interaction between cohort year and depres-
sion was not significant [β = -0.09,t(499) = − 1.21, p = .27]. Therefore, 
for the multiple regression analysis cohorts were grouped together. The 
model included loneliness, all three schizotypy dimensions and 
depression. Schizotypy and depression explained a significant amount of 
variance in loneliness (F(4,493) = 158.25, p < .001, R2 = 0.56, 
R2

Adjusted = 0.56). Depression was the strongest predictor of loneliness, 
[(β = 0.69, t(493) = 18.37, p < .001), 95% CI (0.62–0.77)]. Positive 
schizotypy [(β = − 0.09, t(493) = − 2.65, p = .008), 95% CI (− 0.17 – 
-0.03)] and negative schizotypy [(β = 0.22, t(493) = 6.19, p = .001), 
95% CI (0.15–0.29)] also significantly predicted loneliness. Dis-
organised schizotypy [(β = − 0.03, t(493) = − 0.62, p = .53), 95% CI 
(− 0.11–0.06)] no longer predicted loneliness significantly. 

Table 1 
Participant characteristics.   

Pre-COVID-19 
Cohort (N =
245) 

During COVID-19 
Cohort (N = 262) 

Combined 
cohorts 
(N = 507) 

Age, mean (SD) [range] 19.92 (4.53) 
[18–50] 

19.71 (3.43) 
[17–54] 

19.75 (3.62) 
[17–54] 

Gender (N%)    
Female 220 (89.8%) 238 (90.8%) 458 (90.3%) 
Male 24 (9.8%) 23 (8.8%) 47 (9.3%) 

Other 1 (0.4%) 1 (0.4%) 2 (0.4%) 
Ethnicity, N(%)    

Black/Black British 20 (8.2%) 20 (7.6%) 40 (7.9%) 
Asian/Asian British 103 (42.2%) 114 (43.5%) 217 (42.9%) 
White/White British 85 (34.8%) 82 (31.3%) 167 (33.0%) 
Mixed/other/prefer 
not to say 

37 (15.1%) 46 (17.5%) 82 (16.2%) 

UCLA loneliness, mean 
(SD) [range] 

41.26 (0.10) 
[22–73] 

43.84 (10.37) 
[22-73]* 

42.59 (10.5) 
[22–73] 

MSS-B, mean (SD) 
[range]    
Positive schizotypy 3.02 (2.98) 3.29 (2.86) 3.16 (2.92) 

[0− 13] 
Negative schizotypy 2.83 (2.65) 3.07 (2.66) 2.96 (2.66) 

[0− 12] 
Disorganised 
schizotypy 

3.29 (3.61) 3.48 (3.50) 3.39 (3.56) 
[0–12] 

CCAPS-62 depression, 
mean (SD) [range] 

1.48 (0.91) 1.64 (0.90)* 1.57 (0.91) 
[0–3.92] 

Abbreviations: UCLA; University of California Los Angeles Loneliness Scale 
version-3. MSS-B; Multidimensional Schizotypy-Scale Brief. CCAPS; Counseling 
Center Assessment of Psychological Symptoms. 

* Significant at p < .05. 

Table 2 
Intercorrelations, multicollinearity statistics and internal consistency for all scales.   

Multicollinearity (Tolerance, VIF) Internal consistency (α) 1 2 3 4 5 

1. Positive schizotypy 0.65 (1.55)  0.79  1     
2. Negative schizotypy 0.71 (1.42)  0.74  0.42**  1    
3. Disorganised schizotypy 0.41 (2.17)  0.89  0.58**  0.51**  1   
4. UCLA loneliness –  0.90  0.23**  0.44**  0.44**  1  
5. CCAPS depression 0.63 (1.59)  0.85  0.36**  0.40**  0.60*  0.72** 1 

Abbreviations: UCLA: University of California Los Angeles; MSS-B: multidimensional schizotypy-scale brief; CCAPS: Counseling Center Assessment of Psychological 
Symptoms. 

** Significant at p < .001. 
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Fig. 1. Relationship between scores on the University of California (UCLA) loneliness scale and 1) positive, 2) disorganised, 3) negative schizotypy (MSS-B) and 4) depression (CCAPS).  
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4. Discussion 

This study investigated the relationship between loneliness and 
positive, negative, and disorganised schizotypy in two cohorts of stu-
dents prior to and during the COVID-19 pandemic. All schizotypy do-
mains were individually associated with loneliness. In contrast to our 
hypothesis the strongest effects were present for negative and dis-
organised schizotypy. When all three domains were included in the 
model, the association with positive schizotypy reversed. When 
depression was accounted for, negative schizotypy remained a signifi-
cant contributor to loneliness, thus highlighting negative schizotypy as a 
potential risk factor for loneliness. Disorganised schizotypy was no 
longer significantly related to loneliness. We found higher levels of 
loneliness and depressive symptoms in participants who completed the 
study during the pandemic, supporting findings of others (Esteves et al., 

2021; Jia et al., 2020; Killgore et al., 2020; Li et al., 2020; Palgi et al., 
2020). However, this was not dependent on the level of schizotypy, 
which did not differ between cohorts. 

