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ABSTRACT
Background: Unusual experiences in Tulpamancer and
Autonomous Sensory Meridian Response (ASMR) communities are
generally positive and sought after, unlike hallucinations and
delusions in clinical populations. Metacognition, the ability to
reflect on self-referential experiences, may aid sense-making
around unusual experiences, reducing distress. This study
investigated group differences in hallucination-proneness,
delusion-proneness, and metacognition in these communities
compared to controls, and whether metacognition predicted
unusual experiences.
Methods: 243 participants reporting ASMR, Tulpamancy, or neither,
with no history of psychosis, took part in an online observational
study. Participants completed the Beck Cognitive Insight Scale,
Metacognitions Questionnaire-30, and Brief Core Schema Scales
to capture metacognition. A Tulpamancer+ (reporting ASMR)
group was identified and included in analyses. ANCOVAs
highlighted group differences in hallucination-proneness, with
Tulpamancer+ scoring higher, and metacognitive beliefs, with
Tulpamancers reporting lower metacognitive belief endorsement.
There were no group differences in delusion-proneness, self-
reflection, or self-schemas. Stepwise regression demonstrated
metacognition does influence unusual experiences in the non-
clinical population, and this influence varies across groups.
Conclusions: In non-clinical populations, unusual sensory
experiences are not associated with increased metacognitive
beliefs, but having multiple unusual experiences is associated
with higher hallucination-proneness. Results suggest improving
metacognition in clinical groups may help reduce distress related
to unusual sensory experiences.
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Introduction

Hallucinations, or unusual sensory experiences, are recognised as perceiving sensory
inputs in the absence of an objectively identifiable stimulus. Hallucinations are charac-
teristic of psychosis and are experienced in this context as threatening or distressing
(Corlett et al., 2019). Hallucinations are also common in non-clinical populations,
with between 7.2-53% of general population participants reporting such experiences
(De Boer et al., 2019; Linscott & Van Os, 2013; Pechey & Halligan, 2012). Distress and
functional impairment caused by hallucinations are two of the key differences between
the experience of clinical and non-clinical populations (Waters & Fernyhough, 2017).

Non-clinical hallucination-like experiences

Several communities have emerged for individuals who regularly experience positive and
sought-after unusual sensations. Tulpamancers create the concept of a Tulpa, an ima-
gined, invisible entity who gains sentience through the use of Tibetan Buddhist medita-
tive practises (Mikles & Laycock, 2015). Tulpamancers associate tulpas with positive
impacts on mental health and overall life (Isler, 2017). There has been a growth in
online communities on social media who share experiences as well as support and gui-
dance for developing tulpas.

Autonomous Sensory Meridian Response (ASMR) is a “sensory phenomenon” where
individuals experience a physical tingling sensation in their scalp and neck during
exposure to specific audio or visual stimuli, or “triggers”. ASMR triggers differ
between individuals, however, research indicates that there are a number of “types” of
triggers, with stimuli involving whispering, personal attention, crisp sounds and slow,
and careful movements being the most commonly reported to induce ASMR (Barratt
& Davis, 2015; Roberts et al., 2021). ASMR can be experienced “offline”, in everyday
life, but there has been a growth in dissemination and consumption of videos that can
trigger ASMR online (Barratt & Davis, 2015). Further, many people have an optimal
“trigger load”, or combination of triggers in one video, with research finding the most
commonly preferred load is two triggers in one video (such as whispering and personal
attention) (Barratt et al., 2017). Although sensory input is related to this experience, it is
not congruent with the physical output and evidence suggests that ASMR has been linked
to synaesthesia; a sensory phenomenon in which one sensory pathway (e.g. taste) leads to
an experience of a second sensory pathway (e.g. smell), suggesting ASMR is touch-
emotion synaesthesia (Poerio, 2016). ASMR is often accompanied by a feeling of
calmness and positive affect (Poerio et al., 2018) and is suggested to be a pleasant experi-
ence that is associated with absorption (McErlean & Osborne-Ford, 2020), the ability to
focus one’s attention on one entity or experience, but is not associated with trait
mindfulness (Roberts et al., 2021), nor cultivated through practice. The differences in
the appraisal of sensory experiences between the ASMR and Tulpamancer communities
and clinical populations are perhaps then an important contributor to experience-related
distress.
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Metacognition

Metacognition is the capacity to be aware of oneself, including one’s goals, thoughts,
feelings, behaviours, and knowledge (Lysaker et al., 2013, 2019). Individuals with a
psychotic disorder who experience hallucinations have greater difficulties or
deficits in accurately reflecting on and understanding their thoughts and mental
experiences (Hill et al., 2012; Trauelsen et al., 2016; Beck et al., 2004). Deficits in
metacognition may contribute to both the production and maintenance of distressing
hallucinations (Wells, 2007), and result in the misinterpretation of specific experi-
ences as distressing or threatening. Deficits in metacognition may impair reappraising
these experiences as non-threatening, thus maintaining these experiences. Research
has indicated that the relationship between metacognition and hallucination-prone-
ness is stronger in non-clinical than in clinical populations (Varese & Bentall,
2011).

