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Abstract

Recent research indicates that paranormal belief, in the absence of allied cognitive-percep-

tual and psychopathology-related factors, is not associated with negative wellbeing out-

comes. However, investigators have historically reported relationships between specific

facets of belief (e.g., superstition) and stress vulnerability. These typically derive from the

Revised Paranormal Belief Scale (RPBS), which has questionable psychometric integrity.

The main issue being that several RPBS items perform poorly. Noting this, the present

paper re-examined the relationship between paranormal belief and stress using the Rasch

purified version of the RPBS. This comprises two dimensions, called Traditional Paranormal

Belief (TPB) and New Age Philosophy (NAP). These are operationalised in terms of func-

tion. Specifically, whether belief provides a sense of control at the social (TPB) or individual

level (NAP). Accordingly, this study examined whether TPB and NAP were differentially pre-

dictive of levels of perceived stress. In this context, stress served as an indicator of well-

being. A sample of 3084 participants (Mage = 50.31, SD = 15.20, range 18–91) completed

the RPBS alongside the 10-item Perceived Stress Scale (PSS-10). Confirmatory factor

analysis and structural equation modelling revealed that TPB was significantly predictive of

higher Distress, and lower Coping. NAP was neither predictive of Distress nor Coping.

These findings support the notion that TPB is attendant with external control, particularly the

notion that unknown supernatural forces/powers influence existence.

Introduction

Research into paranormal belief is important because supernatural credence persists within

contemporary society [1] and potentially influences everyday attitudes and behaviour [2]. For

instance, investigators report that paranormal belief is associated with lower levels of trust in

science [3] and higher anti-science attitudes [4]. This, in part, explains why believers are more

likely to endorse epistemically suspect beliefs. These are notions, not based upon reasoned or

reliable evidence, which conflict with prevailing conceptions of the world [5]. Specific
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examples allied to belief in the paranormal are endorsement of alternative medicine [6], anti-

vaccination [3], and conspiracies [7].

Despite such findings, lack of conceptual and methodological coherence limit appreciation

of the individual and social impact of paranormal belief. A particular issue being the use of

multiple definitions [8]. Noting this, the present paper, adopted the classification of a paranor-

mal belief “as a proposition that has not been empirically attested to the satisfaction of the sci-

entific establishment but is generated within the non-scientific community and extensively

endorsed by people who might normally be expected by their society to be capable of rational

thought and reality testing” [8, p16-17].

This elucidation is theoretically important because it combines absence of scientific valida-

tion with flawed cognitive processing, without the presumption of psychopathology or dys-

function. Moreover, this operationalisation is consistent with the observation that

supernatural credence is common within general samples, and acknowledges the fact that

believers are not typically maladjusted nor prone to cognitive deficits. This interpretation also

aligns with evidence, which suggests that paranormal belief is a form of non-clinical delusion

arising from an overreliance on emotional content and the failure to rigorously evaluate the

validity of information [9–11].

The concurrent existence and use of a range of instruments and indices to measure para-

normal belief further demonstrate lack of theoretical coherence [12]. The two most prominent

measures being the Australian Sheep Goat Scale (ASGS, [13]) and the Revised Paranormal

Scale (RPBS; [14]) [15, 16]. Traditionally, parapsychologists utilise the ASGS as it centres on

traditional core elements of belief (i.e., extrasensory perception, psychokinesis, and life after

death) and concomitantly evaluates experience and ability. Whereas social scientists typically

employ the RPBS because it samples a broad range of domain content (i.e., supernatural phe-

nomena). A further advantage of the RPBS is that the instrument, via its subscales, appraises

different facets of belief (i.e., Traditional Religious Belief, Psi, Witchcraft, Superstition, Spiritu-

alism, Extraordinary Life Forms, and Precognition). Despite dissimilarities, scores on ASGS

and RPBS correlate highly indicating that both instruments assess the same underlying

construct.

Nevertheless, despite emerging as the predominate research tool, debates remain about the

factorial structure of the RPBS. The most used scoring system is unidimensional (i.e., overall

score), although researchers occasionally use the original seven subscales, and an alternative

two factor model [15]. Lange et al. [17] produced the two-factor RPBS using a top-down puri-

fication approach, which combined factor analysis and Rasch scaling [18]. Rasch scaling is a

special case of item response theory that addresses frequently cited criticisms of traditional

classical test theory (i.e., the true score model). Particularly, the assumption that raw scores,

plus or minus random measurement error, accurately reflect test-taker ability. This notion is

problematic because error can systematically arise from variations in item difficulty. Hence,

test-takers regardless of ability are more likely to endorse or reject certain items. These are

items that by virtue of low/high endorsement fail to correctly distinguish between ability levels

and falsely decrease/increase overall totals. These items fail to meaningfully contribute to mea-

surement. Noting this, Rasch modelling computes item difficulty. A related issue is differential

item functioning (DIF), which occurs when individuals with the same latent ability but from

distinct groups (e.g., age and gender) have an unequal probability of giving a response. In this

context, group membership rather than ability affects item endorsement.