4.1. The role of schizotypy in loneliness 

In line with a proposed relationship between psychosis proneness 
and loneliness (Chau et al., 2019; Hoffman, 2007; Lim et al., 2018), we 
found significant individual relationships between higher scores on the 
three dimensions of schizotypy and loneliness. Notably, the largest effect 
sizes occurred for negative and disorganised schizotypy, underlining the 
importance of cognitive disorganisation and social motivation with 
respect to perceived social isolation. The positive association between 
disorganised schizotypy and loneliness is in line with previously estab-
lished links, where disorganised schizotypy has been associated with 
greater emotional ambivalence, communication disturbances, increased 
reactivity to negative affect, lower cognitive control (Kerns, 2006; Kerns 
and Becker, 2008; Minor and Cohen, 2010), and social functioning im-
pairments in individuals at-risk for psychosis (Eslami et al., 2011). 
Indeed, the ability to self-regulate thoughts, emotions and behaviour is 
thought to be vital for successful social functioning (Hawkley and 
Cacioppo, 2010). Findings that planning and working memory functions 
predict loneliness in elderly (Sin et al., 2021) lend further support to 
this. Thus, disorganisation may affect the ability to follow conversations 
and interact in socially appropriate ways, which in turn may foster 
loneliness. Conversely, it is also possible that loneliness contributes to 
disorganised schizotypy, for example by accelerating cognitive decline, 
which has previously been linked to loneliness in older adults (Boss 
et al., 2015; Lara et al., 2019; Tilvis et al., 2004). Several longitudinal 
studies have found associations between loneliness and decreased 
cognitive function at follow-up (Hannemann et al., 2020; Lara et al., 

Table 3 
Regression of schizotypy on loneliness by cohort.  

Dependent variable: 
UCLA Loneliness 

Pre-COVID cohort During COVID cohort 

Predictor variable β (95% CI) p β (95% CI) p 

MSS-B     
Positive schizotypy 0.20 

(0.08–0.32)  
0.002 0.25 

(0.12–0.37)  
<0.001 

Negative schizotypy 0.39 
(0.28–0.51)  

<0.001 0.47 
(0.36–0.58)  

<0.001 

Disorganised 
schizotypy 

0.44 
(0.33–0.55)  

<0.001 0.43 
(0.32–0.54)  

<0.001 

CCAPS depression 0.76 
(0.66–0.83)  

<0.001 0.68 
(0.59–0.77)  

<0.001 

Abbreviations: MSS-B: multidimensional schizotypy-scale brief; CCAPS: Coun-
seling Center Assessment of Psychological Symptoms. 

Fig. 2. Linear regression of schizotypy and depression on University of California (UCLA) loneliness scores for the pre-COVID-19 (blue) and during COVID-19 cohort 
(red) with 95% confidence intervals. (1) Multidimensional Schizotypy Scale-Brief (MSS-B) positive schizotypy, (2) MSS-B negative schizotypy, (3) MSS-B dis-
organised schizotypy, and (4) Counseling Center Assessment of Psychological Symptoms (CCAPS) depression. Overlap of confidence intervals is represented by the 
shaded middle area. 
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2019; Zhou et al., 2019), but mechanisms remain largely unknown 
(Kidambi and Lee, 2020). However, in the current sample of younger 
individuals the findings do not seem to support the notion that loneliness 
is causally related to disorganised schizotypy, given the significantly 
higher levels of loneliness in the face of stable levels of disorganised 
schizotypy across cohorts. The current data is cross-sectional and the 
results should be interpreted with caution. Longitudinal and experi-
mental investigations are needed to investigate this question further. 

Given that negative schizotypy is characterised by avolition, anhe-
donia and asociality (Kwapil et al., 2018), which may contribute to a 
general disinterest in social interactions (Silvia and Kwapil, 2011), it 
was expected to constitute a lower social need and a higher preference 
for solitude. In line with this negative symptoms have been established 
as important predictor of social functioning in chronic psychosis 
(Kaneko, 2018; Strauss et al., 2012; Weinberg et al., 2009), and in at-risk 
populations (Corcoran et al., 2011; Schlosser et al., 2015). Our finding 
that higher negative symptoms are related to higher loneliness was 
unexpected and suggests that negative symptoms do not change 
perceived ideals of social interactions (e.g., wanting to interact socially 
with friends). Alternatively, and in line with a possible relationship 
between the negative symptom dimension and salience (Chun et al., 
2019), a lack of reward associated with negative symptoms may 
constitute a vulnerability for loneliness, rather than a diminished social 
need (Chun et al., 2019; Kwapil et al., 2012). That is, negative symptoms 
may diminish the rewarding effects of social interactions while leaving 
the need for social interaction unaffected. If increased schizotypy can be 
explained by attenuated expected pleasure (motivation) or attenuated 
pleasure derived from social interactions, conventional anti-loneliness 
strategies might not be effective in reducing loneliness in this popula-
tion (Bessaha et al., 2020). 