When metacognition functions appropriately, awareness of oneself and reflection on
one’s experiences may increase, reducing distress associated with these experiences. In
the general population, more sub-clinical levels of schizotypal traits were associated
with higher metacognitive awareness, suggesting individuals in the general population
may be aware of unusual experiences but do not experience distress from these experi-
ences (Palmer-Cooper et al., 2020). With this in mind, the suggestion that those experi-
encing ASMR or identifying as Tulpamancers may be able to better reflect on their
experiences is an important consideration, but metacognitive awareness in these
groups has not been empirically studied.

Evidence has also shown metacognitive beliefs about the usefulness of paranoia
and unusual thoughts can maintain delusion-proneness in clinical groups (Morrison
et al., 2011). Further, lower self-reflectiveness (Carse & Langdon, 2013) and higher
overconfidence in beliefs is associated with higher levels of delusion-proneness
(Ekinci et al., 2012; Kimhy et al., 2014). Delusions are fixed false beliefs which
occur outside of the cultural norm (Garety & Freeman, 1999) and occur frequently
in the general population (Freeman et al., 2010). It, therefore, seems pertinent to
investigate delusion-proneness in these non-clinical groups with unusual sensory
experiences.

Where metacognitive awareness can be considered self-referential processing (e.g. “I
am constantly aware of my thinking”), schemas concerning oneself can be considered
self-referential content (e.g. “I am good” or “I am bad”). Studies have reported an associ-
ation between negative schemas towards self and others with delusion-proneness, specifi-
cally paranoia (Fowler et al., 2012; Gracie et al., 2007; Smith et al., 2006), and beliefs about
hallucinations (Thomas et al., 2015) or content of hallucinations (Scott et al., 2021).
There is also a noted association between negative self-schemas and persecutory delu-
sions in the general population (Kesting & Lincoln, 2013). However, no studies have
examined the relationship between schemas and hallucinations or delusion-proneness
in our groups of interest.

This research study aimed to compare self-reported metacognitive beliefs
(beliefs about one’s thoughts) and awareness (awareness of thought processes, e.g.
“I am constantly aware of my thinking” MCQ-30), and self-reflection (ability to con-
sider other people’s thoughts), e.g. “Even though I feel strongly that I am right, I
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could be wrong” BCIS), as well as schemas (beliefs about the self, e.g. “I am good”
BCSS) in three non-clinical populations: those experiencing ASMR, Tulpamancers,
and those with neither unusual sensory experience, to attempt to explain the
relationship between hallucination-proneness and metacognition. Additionally,
the relationship between metacognition and delusions in these groups will be
investigated.

Hypothesis

H1: Individuals who experience ASMR or who identify as Tulpamancers will have higher
hallucination-proneness (MUSEQ scores) than individuals who do not have these
experiences.
H2: Individuals who experience ASMR or who identify as Tulpamancers will have higher
delusion-proneness (PDI scores) than individuals who do not have these experiences.
H3: Individuals who experience ASMR or who identify as Tulpamancers will demonstrate
better metacognition (higher BCIS self-reflectiveness scores; lower MCQ-30 scores) and
more positive self-schemas (high positive and low negative self BCSS) than individuals
who do not have these experiences.
H4: Metacognition scores (BCIS self-reflectiveness scale; MCQ-30) and self-schemas (BCSS)
will predict hallucination-proneness (MUSEQ scores) and delusion-proneness (PDI scores)
in these non-clinical groups.

We will also explore which metacognitive variable is the most predictive of hallucina-
tion-proneness and delusion-proneness across the groups using step-wise regression
models.

Methods

Participants

Three groups of participants were recruited for this study:

(1) Participants who experience Autonomous Sensory Meridian Response (ASMR);
(2) Participants from Tulpamancy communities who have a Tulpa;
(3) Participants who do not belong to either community.

Groups 1 and 2 were recruited through targeted online, opportunity sampling
methods, for example through social media and Reddit.com in dedicated online commu-
nities and groups for individuals who experience ASMR (Reddit, n.d.a) or Tulpamancy
(Reddit, n.d.b). Group 3 was recruited using online opportunity sampling methods via
social media advertising, and University of Southampton student populations through
the School of Psychology research participation scheme. All participants had to be 18
years old or above and have no personal or direct relative with psychotic illness [partici-
pants were asked (1) “Have you ever been diagnosed with a psychotic disorder?” and (2)
“Do you have any immediate family members diagnosed with a psychotic disorder?”. If
they responded, “yes”, they would be excluded from the study and analysis]. UoS Psy-
chology Students received three research participation credits. No monetary compen-
sation was received by any participant.
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General procedure

Public engagement
Prior to designing the study, the first author (EPC) approached the ASMR and Tulpa-
mancer communities on “Reddit” (a social news aggregation, web content rating, and
discussion website; (Reddit, n.d.a, n.d.b) to enquire about inviting members to take
part in academic research to understand their experiences. The feedback was positive;
people endorsed such research and were interested in understanding their experiences.
Reddit was also used as a recruitment tool which was an effective avenue of recruitment
and enabled the research team to openly respond to questions from (potential)
participants.