Although preliminary statistical evaluation reproduced the seven-factor structure advo-

cated by Tobacyk [14], it also identified issues with item functioning. Specifically, multiple

items were non-additive and/or displayed DIF related to age, gender, or both. Removal of

poorly performing items yielded two correlated unidimensional clusters, which the researchers
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named Traditional Paranormal Beliefs (TPB, 5-items measuring customary supernatural con-

cepts: traditional religious belief and witchcraft) and New Age Philosophy (NAP, 11-items

assessing paranormal abilities: psi, spiritualism, and precognition). In addition to being free

from bias, based on anthropological insights [19, 20], these factors represent distinct functions.

Specifically, whether the cluster imparts a sense of control at the social (TPB) [21] or individual

level (NAP) [22]. Accordingly, culture reinforces TPB, and personal experience strengthens

NAP [23].

Commensurate with this interpretation, TPB and NAP characterise distinct worldviews.

TPB is associated with fundamental fear of the paranormal and a mechanistic perception of

life (i.e., anxiety that uncontrollable forces govern/influence existence), and NAP correlates

with supernatural beliefs and experiences that reflect individualism, sense of self-control, and

sensation-seeking (i.e., drug use). Consistent with this interpretation, Houran et al. [23] found

differing relationships between TPB and NAP and clinical measures. Explicitly, TPB correlated

only with the cognitive-perceptual dimension of schizotypy [24] (positive symptoms of psy-

chosis: ideas of reference, magical thinking, and unusual perceptual experiences), whereas

NAP correlated with both the cognitive-perceptual and disorganised (i.e., thought disorder

and odd behaviour and speech) factors.

Present study

The lack of coherence caused by the application of different RPBS models, combined with the

use of multiple scales to assess belief, has limited the generality of findings across studies. In

the area of mental health, the use of a range of alternative measures to assess psychological

adjustment and well-being exacerbates this problem. This conceptual concatenation may

explain why studies examining relationships between paranormal belief and well-being have

produced inconsistent findings.

Consequently, the notion that supernatural credence is associated with maladaptive psycho-

logical outcomes is largely predicated on early research based on superstitious belief [25, 26]

and not supported by recent work, which indicates that paranormal belief is benign in the

absence of high scores on cognitive-perceptual (i.e., transliminality) and psychopathology-

related factors (i.e., schizotypy, and manic-depressive experience) [27, 28]. For instance, Dag-

nall et al. [29] identified transliminality as a connecting variable between paranormal belief,

positive schizotypy, and psychopathology. This linking effect is attributable to the fact that

higher levels of transliminality reflect hypersensitivity to psychological material (unconscious,

and/or external) [30]. Thus, high transliminality increases involuntary susceptibility to idea-

tional and affective phenomena, heightening vulnerability to psychopathology. This relation-

ship is ascribable to key features of transliminality (e.g., reduced latent inhibition, [31]; and

lower cognitive flexibility, [32]), which present in psychosis.

While these outcomes indicate that supernatural credence is not detrimental to psychologi-

cal adjustment and well-being, it remains uncertain whether variations exist because of func-

tional disparities in TPB and NAP. Noting this, the present paper explored whether TPB and

NAP were differently associated with perceived stress. Stress in the present study, referred to

the degree to which individuals view life as unpredictable, uncontrollable, and overloading

[33]. Explicitly, whether participants felt able to cope (respond positively) with and/or found

stress distressing (react negatively). Whilst coping and distress are related, there is evidence

that these two constructs represent discrete responses [34, 35]. The observation that stress is a

frequently used indicator of well-being, which correlates with facets of paranormal belief (e.g.,

superstition, [36, 37], spiritualism [37], precognition [37], and magical thinking [38]),

informed selection of the construct.
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The fact that facets of supernatural credence correlate with stress concurs with the psycho-

dynamic hypothesis, which postulates that belief provide a sense of illusory control over exter-

nal events, and in doing so represent a form of coping [8, 39, 40]. Congruent with this notion,

studies report increased levels of superstition [41] and magical thinking [38] during periods of

acute societal pressure. However, in such circumstances belief is non-adaptive because despite

providing situational reassurance, it encourages avoidant coping, which is associated with

lower levels of psychological functioning [42].

