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Abstract

Aim: Schizotypal trait expression and mentalizing impairments represent key factors
associated with increased vulnerability for schizophrenia. In the current study, we
analysed the nature of associations linking specific schizotypal personality features to
mentalizing difficulties during adolescence. Furthermore, we examined the extent to
which mentalizing difficulties mediate the relationship between schizotypal trait fea-
tures and self-reported thought problems.

Methods: One hundred and five community adolescents (M,ge = 15.72; SD = 1.91) com-
pleted a recently developed self-report measure of mentalizing (Reflective Functioning
Questionnaire [RFQ]), evaluating the degree of certainty (RFQc-scale) and uncertainty
(RFQu-scale) with which individuals utilize mental state information to understand their
own and others' behaviour. High scores on the RFQu-scale reflect poor usage of mental
state information, while high scores on the RFQc-scale capture adaptive levels of cer-
tainty about mental states. Self-report questionnaires were also used to assess
schizotypal trait expression, thought problems and symptoms of anxiety/depression.
Results: Linear regression models indicated that schizotypal features of social anxiety
and odd speech accounted for increased RFQu scores, while odd speech also
accounted for reduced RFQc scores. RFQu partially mediated the effects of social
anxiety and odd speech on the level of thought problems in the sample.

Conclusions: Present findings suggest that schizotypal features that impede interper-
sonal communication during adolescence are linked to difficulties in mental state
understanding. Our study also provides original data suggesting that the effects of
social anxiety and odd speech on psychosis-risk may partially depend upon the level
of mentalizing uncertainty. Mentalizing difficulties may constitute important clinical
assessment and early prevention treatment targets in adolescents who demonstrate

schizotypal features.
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1 | INTRODUCTION

Contemporary research suggests that clinical psychosis is distally
linked with schizotypal trait expression (Chapman, Chapman, Kwapil,
Eckblad, & Zinser, 1994; Kwapil, Gross, Silvia, & Barrantes-Vidal,
2013), and more proximally with the breakdown of higher-order cog-
nitive processes pertaining to mentalizing (Kim et al.,, 2011) - the
capacity to understand the intentional mental states driving one's
own and others' behaviours (Fonagy & Target, 1996). Mentalizing rep-
resents a multidimensional construct that encompasses a number of
processes involved in mental state understanding, such as theory of
mind (ToM: inferring beliefs from others' behaviours), empathy
(understanding the emotional states of others), mindfulness (emo-
tional self-awareness) and self-monitoring (cognitive self-awareness)
(Choi-Kain & Gunderson, 2008; Debbané et al., 2016; Fonagy &
Luyten, 2009). Good mentalizing entails the integration of these pro-
cesses to construe a sensitive understanding of the internal states (ie,
thoughts, feelings) underpinning one's own and others' intentions
(Fonagy, Gergely, Jurist, & Target, 2002; Fonagy & Luyten, 2009). As
such, mentalizing enables individuals to form representational models
of human behaviour in order to sustain a coherent sense of self and
attenuate experiences of confusion within interpersonal relationships
(Fonagy et al., 2002).

Difficulties in utilizing mental state information to understand one-
self and others are increasingly regarded as key factors for the develop-
ment and maintenance of psychotic manifestations (Brent & Fonagy,
2014; van Os, Kenis, & Rutten, 2010). Meta-analytic investigations indi-
cate that patients with established schizophrenia, first episode sufferers,
as well as help-seeking individuals at clinical high-risk for psychosis
(CHR), perform poorly in multiple domains of mentalizing, such as ToM,
self-monitoring and emotion recognition (Bora & Pantelis, 2013; Briine,
2005; Sprong, Schothorst, Vos, Hox, & Van Engeland, 2007). Overall,
current evidence suggest the presence of a generalized impairment in
mentalizing processes across schizophrenia-spectrum disorders.