Ethical approval
Ethical approval was obtained through The University of Southampton (ERGO Ethics
Ref: 53060). Consent was sought online using a tick box, where participants indicated
they read the information sheet and agree to take part. Participants were debriefed at
the end of the questionnaires.

Design

This was a cross-sectional online observational study, with five questionnaires assessing
metacognition (cognitive insight, metacognitive beliefs) self-schemas, and unusual
experiences (hallucination- and delusion-proneness) in three groups of individuals: par-
ticipants who report experiencing ASMR, participants who identify as Tulpamancers,
and participants who report not belonging to these communities.

Measures

See Supplementary Methods section for information on Cronbach’s Alpha for each
measure by group.

Self-reported ASMR/Tulpamancy
Participants were asked “Have you ever experienced Autonomous Sensory Meridian
Response, known as ASMR?” and “Have you ever experienced Tulpamancy, or had a
Tulpa?” and could respond with “Yes/No/Unsure”. If participants reported “unsure”
to these experiences, we coded this as not experiencing these. No definition of these
experiences were provided.

Unusual experiences
The Multimodal Unusual Sensory Experiences Questionnaire (MUSEQ) (Mitchell et al.,
2017) is a 43-item scale measuring anomalous sensory experiences with 6 subscales: audi-
tory, visual, smell, taste, bodily sensations, and sensed presence. Participants are asked to
respond to the statements on a 5-point Likert scale from never (0) to frequently (4).
Scores are totalled for each sensory modality. MUSEQ total score is obtained by
summing all the subscale scores (0-172). Both the full scale and subscales have been
demonstrated as possessing good reliability, internal consistency, discriminant validity
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between clinical and non-clinical groups, and construct validity with other anomalous
experience scales (Mitchell et al., 2017). The internal consistency was α = 0.95 in this
study.

The Peters Delusion Inventory (PDI) is a 21-item self-report questionnaire designed
to assess delusion-proneness in the general population (Peters et al., 2004). Participants
answer “yes” or “no” to 21 statements. If they answer “yes”, then they are asked to rate
from 1 to 5 the degree of (1) conviction, (2) preoccupation, and (3) distress of the
endorsed experience on a Likert scale. A total score is devised by summing the
number endorsed, conviction, preoccupation, and distress. This revised version of the
PDI, the PDI-21, has demonstrated internal consistency, test-retest reliability, and val-
idity (Peters et al., 2004). It has been shown to be appropriate for use in clinical and
non-clinical groups (Balzan et al., 2016; Carse & Langdon, 2013), including University
students (Fonseca-Pedrero et al., 2012). The internal consistency was α = 0.73 in this
study.

Metacognition
Beck Cognitive Insight Scale (BCIS) is a self-report questionnaire which has 15 state-
ments rated from (0) “Do not agree at all” to (3)“agree completely” (Beck et al., 2004).
The items are divided into 9-item self-reflectiveness (ability to consider the possibility
that one’s belief could be false; scores range 0-27) and 6-item self-certainty (overconfi-
dence in the accuracy of one’s current beliefs; scores range 0-18). A composite score is
calculated by subtracting the self-certainty score from the self-reflectiveness score.
Higher scores on composite and self-reflectiveness and a lower score on self-certainty
reflect better metacognitive awareness. Self-reflectiveness has been linked to metacogni-
tive monitoring (Gilleen et al., 2016; Wright et al., 2019), and cognitive biases have been
assessed using the self-certainty subscale of BCIS which captures overconfidence in
beliefs and may be less relevant to metacognition (Gilleen et al., 2016). The internal con-
sistency for the self-reflectiveness subscale was α = 0.65 in this study, and α = 0.57 for the
self-certainty subscale in this study.

Metacognitions Questionnaire-30 (MCQ-30; (Wells & Cartwright-Hatton, 2004) is a
30-item self-report questionnaire measuring individual differences in metacognitive
beliefs, judgements, and monitoring tendencies on a 4-point rating scale from (1) do
not agree to (4) agree very much. The questions are based on the metacognitive model
of psychological disorders (Wells & Matthews, 1994, 1996) and generally centre on the
degree to which a desire to monitor and control cognitive processes is endorsed. The
MCQ-30 has 5 factors: cognitive confidence (confidence in one’s cognition and
memory), positive beliefs about worry, cognitive self-consciousness (the tendency to
focus attention on thought processes), negative beliefs about uncontrollability of
thoughts and danger, and beliefs about need to control thoughts. MCQ-30 has good psy-
chometrics: good internal consistency, validity, and test-retest reliability (Wells & Cart-
wright-Hatton, 2004), and is appropriate for those with psychosis, high clinical risk, and
non-clinical control participants (Austin et al., 2015; Bright et al., 2018; Jones & Ferny-
hough, 2006). The internal consistency for MCQ-30 was α = 0.89 in this study.

Brief Core Schema Scales (BCSS; (Fowler et al., 2006) is a 24-item self-report question-
naire that assesses schemata concerning self and others on a 5-point rating scale (0)
believe it slightly to (4) believe it totally). This scale has four dimensions of self-other
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evaluation: negative-self, positive-self, negative-others, positive-others. Scores are
totalled for each of the four dimensions (score 0–24 each). This measure has good psy-
chometric properties, including internal consistency, stability of factors, validity, and is
appropriate for those with psychosis, high clinical risk, and non-clinical control partici-
pants (Addington & Tran, 2009; Fowler et al., 2006; Smith et al., 2006). The internal con-
sistency for BCSS positive self was α = 0.82, negative self was α = 0.53, positive other was
α = 0.90, and negative other was α = 0.88 in this study.