Notwithstanding these findings, it is evident that not all facets of belief correlate with stress.

Determining which factors do, has previously proven difficult because researchers have either

employed a unidimensional RPBS solution, or based analysis on the questionable seven factor

solution. This approach is problematic because it derives from poorly performing items and

focuses on the content, rather than purpose of belief. Acknowledging this and the sense of con-

trol-based operationalisation used by the two-factor model [17, 23], the present paper assessed

whether differences in belief function influenced perception of stress.

The researchers measured this using the Perceived Stress Scale (PSS) [43]. The instrument

contains general rather than event-specific items, which assess stress in terms of current cir-

cumstances and background extraneous influences. Particularly, the degree to which respon-

dents view life as unpredictable, uncontrollable, and overloading [33]. This study employed

the 10-item version (PSS-10) because the instrument comprises two factors, distress, and cop-

ing [35, 44]. Distress refers to negative affective responses, and coping denotes the capacity to

manage/handle stress [44, 45]. Moreover, Rasch scale analysis has revealed no systematic DIF

in the PSS-10 (i.e., ethnicity, gender, education, and sample population) [46].

Although this study was exploratory, the researchers hypothesized that since TPB reflects

the anxiety that external uncontrollable forces govern and the desire to instil control, it would

be a stronger predictor of coping and distress than NAP, which centres on control at an indi-

vidual level.

Materials and methods

Participants

The sample comprised 3084 participants (Mage = 50.31, SD = 15.20, range 18 to 91). There

were 1434 males (Mage = 54.97, SD = 14.58, range 18–88), 1638 females (Mage = 46.27,

SD = 14.56, range 18–91), 10 non-binary respondents (Mage = 44.50, SD = 16.61, range 25–

71), and two preferred not to disclose gender (Mage = 49.00, SD = 1.41, range 48–50). The

researchers recruited participants through Bilendi, who are an acknowledged supplier of rep-

resentative samples [47]. Bilendi provide respondents from a pool of individuals consenting to

participate in survey-based research. Appraisal of these data indicated that it is comparable

with traditional methods (i.e., researcher-recruited) [48]. The only criteria for inclusion were

that participants must be at least 18 years of age and located in the UK. The researchers also

requested an equal distribution of preferred gender.

Materials

The study used established, psychometrically attested, self-report measures.

The Revised Paranormal Belief Scale (RPBS). The RPBS is a 26-item, multidimensional

instrument that assesses endorsement of facets of supernatural credence (i.e., Superstition, Psi,

Precognition, Traditional Religious Belief, Spiritualism, Witchcraft, and Extraordinary Life

Forms) [14]. Items appear as statements (e.g., “The horoscope accurately tells a person’s

future”) and participants record their responses on a 7-point Likert scale (1 = strongly disagree
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to 7 = strongly agree). The RPBS possesses satisfactory validity and reliability at both subscale

and global levels [15].

Despite this, Rasch analysis correcting for poor item functioning, identified a purified

two-factor model comprising Traditional Paranormal Beliefs (TPB) and New Age Philoso-

phy (NAP) [17]. TPB measures endorsement of core, supernatural concepts such as the

devil, hell, and witchcraft, and NAP assesses belief in contemporaneous paranormal abili-

ties (e.g., capacity to mentally influence the physical world, psychokinesis; and predict

future events, precognition) and states (e.g., alternative forms of consciousness, astral pro-

jection, and spirits) [17]. This hierarchical distinction aligns conceptually with the develop-

ment of supernatural beliefs (historical/established vs. eclectic concepts, practices, and

ways of life).

Psychometrically, TPB and NAP have demonstrated good internal reliability [49–51]. To

calculate the two Rasch dimensions it is necessary to convert scoring to 0 to 6 [8], discard non-

productive and differentially functioning items (i.e., TPB comprises 11-items and NAP

5-items; see S1 Table for item content), and transform raw to Rasch scaled scores [17].

Perceived Stress Scale. The Perceived Stress Scale (PSS-10) measures personal assess-

ments of stress during the past month [34]. Items appear within the scale as statements (e.g.,

“How often have you felt confident about your ability to handle your personal problems?”)

and participants record their responses on a 5-point Likert scale (0 = never to 4 = very often).