Another line of research indicates that subtle mentalizing difficul-
ties are present among non-clinical samples in the context of
schizotypal personality features, prior to the development of clinical
manifestations, suggesting a pathway towards illness expression
(Langdon & Coltheart, 1999; Pickup, 2006). Schizotypal traits signal
an increased liability to develop schizophrenia (Barrantes-Vidal,
Grant, & Kwapil, 2015; Chapman et al., 1994; Kwapil et al., 2013) and
psychometric analyses examining their factorial structure consistently
identify three main dimensions: the cognitive-perceptual (positive
schizotypy: hallucination, delusion-like phenomena), interpersonal
(social anxiety, constricted affect) and disorganization dimensions
(odd behaviours, odd speech) (Fonseca-Pedrero et al., 2018; Raine,
2006). Only a limited number of studies have analysed the associa-
tions between schizotypal trait dimensions and mentalizing difficulties
in community samples. These have reported that high scores on the
cognitive-perceptual dimension are associated with reduced ToM
scores (Langdon & Coltheart, 1999; Pickup, 2006). Although these
findings are suggestive of a relationship between trait-vulnerability

for psychotic disorders and mentalizing difficulties, they involve adult

participants either within or beyond the critical period of illness onset.
From an early intervention standpoint, important insights can be
gained by examining mentalizing in the context of schizotypal trait
dimensions during earlier developmental stages, in childhood and
adolescence.

Schizotypal manifestations emerge early in life (Debbané &
Barrantes-Vidal, 2014) and adolescence represents a key period dur-
ing which they can become clinically relevant (Gooding, Tallent, &
Matts, 2005). Developmentally, the maturation and elaboration of
mentalizing processes continues throughout adolescence into early
adulthood (Choudhury, Blakemore, & Charman, 2006; Dumontheil,
Apperly, & Blakemore, 2010; Vetter, Altgassen, Phillips, Mahy, &
Kliegel, 2013). As such, cognitive and interpersonal aberrations in the
context of schizotypal traits, may disrupt the normative development
of mentalizing processes during adolescence and impair the capacity
for mental state understanding (Debbané & Barrantes-Vidal, 2014).
Indeed, recent evidence indicate that young people who display atten-
uated psychotic manifestations demonstrate reduced trajectories for
common age-related improvements in ToM compared to healthy con-
trols (Davidson et al., 2018). Because the development of mentalizing
commonly unfolds against the background of close interpersonal rela-
tionships (Fonagy et al., 2002), one possibility is that the expression of
schizotypal traits that impede interpersonal communication during
adolescence may negatively impact on the capacity to understand
mental states. However, little is known at present about the nature of
associations linking specific schizotypal personality features to
mentalizing difficulties during adolescence.

Furthermore, studies suggest that the effects of schizotypal traits
on the development of clinically relevant symptoms may depend upon
the level of mentalizing dysfunction. For instance, Bartels-Velthuis,
Blijd-Hoogewys, and Van Os (2011), reported that in sample of young
adolescents who experienced non-clinical hallucinations within the
previous 5 years, the risk for the development of secondary delusional
ideation was higher for those with lower ToM scores. Despite these
findings, no study to date has examined the potential mediating role
of mentalizing on the relation between schizotypal personality fea-
tures and the experience of thought problems that lie in a continuum
with clinically relevant symptoms during adolescence. Research on
adolescent schizotypy can elucidate our understanding regarding the
early course and significance of mentalizing dysfunction in the
premorbid stages of schizophrenia-spectrum ilinesses, with important
implications for early prevention treatment.

Mentalizing in psychosis-research has been traditionally mea-
sured using experimental-tasks that assess specific domains of mental
state understanding (eg, ToM). Recently, Fonagy et al. (2016) devel-
oped the Reflective Functioning Questionnaire (RFQ), an easy-to-
administer, screening measure of general mentalizing abilities. The
RFQ assesses participant's self-reported certainty and uncertainty
about mental states, reflecting how confident vs how doubtful one is
in utilizing mental state information, such as thoughts and feelings, to
form representations of their own and others' behaviours. Because of
its brief nature, the RFQ is a suitable assessment tool for the purposes

of outcome evaluation in clinical settings and clinical trials. The RFQ
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correlates with measures of mindfulness, perspective-taking and
empathy (Fonagy et al., 2016), and its use has been validated for ado-
lescents from the general population (Badoud et al., 2015).

