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a b s t r a c t
Despite growing evidence for demonstrated efﬁcacy of mindfulness in various disorders, there is a continuous concern about the relationship between mindfulness practice and psychosis. As schizotypy is part of
the psychosis spectrum, we examined the relationship between long-term mindfulness practice and
schizotypy in two independent studies. Study 1 included 24 experienced mindfulness practitioners (19
males) from the Buddhist tradition (meditators) and 24 meditation-naïve individuals (all males). Study 2
consisted of 28 meditators and 28 meditation-naïve individuals (all males). All participants completed
the Schizotypal Personality Questionnaire (Raine, 1991), a self-report scale containing 9 subscales (ideas
of reference, excessive social anxiety, magical thinking, unusual perceptual experiences, odd/eccentric behavior, no close friends, odd speech, constricted affect, suspiciousness). Participants of study 2 also completed the Five-Facet Mindfulness Questionnaire which assesses observing (Observe), describing
(Describe), acting with awareness (Awareness), non-judging of (Non-judgment) and non-reactivity to
inner experience (Non-reactivity) facets of trait mindfulness. In both studies, meditators scored signiﬁcantly lower on suspiciousness and higher on magical thinking compared to meditation-naïve individuals and
showed a trend towards lower scores on excessive social anxiety. Excessive social anxiety correlated negatively with Awareness and Non-judgment; and suspiciousness with Awareness, Non-judgment and Nonreactivity facets across both groups. The two groups did not differ in their total schizotypy score. We conclude that mindfulness practice is not associated with an overall increase in schizotypal traits. Instead, the
pattern suggests that mindfulness meditation, particularly with an emphasis on the Awareness, Nonjudgment and Non-reactivity aspects, may help to reduce suspiciousness and excessive social anxiety.
© 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).

1. Introduction
Mindfulness is a translation of the Pali term sati that in meditation
context refers to remembering to keep awareness of one's practice.
Mindfulness practice normally proceeds in stages, starting from the
mindfulness of bodily sensations to awareness of feelings and
thoughts, ultimately aimed at developing a present-centered awareness without an explicit focus. These stages are apparent in most
schools of Buddhism, as well as in Mindfulness-Based Interventions
(MBIs) such as Mindfulness-Based Stress Reduction (MBSR; KabatZinn, 1990) and Mindfulness-Based Cognitive Therapy (MBCT;
⁎ Corresponding author at: Department of Psychology (P077), Institute of Psychiatry, Psychology and Neuroscience, King's College London, De Crespigny Park, London
SE5 8AF, UK.
E-mail address: veena.kumari@kcl.ac.uk (V. Kumari).

Segal et al., 2002). Mindfulness practice as incorporated in MBIs is
often contrasted with more effortful concentration-based practices
such as those taught in Theravada Buddhism (Bishop et al., 2004).
The traditions of Buddhism most closely aligned with mindfulness
as taught in MBSR and MBCT are Dzogchen and Mahamudra, which
take a gentle approach to practice by letting go of any striving to
achieve a particular mental state, and simply resting in a presentcentered awareness free of emotional reactivity and conceptual elaboration (Dunne, 2011; Kabat-Zinn, 2011).
MBSR has been shown to reduce stress, depression, and anxiety,
and to improve general wellbeing in a number of physical and psychological conditions (meta-analysis, Hofmann et al., 2010; Zainal
et al., 2013), as well as in healthy populations (meta-analysis, Khoury
et al., 2015). MBCT has been reported to prevent depression relapse
(Teasdale, 2000), and to be at least as effective as anti-depressants
(Kuyken et al., 2015). Mindfulness as a trait also inversely correlates

http://dx.doi.org/10.1016/j.scog.2016.05.001
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2