While researchers often total items to produce an overall score, the present study used the

two-factor solution, which comprises Distress and Coping [35]. Distress references negative

affective reactions to stress, and Coping indexes the ability to deal with stress [44, 45]. The

PSS-10 possesses adequate reliability and validity [35].

Procedure

Participants retrieved the information sheet via a web link. Only participants who were eligible

and agreed to take part progressed to study measures. This involved providing informed con-

sent by clicking a box verifying that they understood the nature of the study. The survey

included a brief, demographic section (i.e., asking about age and preferred gender) and the

scales (i.e., RPBS and PSS-10). To prevent order effects, scale sequence varied across partici-

pants. To counter common method variance, survey instructions emphasised that each sec-

tion/measure assessed a discrete construct. This approach created psychological distance

between measures and lessened the likelihood of response contamination [52]. Finally, to

reduce social desirability, additional instructions informed participants that there were no cor-

rect answers and directed them to take their time. After completing the survey participants

received the study debrief.

The researchers produced this paper as part of a larger, longitudinal, multiphase research

project focusing on psychopathology, cognitive-perceptual characteristics, paranormal belief,

and wellbeing. This study was unique in terms of its analytical strategy, which assessed rela-

tionships using structural equation modelling (SEM) [53]. SEM is a powerful technique

because it incorporates a thorough assessment of measurement error by focusing on the item

level (as opposed to the variable level) [50]. Additionally, the paper focused on perceived stress

as a well-being outcome. In this context, this paper tested different hypotheses to allied schol-

arly work.

Ethics statement

Ethical approval was issued by the Manchester Metropolitan University Faculty of Health, Psy-

chology and Social Care Ethics Committee (December 2020; Project ID, 2590). The committee
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granted permission to undertake the project. Participant recruitment commenced on 29/12/

2020 and ran until 29/12/2021.

Results

Preliminary analysis

Data screening occurred prior to computing descriptive statistics, involving examination of

normality alongside outliers. Then, confirmatory factor analysis assessed adequacy of the mea-

surement model alongside composite reliability. Finally, SEM evaluated relationships between

RPBS factors (TPB and NAP) and PSS-10 factors (Distress and Coping).

A range of indices determined model adequacy: chi-square statistic (χ2), Comparative Fit

Index (CFI), Tucker-Lewis Index (TLI), Standardized Root-Mean-Square Residual (SRMR),

and Root-Mean-Square Error of Approximation (RMSEA). CFI and TLI values of .90 and

greater are satisfactory [54]. SRMR and RMSEA values of .05 specify good fit, values between

.06-.08 indicate satisfactory fit, and between .08 to .10 designate marginal errors of approxima-

tion [55]. RMSEA reporting included the 90% confidence interval (CI). For comparison

among tested models, analysis used Akaike’s Information Criterion (AIC; [56]), with lower

values indicative of better fit.

Main analysis

Skewness and kurtosis values were in the recommended range −2 to +2 [57] (Table 1). Follow-

ing the guidelines of Gignac and Szodorai [58], correlation analyses revealed PSS-10 Total and

Distress correlated moderately with TPB and NAP. Comparable results occurred in relation to

RPBS (Raw) (comprising raw total scores, summed using all 26 items) and RPBS (TPB + NAP)

(containing the summed items from TPB and NAP). Coping demonstrated a small correlation

with TPB, RPBS (Raw), RPBS (TPB + NAP), and a non-significant association with NAP.

Accordingly, model testing assessed only significant preliminary relationships in a predictive

capacity (i.e., did not include NAP as a predictor of Coping).

Confirmatory factor analysis

The two-factor RPBS model reported unacceptable model fit on all indices but SRMR, χ2 (102)

= 5733.51, p< .001, CFI = .86, TLI = .85, SRMR = .05, RMSEA = .13 (CI of .13 to .14). This

aligned with preceding research reporting unacceptable to marginal fit [49, 59]. Permitting

correlations among error terms between items 8 and 22, 5 and 12, and 7 and 14 resulted in sat-

isfactory fit, χ2 (99) = 3107.03, p< .001, CFI = .93, TLI = .91, SRMR = .03, RMSEA = .09 (CI of

Table 1. Descriptive statistics and correlations among study variables.