In the present study, we seek to: (a) identify specific features
across all three schizotypal dimensions that account for RFQ-
measured mentalizing difficulties in adolescence; (b) assess the effects
of schizotypal personality features and RFQ-measured mentalizing on
thought problems relevant for psychosis; and (c) examine whether
RFQ-measured mentalizing mediates the relation between schizotypal
personality features and thought problems.

Given that the normative elaboration of mentalizing relies upon
interpersonal interactions within close relationships (Fonagy et al.,
2002; Gergely & Watson, 1999; Uddin, lacoboni, Lange, & Keenan,
2007), we hypothesise that schizotypal features that impede interper-
sonal communication during adolescence will be linked to mentalizing
difficulties. Specifically, we expect that social anxiety, constricted
affect and lack of close friends (interpersonal), as well as suspicious-
ness (cognitive-perceptual) and odd speech (disorganization) will be
associated with high uncertainty and low certainty in understanding
mental states. Furthermore, on the basis of previous research
(Debbané et al., 2015; Hart, Venta, & Sharp, 2017) we hypothesise
that both schizotypal personality features and mentalizing difficulties
will be associated with self-rated thought problems. Finally, given that
mentalizing dysfunction has been proposed as a potential pathway
through which schizotypal features relate to psychosis vulnerability
(Bartels-Velthuis et al., 2011; Debbané, Salaminios, et al., 2016), we
expect that mentalizing difficulties (high uncertainty and low certainty
in mental states) will, at least in part, mediate the effects of
schizotypal personality features on thought problems in our commu-

nity adolescent sample.

2 | METHODS

2.1 | Participants and procedure

One hundred and twenty community adolescents were recruited
through written advertisements in public schools in the city of
Geneva, Switzerland. Inclusion criteria were age (12-19 years) and flu-
ency in French. Participants were screened for cognitive impairment,
and those with a standard score below 7 in the Block Design subtest
of the Wechsler Intelligence Scale (Wechsler, 1955) were excluded
from the analyses (n = 15). The final sample consisted of 105 commu-
nity adolescents (53 females, 52 males, M,ge = 15.72). None of the
participants suffered from past/present neurological or neurogenetic
disorders. Written informed consent was obtained from all partici-

pants and legal guardians of those under 18 years of age.

2.2 | Measures

The Schizotypal Personality Questionnaire (SPQ, French version, Dumas

et al., 2000) is designed to measure schizotypal traits subjectively

experienced as common aspects of one's personality functioning. The
measure yields three dimension scores and nine subscale scores:
cognitive-perceptual (unusual perceptual experiences, ideas of refer-
ence, suspiciousness, odd beliefs or magical thinking), interpersonal
(social anxiety, constricted affect, lack of close friends) and disorgani-
zation (odd speech, odd behaviour). The SPQ has been validated for
French-speaking adolescents (Badoud, Chanal, der Linden Van, Eliez, &
Debbané, 2011).

The Reflective Functioning Questionnaire (RFQ, French version,
Badoud et al., 2015) evaluates mentalizing abilities by measuring the
degree of certainty and uncertainty with which individuals utilize
mental state information to understand their own and others' behav-
iour. The uncertainty about mental states subscale (RFQu) focuses on
the extent to which individuals agree with statements such as ‘Other
people's thoughts are a mystery to me’ and ‘Strong feelings often
cloud my thinking'. High scores on the RFQu reflect poor usage of
mental state information and a stance characterized by a lack of
knowledge about mental states. The certainty about mental states sub-
scale (RFQc) focuses on the extent to which individuals disagree with
statements such as ‘I don't always know why | do what | do’. RFQc
items are recoded so that high scores reflect better usage of mental
state information and adaptive levels of certainty about mental states.
The measure has been validated for French-speaking adolescents
(Badoud et al., 2015).