E. Antonova et al. / Schizophrenia Research: Cognition 5 (2016) 1–6

with anxiety and depression in healthy individuals (Baer et al., 2004).
Despite this transdiagnostic efﬁcacy of MBIs, the relationship between mindfulness and psychosis is currently unclear.
There are persistent concerns that mindfulness might induce psychosis in vulnerable individuals and even in people with no previous
history or known vulnerability to psychosis based on a number of
single-case studies that appear to suggest that meditation can induce
acute psychotic episodes in individuals with a history of schizophrenia (Walsh and Roche, 1979), as well as in people without a history of
psychiatric illness (Sethi and Subhash, 2003; Yorston, 2001). However, as discussed in more detail by Shonin et al. (2014), in all these
cases the individuals were involved in intensive meditation retreats,
and it is unclear to what extent the meditation practices that the described cases were engaged with are in line with the approach
employed in MBIs. A number of MBIs for psychosis conducted to
date, although mostly preliminary, suggest that mindfulness practice
of short duration can actually alleviate the distress associated with
psychotic symptoms, such as hearing voices, and reduce depression
and anxiety (Abba et al., 2008; Chadwick et al., 2008, 2009;
Escudero-Perez et al., 2015; Moritz et al., 2015; Randal et al., 2015;
Strauss et al., 2015; Tong et al., 2015; Ubeda-Gomez et al., 2015).
With a clinical prevalence of about 7 per 1000 in the adult population,
psychosis is more common among the general population than previously assumed (Johns et al., 2004) and is expressed along a continuum
(Verdoux and Van Os, 2002). Schizotypy is a psychological construct,
encompassing a range of personality traits and cognitions that are similar
to psychosis but less severe in nature (Ettinger et al., 2014). According to
Raine et al. (1995), schizotypy is characterized by nine dimensions: ideas
of reference, excessive social anxiety, magical thinking, unusual perceptual experiences, eccentric behavior or appearance, no close friends or
conﬁdants, odd speech, constricted affect and suspiciousness. Schizotypy
clearly encompasses both psychosis-like symptoms and symptoms related to anxiety and depression.
The main aim of the present study therefore was to examine the
relationship between regular long-term (N 2 years) practice of mindfulness and the dimensions of schizotypy (Raine, 1991) in two independent studies. Based on the reviewed evidence for the positive
effects of mindfulness on anxiety and depression, it was hypothesized that experienced meditators will score lower on the excessive
social anxiety and constricted affect compared to meditation-naïve
individuals. Given the lack of any direct data on this topic, no speciﬁc
predictions were made in relation to other schizotypy dimensions. It
was, however, anticipated that any associations present in both studies, even if with a small effect size, would represent true effects. Study
2, in addition to aiming to replicate the ﬁndings of Study 1, explored
the relationship between the dimensions of schizotypy and the facets
of trait mindfulness indexed by the Five Facets Mindfulness questionnaire (FFMQ) (Baer et al., 2006).
2. Methods
2.1. Participants and design
This investigation included two independent studies. Study 1 included 24 experienced lay meditators (19 males) and 24
meditation-naïve individuals (all males). The meditators were recruited from Buddhist centers across the UK via posters and advertisements. Meditators had to have been consistent in their practice
for over 2 years, practicing at least 6 days a week for a minimum of
45 min a day, and were drawn from Dzogchen and Mahamudra traditions of Tibetan Buddhism. Meditation-naïve individuals had to have
no experience of mindfulness-related practices including meditation,
yoga, tai chi, chi gong, or martial arts and were recruited from a database of healthy volunteers as well as emails and circulars sent to the
students and staff of King's College London. Study 2 included 28

experienced male meditators mainly from Zen, Theravada, Vajrayana
and Triratna traditions of Buddhism, and 28 meditation-naïve male
individuals, recruited in the same way as Study 1 using the same
criteria.
Additional inclusion criteria for both studies included IQ N 80 as
assessed by Wechsler Abbreviated Scale of Intelligence (Wechsler,
1999), age between 18 and 60 years, non-smoking and not drinking
more than 28 units of alcohol per week. Participants with diagnosis
of neuropsychiatric disorders, current or past, substance abuse and/
or regular prescription medication as assessed by the screening interview were excluded.
The study procedures were approved by King's College London research ethics committee. Participants provided written informed
consent to their participation and were compensated for their time.
2.2. Assessment of schizotypal personality traits and mindfulness
All participants completed the Schizotypal Personality Questionnaire (SPQ) (Raine, 1991) which contains 9 subscales: ideas of reference, excessive social anxiety, magical thinking, unusual perceptual
experiences, odd/eccentric behavior, no close friends, odd speech,
constricted affect and suspiciousness. This 74-item assessment of
DSM-III-R schizotypal personality disorder provides an overall score
of individual differences in schizotypal personality in addition to
the scores of the above-mentioned subscales. With high internal reliability (0.90), test–retest reliability (0.82), convergent validity (0.59)
and discriminant and criterion validity (0.63, 0.68), it is considered a
well-validated measure of schizotypy.
All participants of Study 2 also completed the FFMQ (Baer et al.,
2006) to investigate the relationship between trait mindfullness
and schizotypy. FFMQ has been derived from factor analysis performed on ﬁve of the most commonly used mindfulness measures.
The ﬁve facets are observing (Observe), describing (Describe), acting
with awareness (Awareness), non-judging of inner experience (Nonjudgment), and non-reactivity to inner experience (Non-reactivity)
as assessed using Likert scale with 39 items. FFMQ has high internal
consistency, ranging from 0.75 (Non-reactivity) to 0.91 (Describe).
2.3. Data analysis
Group differences in age, IQ, FFMQ and SPQ scores were examined
using independent sample t-tests, run separately for the two studies.
Given the signiﬁcant difference in age and IQ between the meditator
and meditation-naïve groups in Study 1 (Table 1), we examined the
relationship of SPQ scores with age and IQ, and then re-evaluated
the group difference in one of the SPQ subscales (no close friends)
that showed a positive association with IQ (in Study 1), using analysis
of covariance (ANCOVA) co-varying for IQ.
In Study 2, we examined the correlations between trait mindfulness (FFMQ) and SPQ (total and subscale) scores across both samples,
and then separately in the meditator and meditation-naïve groups.
Given the limited range of scores on some SPQ subscales, we report
Spearman correlations (the same pattern of associations was observed with Pearson's r).
All data analysis was conducted using IBM Statistical Package for
Social Sciences (version 22). The alpha level of signiﬁcance (twotailed) was set at p = 0.05 in all analyses unless speciﬁed otherwise.
3. Results
Demographic characteristics of the meditator and meditationnaïve groups, along with the descriptive statistics and group differences in SPQ and FFMQ scores, are presented in Table 1.
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Table 1
Demographic characteristics, trait mindfulness and schizotypal scores of the meditator and meditation-naïve groups.
Study 1