Statistical analyses

Data was within normal limits, except PDI total showed a negative skew. We used a
square root transformation. Missing data was very minimal and could acceptably be
ignored by excluding those with missing data. First, analyses included obtaining descrip-
tive statistics for each of the groups [controls, ASMR, Tulpamancers, and Tulpamancers+
(reporting ASMR)] and ANCOVAs to compare differences between the groups on psy-
chotic experiences (MUSEQ and PDI) and metacognition (BCIS-SR, MCQ-30 total and
subscales, BCSS positive self, and BCSS negative self), while controlling for age, gender,
and ethnicity as these were significantly different between the groups. After this, we con-
ducted correlations to assess associations (and covariates) between psychotic experiences
and metacognition. We applied a Bonferroni-corrected P-value (P < .05 divided by
number of correlations, 45 correlations/.05 = .0011) for the correlation analyses. Next,
we conducted a series of stepwise regression analyses including covariates and all meta-
cognitive variables to predict psychotic experiences (MUSEQ and PDI) across the four
groups. SPSS 24 was used for all analyses and a P-value of < .05 was considered signifi-
cant. Due to the novel nature of this research, a power analysis calculation was not poss-
ible using previously published data. Sample size was decided based on ability to recruit
Tulpamancers and people who experience ASMR.

Results

Demographics

A total of 246 participants, recruited online, took part in the study. Three participants
reported that they had been diagnosed with a psychotic disorder and, in accordance
with the eligibility criteria, were removed from the analysis. Within the Tulpamancers
group, 56% (N = 45) reported experiencing ASMR. We split the Tulpamancers group
into: Tulpamancer only and Tulpamancers reporting ASMR (Tulpamancer+), and we
aimed to assess whether these two groups were different in terms of demographics.
Age and gender did not differ between the two groups: gender (p = .52) and age (p
= .53) (see Table 1).

Group comparisons

Table 2 reports the descriptive statistics for unusual experiences and metacognition
across the four groups. ANCOVA analyses, including age, gender, and ethnicity as cov-
ariates, demonstrated three between-group differences in metacognitive beliefs scale:
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MCQ-30 total, F(6,236) = 3.27, p=.02, η2 = 0.4. Posthoc analyses with adjusted means
show that Tulpamancers (M = 60.49, SE = 2.36) scored significantly lower than the
three other groups (control: M = 67.32, SE = 1.8, p = .03, ASMR: M = 68.81, SE = 1.43,
p = .003, and Tulpamancers+: M = 68.54, SE = 2.15, p = .01). MCQ-30 positive beliefs
about worry, F(6, 238) = 5.22, p = .002, η2 = 0.06. Posthoc analyses with adjusted
means show that Tulpamancers (M = 10.46, SE = 0.58) scored significantly lower than
the three other groups (control: M = 12.80, SE = 0.44, p = .002, ASMR: M = 13.14, SE =
0.35, p < .001, and Tulpamancers+: M = 12.36, SE = 0.52, p = .01). MCQ-30 negative
beliefs about uncontrollability or danger of thoughts, F(6, 238) = 4.36, p = .005, η2 =
0.05. Posthoc analyses with adjusted means show that Tulpamancers (M = 11.61, SE =
0.54) scored significantly lower than two other groups (control: M = 13.19, SE = 0.41,
p = .03, ASMR: M = 13.92, SE = 0.33, p < .001), and Tulpamancers+ (M = 13.17, SE =
0.49, p = .03).

An ANCOVA analysis, including age gender, and ethnicity as covariates, demon-
strated a between-group difference in MUSEQ total, F(6,235) = 2.70, p = .047, η2 = 0.03,
with Tulpamancers+ group reporting the highest score on the measure (see Table 2).
Posthoc analyses with adjusted means show that Tulpamancers+ (M = 60.99, SE =
4.60) reported significantly higher unusual experiences than the three other groups

Table 1. Descriptive and frequency statistics for demographics divided into four groups.
Control (N =

68)
ASMR (N =

99)
Tulpamancers (N =

35)
Tulpamancer+ (N

= 44) Difference tests

Age 20.19 (3.90) 30.53
(10.94)

25.03 (6.92) 27.39 (8.23) F(3,245) = 20.59,
p < .001.

