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Paranormal belief,
cognitive-perceptual factors,
and well-being: A network
analysis
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By assessing interrelationships among variables within a specified theoretical

framework, network analysis (NA) provides nuanced insights into how

associations between psychological constructs are related to outcome

measures. Noting this, the authors used NA to examine connections between

Paranormal Belief, cognitive-perceptual factors (Schizotypy, Transliminality,

and Manic-Depressive Experience), and well-being (Life Satisfaction, Meaning

in Life, Somatic Complaints, Perceived Stress, Depressive Symptoms).

Data derived from a sample of 3,090 participants (mean age = 50.30,

standard deviation = 15.20; 46.5% male, 53.1% female) who completed

standardised self-report measures capturing the study constructs online.

Transliminality, Unusual Experiences (positive schizotypy), and Depressive

Experience demonstrated high expected influence centrality. This indicated

that these factors were the most strongly connected and influential in

the network. Moreover, Transliminality was a connecting variable between

Paranormal Belief, positive schizotypy, and psychopathology. Depressive

Experience bridged the relationship between Transliminality and well-being.

The conceptual implications of these outcomes are discussed with regards

to better understanding relationships between Paranormal Belief, cognitive-

perceptual factors, and well-being.

KEYWORDS

manic-depressive experience, network analysis, paranormal belief, schizotypy,
transliminality, well-being

Introduction

Historically, investigators have reported positive correlations between paranormal
belief and psychopathological indicators. These include, but are not restricted to,
higher scores on manic (Thalbourne and French, 1995), depressive (Thalbourne and
French, 1995), and psychotic (Dag, 1999) scales. Such findings imply that supernatural
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credence is a prognosticator of poorer psychological adjustment
and reduced well-being (e.g., heightened negative emotional
states and depressive attributional style) (Dudley and Whisnand,
2000). Indeed, Pérez Navarro and Martínez Guerra (2020)
recently established that psychopathology-related constructs
(i.e., schizotypy) were significantly associated with paranormal
belief. Caution is required here, however, because schizotypy
was assessed as a global construct, whereas current schizotypy
models depict this as multidimensional (Grant et al., 2018).

The negative relationship between paranormal belief and
well-being is also demonstrated via superstition, a facet of
belief that refers to the conviction that real-world events are
affected by supernatural agencies such as luck, destiny, and fate.
Illustratively, superstition is associated with lower self-efficacy
(Tobacyk and Shrader, 1991), higher trait anxiety (Wolfradt,
1997) (see Dagnall et al., 2007, 2009), and external locus of
control (Hoffmann et al., 2022). Based on such findings several
theorists conclude that paranormal belief is a manifestation
of/or concomitant with non-adaptive psychological processes
(Irwin, 1993, 2000, 2009).

Consistent with this interpretation, Irwin (1993) proposed
the psychodynamic functions hypothesis, which views
paranormal beliefs as needs-serving attempts to resolve
ambiguity. Explicitly, belief bestows meaning upon the world,
and in doing so affords a personal sense of reassurance. For
instance, Keinan (1994) reported during the Gulf War residents
living in high-stress locations (vs. low stress) scored higher on
magical thinking. A further illustration is Padgett and Jorgenson
(1982), who observed that measures of economic threat were
directly related to elevated levels of superstition in Germany
between 1918 and 1940.

Although, paranormal beliefs are beneficial to the extent
that they provide an illusion of control within particular
situations, Irwin contends they are actually characteristic
of ineffective coping (Irwin, 1993, 2000, 2009). This is
because psychological benefits are domain specific; fail to
extrapolate across situations (Roe and Bell, 2016). Thus,
paranormal belief generally signifies an inability to adequately
address demanding circumstances. In this context, belief
promotes avoidance and prevents engagement with goal-
related behaviours (i.e., approach coping) (Marchlewska et al.,
2022). Approach coping is important to well-being as the
adoption of active strategies (e.g., solution focussed orientation,
acceptance of challenge, and engagement with social support)
facilitates positive affect (Fortune et al., 2002). Aligning with
this notion, functional disability and depression correlate
negatively with approach coping (Greenglass et al., 2006).
Thus, from the psychodynamic perspective, paranormal belief
represents inadequate stress management (Mackay et al.,
2011). This supposition concurs with the negative correlation
that Irwin (1991) observed between paranormal belief and
psychological coping. Moreover, McGarry and Newberry
(1981) found that believers typically regarded the world as

problematic, unfair, and unpredictable, as echoed by Stone
(2016).

Though some evidence suggests paranormal belief is
associated with higher levels of psychopathology and lower
well-being, findings overall are inconsistent. For example,
Yamane et al. (2019) found that paranormal belief was
positively associated with increased happiness (well-being),
and Haider (2019) found that paranormal belief influenced
life satisfaction (well-being) via happiness orientation. In
addition, Schumaker (1987) reported a negative correlation
with severity of psychopathology. Noting this, Schumaker
(1990) suggested that belief performs an adaptive function by
sheltering individuals from reality. This, however, has proved
difficult to replicate, and Irwin (1991) produced contradictory
results. Additionally, several researchers have failed to observe
significant relationships between paranormal belief and well-
being (Willging and Lester, 1997). These varying outcomes, in
part, may be attributable to the use of different paranormal and
well-being measures.

Furthermore, the contention that paranormal belief is a
direct indicator of poor psychological functioning conflicts
with the high prevalence of supernatural endorsement (i.e.,
belief, experience, ability, and engagement) in non-clinical
populations (Dagnall et al., 2016). Indeed, recent work advises
that paranormal belief is only allied to poor psychological
functioning in certain circumstances. For example, Dagnall
et al. (2022a) found that higher belief was only associated with
reduced well-being (i.e., higher perceived stress and somatic
complaints, and lower life satisfaction) when it co-occurred with
higher levels of psychopathology.

This suggests that inter-relationships between belief and
cognitive-perceptual factors determine outcome. Indeed,
Dagnall et al. (2022b) reported that paranormal belief was only
associated with lower well-being when belief interacted with
schizotypy subfactors (Unusual Experiences and Cognitive
Disorganisation), transliminality, and manic-depressive
experience. The importance of these affiliated variables is
demonstrated via consideration of their nature. Unusual
Experiences comprises positive, productive features of
psychosis (i.e., perceptual aberrations, magical thinking,
and hallucinations), and Cognitive Disorganisation denotes
disorganised elements (e.g., poor attention/concentration)
(Mason et al., 2005). Transliminality signifies hypersensitivity to
psychological material (originating in the unconscious, and/or
the external environment) (Thalbourne, 1998), and manic-
depressive experiences reflect the degree to which individuals
undergo extremely heightened and decreased arousal, affect,
and energy (Thalbourne and French, 1995).

Paranormal belief in the absence of these cognitive-
perceptual factors is relatively benign and largely unrelated to
well-being (Williams et al., 2021). Certainly, paranormal beliefs
are typically only problematic when they disrupt everyday
functioning. This is generally not the case since surveys
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TABLE 1 Correlations among study variables.