Variable M SD Skew. Kurt. 1 2 3 4 5 6 7

1. PSS-10 16.65 7.85 .12 -.20 .89** -.68** .26** .24** .23** .21**
2. Distress 9.27 6.01 .22 -.70 -.29** .30** .27** .26** .25**
3. Coping 7.38 3.59 .34 .01 -.07** -.06** -.09** -.03

4. RPBS (Raw) 57.68 33.71 .06 -.81 .93** .88** .87**
5. RPBS (TPB + NAP) 43.89 11.04 -.66 .30 .94** .93**
6. TPB 22.71 6.01 -1.18 .96 .76**
7. NAP 21.18 5.76 -.27 .66

Note. PSS-10 = 10-item Perceived Stress Scale, RPBS = Revised Paranormal Belief Scale, TPB = Traditional Paranormal Beliefs, NAP = New Age Philosophy

**p< .001

https://doi.org/10.1371/journal.pone.0312511.t001
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.08 to .09). Comparison of AIC further supported the superiority of this model (i.e., 3213.03 vs.

5833.51). Statisticians caution against correlation of error terms because it can facilitate chance

capitalisation [59]. The exception being when a convincing rationale exists [57]. Assessment of

these items revealed that they belonged to shared subscales originating in the seven-factor

RPBS model [14]. Moreover, Dagnall et al. [59] found content related items required within-

error correlation. Therefore, correlating these error terms was consistent with previous

research and facilitated interpretation.

Additionally, the suitability of this model was evident from consulting parameter estimates.

All items loaded significantly and positively, and apart from item 23 (loading of .23), loaded

above .60, matching the strict conditions of Hair et al. [60]. The theoretically informed two-

factor solution for the PSS-10 reported satisfactory model fit across indices, χ2 (34) = 563.79, p
< .001, CFI = .97, TLI = .96, SRMR = .03, RMSEA = .07 (CI of .06 to .07). Furthermore, items

loaded positively, significantly, and> .60.

Composite reliability

Within a latent modelling context, common assessments of reliability (e.g., Cronbach’s α) typi-

cally under or overestimate reliability [61]. Composite reliability, however, provides a more

precise reliability estimate with scores> .60 satisfactory [62]. The TPB (ρc = .84) and NAP fac-

tors (ρc = .93) exhibited satisfactory composite reliability. Similarly, Distress (ρc = .92) and

Coping (ρc = .84) were satisfactory.

Model evaluation

Assessment of data fit for the hypothesised model was satisfactory across indices, χ2 (291,

N = 3090) = 4448.54, p< .001, CFI = .93, TLI = .92, SRMR = .03, RMSEA = .06 (CI of .06 to

.07). Scrutiny of parameter estimates revealed that TPB was a significant positive predictor of

Distress (β = .39, p = .009) and a significant negative predictor of Coping (β = -.10, p = .003).

NAP did not significantly predict Distress (β = .08, p = .585). Reanalysis controlling for the

non-significant path between NAP and PSS-10 Distress found similar model fit, χ2 (292,

N = 3090) = 4447.84, p< .001, CFI = .93, TLI = .92, SRMR = .03, RMSEA = .06 (CI of .06 to

.07). However, lower AIC existed (4618.84 vs. 4620.54), specifying superior fit for the refined

model. Parameter estimates (Fig 1) indicated that TPB remained a significant positive predic-

tor of Distress (β = .31, p< .001) and a significant negative predictor of Coping (β = -.10, p =

.003). The model explained 4% of variance in Coping and 9.6% of variance in Distress.

Discussion

Replicating previous investigations (see [37, 63], scores on the RPBS and Perceived Stress Scale

correlated positively. Additionally, consistent with the notion that RPBS dimensions serve dis-

tinct psychological functions (i.e., social vs. individual control) [17, 23], TPB significantly pre-

dicted greater Distress and lower Coping, whereas NAP predicted neither. From a

psychological perspective, these findings corresponded with the supposition that TPB, because

it reflects concerns and anxieties about lack of control over external forces, is associated with

higher levels of perceived stress. In this context, TPB outcomes aligned with earlier research,

which views endorsement of customary supernatural concepts such as religion and magical

thinking as ineffective attempts to make sense of the external world [8, 21, 64].

Outcomes require cautious interpretation because correlation-based analysis does not

establish cause and effect relationships. Thus, it is also possible that higher levels of stress

increase TPB. Since the present study found a link between TPB and Perceived Stress, subse-

quent research using experimental manipulations and multiple time points should establish
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cause and effect. Nonetheless, the stable nature of paranormal belief and previous theoretical

rationalizations (see Irwin, [8, 64]) suggest that TPB is reflective of reduced coping efficacy.

Furthermore, TPB and Perceived Stress reflect reduced, subjective sense of control over exter-

nal factors. Correspondingly, studies have demonstrated that low sense of control is signifi-

cantly associated with greater paranormal belief. This is true even when analysis constrains

factors conceptually related to sense of control (i.e., demographic characteristics, and paranor-

mal experiences and exposure) [65].