The Youth Self-Report (YSR; Achenbach, 1991) measures self-
reported psychopathology in the past 6 months, among adolescents
aged 11-18 years. Unlike the Child Behaviour Checklist (CBCL) which
is completed by parents or surrogates, the YSR is completed by young
people themselves. The Adult Self-report (ASR; Achenbach, 1991)
assesses psychopathology in adults. It has comparable items to the
YSR and the same range of scores across its scales. In line with recent
studies (Hart et al., 2017), the thought problems subscale of the
YSR/ASR was used to assess cross-cutting, rather than disorder-
specific, symptoms that lie in a continuum with clinical manifestations
relevant for psychosis, including cognitive-perceptual aberrations, as
well as strange thoughts and behaviours. Assessing psychosis-relevant
symptoms continuously, rather than focusing solely on specific
symptom-subgroups, addresses the need to identify cross-cutting fac-
tors that contribute to early risk for psychosis in adolescence. Indeed,
longitudinal findings suggest that the thought problems subscale cap-
tures symptomatic behaviours relevant to proximal/prodromal risk for
psychosis (Simeonova, Nguyen, & Walker, 2014).

Because symptoms of anxiety and depression influence mentalizing
inferences (Bateman & Fonagy, 2004) the anxious/depressed subscale of

the YSR/ASR was used as a control variable in the analyses.

2.3 | Statistics

Statistical analyses were performed in SPSS version 24. Spearman's
correlation coefficients were calculated to examine associations
between SPQ and RFQ subscale scores (Bonferroni corrected

alpha = 0.001). We then ran two multiple linear regression models to
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assess the effects of SPQ subscales on RFQ scale scores (RFQu and
RFQq). In the first model, all SPQ subscales were entered together as
independent variables and RFQu was entered as the dependent vari-
able. In the second model, all SPQ subscales were entered together as
independent variables and RFQc was entered as the dependent vari-
able. Age and the YSR/ASR anxious/depressed subscale were also
entered in each model to account for their effects. Multicollinearity
was tested using variance inflation factors (VIF) and tolerance statis-
tics (VIF > 5 and/or tolerance <0.2 suggest multicollinearity).

Two multiple linear regression models, controlling for age, were
also ran to explore the effects of (a) SPQ subscale scores and (b) RFQ
scale scores, on the level of thought problems (YSR/ASR thought
problems subscale T-score).

Finally, Hayes's PROCESS macro (Hayes, 2018) for SPSS version
24 was used to test the prediction that mentalizing mediates the rela-
tionship between schizotypal traits and subthreshold psychotic symp-
toms. The YSR/ASR thought problems scale was entered as the
outcome variable, SPQ subscales were entered as the independent
variables and RFQ scales as the mediators in each model, with age as
a control variable in the analyses. The PROCESS macro uses non-
parametric bootstrapping, which involves random resampling of
observations with replacement to obtain confidence intervals (Cls) for
indirect effects (bootstrap Cls were based on 10 000 samples). Effects
are considered significant if the Cl does not contain zero. Mediation is
present if the indirect effect (A and B) of the independent variable
(SPQ subscale) on the outcome variable (YSR/ASR thought problems)
through the mediator (RFQ scale) is significant and the direct effect of
the dependent variable on the outcome variable, while accounting for
the mediator (C'), is smaller than the total effect (C) (Figure 1).

3 | RESULTS

3.1 | Descriptive statistics

Table 1 presents the descriptive results for the major variables

included in our analyses.

3.2 | Assessing the relationships between
schizotypal trait dimensions and mentalizing
difficulties in adolescence

Table 2 presents the Spearman's correlations between SPQ and RFQ
subscale scores.

There were no concerns for multicollinearity between the inde-
pendent variables. Multiple linear regression analyses indicated that
when all SPQ subscales were entered together as predictors in the
model, only the social anxiety (8 = 0.26, t = 2.37, P <.05) and odd
speech SPQ subscales (8 = 0.25, t = 2.02, P <.05) significantly
accounted for increased RFQu scores, controlling for the effects of
age and YSR/ASR anxious/depressed scale scores (Table 3). Further-
more, regression analyses showed that increases in SPQ odd speech
significantly accounted for decreased RFQc scores (3 = —0.30,
t = —2.31, P <.05), controlling for the effects of age and YSR/ASR
anxious/depressed scale scores (Table 4).

3.3 | Effects of schizotypal traits and mentalizing
on thought problems

Two multiple linear regressions were computed to examine the
effects of (a) SPQ subscale scores and (b) RFQ scale scores, on the
YSR/ASR thought problems subscale, controlling for the effects of
age. Results showed that only SPQ social anxiety (3 = 0.17, t = 2.02,
P < .05) and SPQ odd speech (5 = 0.28, t = 2.86, P = .005) were signifi-
cantly associated to YSR/ASR thought problems. In terms of
mentalizing, only RFQu was significantly associated with YSR/ASR
thought problems (5 = 0.38, t = 3.92, P < .001) (Table 5).