Gender (%
female)

87% 23% 40% 27% X2 (9, 246) = 52.9,
p < .001

Ethnicity
Black or Black
British

1.5% 2% 0% 0% X2 (12, 246) = 10.2,
p=.6a

White 90% 88% 83% 75%
Asian or Asian
British

1.5% 1% 8.5% 2%

Mixed race 4% 5% 0% 11.5%
Other ethnic
groups

3% 4% 8.5% 11.5%

Country of origin X2 (18, 246) = 124.05,
p < .001UK 58 39 1 2

Europe 6 11 11 5
North America 3 39 23 29
South America 0 3 0 4
Australia 0 3 0 2
Asia 1 2 0 2
Africa 0 2 0 0
Country of
residence

X2 (15, 246) = 138.19,
p < .001

UK 63 44 1 1
Europe 3 10 11 6
North America 2 38 23 30
South America 0 2 0 4
Australia 0 4 0 2
Asia 0 1 0 1
Africa 0 0 0 0

Tukey posthoc: Age: control < ASMR***, control < Tulpamancers*, control < Tulpamancers+***, ASMR > Tulpamancers**.
NOTE: χ2 = chi-squared test, F = ANOVA, p < .05=*, p < .01=**, p < .001***

Tulpamancer+ (identify as Tulpamancers and report ASMR).
aWe converted ethnicity into White vs. Non-White to include as a covariate. X2 (3, 246)=5.49, p=.14.
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(control: M = 45.32, SE = 3.83, p = .01, ASMR: M = 49.92, SE = 3.086 p = .047, and Tulpa-
mancers: M = 45.24 SE = 5.01, p = .02).

ANCOVA analyses, including age, gender, and ethnicity as covariates, were also con-
ducted for the following scales which were non-significant: MCQ-30 cognitive confi-
dence, F(6,238) = 1.02, p = .39, η2 = 0.01, MCQ-30 cognitive self-consciousness, F
(6,238) = 2.30, p = .08, η2 = 0.03, MCQ-30 need to control thoughts, F(6,236) = 2.29, p
= .08, η2 = 0.03, BCIS self-reflectiveness, F(6,239) = 2.48, p = .06, η2 = 0.03, BCSS negative
self, F(6,239) = 1.16, p = .33, η2 = 0.01, BCSS positive self, F(6,239) = 1.96, p=.12, η2 = 0.02,
and PDI total F(6, 239) = 1.51, p=.21, η2 = 0.02.

Correlational analyses

Correlation matrices reporting relationships between metacognition (BCIS self-reflec-
tiveness scale, MCQ-30, MCQ-30 subscales, BCSS negative self and positive self) and
MUSEQ total and PDI total in the whole sample are provided in Table 3 and correlations
in the four groups are provided in supplementary materials (Tables S1-4).

Stepwise regression analyses

Assumptions regarding multicollinearity, homoscedasticity, homogeneity of variance,
and normality of random effects were met. There was a slight deviation from

Table 2. Descriptive statistics for continuous variables divided into four groups.
Control (N =

68)
ASMR (N =

99)
Tulpamancers (N =

35)
Tulpamancer+ (N

= 44)

MUSEQ total score 45.16 (27.6) 48.48 (27.11) 46.91 (30.27) 63.14 (31.52)
MUSEQ auditory score 11.90 (5.48) 12.36 (6.05) 10.66 (6.31) 13.43 (7.0)
MUSEQ visual score 9.62 (6.8) 10.36 (6.97) 9.65 (7.6) 12.35 (7.61)
MUSEQ Olfactory score 5.47 (5.31) 7.36 (6.10) 4.54 (5.69) 8.93 (7.50)
MUSEQ Gustatory score 5.57 (5.52) 5.27 (5.14) 5.11 (6.09) 6.88 (5.59)
MUSEQ bodily sensed score 9.57 (7.0) 10.13 (7.04) 11.66 (8.50) 15.34 (7.86)
MUSEQ Sensed Presence score 3.03 (2.89) 2.85 (2.82) 5.46 (3.92) 5.39 (3.84)
PDI total score 33.75 (27.62) 32.76 (24.82) 37.89 (21.96) 48.50 (35.50)
PDI total score (square root
transformation)

5.05 (2.66) 5.27 (2.39) 6.00 (1.65) 6.38 (2.82)

BCIS self-reflectiveness score 16.22 (3.89) 15.0 (4.11) 14.11 (3.59) 15.73 (3.34)
BCSI self-certainty score 7.81 (2.53) 8.42 (2.57) 6.86 (3.39) 8.48 (2.77)
BCIS CI score 8.41 (5.67) 6.58 (5.04) 7.26 (5.48) 7.25 (5.05)
MCQ total score 68.13 (15.48) 68.40 (12.99) 60.44 (11.23) 68.07 (12.05)
Cognitive confidence 13.13 (3.45) 13.22 (3.13) 12.38 (2.74) 13.61 (2.69)
Positive beliefs of worry 13.25 (3.76) 12.95 (3.17) 10.44 (2.73) 12.11 (3.36)
Cognitive self-consciousness 12.96 (2.86) 13.41 (2.84) 12.74 (2.80) 14.36 (2.65)
Negative beliefs about uncontrollability
and danger

13.53 (3.46) 13.71 (2.81) 11.65 (2.81) 13.05 (2.94)

Need to control thoughts 15.26 (3.77) 15.15 (3.28) 13.24 (3.15) 14.79 (3.47)
BCSS score
BCSS negative self 3.50 (5.01) 4.02 (4.45) 3.51 (4.37) 3.18 (4.04)
BCSS positive self 10.34 (5.84) 10.27 (6.38) 11.83 (5.53) 11.52 (5.81)
BCSS negative other 3.03 (4.81) 4.68 (6.01) 2.77 (4.19) 3.70 (4.63)
BCSS positive other 11.37 (5.77) 9.28 (6.49) 8.66 (4.32) 8.59 (6.0)

NOTE: p < .05=*, p < .01=**, p < .001***
Tulpamancer+ (identify as Tulpamancers and report ASMR)
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Table 3. Correlational matrix with metacognition (BCIS self-reflectiveness scale, MCQ-30, BCSS negative self and positive self) and MUSEQ total and PDI total in the
full sample.