In the case of TPB, Houran et al. [23] contend that the construct reflects fear of the paranor-

mal and a mechanistic perception of life, which views existence as governed by uncontrollable

forces. Such attributions are unlikely to reduce stress as they reflect apprehensions about the

world and dispose believers to ontological confusions, where core characteristics of mental,

physical, and biological entities/processes become concatenated [66, 67].

Fig 1. Relationships of RPBS factors with Distress and Coping. Note. Ellipses represent latent variables; rectangles represent observed variables; ‘e’

indicates error of measurement; * indicates p< .05, ** indicates p< .001. PSS = Perceived Stress Scale, RPB = Revised Paranormal Belief, PS = Perceived

Stress.

https://doi.org/10.1371/journal.pone.0312511.g001
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Moreover, since culture shapes and reinforces TPB, the degree to which TPB provides a

sense of control over exterior factors is likely to vary in accordance with the degree to which

belief is internalised. Thus, TPB may serve as a buffer against stress if the individual possesses

strong conviction. For instance, religious credence arises for myriad reasons (inculcation, ritu-

als, etc.), which are not compatible with the notion that spiritual forces resolve real world prob-

lems. Accordingly, while TPB may increase in times of stress, it does not necessary instil a

sense of control, nor does it address sources of concern. In circumstances where supernatural

credence affords false comfort/reassurance and/or prevents individuals from tackling stressors,

researchers have viewed beliefs as a form of non-adaptive, avoidant coping.

This interpretation is congruent with the definition of TPB as a response to uncontrollable

forces. It acknowledges that whilst TPB is needs-serving (i.e., provides meaning), the explana-

tions offered do not counter stress because they are deterministic (e.g., the will of powerful

sacred being and/or magical/mystical forces) and encourage passivity. Although this elucida-

tion concurs with the observation that TPB was associated with greater Distress and lower

Coping, investigators should conduct further research to establish its generality to specific

real-life contexts.

A related extension is to examine whether TPB is more strongly related to avoidance (vs.

approach) coping than NAP. Avoidance coping strategies are maladaptive as they circumvent

dealing with stressors and produce disengagement /lack of volition [68]. In contrast, approach

coping strategies are adaptive because they are purposeful, problem-focused, and involve

active support seeking (such as drawing on social sources for instrumental and emotional

assistance) [68]. Accordingly, assessing whether TPB predicts coping style would further prior

research, which has found that general paranormal belief [69] and endorsement of conspiracy

theories [70] are positively related to avoidance coping.

Another factor to consider is whether there are differences in TPB as a function of high (vs.

low) scoring believers. Scores for TPB and NAP in the present study were low and reflected

superficial, rather than deep faith. Although, in comparison to many paranormal-related stud-

ies this paper recruited a large sample comprising a fairly equal gender split alongside a good

range of ages. Even so, subsequent investigations should examine whether TPB and NAP in

high scoring samples perform differently. Certainly, at a conceptual level, conviction merits

evaluation alongside belief endorsement.

The use of the two-factor model makes it difficult to draw comparisons with previous stud-

ies examining relationships between paranormal belief and stress. Firstly, because studies have

typically used the original seven factor model and/or employed the RPBS as a global measure

[37]. Secondly, investigations have studied only specific facets of belief (e.g., superstition and

magical thinking) [36, 39]. Noting this, ensuing research should compare the two-factor solu-

tion with these previous known correlates. This is especially necessary as the two-factor model

excludes RPBS items assessing superstition. Hence, evaluating superstition alongside TPB and

NAP would prove a worthwhile follow-up study.

A further limitation with the application of the two-factor model is that although studies

have reported differences between TPB and NAP [49, 71], other investigations have failed to

consistently replicate these findings [59]. Given that the two factors correlate highly, this sug-

gests that they may not be as functional discrete as originally conceptualised. Hence, research-

ers need to undertake more work to determine the convergent and divergent validity of TPB

and NAP. Additionally, preceding investigation should examine whether the two factors are

differentially predictive of other related measures such as the Psychological Wellbeing Scale

[72, 73], which measures six aspects of well-being and happiness (i.e., autonomy, environmen-

tal mastery, personal growth, positive relations with others, purpose in life, and self-

acceptance).
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Although the outcomes concurred with preceding studies, the use of a cross-sectional

design afforded only limited insights. This is important to note, when considering the paranor-

mal belief-stress relationship since the constructs interact in complex ways. Although beliefs

once formed are trait-like and remain stable over time [69], there is evidence to suggest that

they can vary because of acute stress [37, 39]. Moreover, stress changes rapidly in accordance

with alterations in internal and external circumstances.