Age (years)
IQ
Meditation practice (years)
Mindfulness (FFMQ) scores
Observe
Describe
Awareness
Non-judgment
Non-reactivity
Schizotypy (SPQ) scores
Ideas of reference
Excessive social anxiety
Magical thinking
Unusual perceptual experiences
Odd/eccentric behavior
No close friends
Odd speech
Constricted affect
Suspiciousness
Total SPQ score

Study 2

Meditators
Mean (SD)

Meditation-naive
Mean (SD)

Group difference
t (df = 48), (p)

Meditators
Mean (SD)

Meditation-naive
Mean (SD)

Group difference
t (df = 58), (p)

46.5 (10.49)
126.5 (3.89)
14.59 (14.41)

39.08 (9.66)
120.75 (10.81)

2.54 (0.01)
2.40 (0.04)

39.68 (10.19)
117.46 (13.95)
9.63 (7.15)

36.68 (8.41)
117.92 (11.57)

1.20 (0.23)
0.13 (0.89)
-

30.64 (4.53)
30.43 (3.66)
29.90 (5.37)
33.46 (4.56)
26.36 (4.82)

25.78 (5.64)
30.28 (4.85)
28.00 (4.52)
27.82 (5.46)
21.93 (3.02)

3.55 (0.001)
1.12 (0.19)
1.43 (0.16)
4.20 (b0.001)
4.12 (b0.001)

1.82 (1.89)
1.32 (1.36)
2.25 (2.44)
1.61 (1.75)
1.43 (1.62)
1.25 (1.38)
2.11 (1.52)
1.00 (1.25)
0.71 (0.94)
11.50 (8.68)

1.75 (2.08)
2.18 (1.89)
0.96 (1.64)
1.29 (1.54)
0.79 (1.34)
0.96 (1.37)
2.36 (1.06)
1.07 (1.12)
1.43 (1.64)
11.89 (7.82)

0.13 (0.89)
1.94 (0.056)
2.31 (0.025)
0.73 (0.47)
1.62 (0.11)
0.78 (0.44)
0.52 (0.61)
0.22 (0.82)
2.00 (0.05)
0.18 (0.86)

1.40 (1.41)
1.29 (1.27)
3.08 (1.79)
1.62 (1.44)
1.50 (1.38)
1.17 (1.40)
1.42 (1.47)
1.08 (1.10)
0.62 (0.77)
11.62 (6.38)

1.50 (1.50)
1.92 (1.44)
1.12 (1.67)
1.33 (1.71)
1.87 (1.75)
2.33 (2.40)
2.37 (2.32)
2.12 (2.03)
1.25 (1.33)
14.50 (8.82)

1.19 (0.84)
1.52 (0.12)
3.91 (b0.001)
0.64 (0.53)
0.73 (0.47)
2.05 (0.05)⁎
1.71 (0.09)
2.21 (0.03)
1.99 (0.05)
1.29 (0.20)

⁎ Not signiﬁcant after controlling for IQ.

3.1. Study 1

4. Discussion

Meditators were older and had higher IQ than meditation-naïve
individuals (Table 1). Meditators scored signiﬁcantly higher on ‘magical thinking’ and signiﬁcantly lower on the ‘suspiciousness’, ‘constricted affect’ and ‘no close friends’ subscales of the SPQ relative to
meditation-naïve individuals. The two groups did not differ in total
schizotypy scores (Table 1). Unexpectedly, there was a signiﬁcant
negative correlation between IQ and ‘no close friends’ subscale scores
(across all participants, r = −0.324, p = 0.04) and the signiﬁcant difference between the meditator and meditation-naïve groups in ‘no
close friends’ scores was abolished when we controlled for IQ
(p N 0.20). IQ and age were not correlated with ‘excessive social
anxiety’, ‘magical thinking’ or ‘suspiciousness’ (or with any other
SPQ subscale) scores.