BCIS-SR MCQ-30 total MCQ-30 CC MCQ-30 PBW MCQ-30 CSC MCQ-30 NBUD MCQ-30 NCT BCSS negative self BCSS positive self MUSEQ total

MCQ-30 total r = .5
p < .001

NA

MCQ-30 CC r = .33
p < .001

r = .82
p < .001

NA

MCQ-30 PBW r = .42
p < .001

r = .86
p < .001

NA NA

MCQ-30 CSC r = .39
p < .001

r = .80
p < .001

NA NA NA

MCQ-30 NBUD r = .46
p < .001

r = .89
p < .001

NA NA NA NA

MCQ-30 NCT r = .49
p < .001

r = .85
p < .001

NA NA NA NA NA

BCSS negative self r = .24
p < .001

r = .32
p < .001

r = .18
p=.004

r = .27
p < .001

r = .26
p < .001

r = .31
p < .001

r = .32
p < .001

BCSS positive self r =−.17
p=.01

r =−.3
p < .001

r =−.14
p=.03

r =−.33
p < .001

r =−.17
p=.007

r =−.3
p < .001

r =−.3
p < .001

r =−.55
p < .001

MUSEQ total r = .31
p < .001

r = .35
p < .001

r = .29
p < .001

r = .26
p < .001

r = .33
p < .001

r = .32
p < .001

r = .28
p < .001

r = .26
p < .001

r =−.18
p=.01

PDI total r = .29
p < .001

r = .32
p < .001

r = .27
p < .001

r = .20
p < .001

r = .27
p < .001

r = .27
p < .001

r = .33
p < .001

r = .40
p < .001

r =−.12
p=.06

r = .55
p < .001

BCIS-SR = Beck Cognitive Insight Scale (self-reflectiveness subscale); MCQ-30= Metacognition Questionnaire 30; MCQ-30 CC = cognitive confidence; MCQ-30 PBW = positive beliefs about worry;
MCQ-30 CSC = cognitive self-consciousness, MCQ-30 NBUD = negative beliefs about uncontrollability or danger; MCQ-30 NCT = need to control thoughts; BCSS = Brief Core Schema Scale;
MUSEQ = Multimodal Unusual Sensory Experiences Questionnaire; PDI = Peters et al Delusion Inventory. All correlations were significant so bold signifies moderate-high correlations,
when controlling for multiple comparisons (p=.001). NA = intra-scale correlations were not conducted.
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homoscedasticity for MUSEQ and PDI regression analyses in the Tulpamancer group,
but this was within reasonable limits.

Control group
MUSEQ. A stepwise regression assessed the predictive value of the MCQ-30 subscales,
BCIS self-reflectiveness scale, and BCSS negative and positive self-schema scales on
MUSEQ total for the control group. After including age, gender, and ethnicity as covari-
ates, both BCIS-SR and MCQ-30 positive beliefs about worry were significant predictors
(B = 0.42, p < .001; B = 0.31, p = .01), and the full statistical model (including covariates)
was significant, R2 = .36, F(5, 67) = 6.85, p < .001.

PDI. When controlling for covariates, MCQ-30 need to control thoughts and BCSS
negative self-schema were a significant predictors (B = 0.33, p = .01; B = 0.32, p = .01),
and the full statistical model (including covariates) was significant, R2 = .31, F(5, 67) =
5.53, p < .001.

ASMR group
MUSEQ. After including covariates, BCIS self-reflectiveness scale and MCQ-30 cognitive
confidence were significant predictors (B = 0.25, p = .02, B = 0.25 p = .01) and the full stat-
istical model (including covariates) was significant, R2 = .23, F(5, 96) = 5.36, p < .001.

PDI. After including covariates, BCSS negative self-schema and MCQ-30 cognitive
confidence were significant predictor (B = 0.41, p < .001; B = 0.23, p = .01) and the full
statistical model (including covariates) was significant, R2 = .29, F(5, 97) = 7.39, p < .001.

Tulpamancers only
MUSEQ. After controlling for covariates, no metacognitive variable predicted MUSEQ in
the Tulpamancer group. The statistical model including only covariates was non-signifi-
cant, R2 = .02, F(3, 32) = 0.16, p = .92.

PDI. After including covariates, MCQ-30 cognitive self-consciousness was the only
significant predictor (B = 0.44, p = .02) and the full statistical model (including covari-
ates) was non-significant, R2 = .20, F(4, 33) = 1.83, p = .15.

Tulpamancer+ group
MUSEQ total. When controlling for covariates, MCQ-30 need to control thoughts was
the only significant predictor (B = 0.53, p < .001) and the full statistical model (including
covariates) was significant, R2 = .30, F(4, 41) = 3.99, p = .009.