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

1. Paranormal Belief 0.54** 0.31** 0.05 0.31** 0.30** 0.27** 0.30** 0.50** 0.26** 0.33** –0.03 0.32**

log(BF10) 538.05 147.13 0.49 151.10 140.05 110.79 142.11 434.55 106.29 169.27 –2.52 157.98

2. Unusual Experiences 0.60** 0.07** 0.49** 0.45** 0.55** 0.54** 0.73** 0.36** 0.41** –0.10** 0.21**

log(BF10) ∞ 3.93 422.10 353.18 549.69 520.06 ∞ 204.28 283.17 10.84 63.22

3. Cognitive Disorganisation 0.23** 0.51** 0.51** 0.54** 0.59** 0.52** 0.53** 0.44** –0.29** 0.00

log(BF10) 79.31 458.88 468.89 537.85 ∞ 478.06 501.64 326.48 128.76 –3.78

4. Introvertive Anhedonia 0.21** 0.17** 0.09** 0.21** 0.02 0.28** 0.22** –0.30** –0.25**

log(BF10) 68.32 42.64 9.79 65.86 –3.06 122.66 70.11 138.27 96.12

5. Impulsive Non-Conformity 0.48** 0.49** 0.58** 0.47** 0.48** 0.43** –0.26** 0.01

log(BF10) 407.70 411.74 ∞ 386.46 407.63 314.86 107.23 –3.76

6. Depressive symptoms 0.47** 0.55** 0.43** 0.55** 0.59** –0.28** 0.05*

log(BF10) 388.91 557.18 314.17 545.37 ∞ 118.09 –0.73

7. Manic Experience 0.69** 0.64** 0.37** 0.44** –0.17** 0.04*

log(BF10) ∞ ∞ 222.47 321.18 42.53 –1.87

8. Depressive Experience 0.59** 0.55** 0.53** –0.35** –0.01

log(BF10) ∞ 539.26 510.96 202.26 –3.75

9. Transliminality 0.32** 0.41** –0.07** 0.23**

log(BF10) 158.21 283.59 4.05 79.18

10. Perceived Stress 0.53** –0.55** –0.04*

log(BF10) 504.39 539.39 –1.38

11. Somatic Complaints –0.29** 0.01

log(BF10) 127.43 –3.75

12. Life Satisfaction 0.37**

log(BF10) 217.10

13. Meaning in Life

log(BF10)

*p < 0.05; **p < 0.001.

robustly report that high percentages of participants within
general samples believe in and report experience of paranormal
phenomena (Dagnall et al., 2015).

The hypothesis that paranormal belief has an indirect effect
on negative well-being, via positive associations with cognitive-
perceptual factors, which are more strongly predictive of mental
functioning, concurs with recent academic work and explains
why many previous studies report weak/moderate correlations
between paranormal belief and negative well-being (Dagnall
et al., 2022a,b).

Network analysis

Acknowledging these points, the present paper used
network analysis (NA) to examine relationships between
paranormal belief, cognitive-perceptual factors, and well-being.
NA is a methodology derived from network science that
enables simultaneous consideration of multiple interacting
factors within a mathematical model (Levinson et al., 2017).
This approach places an emphasis on the recognition of

system components (nodes) and the strength of associations
between them (links). NA represents phenomena within
a network, where variables appear as nodes and pairwise
conditional associations between factors are signified by
edges (Borsboom et al., 2021). This visual representation
encapsulates both relationships among variables and underlying
structural similarity. NA is important because it recognises that
consideration of components in isolation provides only limited
theoretical insights.

A benefit of NA over traditional statistical procedures is
that it allows researchers to recognise patterns within data
(i.e., visualisation of weighted edges as correlation strength
permits identification of structures). The ability to conceptualise
complex statistical patterns without employing data reduction
techniques is a powerful analytical tool (Heshmati et al., 2020).
Moreover, NA is a significant approach because it enables
investigators to identify important nodes. These are features,
which based on connections, greatly influence the network.
Such nodes specify the extent to which the network remains
connected if the variable is removed (system tolerance). This
information is important theoretically (i.e., informs model
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development) and practically (i.e., indicates which variables may
provide useful interventions) (Valente, 2012; Heshmati et al.,
2020).

The application of network approaches to academic
fields has extended scholarly understanding and analytical
sophistication (Borsboom et al., 2021). For instance, in health-
related disciplines, the use of NA has allowed researchers to
investigate how complex interactions between psychological
and biological factors influence perceptions of health and well-
being. This is especially true in psychopathology, where NA
has become increasingly popular (Jones et al., 2018). NA is
particularly attractive in this domain as it produces models that
possess the potential to improve comprehension and treatment
of disorders. This is important because investigators have
traditionally assumed that symptoms arise from a common
cause (i.e., a latent variable). In contrast to monocausal
interpretation, the underlying assumption of NA is that
symptoms influence and interact (Borsboom and Cramer, 2013).

Furthermore, NA (using measures of centrality) can
categorise fundamental features, which define phenomena
under observation. In this context, within networks
psychopathological symptoms represent integral components of
the conditional system, which produce, maintain, and underlie
disorder (Levinson et al., 2017). Accordingly, interrelations
strengthen or weaken psychopathological adjustment. In
the case of strongly correlated nodes these form interlinked
communities, where each node has unique relationships with
nodes in other communities. The ability to extend beyond
association to identification of interacting and/or reciprocally
reinforcing factors explains why NA is regarded as a powerful
analytical technique.

The present study

Despite the potential of NA, researchers have yet to apply it
to relationships between paranormal belief, cognitive-perceptual
factors, and well-being. Its implementation is important because
it allows researchers to determine the extent to which beliefs
are central to well-being, and it reveals the importance
of interactions with cognitive-perceptual factors. Thus, NA
provides a nuanced understanding of how paranormal belief
and cognitive-perceptual factors relate to one another and how
they might impact well-being. This can potentially identify the
combination(s) of paranormal belief and cognitive-perceptual
factors that most affect well-being and inform the development
of interventions. Therefore, the specific objectives of this
study were: (1) to examine connections between belief in the
paranormal, cognitive-perceptual factors, and well-being indices
using NA; and (2) to explore which variables are central to this
relationship/network.

Based on past literature (e.g., Dagnall et al., 2016; Williams
et al., 2021), the authors hypothesised that paranormal belief

would play a minor role in the network, whereas cognitive-
perceptual factors would be central to well-being facets (and
vice versa). Finally, paranormal belief was predicted to be most
strongly related to transliminality and schizotypy (Unusual
Experiences), supporting its role in providing a framework for
structuring odd and unusual mentation.

Materials and methods

Participants

A total of 3,090 participants (Mage = 50.30, SD = 15.20,
range 18–91) participated in this study. The sample comprised
1,436 males (46.5%; Mage = 54.95, SD = 14.59, range 18–
88), 1,642 females (53.1%; Mage = 46.27, SD = 14.55, range
18–91), and 12 non-binary participants (0.4%; Mage = 44.50,
SD = 16.61, range 25–71). Participants were recruited via
Bilendi, a supplier of representative online samples (Salak
et al., 2021). Research indicates that panel data is equivalent to
traditional collection approaches (Kees et al., 2017). The authors
specified a representative United Kingdom-based sample, with
equal gender, and a minimum age of 18 years.

Measures

The Revised Paranormal Belief Scale
The Revised Paranormal Belief Scale (RPBS) (Tobacyk,

2004) is an established measure of belief in the paranormal. It
includes 26-items (e.g., “There is a devil”) completed using a
7-point response format (1 = strongly disagree to 7 = strongly
agree). Consistent with Irwin (2009) scores were converted to
0 to 6. The RPBS possesses satisfactory validity and reliability
(Drinkwater et al., 2017). Excellent reliability was found in this
study, α = 0.96.