In line with our a priori hypothesis, meditators, compared to the
meditation-naïve individuals, scored signiﬁcantly lower on ‘constricted affect’ in Study 1, and showed a trend level for lower scores
on ‘excessive social anxiety’ in both studies. In addition, meditators
scored signiﬁcantly higher on ‘magical thinking’, and signiﬁcantly
lower on ‘suspiciousness’ in both studies. In relation to the association between (FFMQ) trait mindfulness and (SPQ) schizotypy dimensions (Study 2), lower ‘excessive social anxiety’ and ‘constricted
affect’ scores were associated with higher Awareness and Nonjudgment; lower ‘odd speech’ with higher Awareness and Describe;
and lower ‘suspiciousness’ with higher Awareness, Non-judgment
and Non-reactivity scores.
‘Constricted affect’ relating to a form of emotional blunting (Raine,
1991) appears to be positively affected only by the mindfulness practice styles of Dzogchen and Mahamudra (Study 1) which are most
similar to the MBSR/MBCT approach, as this schizotypy dimension
did not signiﬁcantly differentiate the long-term meditators drawn
from Zen, Vipassana, Theravada, Vajrayana and Triratna traditions
of Buddhism from the meditation-naïve participants in Study 2. The
‘excessive social anxiety’ subscale relates to overt physiological
changes along with a high degree of nervousness and anxiety
(Raine, 1991). The ﬁnding of lower scores in meditators on this subscale, albeit non-signiﬁcant, is in line with the notion that mindfulness training reduces anxiety (e.g., Khoury et al., 2015). Signiﬁcant
inverse correlations of lower ‘excessive social anxiety’ and ‘constricted affect’ scores with higher Awareness and Non-judgment scores
suggest that mindfulness trait alleviates the so called negative symptoms of schizotypy via non-judgemental present-centered awareness, and this effect could be strengthened by mindfulness practice
as suggested by signiﬁcantly higher scores on the Non-judgment
facet in long-term meditators, compared to mediation-naïve individuals. This is in line with preliminary evidence showing ameliorating
effects of mindfulness training on symptoms of anxiety and depression in people with psychosis by reducing self-critical attitudes and
developing non-judgmental present-centered awareness, as well as
self-acceptance and self-compassion (review, Shonin et al., 2014).

3.2. Study 2
The meditator and meditation-naïve groups were comparable on
age and IQ (Table 1). Replicating the observations of Study 1, meditators scored signiﬁcantly higher on ‘magical thinking’ and lower on
‘suspiciousness’ relative to meditation-naïve individuals. They also
scored lower, at trend-level, on ‘excessive social anxiety’ (a weak
trend also present in Study 1). As in Study 1, total SPQ proﬁle did
not signiﬁcantly differ between the two groups (Table 1). Age and
IQ did not correlate with SPQ (total or subscale) scores.
Meditators scored signiﬁcantly higher on the Observe, Nonjudgment and Non-reactivity mindfulness facets of FFMQ compared
to meditation-naïve individuals (Table 1). Across all participants
(n = 56), there were negative correlations of ‘excessive social anxiety’ with Awareness and Non-judgment; ‘odd speech’ with Describe
and Awareness; ‘constricted affect’ with Awareness and Nonjudgment; and ‘suspiciousness’ with Awareness, Non-judgment and
Non-reactivity (Table 2). Both the meditator and meditation-naïve
groups contributed to all these relationships, except for the negative
correlation between suspiciousness and Non-reactivity, which was
present mainly in the meditator group (Table 2).
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Table 2
Spearman rank order correlations between mindfulness facets (FFMQ) and schizotypy (SPQ) dimensions in Study 2.
Both samples

SPQ

FFMQ

Ideas of
reference

Excessive social
anxiety

Magical
thinking

Unusual perceptual
experiences

Odd/eccentric
behavior

No close
friends

Odd
speech

Constricted
affect

Suspiciousness

Total SPQ
scores

Observe
Describe
Awareness
Non-judgment
Non-reactivity
Meditators only
Observe
Describe
Awareness
Non-judgment
Non-reactivity

−0.013
−0.083
−0.155
−0.227
−0.074

−0.135
−0.118
−0.428***
−0.374**
−0.152

0.219
0.122
0.045
−0.014
0.180

−0.010
0.029
−0.067
−0.174
−0.021

0.108
0.130
0.075
−0.070
0.020

−0.200
0.032
−0.134
−0.109
−0.037

−0.080
−0.280*
−0.548***
−0.164
−0.136

−0.147
−0.178
−0.260*
−0.282*
0.047

−0.087
−0.117
−0.298*
−0.469***
−0.304*

−0.025
−0.058
−0.320**
−0.348**
−0.052

−0.177
0.042
−0.158
−0.139
−0.192

−0.368*
0.011
−0.384*
−0.369*
−0.355

0.123
0.314
0.018
0.043
0.045

−0.287
0.150
−0.148
−0.221
−0.233

−0.121
0.213
−0.057
−0.338
−0.206

−0.478**
0.050
−0.259
−0.073
−0.250

−0.523**
−0.253
−0.591***
−0.129
−0.434*

−0.349
0.034
−0.175
−0.123
−0.125

−0.150
0.066
−0.204
−0.389*
−0.338

−0.377*
0.185
−0.295
−0.261
−0.275

0.219
−0.238
−0.420*
−0.309
0.309

0.383*
0.001
0.039
−0.271
0.033

0.127
−0.065
0.010
−0.338
0.129

0.191
0.103
0.145
−0.038
0.083

0.139
−0.085
−0.011
−0.346
0.081

0.299
−0.304
−0.575***
−0.258
0.139

0.071
−0.389*
−0.345
−0.439*
0.312

0.180
−0.315
−0.309
−0.354
−0.072

0.293
−0.258
−0.371*
−0.552**
0.126

Meditation-naïve only
Observe
0.089
Describe
−0.118
Awareness
−0.141
Non-judgment −0.408*
Non-reactivity −0.102

*p ≤ 0.05; ** p ≤ 0.01; ***p ≤ 0.001.