These factors indicate that single snapshots in time will be unable to fully capture the

dynamic nature of the paranormal belief-stress relationship. Recognising this limitation, sub-

sequent research should measure levels of paranormal belief and stress at multiple time points

across over an extended period. Outcomes will establish the temporal stability of relationships

and inform causal inferences [74]. This is also necessary as the present study only examined

perceived stress over one month. Typically, for stress to be harmful it needs to be prolonged.

Moreover, a potential issue with the use of self-report measures is the risk of low-quality

responses due to issues such as participant inattention. It would be useful for future research

to control for this using remedial techniques such as attention checks (e.g., as practiced with

popular psychometric scales including the HEXACO-PI-R [75]). It is though important to

note that thorough data screening in the present study reduced the likelihood of low-quality

responses affecting outcomes.

A limitation of the RPBS is that it employs a broad definition of the paranormal, which clas-

sifies a range of non-scientific beliefs as supernatural. The problem with this delineation is that

it subsumes beliefs typically associated with religious traditions and beliefs not typically associ-

ated with (religious traditions). These beliefs also reflect a Western, Abrahamic, predominately

Christian perspective. Within the two-factor model, religious supernatural beliefs appear

within TPB and non-religious supernatural beliefs within NAP. This categorisation overlooks

the intuitive, layperson distinction between religious (soul, the devil, God, and heaven and

hell) and paranormal (psi, witchcraft, superstition, etc.) beliefs.

Accordingly, Baker et al. [76] introduced the concept of bounded affinity. This acknowl-

edges that despite inherent similarities (i.e., physiological, psychological, and ontological),

organised religious groups differentiate between a narrow subset of acceptable (true) and

unacceptable (false) experiences and explanatory frames. This proposes an alternative defini-

tion of the paranormal as those beliefs and experiences rejected by science and organized reli-

gions. This operationalisation of the paranormal explains why, as a function of cultural and

empirical contexts, religions hold negative, positive, or non-linear relationships to paranormal

phenomena. Noting this, subsequent studies should assess whether religious truth versus

supernatural beliefs interact differently with stress and wellbeing outcomes.

The finding that only TPB was associated with higher levels of perceived stress, is relevant

to clinical contexts since it suggests that targeting these beliefs reduces or helps individuals

experiencing elevated levels of distress and lower coping. TPB, unlike NAP, which is more

strongly associated with psychopathology or adverse personality structure (i.e., dissociative,

and schizotypal tendencies) is socially, culturally oriented. Accordingly, TPB allied issues link

to external rather than personal factors. Noting this, Houran et al. [23] referred to TPB as sur-

rogate religious beliefs acquired through social learning. Hence, TPB represents a strongly

internalised representation of the external world, which focuses on irrepressible supernatural

powers and forces. This delineation potentially explains the connection between TPB and

stress susceptibility. Noting differences between TPB and NAP, Houran et al. [23] proposed

that the two constructs reflect the distinction between paranormal and religious belief.

Commensurate with this demarcation, TPB and NAP influence the formation and mainte-

nance of delusions in particular ways. Explicitly, predominant beliefs influence attributional

processes and shape credence-related cognitions and perceptions. Hence, TPB reflects a
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greater emphasis on anxieties affiliated to religious or cultural heritage, whereas NAP signifies

personal concerns and worries. Further research should investigate this potential distinction

because dissimilarities between TPB and NAP are qualitative rather than quantitative. Hence,

belief type reflects prevalent mentation rather than exclusive thought. Accordingly, TPB like

NAP may have psychopathological elements. Indeed, despite Houran et al. [23] reporting a

stronger relationship between schizotypy and NAP, subsequent studies have reported that

TPB correlates similarly with schizotypy. The relationship being strongest with the cognitive-

perceptual factor that includes productive elements such as magical thinking, odd beliefs, ideas

of reference, unusual perceptual experiences, and paranoid ideation [50, 71, 77].

Nonetheless, the two-factor RPBS model provides useful clinical insights for practitioners

working with clients who report religious, spiritual, and supernatural problems. Explicitly,

TPB and NAP suggest the possible origin of issues and the starting point of therapy/treatment.