Cognitive-perceptual measures

The Oxford-Liverpool Inventory of Feelings
and Experiences

The Oxford-Liverpool Inventory of Feelings and
Experiences (O-LIFEshort) (Mason et al., 2005) is a 43-
item version of the O-LIFE (Mason et al., 1995). The scale
assesses schizotypal characteristics among non-clinical samples.
It comprises four subscales: Unusual Experiences, Cognitive
Disorganisation, Introvertive Anhedonia, and Impulsive
Non-Conformity. Unusual Experiences (12-items) assesses
positive schizotypy (magical thinking, perceptual anomalies).
Cognitive Disorganisation (11-items) measures disorganised
aspects of psychosis such as deficient concentration/attention.
Introvertive Anhedonia (10-items) indexes negative schizotypy
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FIGURE 1

EBICglasso model based on the network analysis of the relationships between Paranormal Belief, cognitive-perceptual factors, and well-being
variables.

(e.g., intimacy avoidance, withdrawal). Impulsive Non-
Conformity (10-items) captures antisocial tendencies and
deficiencies in self-control. Items (e.g., “Are you a person whose
mood goes up and down easily?”) include a “yes/no” format.
Subscale alpha reliability ranges from 0.62 to 0.80 (Mason et al.,
2005). In this study, reliability (Unusual Experiences α = 0.86,
Cognitive Disorganisation α = 0.86, Introvertive Anhedonia
α = 0.61, Impulsive Non-Conformity α = 0.66) was comparable
with previous research (e.g., Mason et al., 2005).

Manic-Depressiveness Scale
The Manic-Depressiveness Scale (Thalbourne et al., 1994)

includes two 9-item “true/false” subscales: Manic Experience
(e.g., “I have sometimes behaved in a much more impulsive
or uninhibited way than is usual for me”), and Depressive
Experience (e.g., “I have on at least one occasion felt that there
was no purpose in life”). The measure has established validity
and reliability (see Lester, 2000). Satisfactory reliability was
observed within this investigation (Manic Experience α = 0.74,
Depressive Experience α = 0.80).

The Revised Transliminality Scale
The Revised Transliminality Scale (RTS) is a Rasch scaled

version of Thalbourne (1998) original 29-item scale (Lange et al.,
2000). Items (e.g., “I sometimes have a feeling of gaining or
losing energy when certain people look at me or touch me”)
are accompanied by a “yes/no” format. Although all items are
administered, 12 are excluded due to age and gender bias (see
Houran et al., 2003). The measure possesses adequate to good

reliability (Houran et al., 2003), which was also evident in this
study, α = 0.88.

Well-being

The 10-item Perceived Stress Scale
The Perceived Stress Scale (PSS-10) (Cohen and Williamson,

1988) assesses individual perceptions of stress in the past month.
The measure presents items as statements (e.g., “How often have
you felt nervous and stressed?”), and participants answer using
a 0 (never) to 4 (very often) format. Previous research indicates
that the PSS-10 has satisfactory reliability and validity (Denovan
et al., 2019). Good reliability was evident in this study, α = 0.87.

The Somatic Symptom Scale-8
The Somatic Symptom Scale-8 (SSS-8) (Gierk et al.,

2014) examines susceptibility to somatic complaints (e.g.,
“Dizziness”). Items index the extent to which somatic burdens
have affected participants using a seven-day timeframe. A 5-
point scale accompanies items, from 0 (not at all) to 4 (very
much). The measure has good internal reliability (Gierk et al.,
2014), which was observed in this study, α = 0.87.

Center for Epidemiologic Studies-Depression
Scale

The Center for Epidemiologic Studies-Depression Scale
(CES-D) (Radloff, 1977) is an established measure of depressive
symptoms. The scale comprises 20-items and a response format
of 0 (rarely) to 3 (most or all of the time). Items (e.g., “I felt sad”)
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concentrate on the previous week. The CES-D has demonstrated
high internal reliability (Hann et al., 1999). Within this study,
good reliability was found, α = 0.85.

The Satisfaction with Life Scale
The Satisfaction with Life Scale (SWLS) (Diener et al., 1985)

assesses subjective well-being. The instrument comprises 5-
items (e.g., “I am satisfied with my life”), which are presented
alongside a seven-point response scale from 1 (strongly
disagree) to 7 (strongly agree). The SWLS has consistently
displayed high internal consistency (Diener et al., 1985). This
occurred also in this study, α = 0.92.

The Meaning in Life Questionnaire
The Meaning in Life Questionnaire (MLQ) (Steger et al.,

2006) captures meaning in life as an aspect of well-being by
focussing on the degree to which participants feel their life
is significant and has a purpose. The scale consists of 10-
items (e.g., “My life has a clear sense of purpose”) with a
7-point response scale, ranging from 1 (Absolutely Untrue) to
7 (Absolutely True). Across the literature the scale demonstrates
excellent reliability (Steger et al., 2006). Within this paper, the
researchers observed good reliability, α = 0.83.

Procedure

Participants accessed study information by clicking on a
web link. Only individuals who met the inclusion criteria
and provided informed consent progressed to the survey.
This comprised a demographics section (age and preferred
gender) and the self-report measures. Rotation of sections
across participants controlled for order effects. To address
social desirability participants were told that there were no
correct answers. To limit common method variance instructions
encouraged psychological separation by stressing differences
between constructs (Krishnaveni and Deepa, 2013). Participants
were debriefed after completing the measures.

Ethics statement

The Manchester Metropolitan University Faculty of Health,
Psychology and Social Care Ethics Committee granted ethical
approval (December 2020; Project ID, 25390).

Analysis

Following data screening, assessment of descriptive statistics
and Bayesian Pearson correlations a network comprising
Paranormal Belief, cognitive-perceptual characteristics, and
well-being was estimated. A graphical least absolute shrinkage

and selection operator (Friedman et al., 2008) was performed
using JASP. This was based on the Extended Bayesian
Information Criterion (EBIC; Chen and Chen, 2008) called the
EBICglasso model.

To achieve a parsimonious network, the tuning parameter
was set at 0.5. The centrality of variables was assessed
using betweenness, closeness, strength (degree), and expected
influence. The authors focussed on strength because it reflected
the most important nodes (variables) alongside reasonably
accurate centrality estimates (Santos et al., 2018). In addition,
standardised expected influence was considered as this infers the
sum of all node edges.

To test stability of central indices, case-dropping
bootstrapping (Epskamp and Fried, 2018) was utilised. This
computes a correlation between the original centrality indices
and the correlation from a data subset. Stability should be
greater than 0.7. The accuracy of edge weights was determined
via bootstrap 95% confidence intervals (CIs) (Epskamp et al.,
2018). Narrower CIs are desirable. For both bootstrap analyses,
1,000 resamples were specified.

Results

Descriptive statistics and correlation
analyses

Data screening (N = 3103) revealed 13 data points <-
3.25 or >3.25. Consistent with Tabachnick et al. (2007)
these were removed. Skewness and kurtosis fell between –
2 and +2 and are presented alongside means and standard
deviations (Supplementary Appendix 1). As shown in Table 1,
significant positive correlations existed among Paranormal
Belief, cognitive-perceptual factors (O-LIFEshort subscales,
Manic-Depressive Experience, and Transliminality), Depressive
Symptoms, Perceived Stress, and Somatic Complaints. Life
Satisfaction exhibited significant negative associations with all
variables aside from Paranormal Belief (non-significant) and
Meaning in Life (significant positive correlation). Meaning
in Life displayed mixed relationships with the other study
variables. Specifically, positive and significant (<0.001) with
Paranormal Belief, Unusual Experiences, Transliminality, and
Life Satisfaction; negative and significant (<0.001) with
Introvertive Anhedonia; and weakly associated (>0.001) with
the remaining measures. The Bayesian correlation test revealed
that most of log(BF10) were greater than 3, supporting the
significance/strength of relationships.