PDI. After including covariates, BCIS self-reflectiveness was the only significant pre-
dictor (B = 0.61, p < .001) and the full statistical model was significant, R2 = .34, F(4, 42)
= 4.83, p = .003.

Discussion

This study compared self-reported metacognitive awareness, metacognitive beliefs, and
self-schemas of three non-clinical populations, two of which have regular unusual
sensory experiences. It was discovered that several Tulpamancers also experienced
ASMR, and so four groups of individuals were compared; people who report experien-
cing ASMR, those who identify as Tulpamancers only, and those who identify as
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Tulpamancers and report ASMR (Tulpamancer+), as well as people who experience none
of these phenomena. Together, these comparisons investigated the association between
metacognition and non-clinical unusual sensory experiences.

Unusual sensory experiences and hallucination-proneness

Results partially supported our first hypothesis, as there was a between-group difference
in hallucination-proneness, revealing that Tulpamancer+ have a higher proneness to hal-
lucinations than the other three groups. Thus, individuals who have several different
unusual sensory experiences appear to be more hallucination-prone. Across groups,
there was also a strong positive correlation between hallucination-proneness and delu-
sion-proneness, similar to previous evidence in non-clinical populations (Preti et al.,
2007; Vellante et al., 2012).

Unusual sensory experiences and delusion-proneness

Results did not support our second hypothesis, as there were no group differences in
delusion-proneness. Group mean scores were similar to previously reported, non-clinical
samples (Peters et al., 2004). This indicates that, despite an association between halluci-
nation-proneness and delusion-proneness across groups, these group differences are
indeed focussed on unusual sensory experiences, rather than other unusual experiences
such as delusional ideation.

Unusual sensory experiences and metacognition

Results partially support our third hypothesis. There were no between-group differences
in self-reflection. Group mean scores were similar to previously reported community,
non-clinical samples (Buchy et al., 2012). However, there was a group difference in
endorsement of metacognitive beliefs, where the Tulpamancer group had endorsed
fewer metacognitive beliefs (lower scores on the MCQ-30) relative to the other groups,
as predicted. Generally, group mean scores were similar to community, non-clinical
samples (Wells & Cartwright-Hatton, 2004). This effect was driven by differences on
positive beliefs about worry and negative beliefs about uncontrollability or danger of
thoughts, where Tulpamancers scored lower on the MCQ-30. These differences may
be explained by the meditative practices involved in Tulpamancy; research has demon-
strated that mindfulness-related practices, and meditation-related thinking styles, are
associated with fewer unhelpful metacognitive beliefs (Ottavi et al., 2019; Sugiura &
Sugiura, 2015). Further, meditation practice can improve objective metacognitive judge-
ments in non-clinical samples (Baird et al., 2014). Results, therefore, indicate that people
with these unusual sensory experiences have intact metacognitive self-reflection and
similar levels of metacognitive belief endorsement and confidence in their beliefs to con-
trols. Results support the suggestion that people with non-clinical unusual sensory
experiences generally have intact metacognitive awareness and beliefs, compared to clini-
cal groups. Further, there were no group differences in self-schemas, and mean scores for
all sub-scales were equivalent to non-clinical samples reported (Fowler et al., 2006).
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However, direct comparisons between clinical groups and our groups of interest are
needed.

A whole group correlation analysis indicated that there was a positive moderate
association between metacognitive self-reflection and hallucination-proneness. This is
the opposite of what we see in clinical groups who experience hallucinations (Beck
et al., 2004; Kao et al., 2011) and similar to what has been observed in non-clinical
studies about psychosis-spectrum experiences (Palmer-Cooper et al., 2020). However,
there was a positive association between metacognitive beliefs and hallucination-prone-
ness, similar to the relationship observed in clinical groups (Hill et al., 2012). Metacog-
nitive self-reflection was moderately and positively correlated with metacognitive belief
endorsement in a whole group analysis, and this was also the case for individual group
correlations. Theories of metacognition and hallucination-proneness indicate that
unusual sensory experiences are associated with metacognitive beliefs in both clinical
and non-clinical groups, though evidence demonstrates this relationship is stronger in
non-clinical samples (Varese & Bentall, 2011). Together, this perhaps suggests metacog-
nitive reflection on both thoughts and unusual sensory experiences is what differs
between clinical and non-clinical groups, rather than beliefs or experiences themselves.
When considering the difference in distress between clinical and non-clinical hallucina-
tion-prone individuals, more accurate reflection may allow for better perceived under-
standing of the experiences, and thus less distress. Further, ASMR and Tulpamancy
are sought after, which indicates a degree of reflection and positive beliefs about these
unusual sensory experiences.