One of our novel ﬁndings is that meditators scored signiﬁcantly
lower on ‘suspiciousness’ in both samples. Although not speciﬁcally
hypothesized, this ﬁnding is highly relevant to the clinical applications of mindfulness for the prevention and treatment of psychosis.
From the time of Kraepelin, suspiciousness and paranoia have been
considered to be among the main symptoms of psychosis (Kendler
et al., 1996). These symptoms may stem from the avoidance of personal exposure and negative self-image, distorting reality in the process so as to strengthen impaired self-esteem (Bentall et al., 2008;
Oxman et al., 1982). This avoidant nature is in contrast to mindfulness, which promotes direct engagement with reality and attention
to all aspects of the present-moment experience non-judgmentally
and non-reactively. Similarly, the distorted view of one-self and the
characteristics of suspiciousness and paranoia are in contrast to
greater empathy, compassion, and prosocial behavior associated
with mindfulness (Condon et al., 2013). Given that a) paranoid
schizophrenia is the most common type of psychosis experienced
(Lieberman et al., 2012), b) suspiciousness/paranoia carries a high
predictive power for conversion to psychosis in high risk individuals,
alongside genetic risk and unusual thought content (Cannon et al.,
2008), and c) we found inverse correlation between ‘suspiciousness’
and Non-judgement in meditators only, MBIs might hold promise in
preventing psychosis in high-risk individuals.
Another novel ﬁnding of our investigation is higher score on ‘magical thinking’ in meditators in both studies. Given that ‘magical thinking’ was not associated with any of the FFMQ facets that were
signiﬁcantly higher in meditators compared to meditation-naïve individuals in study 2 and, as such, does not appear to develop due to
mindfulness practice per se, the most likely explanation for this ﬁnding is that our mindfulness meditators were mainly practicing within
Buddhist tradition. The ‘magical thinking’ subscale measures beliefs
into such supernatural experiences as telepathy, clairvoyance, astrology, and sixth sense, which are incorporated into Buddhist psychology and metaphysics, particularly in the Tibetan Buddhist tradition.
The higher scores on ‘magical thinking’ in the face of low scores on
other schizotypy dimensions are in line with research showing that
having a context for unusual experiences and/or beliefs makes a difference in terms of whether they lead to diagnosable mental health
difﬁculties or whether they become integrated into one's life without
causing a functional disruption (Brett et al., 2014; Heriot-Maitland
et al., 2012; Peters et al., 2016). It is also possible that people attracted

to meditation practice within the context of Buddhist beliefs and
metaphysics are higher on magical thinking to begin with, or that
higher score on ‘magical thinking’ simply reﬂects greater openness
to experience in meditators, rather than actual beliefs in these ‘supernatural’ constructs. The latter possibility is more likely given that trait
mindfulness has been shown to be associated with greater openness
to experience (Baer et al., 2004; van den Hurk et al., 2011), and there
is an association between schizotypy and openness to experience
(DeYoung et al., 2011). Mindfulness meditators thus may simply
have greater open-mindedness towards what constitutes ‘magical
thinking’ in the SPQ than the average population. Whether higher
‘magical thinking’ is an ‘artifact’ of Buddhist belief system or whether
it indexes greater open-mindedness of mindfulness practitioners
could be addressed by further research by recruiting long-term meditators that practice mindfulness within a secular setting.
Particularly relevant to psychosis is our ﬁnding that higher ‘magical thinking’ in meditators was not accompanied with higher ‘ideas
of reference’. The ‘ideas of reference’ subscale measures the tendency
to self-reference the experience, i.e. over-subscribe personal relevance and meaning to inner experiences and external events. Mindfulness practice, on the other hand, attenuates self-referential
tendencies and associated brain dynamics (Brewer et al., 2011; Farb
et al., 2007); the same brain networks are found to be hyperactive
in people with schizophrenia (Whitﬁeld-Gabrieli et al., 2009). The
combination of high magical thinking and low ideas of reference is
in alignment with the frameworks of psychosis that suggest that it