EBICglasso network analysis

The EBICglasso network depicting relations among
Paranormal Belief, cognitive-perceptual factors, and well-being
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appears in Figure 1. Blue and red edges represent positive and
negative associations respectively, and thicker edges portray
stronger relationships. There were 13 nodes and 69 non-zero
edges. The network was interconnected, indicating strong edges
among Paranormal Belief and cognitive-perceptual factors
(particularly Unusual Experiences, Cognitive Disorganisation,
Transliminality, Manic-Depressive Experience). Moreover,
strong edges existed among well-being factors (Depressive
Symptoms, Perceived Stress, Life Satisfaction, Somatic
Complaints, Meaning in Life).

The weights matrix (Supplementary Appendix 2)
supported these results. Relationships among well-being,
Paranormal Belief, and cognitive-perceptual factors, reinforced
the observation of a positive link between Meaning in
Life, Paranormal Belief and Transliminality, and a negative
link between Meaning in Life and Introvertive Anhedonia.
A positive relationship existed between Perceived Stress
and Impulsive Non-Conformity, Cognitive Disorganisation,
and Depressive Experience. Life Satisfaction evidenced a
notable negative relationship with Depressive Experience,
whereas Somatic Complaints displayed positive relations with
Paranormal Belief and Depressive Experience. Remaining
relationships between well-being variables and Paranormal
Belief and cognitive-perceptual factors were weaker. The
accuracy of the edge weights, estimated using bootstrap 95%
non-parametric CIs, is shown in Supplementary Appendix 3.
The 95% CIs were narrow, and the majority did not cross zero,
indicating that edges were trustworthy.

The standardised estimates of the centrality indices for
betweenness, closeness, strength (degree), and expected
influence are presented in Table 2. To ease interpretation,
plots for the centrality measures in terms of z-scores are
displayed in Figure 2. Centrality indices (i.e., strength and
expected influence) were considered. Nodes with the highest
strength centrality values were Transliminality, Perceived
Stress, Depressive Experience, and Unusual Experiences.
Nodes with the lowest strength were Impulsive Non-
Conformity, Introvertive Anhedonia, and Somatic Complaints.
Unusual Experiences, Transliminality, and Depressive
Experience possessed the greatest standardised expected
influence. Life Satisfaction and Introvertive Anhedonia
possessed the lowest standardised expected influence. Based
on associations and the centrality of Transliminality, it
appears that the construct bridges/connects Paranormal
Belief and Unusual Experiences with psychopathology
variables such as Manic-Depressive Experience. Also,
Depressive Experience may bridge/connect Transliminality
and schizotypy with well-being variables (i.e., Perceived
Stress, Somatic Complaints and Life Satisfaction)
(Figure 1).

The stability of the central indices examined using case-
dropping bootstrapping is shown in Supplementary Appendix
4. For all indices, notably strength, the correlation stability

coefficient remained above 0.7, indicating satisfactory stability
(Epskamp et al., 2018).

Discussion

Network analysis (NA) revealed that the central model
variables were Transliminality, Perceived Stress, Depressive
Experience, and Unusual Experiences. Paranormal Belief was
not primarily involved in the psychopathology-well-being
relationship. These findings aligned with recent research,
reporting that belief in the absence of high scores on cognitive-
perceptual factors (i.e., schizotypy) is benign (Dagnall et al.,
2022a,b). As predicted Paranormal Belief was most strongly
associated with Unusual Experiences (positive schizotypy) and
Transliminality. Positive schizotypy is important because it
extends “normal” experience by facilitating the production of
“additional” thoughts and feelings (Fleck et al., 2008; Barrantes-
Vidal et al., 2013), and high transliminality is integral because
it indicates acute stimuli sensitivity (Dagnall et al., 2008, 2010).
Accordingly, results supported the proposition that paranormal
belief provides a framework for interpretating odd/unusual
mentation. The positive relationship between Paranormal Belief
and Unusual Experiences further aligned with this notion. By
controlling for the influence of other variables, NA reinforced
this conclusion.

Within paranormal believers, Transliminality and
psychopathology-related variables increase propensity to
experience negative well-being outcomes (Dagnall et al., 2022b).
In this study, Transliminality performed as a “bridging node,”
potentially acting as a causal pathway connecting Paranormal
Belief and positive schizotypy with psychopathological variables.
This interpretation is commensurate with the conceptualisation
of transliminality as involuntary susceptibility to ideational
and affective phenomena that increases the likelihood of
experiencing clinical depression, mania, and magical ideation.
Correspondingly, individuals higher in transliminality believe
more in the paranormal (Thalbourne and Houran, 2000).
The notion that this connects Paranormal Belief and positive
schizotypy with manic-depressive experience aligns with
the supposition that Transliminality is a trait denoting
vulnerability to psychopathology. This relationship is explained
by characteristics such as hypersensitivity, reduced latent
inhibition (Carson, 2011), and lower cognitive flexibility (Peters
et al., 1999), which are features of psychosis (see Williams et al.,
1998; Waltz, 2017; Calvo et al., 2021).

Depressive Experience acted as a bridge node
connecting Transliminality with negative well-being
features (lower Life Satisfaction, higher Perceived Stress,
and Somatic Complaints), and partially connected schizotypy
(particularly Cognitive Disorganisation and Impulsive Non-
Conformity, which occupied direct links as well). Cognitive
Disorganisation is associated with distressing experiences
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TABLE 2 Centrality measures.

Variable Betweenness Closeness Strength (Degree) Expected influence

Cognitive Disorganisation –0.34 0.72 –0.26 0.48

Depressive Experience 0.71 0.23 0.93 0.77

Depressive Symptoms –1.13 –1.14 –0.85 0.51

Impulsive Non-Conformity –1.39 –1.04 –1.27 0.17

Introvertive Anhedonia –1.39 –1.91 –1.54 –1.74

Life Satisfaction 1.49 1.25 –0.12 –2.14

Manic Experience –0.10 –0.24 0.63 0.25

Meaning in Life 1.23 0.48 0.21 –0.47

Paranormal Belief –0.34 0.38 –0.38 0.10

Perceived Stress 1.23 1.53 1.75 –0.53

Somatic Complaints –0.61 –0.69 –0.96 0.35

Transliminality –0.08 –0.27 1.15 1.03

Unusual Experiences 0.71 0.70 0.69 1.23

FIGURE 2

Centrality plots for EBICglasso network depicting the betweenness, closeness, degree (strength), and expected influence of each node
(variable).

(e.g., Schofield and Claridge, 2007), whereas individuals
reporting higher Impulsive Non-Conformity typically report
depressive symptoms (Claridge and Blakey, 2009). It is
possible that Depressive Experience connected schizotypy and
Transliminality with negative well-being via negative affect.
Explicitly, Abbott et al. (2012) postulate that negative affect, a
central component of depression (Cohen et al., 2017), is a key
factor associating diminished well-being with schizotypy.

It is likely that Paranormal Belief relates negatively to well-
being indirectly via Transliminality. Future research should
examine this because the cross-sectional design prohibits causal
understanding. Paranormal Belief evidenced a stronger (direct)
relationship with Meaning in Life. This is supported by previous
work (Irwin, 1993; FioRito et al., 2021), which indicates that
believers are more likely to be motivated by the need for
explanation.
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Limitations of network analysis

Data and conclusions were limited by the variables
included within the network. Other factors may produce
different psychopathology models. Noting this, subsequent
research should replicate and extend the current study
using associated measures. This is especially important given
several of the relationships demonstrated weak to moderate
interrelationships. Additionally, ensuing work should test the
stability of outcomes across different samples. This is vital since
it will establish the robustness of centrality indices.