Metacognitive predictors

In terms of predictors of unusual experiences, our fourth hypothesis was partially sup-
ported. Both self-reflection and metacognitive belief endorsement were significant pre-
dictors of hallucination-proneness in controls, whereby both higher self-reflection and
higher cognitive self-consciousness, which is the tendency to focus attention on
thought processes, positively predicted hallucination-proneness. Neither were predictive
of delusion-proneness in controls. In people experiencing ASMR, less cognitive confi-
dence in attention and memory was the only significant metacognitive predictor of hal-
lucination-proneness. For delusion-proneness, less cognitive confidence and more
negative self-schemas were significant predictors in this group. Neither measure of meta-
cognition predicted hallucination-proneness in Tulpamancers, however cognitive self-
consciousness predicted delusion-proneness. For Tulpamancer+, metacognitive beliefs
about the need to control thoughts were the only significant predictor of hallucina-
tion-proneness. Conversely, metacognitive self-reflection was the only significant predic-
tor of delusion-proneness in this group.

Generally, the results demonstrate that metacognition can influence hallucination-
proneness and delusion-proneness in the non-clinical population, regardless of the
type of unusual sensory experiences they have, even if the experiences are sought after.
Whilst there were some differences in the way in which metacognition predicted hallu-
cination-proneness across these groups, results support previous research highlighting a
relationship between metacognitive beliefs, awareness, and hallucination-proneness
(Palmer-Cooper et al., 2020; Varese & Bentall, 2011). Our results highlight that
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different unusual experiences may be influenced by or appraised using different cognitive
mechanisms and metacognitive awareness. While speculation about whether this is cause
or effect is outside the scope of the present study, these findings further highlight the
complex nature of metacognitive processes and their role in understanding and main-
taining unusual sensory experiences. Future work could also consider the role of well-
being to build a more robust predictive model of these experiences and processes. The
difference between the unusual sensory experiences investigated in the present study,
and clinical experiences of hallucinations, seems to be in content and distress experi-
enced. ASMR and Tulpamancy are both associated with increases in wellbeing (Isler,
2017; Poerio et al., 2018), whereas when hallucinations are experienced in clinical
groups, they are typically associated with distress and reduced wellbeing. Future
research is needed to identify mechanism of action in ASMR and Tulpamancy to
understand differences in unusual sensory experiences between clinical and non-clini-
cal groups and other groups who engage in absorbing activities and experiences with
associated hallucination-like experiences, such as those who experience Game Transfer
Phenomenon (Ortiz De Gortari & Griffiths, 2015), would also be useful comparators.
Finally, self-schemas appear to play a less consistent role across groups in relation to
hallucination-proneness. This highlights that self-referential processing, rather than
self-referential content, is important in understanding and maintaining unusual
sensory experiences.

ASMR and Tulpamancy

This study reported that those who report experiencing only ASMR or Tulpamancy are
not more prone to hallucinations or delusions than other non-clinical groups. However,
Tulpamancers who also experience ASMR were more hallucination-prone than the other
groups and this is likely due to these individuals experiencing more varied unusual sen-
sations. Findings also indicate that, even when combined, these unusual sensory experi-
ences do not automatically put an individual at risk of delusion-proneness. The
difference between Tulpamancers and ASMR may be that Tulpamancers meditate and
self-generate the experience (Mikles & Laycock, 2015), whereas ASMR requires external
input in the form of tactile, visual and auditory stimuli to occur (Barratt & Davis, 2015;
Roberts et al., 2021). To date, most ASMR research has focussed on people who initiate
the experience using visual and auditory media. Further research should investigate the
occurrence of ASMR in more naturalistic settings, i.e. people who experience ASMR in
everyday life.

Limitations

This study relied on self-report of ASMR and Tulpamancy experiences. We acknowledge
that this did not enable verification of experiences, and thus group status. Future research
should ensure that more detailed screening is used to identify those with experience
ASMR and Tulpamancy involves more in depth. For example, to screen those with
ASMRHostler et al. (2019) recommend 1) an in-depth description of ASMR be provided,
2) completion of an ASMR checklist, 3) presentation of ASMR videos and responding to
questions about tingles, and 4) consistency tests, involving self-report of experiences at
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different time points. Similar approaches could be utilised to verify Tulpamancy experi-
ences, such as 1) an in-depth description of Tulpamancy be provided and 2) space for
individuals to write about their individual Tulpamancy experiences. To our knowledge,
there are no validated screening questionnaires that allow for the quantitative compari-
son of Tulpamancer experiences.

Groups were not matched according to gender and age, due to the opportunity
sampling recruitment strategy, which resulted in different age and gender profiles for
each group. Age and gender were controlled in the analysis, but this was not a perfect
resolution and future studies should aim to stratify the sample by important character-
istics. Further, future studies should employ larger sample sizes to ensure acceptability
for regression analyses.

Conclusions

Our study demonstrated that individuals who experienced more than one unusual
sensory phenomenon, i.e. experience ASMR and Tulpamancy, were more hallucina-
tion-prone, but were not more prone to delusional thinking. Regarding metacognition,
there were no clear differences between groups regarding metacognitive awareness,
however, Tulpamancers had the lowest endorsement of metacognitive beliefs. Generally,
metacognitive beliefs and self-reflection influence a person’s hallucinatory experiences in
the non-clinical population, even if the experiences are sought after. Results support the
suggestion that metacognitive awareness is involved in the experience and processing of
unusual sensory experiences, and suggest this may be the mechanism that reduces the
distress associated with these experiences.
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