3.4 | Mediation analysis

According to the results of the regression analysis presented in
Table 5, the social anxiety and odd speech SPQ subscales, as well as
RFQu significantly accounted for YSR/ASR thought problems scale

Mentalizing
(RFQ scale)
(A) (B)
Schizotypy () Thought
roblems
(SPQsubscale) P
Schizotypy (C) Thought FIGURE 1 Mediational model with
(SPQ subscale) rolilems schizotypy as independent variable,
P mentalizing as mediator and thought
problems as dependent variable




SALAMINIOS ET AL

TABLE 1 Means, ranges and
standard deviations for each major
variable in the sample

WILEY_L_®

Mean Range SD

Mentalizing

RFQu 3.02 0-11 2.55

RFQc 6.36 0-18 4.04
SPQ cognitive-perceptual dimension

SPQ unusual perceptual experiences 2.24 0-8 2.20

SPQ ideas of reference 2.32 0-8 2.23

SPQ suspiciousness 1.99 0-7 1.83

SPQ odd beliefs 1.89 0-7 1.78
SPQ interpersonal dimension

SPQ social anxiety 2.86 0-8 2.27

SPQ constricted affect 2.00 0-6 1.50

SPQ lack of close friends 1.72 0-9 1.67
SPQ disorganized dimension

SPQ odd speech 3.96 0-9 2.65

SPQ odd behaviour 1.65 0-6 1.83
Psychological symptoms

YSR/ASR thought problems 58.68 50-95 8.22

YSR/ASR anxious/depressed 56.31 50-94 7.78

Abbreviations: RFQc, RFQ certainty about mental states; RFQu, RFQ uncertainty about mental states;
SPQ, Schizotypal Personality Questionnaire; YSR/ASR, Youth and Adult Self-Report.

TABLE 2  Correlations between RFQ dimensions and SPQ subscales
1 2 3 4
1. RFQu - =42+ 21 .36**
2. RFQc - -.16 -.18
3. SPQ unusual perceptual experiences - 53"

4. SPQ ideas of reference -
5. SPQ suspiciousness

6. SPQ social anxiety

7. SPQ constricted affect

8. SPQ no close friends

9. SPQ odd speech

10. SPQ odd beliefs

11. SPQ odd behaviour

Note: ** indicates significance at P < .001.

5 6 7 8 9 10 11
.34** .38** .34** .20 40** .18 .30
-.23 -.24 -.30 -.24 -.34**  -.05 -.14
48** .23 .32 .38** 49** .50 52**
.61%* 417 .35%* .36** 61%* A1 .50**
- 43 48** .58** 44** 31 40
= 36" 46** .32 14 19
- 57 ** 46** 19 .35
= .39** 19 .26
- .33 55%*
= .52**

Abbreviations: RFQc, RFQ certainty about mental states; RFQu, RFQ uncertainty about mental states; SPQ, Schizotypal Personality Questionnaire.

scores. Thus, two mediation models were tested with YSR/ASR
thought problems as the outcome variable. In the first model, SPQ
social anxiety was entered as the independent variable and RFQu was
entered as the mediator. In the second model, SPQ odd speech was
entered as the independent variable and RFQu was entered as the
mediator. Age was entered as a control variable in both models.

When controlling for age, SPQ social anxiety was significantly
associated to RFQu (b = 0.47, 95% CI [0.23,0.70], P < .001) (path A in
Figure 2) and RFQu was significantly associated to thought problems
(b =0.90, Cl [0.25, 1.54], P < .01) (path B in Figure 2). There was a sig-
nificant indirect effect of SPQ social anxiety on YSR/ASR thought

problems through RFQu (b = 0.42, 95% CI [0.1370, 0.9145], P < .05),
indicative of a mediation effect. The total effect of SPQ social anxiety
on YSR/ASR thought problems (b =1.68, 95% Cl [1.03, 2.33],
P < .0001) (path C in Figure 2) was reduced by 25% when RFQu was
accounted for (b = 1.26, 95% Cl [0.72, 1.80], P <.0001) (path C' in
Figure 2), indicating partial mediation.