Despite increased interest in and the application of NA, the
approach applied to psychopathology is relatively new. Hence,
criteria such as establishment of fit indices and tests of reliability
are still evolving. Thus, though NA provides important clinical
insights it is necessary to validate these by comparing findings
with traditional methods such as multidimensional models of
psychopathology and latent variable analysis (e.g., Prisciandaro
and Roberts, 2009). Notwithstanding the confines of NA, this
paper demonstrated how its application to paranormal belief can
enhance theoretical understanding and inform the development
of nuanced models of psychological adjustment and well-being.
Explicitly, NA suggests ways in which cognitive-perceptual
factors interact to affect positive and negative outcomes.

A more general limitation was that the study was cross-
sectional. Hence, although NA identified potential dynamic
relationships between factors causation cannot be inferred. To
achieve this, longitudinal and/or experimental data are required.
The use of controlled multiple time points will help to determine
the extent variables are causally related and whether these
relationships change over time. In addition, NA did not establish
direction among the variables, and it is possible that well-being,
Paranormal Belief, and cognitive-perceptual factors occupy a
self-reinforcing relationship. However, direction was indicated
throughout this research (in terms of Paranormal Belief and
cognitive-perceptual factors → well-being) because constructs
(i.e., schizotypy and Transliminality) are trait-based (see Ericson
et al., 2011), whereas well-being variables are often considered as
consequent (e.g., Dagnall et al., 2022b).

Finally, findings require cautious interpretation because
they are exploratory and paranormal beliefs generally are not
clinical in nature. Like schizotypy they are best conceptualised
on the normal-to-pathological continuum. Hence, many
paranormal beliefs and experiences are benign (Grant and
Hennig, 2020). From this perspective, like healthy schizotypes
who experience positive schizotypy and affective features that
map onto bipolar disorder (see Mohr and Claridge, 2015),
some believers/experiencers are well individuals who exhibit
psychotic-like traits.

These believers use supernatural credence as an adaptive
cognitive framework for making sense of the world. Explicitly,
belief helps then to structure, integrate, and comprehend their
unusual perceptions, cognitions, and experiences. Accordingly,

subsequent research should investigate which beliefs are
adaptive, benign, and harmful to well-being and identify
associated factors. Key to this is not only the content of
the belief but also consideration of the impact it has on the
individual (O’Keeffe et al., 2019). This is important since similar
beliefs can affect believers in different ways depending upon
their attributions. Investigating these factors will further extend
understanding of the nature of paranormal belief.

Conclusion

Overall, results indicated that Transliminality, positive
schizotypy, and Depressive Experience were core nodes in
the network. Transliminality bridged the Paranormal Belief,
positive schizotypy, and psychopathology relationship, whereas
Depressive Experience bridged the relationship between
Transliminality and well-being. Transliminality and Depressive
Experience potentially provided a causal pathway, elucidating
how Paranormal Belief relates to well-being. It is important for
future research to test this finding using longitudinal and/or
experimental data.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed
and approved by the Manchester Metropolitan University
Faculty of Health, Psychology and Social Care Ethics Committee
(December 2020; Project ID, 25390). Written informed consent
for participation was not required for this study in accordance
with the national legislation and the institutional requirements.
Written informed consent was obtained from the individual(s)
for the publication of any potentially identifiable images or data
included in this article.

Author contributions

AD and ND designed the study. ND provided conceptual
input and developed the theoretical context for the study,
summarised findings and edited all sections. AD collated
measurement scales, arranged data collection, and undertook

Frontiers in Psychology 09 frontiersin.org

https://doi.org/10.3389/fpsyg.2022.967823
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


fpsyg-13-967823 September 9, 2022 Time: 14:43 # 10

Dagnall et al. 10.3389/fpsyg.2022.967823

analyses. KD and AD revised the final manuscript and prepared
the draft submission. All authors contributed meaningfully to
the article and approved the final version.

Funding

We would like to thank the BIAL Foundation for their
support of this project (Grant number: 123/20).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be
found online at: https://www.frontiersin.org/articles/10.3389/
fpsyg.2022.967823/full#supplementary-material

References

Abbott, G. R., Do, M., and Byrne, L. K. (2012). Diminished subjective wellbeing
in schizotypy is more than just negative affect. Pers. Individ. Dif. 52, 914–918.
doi: 10.1016/j.paid.2012.01.018

Barrantes-Vidal, N., Gross, G. M., Sheinbaum, T., Mitjavila, M., Ballespí, S.,
and Kwapil, T. R. (2013). Positive and negative schizotypy are associated with
prodromal and schizophrenia-spectrum symptoms. Schizophr. Res. 145, 50–55.
doi: 10.1016/j.schres.2013.01.007

Borsboom, D., and Cramer, A. O. (2013). Network analysis: An integrative
approach to the structure of psychopathology. Ann. Rev. Clin. Psychol. 9, 91–121.
doi: 10.1146/annurev-clinpsy-050212-185608

Borsboom, D., Deserno, M. K., Rhemtulla, M., Epskamp, S., Fried, E. I, McNally,
R. J., et al. (2021). Network analysis of multivariate data in psychological science.
Nat. Rev. Methods Primers 1, 1–18. doi: 10.1038/s43586-021-00055-w

Calvo, E. M., Ered, A., Maxwell, S. D., and Ellman, L. M. (2021).
Behavioural inhibition system sensitivity is no longer associated with psychotic-
like experiences after controlling for depression and anxiety symptoms. Early
Interv. Psychiatry 15, 1217–1223. doi: 10.1111/eip.13067

Carson, S. H. (2011). Creativity and psychopathology: A shared vulnerability
model. Can. J. Psychiatry 56, 144–153. doi: 10.1177/070674371105600304

Chen, J., and Chen, Z. (2008). Extended Bayesian information criteria for model
selection with large model spaces. Biometrika 95, 759–771. doi: 10.1093/biomet/
asn034

Claridge, G., and Blakey, S. (2009). Schizotypy and affective temperament:
Relationships with divergent thinking and creativity styles. Pers. Individ. Dif. 46,
820–826. doi: 10.1016/j.paid.2009.01.015

Cohen, J. N., Dryman, M. T., Morrison, A. S., Gilbert, K. E., Heimberg, R. G., and
Gruber, J. (2017). Positive and negative affect as links between social anxiety and
depression: Predicting concurrent and prospective mood symptoms in unipolar
and bipolar mood disorders. Behav. Ther. 48, 820–833. doi: 10.1016/j.beth.2017.
07.003

Cohen, S., and Williamson, G. M. (1988). “Perceived stress in a probability
sample in the United States,” in The social psychology of health, eds S. Spacapan
and S. Oskamp (Newbury Park, CA: Oxford), 31–67.

Dag, I. (1999). The relationships among paranormal beliefs, locus of control
and psychopathology in a Turkish college sample. Pers. Individ. Dif. 26, 723–737.
doi: 10.1016/S0191-8869(98)00184-6

Dagnall, N., Denovan, A., and Drinkwater, K. (2022a). Variations in well-being
as a function of paranormal belief, and psychopathological symptoms: A latent
profile analysis. Front. Psychopathol. 13:886369. doi: 10.3389/fpsyg.2022.886369

Dagnall, N., Denovan, A., Drinkwater, K., and Escolà-Gascón, Á (2022b).
Paranormal belief and well-being: The moderating roles of transliminality and
psychopathology-related facets. Front. Psychopathol. 13:915860. doi: 10.3389/
fpsyg.2022.915860

Dagnall, N., Drinkwater, K., Denovan, A., and Parker, A. (2015).
Suggestion, belief in the paranormal, proneness to reality testing deficits
and perception of an allegedly haunted building. J. Parapsychol. 79,
87–104.