A further possible explanation for the link between higher loneliness 
and negative schizotypy is that negative schizotypy overlaps with 
depression (Matthews et al., 2016). Social disinterest, low social moti-
vation and apathy are shared core characteristics (Edwards et al., 2019). 
We found the strongest association between loneliness and the CCAPS- 
62 depression subscale. Other research in university students with 
high and low schizotypy found that the diminished pleasure and moti-
vational deficits, which are characteristic of the negative schizotypy 
dimension (Silvia and Kwapil, 2011), were fully mediated by depressive 
symptoms (Campellone et al., 2016). Importantly, in our study the 
strength of the association between negative schizotypy and loneliness 
was slightly reduced, but negative schizotypy remained a significant 
predictor of loneliness when depressive symptoms were accounted for. 
Thus, the relationship between negative schizotypy and loneliness 
cannot be fully explained by an overlap with depressive symptoms and 
highlights a unique role with respect to loneliness. Our finding that 
depressive symptoms accounted for the association between loneliness 
and disorganised schizotypy is in line with a previous study (Jaya et al., 
2017), and may reflect the cognitive effects of depression (Rock et al., 
2014). 

Our results showed that higher positive schizotypy is related to 
higher loneliness when examined individually, as previously shown 
(Lamster et al., 2017b; Riggio and Kwong, 2009; Sündermann et al., 
2014). Surprisingly, we found that positive schizotypy was associated 
with lower loneliness when negative and disorganised dimensions and 
depression were accounted for. This may be due to a suppressor effect 
(Paulhus et al., 2004). The shared variance caused by overlap between 
dimensions is removed, revealing a unique association between positive 
schizotypy and lower loneliness. A similar pattern was observed in a 
recent experience-sampling study measuring social functioning and 
affect across schizotypal dimensions (Kwapil et al., 2020). The potential 
protective effects of positive schizotypy against loneliness may be 
explained by aspects, such as magical thinking, which has been linked to 
creativity, well-being, openness to experience and spiritual connected-
ness (Badzakova-Trajkov et al., 2011; Crespi et al., 2019; Mohr and 
Claridge, 2015; Polner et al., 2018). In healthy individuals, magical 

thinking may function as a cognitive defence mechanism, by which in-
dividuals attempt to rationalise about the uncertainties of life (Williams 
and Irwin, 1991). This mechanism may be governed by an adaptive 
cognitive style, by which individuals allow rational thinking and 
magical thinking to complement each other. By contrast, individuals 
high in disorganised schizotypy and those with schizophrenia may lack 
the cognitive reasoning ability needed to meaningfully integrate magical 
experiences in an adaptive framework, and instead tend to attribute 
such experiences to randomness (Williams and Irwin, 1991). In support 
of this theory, the association between schizotypy and affective response 
to paranormal experiences has been found to be moderated by cognitive 
disorganisation (Schofield and Claridge, 2007). It has been reported that 
individuals with high cognitive disorganisation describe their para-
normal experiences as distressing, whereas those with low cognitive 
disorganisation describe them as pleasant (Schofield and Claridge, 
2007). Others reported associations between magical thinking and odd 
beliefs and the tendency to believe in conspiracy theories was mediated 
by the degree of analytical thinking (Barron et al., 2018). This highlights 
a potentially protective role of paranormal beliefs and magical thinking, 
as moderated by cognitive organisation. If the link between positive 
schizotypy and increased loneliness is indeed mediated by disorganised 
schizotypy, a larger focus on cognitive remediation strategies may be 
useful to target loneliness within this population. 

4.2. COVID-19 and mental health 

Our findings that loneliness and depressive symptoms were higher 
during the COVID-19 pandemic than before are in line findings of others 
(Esteves et al., 2021; Jia et al., 2020; Killgore et al., 2020; Li et al., 2020; 
Palgi et al., 2020). This underlines the negative impact of the pandemic 
on mental health in students, which likely depends on many factors. 
Participants who were assessed during the pandemic may have differed 
in terms of perceived risk of developing a mental health problem and 
loneliness, as well as in their willingness to talk about it, due to an 
increased focus on these topics in the media. Such media coverage may 
have primed participants to answer a certain way, however it may also 
have increased the awareness about mental health in general, which 
may have reduced stigmatisation and in turn increased individuals' 
willingness to admit to experiencing challenges. It may be useful for 
future studies to explore perceptions of mental health stigmatisation and 
prevalence, to gain further insights into these mechanisms. 

4.3. Conclusion 

Loneliness was associated with all three schizotypy dimensions 
individually, but when examined in conjunction it was most strongly 
associated with negative schizotypy and depression. This highlights the 
importance of investigations into the three-dimensional model of 
schizotypy to gain a better understanding of loneliness across the psy-
chosis continuum and suggests that social motivation and anhedonia 
could be key targets for loneliness interventions. Further research is 
necessary to examine the directionality of effects. 
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