Results further indicate that when controlling for age, SPQ odd
speech was significantly associated to RFQu (b =0.40, 95% ClI
[0.23,0.58], P < .0001) (path A in Figure 3), and RFQu was significantly
associated to YSR/ASR thought problems (b =0.68, ClI [0.12, 1.23],
P < .05) (path B in Figure 3). There was a significant indirect effect of



¢ | WILEY

SALAMINIOS ET AL.

TABLE 3  Linear multiple regression of SPQ on RFQu

Dependent variables Model coefficients

Collinearity statistics

Control and independent variables R? F
RFQu 0.29 3.37
Age

YSR/ASR anxious/depressed
SPQ social anxiety

SPQ odd speech

SPQ constricted affect

SPQ ideas of reference

SPQ lack of close friends
SPQ suspiciousness

SPQ odd beliefs

SPQ odd behaviour

SPQ unusual perceptual experiences

t P Tolerance VIF
<.01
0.007 0.06 .95 0.67 1.50
0.17 1.53 .13 0.61 1.64
0.26 2.37 <.05 0.66 1.52
0.25 2.02 <.05 0.50 2.02
0.06 0.55 .58 0.61 1.65
0.03 0.19 .85 0.36 2.81
-0.02 -0.14 .89 0.46 2.20
0.08 0.58 .56 0.38 2.63
-0.04 -0.29 77 0.56 1.80
0.03 0.25 .80 0.48 2.09
-0.10 -0.79 43 0.44 2.29

Abbreviations: RFQu, RFQ uncertainty about mental states; SPQ, Schizotypal Personality Questionnaire; VIF, variance inflation factor; YSR/ASR, Youth

and Adult Self-Report.

TABLE 4 Linear multiple regression of SPQ on RFQc

Dependent variables Model coefficients

Collinearity statistics

Control and independent variables R? F
RFQc 0.20 2.08
Age

YSR/ASR anxious/depressed
SPQ social anxiety

SPQ odd speech

SPQ constricted affect

SPQ ideas of reference

SPQ lack of close friends
SPQ suspiciousness

SPQ odd beliefs

SPQ odd behaviour

SPQ unusual perceptual experiences

B t P Tolerance VIF
<.05
0.19 1.66 .10 0.67 1.50
0.18 1.55 .13 0.61 1.64
-0.07 -0.64 .53 0.66 1.52
-0.30 -231 <.05 0.50 2.02
-0.24 -1.97 .05 0.61 1.65
0.07 0.44 .66 0.36 2.81
-0.02 -0.14 .89 0.46 2.20
0.06 —-0.40 .69 0.38 2.63
-0.02 -0.19 .85 0.56 1.80
0.93 0.69 49 0.48 2.09
-0.01 —-0.06 .95 0.44 2.29

Abbreviations: RFQc, RFQ Certainty about Mental States; SPQ, Schizotypal Personality Questionnaire; VIF, variance inflation factor; YSR/ASR, Youth and

Adult Self-Report.

SPQ odd speech on YSR/ASR thought problems through RFQu
(b =0.27, 95% ClI [0.05, 0.60], P < .05), indicative of a mediation effect.
The total effect of SPQ odd speech on YSR/ASR thought problems
(b =1.88, 95% Cl [1.22, 2.54], P <.0001) (path C in Figure 3, was
reduced by 14% when RFQu was accounted for (b = 1.61, 95% CI [0.99,
2.23], P < .0001) (path C' in Figure 3), indicating partial mediation.

4 | DISCUSSION

The first aim of the current study was to identify schizotypal features

that contribute to mentalizing difficulties in a sample of community

youths. Furthermore, we examined the effects of schizotypal features
and mentalizing on self-reported thought problems. Finally, we tested
the mediating role of mentalizing on the relationship between

schizotypal features and thought problems.