Dagnall, N., Drinkwater, K., Parker, A., and Clough, P. (2016). Paranormal
experience, belief in the paranormal and anomalous beliefs. Paranthropology: J.
Anthropol.Approaches to the Paranormal 7, 4–15.

Dagnall, N., Munley, G., and Parker, A. (2008). Memory aberrations,
transliminality, and delusional ideation. Percept. Motor Skills 106, 67–75. doi:
10.2466/pms.106.1.67-75

Dagnall, N., Munley, G., Parker, A., and Drinkwater, K. (2010). Paranormal
belief, schizotypy, and transliminality. J. Parapsychol. 74, 117–142.

Dagnall, N., Parker, A., and Munley, G. (2007). Superstitious belief-negative
and positive superstitions and psychological functioning. Eur. J. Parapsychol. 22,
121–137.

Dagnall, N., Parker, A., and Munley, G. (2009). Assessing superstitious belief.
Psychol. Rep. 104, 447–454. doi: 10.2466/PR0.104.2.447-454

Denovan, A., Dagnall, N., Dhingra, K., and Grogan, S. (2019). Evaluating
the perceived stress scale among UK university students: Implications for stress
measurement and management. Stud. High. Educ. 44, 120–133. doi: 10.1080/
03075079.2017.1340445

Diener, E. D., Emmons, R. A., Larsen, R. J., and Griffin, S. (1985).
The satisfaction with life scale. J. Pers. Assess. 49, 71–75. doi: 10.1207/
s15327752jpa4901_13

Drinkwater, K., Denovan, A., Dagnall, N., and Parker, A. (2017). An assessment
of the dimensionality and factorial structure of the Revised Paranormal Belief
Scale. Front. Psychol. 8:1693. doi: 10.3389/fpsyg.2017.01693

Dudley, R. T., and Whisnand, E. A. (2000). Paranormal belief and attributional
style. Psychol. Rep. 86, 863–864. doi: 10.2466/pr0.2000.86.3.863

Epskamp, S., and Fried, E. I. (2018). A tutorial on regularized partial correlation
networks. Psychol. Methods 23, 617–634. doi: 10.1037/met0000167

Epskamp, S., Borsboom, D., and Fried, E. I. (2018). Estimating psychological
networks and their accuracy: A tutorial paper. Behav. Res. Methods 50, 195–212.
doi: 10.3758/s13428-017-0862-1

Ericson, M., Tuvblad, C., Raine, A., Young-Wolff, K., and Baker, L. A. (2011).
Heritability and longitudinal stability of schizotypal traits during adolescence.
Behav. Genet. 41, 499–511. doi: 10.1007/s10519-010-9401-x

FioRito, T. A., Abeyta, A. A., and Routledge, C. (2021). Religion, paranormal
beliefs, and meaning in life. Relig. Brain Behav. 11, 139–146. doi: 10.1080/
2153599X.2020.1824938

Fleck, J. I., Green, D. L., Stevenson, J. L., Payne, L., Bowden, E. M., Jung-
Beeman, M., et al. (2008). The transliminal brain at rest: Baseline EEG, unusual

Frontiers in Psychology 10 frontiersin.org

https://doi.org/10.3389/fpsyg.2022.967823
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.967823/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.967823/full#supplementary-material
https://doi.org/10.1016/j.paid.2012.01.018
https://doi.org/10.1016/j.schres.2013.01.007
https://doi.org/10.1146/annurev-clinpsy-050212-185608
https://doi.org/10.1038/s43586-021-00055-w
https://doi.org/10.1111/eip.13067
https://doi.org/10.1177/070674371105600304
https://doi.org/10.1093/biomet/asn034
https://doi.org/10.1093/biomet/asn034
https://doi.org/10.1016/j.paid.2009.01.015
https://doi.org/10.1016/j.beth.2017.07.003
https://doi.org/10.1016/j.beth.2017.07.003
https://doi.org/10.1016/S0191-8869(98)00184-6
https://doi.org/10.3389/fpsyg.2022.886369
https://doi.org/10.3389/fpsyg.2022.915860
https://doi.org/10.3389/fpsyg.2022.915860
https://doi.org/10.2466/pms.106.1.67-75
https://doi.org/10.2466/pms.106.1.67-75
https://doi.org/10.2466/PR0.104.2.447-454
https://doi.org/10.1080/03075079.2017.1340445
https://doi.org/10.1080/03075079.2017.1340445
https://doi.org/10.1207/s15327752jpa4901_13
https://doi.org/10.1207/s15327752jpa4901_13
https://doi.org/10.3389/fpsyg.2017.01693
https://doi.org/10.2466/pr0.2000.86.3.863
https://doi.org/10.1037/met0000167
https://doi.org/10.3758/s13428-017-0862-1
https://doi.org/10.1007/s10519-010-9401-x
https://doi.org/10.1080/2153599X.2020.1824938
https://doi.org/10.1080/2153599X.2020.1824938
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


fpsyg-13-967823 September 9, 2022 Time: 14:43 # 11

Dagnall et al. 10.3389/fpsyg.2022.967823

experiences, and access to unconscious mental activity. Cortex 44, 1353–1363.
doi: 10.1016/j.cortex.2007.08.024

Fortune, D. G., Richards, H. L., Griffiths, C. E., and Main, C. J. (2002).
Psychological stress, distress and disability in patients with psoriasis: Consensus
and variation in the contribution of illness perceptions, coping and alexithymia.
Br. J. Clin. Psychol. 41, 157–174. doi: 10.1348/014466502163949

Friedman, J., Hastie, T., and Tibshirani, R. (2008). Sparse inverse invariance
estimation with the graphical lasso. Biostatistics 9, 432–441. doi: 10.1093/
biostatistics/kxm045

Gierk, B., Kohlmann, S., Kroenke, K., Spangenberg, L., Zenger, M., Brähler, E.,
et al. (2014). The somatic symptom scale–8 (SSS-8). JAMA Int. Med. 174, 399–407.
doi: 10.1001/jamainternmed.2013.12179

Grant, P., Green, M. J., and Mason, O. J. (2018). Models of schizotypy: The
importance of conceptual clarity. Schizophr. Bull. 44, S556–S563. doi: 10.1093/
schbul/sby012

Grant, P., and Hennig, J. (2020). Schizotypy, social stress and the emergence of
psychotic-like states-A case for benign schizotypy? Schizophr. Res. 216, 435–442.
doi: 10.1016/j.schres.2019.10.052

Greenglass, E., Fiksenbaum, L., and Eaton, J. (2006). The relationship between
coping, social support, functional disability and depression in the elderly. Anxiety
Stress Coping 19, 15–31. doi: 10.1080/14659890500436430

Haider, S. N. A. (2019). The link of paranormal belief with life satisfaction:
The mediating role of orientation to happiness. Ann. Behav. Sci. 4, 1–5. doi:
10.21767/2471-7975.100035

Hann, D., Winter, K., and Jacobsen, P. (1999). Measurement of depressive
symptoms in cancer patients: evaluation of the Center for Epidemiological Studies
Depression Scale (CES-D). J. Psychosom. Res. 46, 437–443. doi: 10.1016/S0022-
3999(99)00004-5

Heshmati, S., Oravecz, Z., Brick, T. R., and Roeser, R. W. (2020). Assessing
psychological well-being in early adulthood: Empirical evidence for the structure
of daily well-being via network analysis. Appl. Dev. Sci. 26, 207–225. doi: 10.31234/
osf.io/6cyfw

Hoffmann, A., Plotkina, D., Roger, P., and D’Hondt, C. (2022). Superstitious
beliefs, locus of control, and feeling at risk in the face of Covid-19. Pers. Individ.
Dif. 196:111718. doi: 10.1016/j.paid.2022.111718

Houran, J., Thalbourne, M. A., and Lange, R. (2003). Methodological note:
Erratum and comment on the use of the Revised Transliminality Scale. Conscious.
Cogn. 12, 140–144. doi: 10.1016/S1053-8100(02)00025-9

Irwin, H. (1991). A study of paranormal belief, psychological adjustment, and
fantasy proneness. J. Am. Soc. Psych. Res. 85, 317–331.