is not unusual beliefs and/or experiences per se that constitute a
risk for psychosis, it is rather their interpretation and hyper selfreferencing (Peters et al., 2012). Given that unusual beliefs and
thought content constitute risk for psychosis conversion (Cannon
et al., 2008), the reduction of self-referencing might be another rationale for mindfulness-based psychosis prevention.
The observed pattern of inverse associations between the dimensions
of schizotypy (‘excessive social anxiety’, ‘odd speech’, ‘constricted affect’
and ‘suspiciousness’) and the Awareness, Non-judgment and Nonreactivity facets of mindfulness suggests that trait mindfulness reduces
negative dimensions of schizotypy, whereas mindfulness practice
might have further ameliorating effects on ‘excessive social anxiety’
and ‘suspiciousness’ as these were lower in meditators compared to
meditation-naïve participants. These ﬁndings may have important
therapeutic implications, suggesting that a) future MBIs with a strong
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emphasis on the Awareness, Non-judgment and Non-reactivity aspects
of mindfulness may be particularly effective in reducing anxiety-related
symptoms, depression, and suspiciousness in psychosis; and
b) mindfulness could be used as a therapeutic tool for psychosis prevention by addressing suspiciousness and paranoia in high risk populations.
Our investigation has a number of limitations. First, it examined
the relationship between schizotypy dimensions and mindfulness
in a cross-sectional correlational design, without any knowledge of
the meditators' schizotypy scores prior to them starting mindfulness
practice. Future research could examine the effects of shorter duration MBIs on the relationship between these traits. Second, this investigation was opportunistic, using two existing data sets (from two
independent psychophysiology projects, Antonova et al., 2015;
Kumari et al., 2015), consisting of mostly (Study 1) or only men
(Study 2). Our ﬁndings thus cannot be generalized to women.
Third, both schizotypy and mindfulness were assessed using selfreport methods. While self-reports have their strengths, such as indepth, detailed data gathered directly from the participant, whilst
limiting experimenters' bias, they also have limitations, such as socially desired responses resulting in underestimation or overestimation of actual traits. Given that people's perceptions of themselves are
known to be poor predictors of their behavior (Baumeister et al.,
2007), future studies, wherever possible, should incorporate experimental analogues of relevant phenomena (e.g. Atherton et al., 2016).
In conclusion, to our knowledge, this is the ﬁrst investigation to have
focused on the schizotypy proﬁles of experienced mindfulness practitioners. The ﬁndings demonstrated lower (trend-level) 'excessive social
anxiety', as well as signiﬁcantly lower 'suspiciousness' and higher 'magical thinking' in meditators relative to meditation-naïve individuals.
These differences, taken together with the pattern of correlational observations (i.e. inverse associations between 'excessive social anxiety'
and Awareness and Non-judgment; and between 'suspiciousness' and
Awareness, Non-judgment and Non-reactivity), suggest that mindfulness training with emphasis on developing the facets of Awareness,
Non-judgment and Non-reactivity may help to reduce social anxiety
and suspiciousness in psychosis and related populations.
Role of funding source
The sponsors had no role in study design; in the collection, analysis and interpretation of data; in the writing of the report; or in the
decision to submit the paper for publication.
Contributors
Elena Antonova and Veena Kumari conceptualized the study.
Elena Antonova and Bernice Wright assisted with participant recruitment and data collection. Veena Kumari and Elena Antonova undertook the statistical analysis and prepared the ﬁrst draft. All authors
contributed to the ﬁnal version.
Conﬂict of interest
The authors report no biomedical ﬁnancial interests or potential
conﬂicts of interest.
Acknowledgement
The research was funded by the Bial Foundation (282/14) and the
John Templeton Foundation, the Positive Psychology Center of the
University of Pennsylvania (13759). VK is supported by the Biomedical Research Centre for Mental Health at the Institute of Psychiatry,
King's College London, and the South London and Maudsley NHS
Foundation Trust for some of her time.