Specifically, they advise that individuals with elevated levels of TPB and stress would benefit

from exposure to approach coping strategies. These together with techniques that promote an

internal locus of control may enhance coping and reduce distress. Certainly, follow-up work

should investigate relationships between these factors. This is vital because although paranor-

mal belief may not itself be predictive of lower well-being, it may indirectly reflect reduced psy-

chological functioning. From this perspective, like conspiracy theory endorsement, in extreme

instances heightened endorsement of paranormal belief could be symptomatic of non-adaptive

coping [70].
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erating roles of transliminality and psychopathology-related facets. Frontiers in Psychology. 2022 Aug

15; 13:915860. https://doi.org/10.3389/fpsyg.2022.915860 PMID: 36046418

29. Dagnall N, Denovan A, Drinkwater KG. Paranormal belief, cognitive-perceptual factors, and well-being:

A network analysis. Frontiers in Psychology. 2022 Sep 15; 13:967823. https://doi.org/10.3389/fpsyg.

2022.967823 PMID: 36186327

30. Thalbourne MA. Transliminality: Further correlates and a short measure. Journal of the American Soci-

ety for Psychical Research. 1998 Oct; 92(4): 402–419.

31. Carson SH. Creativity and psychopathology: A shared vulnerability model. The Canadian Journal of

Psychiatry. 2011 Mar; 56(3):144–153. https://doi.org/10.1177/070674371105600304 PMID: 21443821

32. Peters E, Day S, McKenna J, Orbach G. Delusional ideation in religious and psychotic populations. Brit-

ish Journal of Clinical Psychology. 1999 Mar; 38(1):83–96. https://doi.org/10.1348/014466599162683

PMID: 10212739

33. Golden-Kreutz DM, Browne MW, Frierson GM, Andersen BL. Assessing stress in cancer patients: A

second-order factor analysis model for the Perceived Stress Scale. Assessment. 2004 Sep; 11(3):216–

223. https://doi.org/10.1177/1073191104267398 PMID: 15358877

34. Cohen S, Williamson G. Perceived stress in a probability sample of the U.S. In: Spacapam S, Oskamp

S, editors. The social psychology of health: Claremont symposium on applied social psychology, New-

bury Park: Sage; 1988. pp. 31–67.

35. Denovan A, Dagnall N, Dhingra K, Grogan S. Evaluating the Perceived Stress Scale among UK univer-

sity students: Implications for stress measurement and management. Studies in Higher Education.

2019 Jan 2; 44(1):120–133. https://doi.org/10.1080/03075079.2017.1340445

36. Keinan G. The effects of stress and desire for control on superstitious behavior. Personality and Social

Psychology Bulletin. 2002 Jan; 28(1):102–108. https://doi.org/10.1177/014616720228100

37. Lasikiewicz N. Perceived stress, thinking style, and paranormal belief. Imagination, Cognition and Per-

sonality. 2016 Mar; 35(3):306–320. https://doi.org/10.1177/0276236615595235

38. Keinan G. Effects of stress and tolerance of ambiguity on magical thinking. Journal of Personality and

Social Psychology. 1994 Jul; 67(1):48–55. https://doi.org/10.1037/0022-3514.67.1.48

39. Irwin HJ. Belief in the paranormal: A review of the empirical literature. Journal of the American Society

for Psychical Research. 1993 Jan 1; 87(1):1–39.

40. Irwin HJ. Paranormal beliefs and the maintenance of assumptive world views. Journal of the Society for

Psychical Research. 2003 67:18–25.

41. Padgett VR, Jorgenson DO. Superstition and economic threat: Germany, 1918–1940. Personality and

Social Psychology Bulletin. 1982 Dec; 8(4):736–741. https://doi.org/10.1177/0146167282084021

42. Roe CA, Bell C. Paranormal belief and perceived control over life events. Journal of the Society for Psy-

chical Research. 2016 Apr 26; 80(2):65–77.

43. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. Journal of Health and

Social Behavior. 1983 Dec 1:385–396. https://doi.org/10.2307/2136404 PMID: 6668417

44. Hewitt PL, Flett GL, Mosher SW. The Perceived Stress Scale: Factor structure and relation to depres-

sion symptoms in a psychiatric sample. Journal of Psychopathology and Behavioral Assessment. 1992

Sep; 14:247–257. https://doi.org/10.1007/BF00962631

45. Mimura C, Griffiths P. A Japanese version of the perceived stress scale: translation and preliminary

test. International Journal of Nursing Studies. 2004 May 1; 41(4):379–385. https://doi.org/10.1016/j.

ijnurstu.2003.10.009 PMID: 15050849
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