Irwin, H. J. (1993). Belief in the paranormal: A review of the empirical literature.
J. Am. Soc. Psych. Res. 87, 1–39. doi: 10.2147/PRBM.S43666

Irwin, H. J. (2000). Belief in the paranormal and a sense of control over life. Eur.
J. Parapsychol. 15, 68–78.

Irwin, H. J. (2009). The psychology of paranormal belief: A researcher’s handbook.
Hertfordshire, UK: University of Hertfordshire Press.

Jones, P. J., Mair, P., and McNally, R. J. (2018). Visualizing psychological
networks: A tutorial in R. Front. Psychol. 9:1742. doi: 10.3389/fpsyg.2018.01742

Kees, J., Berry, C., Burton, S., and Sheehan, K. (2017). An analysis of data
quality: Professional panels, student subject pools, and Amazon’s Mechanical
Turk. J. Advert. 46, 141–155. doi: 10.1080/00913367.2016.1269304

Keinan, G. (1994). Effects of stress and tolerance of ambiguity on magical
thinking. J. Pers. Soc. Psychol. 67, 48–55. doi: 10.1037/0022-3514.67.1.48

Krishnaveni, R., and Deepa, R. (2013). Controlling common method variance
while measuring the impact of emotional intelligence on well-being. Vikalpa 38,
41–48. doi: 10.1177/0256090920130104

Lange, R., Thalbourne, M. A., Houran, J., and Storm, L. (2000). The revised
transliminality scale: Reliability and validity data using a top-down purification
procedure. Conscious. Cogn. 9, 591–617. doi: 10.1006/ccog.2000.0472

Lester, D. (2000). “The Manic–Depressiveness Scale,” in Commissioned reviews
on 300 psychological tests, eds J. Maltby, C. A. Lewis, and A. P. Hill (Lampeter:
Edwin Mellen Press), 594–597.

Levinson, C. A., Zerwas, S., Calebs, B., Forbush, K., Kordy, H., Watson, H.,
et al. (2017). The core symptoms of bulimia nervosa, anxiety, and depression: A
network analysis. J. Abnorm. Psychol. 126, 340–354. doi: 10.1037/abn0000254

Mackay, J., Charles, S. T., Kemp, B., and Heckhausen, J. (2011). Goal striving
and maladaptive coping in adults living with spinal cord injury: Associations
with affective well-being. J. Aging. Health 23, 158–176. doi: 10.1177/08982643103
82039

Marchlewska, M., Green, R., Cichocka, A., Molenda, Z., and Douglas, K. M.
(2022). From bad to worse: Avoidance coping with stress increases conspiracy
beliefs. Br. J. Soc. Psychol. 61, 532–549. doi: 10.1111/bjso.12494

Mason, O., Claridge, G. S., and Jackson, M. (1995). New scales for the assessment
of schizotypy. Pers. Individ. Dif. 18, 7–13. doi: 10.1016/0191-8869(94)00132-C

Mason, O., Linney, Y., and Claridge, G. (2005). Short scales for measuring
schizotypy. Schizophr. Res. 78, 293–296. doi: 10.1016/j.schres.2005.06.020

McGarry, J. J., and Newberry, B. H. (1981). Beliefs in paranormal phenomena
and locus of control: A field study. J. Pers. Soc. Psychol. 41, 725–736. doi: 10.1037/
0022-3514.41.4.725

Mohr, C., and Claridge, G. (2015). Schizotypy—do not worry, it is not all
worrisome. Schizophr. Bull. 41, S436–S443. doi: 10.1093/schbul/sbu185

O’Keeffe, C., Houran, J., Houran, D. J., Dagnall, N., Drinkwater, K., Sheridan,
L., et al. (2019). The Dr. John Hall story: A case study in putative “Haunted People
Syndrome”. Mental Health Relig. Culture 22, 910–929. doi: 10.1080/13674676.
2019.1674795

Padgett, V. R., and Jorgenson, D. O. (1982). Superstition and economic
threat: Germany, 1918-1940. Pers. Soc. Psychol. Bull. 8, 736–741. doi: 10.1177/
0146167282084021

Pérez Navarro, J. M., and Martínez Guerra, X. (2020). Personality, cognition,
and morbidity in the understanding of paranormal belief. Psych J. 9, 118–131.
doi: 10.1002/pchj.295

Peters, E., Day, S., McKenna, J., and Orbach, G. (1999). Delusional ideation in
religious and psychotic populations. Br. J. Clin. Psychol. 38, 83–96. doi: 10.1348/
014466599162683

Prisciandaro, J. J., and Roberts, J. E. (2009). A comparison of the predictive
abilities of dimensional and categorical models of unipolar depression in
the National Comorbidity Survey. Psychol. Med. 39, 1087–1096. doi: 10.1017/
S0033291708004522

Radloff, L. (1977). The CES-D scale: A self-report depression scale for research
in the general population. Applied Psychological Measurement 1, 385–401. doi:
10.1177/014662167700100306

Roe, C. A., and Bell, C. (2016). Paranormal belief and perceived control over life
events. J. Soc. Psych. Res. 80, 65–76.

Salak, B., Lindberg, K., Kienast, F., and Hunziker, M. (2021). Hybrid choice
model dataset of a representative Swiss online panel survey on peoples’ preferences
related to mixed renewable energy scenarios in landscapes and the effect
of landscape-technology fit. Data Brief 36:107025. doi: 10.1016/j.dib.2021.10
7025

Santos, H. P. Jr., Kossakowski, J. J., Schwartz, T. A., Beeber, L., and Fried,
E. I. (2018). Longitudinal network structure of depression symptoms and self-
efficacy in low-income mothers. PLoS One 13:e0191675. doi: 10.1371/journal.
pone.0191675

Schofield, K., and Claridge, G. (2007). Paranormal experiences and mental
health: Schizotypy as an underlying factor. Pers. Individ. Dif. 43, 1908–1916.
doi: 10.1016/j.paid.2007.06.014

Schumaker, J. F. (1987). Mental health, belief deficit compensation, and
paranormal beliefs. J. Psychol. 121, 451–457. doi: 10.1080/00223980.1987.9915499

Schumaker, J. F. (1990). Wings of illusion: The origin, nature, and future of
paranormal belief. Amherst, MA: Prometheus Books.

Steger, M. F., Frazier, P., Oishi, S., and Kaler, M. (2006). The meaning in life
questionnaire: Assessing the presence of and search for meaning in life. J. Counsel.
Psychol. 53, 80–93. doi: 10.1037/0022-0167.53.1.80

Stone, A. (2016). Rational thinking and belief in psychic abilities: It depends on
level of involvement. Psychol. Rep. 118, 74–89. doi: 10.1177/0033294115625261

Tabachnick, B. G., Fidell, L. S., and Ullman, J. B. (2007). Using multivariate
statistics, Vol. 5. Boston, MA: Pearson.

Thalbourne, M. A. (1998). Transliminality: Further correlates and a short
measure. J. Am. Soc. Psych. Res. 92, 402–419.