4.1 | Associations between schizotypal personality
features and mentalizing

In accordance with our hypothesis, the present findings show that
interpersonal schizotypal manifestations pertaining to social anxiety

are associated to high mentalizing uncertainty. This resonates with
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TABLE 5

Dependent variables Model coefficients

Effects of SPQ subscales and RFQ scales on YSR/ASR thought problems

Collinearity statistics

Control and independent variables R? F
YSR/ASR thought problems 0.56 11.72
Age

SPQ social anxiety

SPQ odd speech

SPQ constricted affect

SPQ ideas of reference

SPQ lack of close friends

SPQ suspiciousness

SPQ odd beliefs

SPQ odd behaviour

SPQ unusual perceptual experiences
YSR/ASR thought problems 0.19 8.06
Age

RFQu

RFQc

B t P Tolerance VIF
<.001
0.07 091 .37 0.92 1.09
0.17 2.02 <.05 0.66 1.52
0.28 2.86 <.01 0.50 2.02
—-0.05 —-0.60 .55 0.62 1.60
0.04 0.33 .75 0.36 2.80
0.12 1.15 26 0.46 2.17
0.09 0.85 40 0.38 261
0.06 0.71 48 0.59 1.71
0.12 1.19 .24 0.48 2.09
0.17 1.61 11 0.44 2.28
<.001
0.12 1.31 .19 0.99 1.00
0.38 3.92 <.001 0.84 1.20
—-0.20 -0.98 .33 0.83 1.20

Abbreviations: RFQc, RFQ certainty about mental states; RFQu, RFQ uncertainty about mental states; SPQ, Schizotypal Personality Questionnaire; VIF,

variance inflation factor; YSR/ASR, Youth and Adult Self-Report.

FIGURE 2 Mediational model with
SPQ social anxiety as independent RFQu
variable, RFQu as mediator and thought
problems as dependent variable.
Abbreviations: RFQu, Reflective (A) - - (B)
Functioning Questionnaire uncertainty 0.47 0.90
about mental states scale; SPQ,
Schizotypal Personality Questionnaire
SPQ social (C) Thought
anxiety problems
1'26***
SPQ social (C) Thought
anxiety problems
1.68%**

data suggesting that mentalizing deficits are linked with the level of
interpersonal withdrawal in patient samples (Frith, 2014; Sergi
et al., 2007; Weijers et al., 2018). Our results are also consistent with
recent findings demonstrating links between diminished mentalizing
capacities in adolescence and retrospective reports of social anxiety in
childhood (Ballespi, Pérez-Domingo, Vives, Sharp, & Barrantes-Vidal,
2018). Young people who withdraw from interpersonal contact in the
context of social anxiety, may encounter less social interaction oppor-
tunities, essential for developing a capacity to understand mental
states (Banerjee & Henderson, 2001). Alternatively, or in conjunction,
difficulties in understanding the mental states of oneself and others
may interfere with young people's ability to function within social sit-
uations, leading to experiences of increasing anxiety in the context of

interpersonal contact. Indeed, according to Banerjee and Henderson

(2001), the relationship between social anxiety and mentalizing dys-
function appears to be bidirectional (one influences the other across
development). For those developing clinical psychosis, poor
mentalizing appears to further impede interpersonal communication,
increase the tendency to withdraw from social situations and reduce
treatment engagement (Debbané, Salaminios, et al., 2016).

A novel finding of our study is that schizotypal personality fea-
tures of odd speech are associated with high mentalizing uncertainty
and reduced mentalizing certainty in adolescence. As in the case of
social anxiety, speech that is vague, concrete or tangential, impedes
the effective communication of thoughts and feelings within interper-
sonal interactions, potentially disrupting the developmental elabora-
tion of complex meta-representations of self-experience. Given that

deficits in the communicative use of speech are prominent in
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FIGURE 3 Mediational model with
RFQu SPQ odd speech as independent variable,
RFQu as mediator and thought problems
as dependent variable. Abbreviations:
(A) . — (B) RFQu,. Refle.ctive FuncFioning
Questionnaire uncertainty about mental
states scale; SPQ, Schizotypal Personality
Questionnaire
SPQ odd () Thought
speech problems
1.61%**
SPQ odd (®) Thought
speech problems
1.88%**

schizophrenia and reflect a genetic vulnerability for the illness
(Docherty & Gottesman, 2000), the association between schizotypal
manifestations of odd speech and mentalizing difficulties in adoles-
cence may represent a distal marker of psychosis vulnerability.