5

References
Abba, N., Chadwick, P., Stevenson, C., 2008. Responding mindfully to distressing psychosis: a grounded theory analysis. Psychother. Res. 18 (1), 77–87.
Antonova, E., Chadwick, P., Kumari, V., 2015. More meditation, less habituation? The
effect of mindfulness practice on the acoustic startle reﬂex. PLoS ONE 10 (5),
e0123512.
Atherton, S., Antley, A., Evans, N., Cernis, E., Lister, R., Dunn, G., Slater, M., Freeman, D.,
2016. Self-conﬁdence and paranoia: an experimental study using an immersive
virtual reality social situation. Behav. Cogn. Psychother. 44 (1), 56–64.
Baer, R.A., Hopkins, J., Krietmeyer, J., Smith, G.T., Toney, L., 2006. Using self-report
methods to explore facets of mindfulness. Assessment 13 (1), 27–45.
Baer, R.A., Smith, G.T., Allen, K.B., 2004. Assessment of mindfulness by self-report: the
Kentucky inventory of mindfulness skills. Assessment 11 (3), 191–206.
Baumeister, R.F., Vohs, K.D., Funder, D.C., 2007. Psychology as the science of selfreports and ﬁnger movements: whatever happened to actual behavior? Perspect.
Psychol. Sci. 2 (4), 396–403.
Bentall, R.P., Rowse, G., Kinderman, P., Blackwood, N., Howard, R., Moore, R., Cummins,
S., Corcoran, R., 2008. Paranoid delusions in schizophrenia spectrum disorders and
depression: the transdiagnostic role of expectations of negative events and negative self-esteem. J. Nerv. Ment. Dis. 196 (5), 375–383.
Bishop, S.R., Lau, M., Shapiro, S., Carlson, L., Anderson, N.D., Carmody, J., Segal, Z.V.,
Abbey, S., Speca, M., Velting, D., Devins, G., 2004. Mindfulness: a proposed operational deﬁnition. Clin. Psychol. Sci. Prac. 11, 230–241.
Brett, C., Heriot-Maitland, C., McGuire, P., Peters, E., 2014. Predictors of distress associated with psychotic-like anomalous experiences in clinical and non-clinical populations. Br. J. Clin. Psychol. 53 (2), 213–227.
Brewer, J.A., Worhunsky, P.D., Gray, J.R., Tang, Y.Y., Weber, J., Kober, H., 2011. Meditation experience is associated with differences in default mode network activity
and connectivity. Proc. Natl. Acad. Sci. U. S. A. 108 (50), 20254–20259.
Cannon, T.D., Cadenhead, K., Cornblatt, B., Woods, S.W., Addington, J., Walker, E.,
Seidman, L.J., Perkins, D., Tsuang, M., McGlashan, T., Heinssen, R., 2008. Prediction
of psychosis in youth at high clinical risk: a multisite longitudinal study in North
America. Arch. Gen. Psychiatry 65 (1), 28–37.
Chadwick, P., Hember, M., Symes, J., Peters, E., Kuipers, E., Dagnan, D., 2008.
Responding mindfully to unpleasant thoughts and images: reliability and validity
of the Southampton mindfulness questionnaire (SMQ). Br. J. Clin. Psychol. 47 (Pt
4), 451–455.
Chadwick, P., Hughes, S., Russell, D., Russell, I., Dagnan, D., 2009. Mindfulness groups
for distressing voices and paranoia: a replication and randomized feasibility
trial. Behav. Cogn. Psychother. 37 (4), 403–412.
Condon, P., Desbordes, G., Miller, W.B., DeSteno, D., 2013. Meditation increases compassionate responses to suffering. Psychol. Sci. 24 (10), 2125–2127.
DeYoung, C.G., Grazioplene, R.G., Peterson, J.B., 2011. From madness to genious: the
openness/intellect trait domains as a paradoxical simplex. J. Res. Personal. 46,
63–78.
Dunne, J., 2011. Toward an understanding of non-dual mindfulness. Contemp. Buddhism 12 (01), 71–88.
Escudero-Perez, S.M., Leon-Palacios, M.G.M., Ubeda-Gomez, J.M., Barros-Albarran,
M.D.M., Lopez-Jimenez, A.M.P., Perona-Garcelan, S.M., 2015. Dissociation and
mindfulness in patients with auditory verbal hallucinations. J. Trauma Dissociation
5, 1–13.
Ettinger, U., Meyhofer, I., Steffens, M., Wagner, M., Koutsouleris, N., 2014. Genetics,
cognition, and neurobiology of schizotypal personality: a review of the overlap
with schizophrenia. Front. Psychiatry 5, 18.
Farb, N.A., Segal, Z.V., Mayberg, H., Bean, J., McKeon, D., Fatima, Z., Anderson, A.K., 2007.
Attending to the present: mindfulness meditation reveals distinct neural modes of
self-reference. Soc. Cogn. Affect. Neurosci. 2 (4), 313–322.
Heriot-Maitland, C., Knight, M., Peters, E., 2012. A qualitative comparison of psychoticlike phenomena in clinical and non-clinical populations. Br. J. Clin. Psychol. 51 (1),
37–53.
Hofmann, S.G., Sawyer, A.T., Witt, A.A., Oh, D., 2010. The effect of mindfulness-based
therapy on anxiety and depression: a meta-analytic review. J. Consult. Clin.
Psychol. 78 (2), 169–183.
Johns, L.C., Cannon, M., Singleton, N., Murray, R.M., Farrell, M., Brugha, T., Bebbington,
P., Jenkins, R., Meltzer, H., 2004. Prevalence and correlates of self-reported psychotic symptoms in the British population. Br. J. Psychiatry 185, 298–305.
Kabat-Zinn, J., 1990. Full Catastrophe Living: Using the Wisdom of your Body and Mind
to Face Stress, Pain and Illness. Delacorte, New York.
Kabat-Zinn, J., 2011. Some reﬂections on the origins of MBSR, skillful means, and the
trouble with maps. Contemp. Buddhism 12 (01), 281–306.
Kendler, K.S., Gallagher, T.J., Abelson, J.M., Kessler, R.C., 1996. Lifetime prevelence, demographic risk factors, and diagnostic validity of non-affective psychosis as
assessed in the U.S community sample. Arch. Gen. Psychiatry 53, 1022–1031.
Khoury, B., Sharma, M., Rush, S.E., Fournier, C., 2015. Mindfulness-based stress
reduction for healthy individuals: a meta-analysis. J. Psychosom. Res. 78 (6),
519–528.
Kumari, V., Hamid, A., Brand, A., Antonova, E., 2015. Acoustic prepulse inhibition: one
ear is better than two, but why and when? Psychophysiology 52 (5), 714–721.
Kuyken, W., Hayes, R., Barrett, B., Byng, R., Dalgleish, T., Kessler, D., Lewis, G., Watkins,
E., Morant, N., Taylor, R.S., Byford, S., 2015. The effectiveness and costeffectiveness of mindfulness-based cognitive therapy compared with maintenance antidepressant treatment in the prevention of depressive relapse/recurrence: results of a randomised controlled trial (the PREVENT study). Health
Technol. Assess. 19 (73), 1–124.