Thalbourne, M. A., and French, C. C. (1995). Paranormal belief, manic-
depressiveness, and magical ideation: A replication. Pers. Individ. Dif. 18, 291–292.
doi: 10.1016/0191-8869(94)00146-J

Thalbourne, M. A., and Houran, J. (2000). Transliminality, the Mental
Experience Inventory and tolerance of ambiguity. Pers. Individ. Dif. 28, 853–863.
doi: 10.1016/S0191-8869(99)00143-9

Thalbourne, M. A., Delin, P. S., and Bassett, D. L. (1994). An attempt
to construct short scales measuring manic-depressive-like experience and
behaviour. Br. J. Clin. Psychol. 33, 205–207. doi: 10.1111/j.2044-8260.1994.tb01
113.x

Frontiers in Psychology 11 frontiersin.org

https://doi.org/10.3389/fpsyg.2022.967823
https://doi.org/10.1016/j.cortex.2007.08.024
https://doi.org/10.1348/014466502163949
https://doi.org/10.1093/biostatistics/kxm045
https://doi.org/10.1093/biostatistics/kxm045
https://doi.org/10.1001/jamainternmed.2013.12179
https://doi.org/10.1093/schbul/sby012
https://doi.org/10.1093/schbul/sby012
https://doi.org/10.1016/j.schres.2019.10.052
https://doi.org/10.1080/14659890500436430
https://doi.org/10.21767/2471-7975.100035
https://doi.org/10.21767/2471-7975.100035
https://doi.org/10.1016/S0022-3999(99)00004-5
https://doi.org/10.1016/S0022-3999(99)00004-5
https://doi.org/10.31234/osf.io/6cyfw
https://doi.org/10.31234/osf.io/6cyfw
https://doi.org/10.1016/j.paid.2022.111718
https://doi.org/10.1016/S1053-8100(02)00025-9
https://doi.org/10.2147/PRBM.S43666
https://doi.org/10.3389/fpsyg.2018.01742
https://doi.org/10.1080/00913367.2016.1269304
https://doi.org/10.1037/0022-3514.67.1.48
https://doi.org/10.1177/0256090920130104
https://doi.org/10.1006/ccog.2000.0472
https://doi.org/10.1037/abn0000254
https://doi.org/10.1177/0898264310382039
https://doi.org/10.1177/0898264310382039
https://doi.org/10.1111/bjso.12494
https://doi.org/10.1016/0191-8869(94)00132-C
https://doi.org/10.1016/j.schres.2005.06.020
https://doi.org/10.1037/0022-3514.41.4.725
https://doi.org/10.1037/0022-3514.41.4.725
https://doi.org/10.1093/schbul/sbu185
https://doi.org/10.1080/13674676.2019.1674795
https://doi.org/10.1080/13674676.2019.1674795
https://doi.org/10.1177/0146167282084021
https://doi.org/10.1177/0146167282084021
https://doi.org/10.1002/pchj.295
https://doi.org/10.1348/014466599162683
https://doi.org/10.1348/014466599162683
https://doi.org/10.1017/S0033291708004522
https://doi.org/10.1017/S0033291708004522
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1016/j.dib.2021.107025
https://doi.org/10.1016/j.dib.2021.107025
https://doi.org/10.1371/journal.pone.0191675
https://doi.org/10.1371/journal.pone.0191675
https://doi.org/10.1016/j.paid.2007.06.014
https://doi.org/10.1080/00223980.1987.9915499
https://doi.org/10.1037/0022-0167.53.1.80
https://doi.org/10.1177/0033294115625261
https://doi.org/10.1016/0191-8869(94)00146-J
https://doi.org/10.1016/S0191-8869(99)00143-9
https://doi.org/10.1111/j.2044-8260.1994.tb01113.x
https://doi.org/10.1111/j.2044-8260.1994.tb01113.x
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


fpsyg-13-967823 September 9, 2022 Time: 14:43 # 12

Dagnall et al. 10.3389/fpsyg.2022.967823

Tobacyk, J. J. (2004). A revised paranormal belief scale. Int. J. Transpers. Stud.
23, 94–98. doi: 10.24972/ijts.2004.23.1.94

Tobacyk, J., and Shrader, D. (1991). Superstition and self-efficacy. Psychol. Rep.
68(3_suppl), 1387–1388. doi: 10.2466/pr0.1991.68.3c.1387

Valente, T. W. (2012). Network interventions. Science 337, 49–53. doi: 10.1126/
science.1217330

Waltz, J. A. (2017). The neural underpinnings of cognitive flexibility and
their disruption in psychotic illness. Neuroscience 345, 203–217. doi: 10.1016/j.
neuroscience.2016.06.005

Willging, B. T., and Lester, D. (1997). Paranormal beliefs and personality scores
of high school students. Percept. Motor Skills 85, 938–938. doi: 10.2466/pms.1997.
85.3.938

Williams, C., Denovan, A., Drinkwater, K., and Dagnall, N. (2021). Thinking
style and paranormal belief: The role of cognitive biases. Imag. Cogn. Pers. 41,
274–298. doi: 10.1177/02762366211036435

Williams, J. H., Wellman, N. A., Geaney, D. P., Cowen, P. J., Feldon, J., and
Rawlins, J. N. P. (1998). Reduced latent inhibition in people with schizophrenia:
An effect of psychosis or of its treatment. Br. J. Psychiatry 172, 243–249. doi:
10.1192/bjp.172.3.243

Wolfradt, U. (1997). Dissociative experiences, trait anxiety and paranormal
beliefs. Pers. Individ. Dif. 23, 15–19. doi: 10.1016/S0191-8869(97)00043-3

Yamane, S., Yoneda, H., and Tsutsui, Y. (2019). Is irrational thinking associated
with lower earnings and happiness? Mind Soc. 18, 87–104. doi: 10.1007/s11299-
019-00213-4

Frontiers in Psychology 12 frontiersin.org

https://doi.org/10.3389/fpsyg.2022.967823
https://doi.org/10.24972/ijts.2004.23.1.94
https://doi.org/10.2466/pr0.1991.68.3c.1387
https://doi.org/10.1126/science.1217330
https://doi.org/10.1126/science.1217330
https://doi.org/10.1016/j.neuroscience.2016.06.005
https://doi.org/10.1016/j.neuroscience.2016.06.005
https://doi.org/10.2466/pms.1997.85.3.938
https://doi.org/10.2466/pms.1997.85.3.938
https://doi.org/10.1177/02762366211036435
https://doi.org/10.1192/bjp.172.3.243
https://doi.org/10.1192/bjp.172.3.243
https://doi.org/10.1016/S0191-8869(97)00043-3
https://doi.org/10.1007/s11299-019-00213-4
https://doi.org/10.1007/s11299-019-00213-4
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

	Paranormal belief, cognitive-perceptual factors, and well-being: A network analysis
	Introduction
	Network analysis
	The present study

	Materials and methods
	Participants
	Measures
	The Revised Paranormal Belief Scale

	Cognitive-perceptual measures
	The Oxford-Liverpool Inventory of Feelings and Experiences
	Manic-Depressiveness Scale
	The Revised Transliminality Scale

	Well-being
	The 10-item Perceived Stress Scale
	The Somatic Symptom Scale-8
	Center for Epidemiologic Studies-Depression Scale
	The Satisfaction with Life Scale
	The Meaning in Life Questionnaire

	Procedure
	Ethics statement
	Analysis

	Results
	Descriptive statistics and correlation analyses
	EBICglasso network analysis

	Discussion
	Limitations of network analysis
	Conclusion

	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	Supplementary material
	References