6

E. Antonova et al. / Schizophrenia Research: Cognition 5 (2016) 1–6

Lieberman, J., Stroup, S., Perkins, D., 2012. Essentials of Schizophrenia. American Psychiatric Publishing, Washington.
Moritz, S., Cludius, B., Hottenrott, B., Schneider, B.C., Saathoff, K., Kuelz, A.K., Gallinat, J.,
2015. Mindfulness and relaxation treatment reduce depressive symptoms in individuals with psychosis. Eur. Psychiatry 30 (6), 709–714.
Oxman, T.E., Rosenberg, S.D., Tucker, G.J., 1982. The language of paranoia. Am.
J. Psychiatry 139 (3), 275–282.
Peters, E., Lataster, T., Greenwood, K., Kuipers, E., Scott, J., Williams, S., Garety, P., MyinGermeys, I., 2012. Appraisals, psychotic symptoms and affect in daily life. Psychol.
Med. 42 (5), 1013–1023.
Peters, E., Ward, T., Jackson, M., Morgan, C., Charalambides, M., McGuire, P., Woodruff,
P., Jacobsen, P., Chadwick, P., Garety, P.A., 2016. Clinical, socio-demographic and
psychological characteristics in individuals with persistent psychotic experiences
with and without a "need for care". World Psychiatry 15 (1), 41–52.
Raine, A., 1991. The SPQ: a scale for the assessment of schizotypal personality based on
DSM-III-R critiria. Schizophr. Bull. 17 (4), 555–564.
Raine, A., Lencz, T., Sarnoff, M.A., 1995. Schizotypal Personality. Cambridge University
Press, Cambridge.
Randal, C., Bucci, S., Morera, T., Barrett, M., Pratt, D., 2015. Mindfulness-based cognitive
therapy for psychosis: measuring psychological change using repertory grids. Clin.
Psychol. Psychother http://dx.doi.org/10.1002/cpp.1966 (Epub ahead of print).
Segal, Z.V., Williams, J.M.G., Teasdale, J.D., 2002. Mindfulness-Based Cognitive Therapy
for Depression. Guilford Press, New York.
Sethi, S., Subhash, C., 2003. Relationship of meditation and psychosis: case studies.
Aust. N. Z. J. Psychiatr. 37, 382.
Shonin, E., Van Gordon, W., Grifﬁths, M.D., 2014. Do mindfulness-based therapies have
a role in the treatment of psychosis? Aust. N. Z. J. Psychiatr. 48 (2), 124–127.
Strauss, C., Thomas, N., Hayward, M., 2015. Can we respond mindfully to distressing
voices? A systematic review of evidence for engagement, acceptability, effectiveness and mechanisms of change for mindfulness-based interventions for people
distressed by hearing voices. Front. Psychol. 6, 1154.

Teasdale, J., 2000. Prevention of relapse/recurrence in major depression by mindfulness based cognitive therapy. J. Consult. Clin. Psychol. 68 (4), 615–623.
Tong, A.C., Lin, J.J., Cheung, V.Y., Lau, N.K., Chang, W.C., Chan, S.K., Hui, C.L., Lee, E.H.,
Chen, E.Y., 2015. A low-intensity mindfulness-based intervention for mood symptoms in people with early psychosis: development and pilot evaluation. Clin.
Psychol. Psychother. http://dx.doi.org/10.1002/cpp.1981 (Epub ahead of print).
Ubeda-Gomez, J., Leon-Palacios, M.G., Escudero-Perez, S., Barros-Albarran, M.D.,
Lopez-Jimenez, A.M., Perona-Garcelan, S., 2015. Relationship between selffocused attention, mindfulness and distress in individuals with auditory verbal
hallucinations. Cogn. Neuropsychiatry 20 (6), 482–488.
van den Hurk, P.A., Wingens, T., Giommi, F., Barendregt, H.P., Speckens, A.E., van Schie,
H.T., 2011. On the relationship between the practice of mindfulness meditation
and personality-an exploratory analysis of the mediating role of mindfulness
skills. Mindfulness 2 (3), 194–200.
Verdoux, H., Van Os, J., 2002. Psychotic symptoms in non-clinical populations and the
continuum of psychosis. Schizophr. Res. 1 (54), 59–65.
Walsh, R., Roche, L., 1979. Precipitation of acute psychotic episodes by intensive
meditation in individuals with a history of schizophrenia. Am. J. Psychiatry 136
(8), 1085–1086.
Wechsler, D., 1999. The Measurement of Adult Intelligence. Williams & Witkins,
Baltimore.
Whitﬁeld-Gabrieli, S., Thermenos, H.W., Milanovic, S., Tsuang, M.T., Faraone, S.V.,
McCarley, R.W., Shenton, M.E., Green, A.I., Nieto-Castanon, A., LaViolette, P.,
Wojcik, J., Gabrieli, J.D., Seidman, L.J., 2009. Hyperactivity and hyperconnectivity
of the default network in schizophrenia and in ﬁrst-degree relatives of persons
with schizophrenia. Proc. Natl. Acad. Sci. U. S. A. 106 (4), 1279–1284.
Yorston, G., 2001. Mania precipitated by meditation: a case report and literature review. Ment. Health Relig. Cult. 4, 209–213.
Zainal, N.Z., Booth, S., Huppert, F.A., 2013. The efﬁcacy of mindfulness-based stress reduction on mental health of breast cancer patients: a meta-analysis.
Psychooncology 22 (7), 1457–1465.