Contrary to the present findings, previous studies examining the
relationship between mentalizing abilities and schizotypal traits using
ToM-tasks report associations with the cognitive-perceptual manifes-
tations (Pickup, 2006). This could be attributed to the different
methods employed to assess mentalizing (ToM vs RFQ). Task-based
measures of ToM, mainly capture the ability to form inferences about
other peoples' cognitions, and it has been suggested that contrary to
clinical psychosis, poor ToM in schizotypy may be primarily related to
hallucination and delusion-like phenomena (Pickup, 2006). Con-
versely, the RFQ is a self-report measure designed to also assess self-
oriented and affect-based facets of mentalizing, as well as the ability
to make mentalizing inferences of the self in relation to close others,
thus may be more sensitive in capturing associations with interper-
sonal features of schizotypy. Importantly, the only study to date that
has examined the relationship between ToM and schizotypy in com-
munity adolescents also found an association with the cognitive-
perceptual dimension of schizotypy (Barragan, Laurens, Navarro, &
Obiols, 2011). Thus, differences between the current findings and
those reported in adult ToM studies cannot be readily attributed to
the inclusion of an adolescent sample. Future studies should examine
the associations between RFQ-measured mentalizing and schizotypy
in adult samples.

4.2 | Effects of schizotypal personality features
and mentalizing difficulties on thought problems
in adolescence

Our findings suggest that schizotypal trait features pertaining to
social anxiety and odd speech are associated to the level of thought
problems in our community adolescent sample. The association

between social anxiety and thought problems in the current sample

is in line with previous research indicating that social anxiety relates
to the severity of psychotic symptoms in CHR adolescents and
young adults (Pontillo et al., 2017). Our data are also in line with pre-
vious studies reporting that disorganized speech relates to thought
problems in both chronic psychosis and non-clinical samples
(Sommer et al., 2010).

Interestingly, our results indicate that mentalizing uncertainty
mediated the effects of schizotypal features on the level of thought
problems in our sample. These were only partial mediations,
suggesting that other interpersonal, cognitive and psychological fac-
tors may also shape the relationship between schizotypal traits and
thought problems in adolescence. Nevertheless, current findings lend
support to a model in which mentalizing difficulties contribute to the
relation between schizotypal traits and thought problems that lie in a
continuum with clinically relevant psychotic symptoms (Debbané &
Barrantes-Vidal, 2014; Debbané, Salaminios et al., 2016).

First, our findings suggest that mentalizing uncertainty may repre-
sent a potential pathway through which trait features of social anxiety
relate to thought problems in adolescence. Social anxiety has been
consistently linked to the development and maintenance of psychotic
symptoms (Rietdijk et al., 2013), including paranoid/persecutory idea-
tion (Michail & Birchwood, 2009), however the underlying mecha-
nisms remain incompletely understood. One possibility is that
difficulties in understanding the mental states of others in the context
of social anxiety may lead individuals to overattribute other people's
intentions (Ballespi, Vives, Sharp, Tobar, & Barrantes-Vidal, 2019).
Indeed, the tendency to overattribute mental states in others, also
known as ‘hypermentalizing’ (Sharp et al., 2013), has been associated
with both paranoid beliefs and hallucination-like phenomena in com-
munity samples (Clemmensen et al., 2014) and in adults suffering with
schizophrenia (Ciaramidaro et al., 2015). Although the use of the RFQ
in the current non-clinical sample did not permit for the direct assess-
ment of hypermentalizing misattributions, previous studies suggest
that difficulties in understanding mental states may trigger the over-
attribution of intentions in others, leading to clinically relevant mani-
festations (Langdon & Brock, 2008).
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Our findings also suggest that uncertainty in mental states par-
tially mediated the relationship between schizotypal features of odd
speech and thought problems in our sample. It must be noted how-
ever that the indirect effects of the mediational model were small.
Indeed, it has been reported that the relationship between disorga-
nized speech and clinically relevant thought problems, such as halluci-
natory phenomena, may primarily reflect the outcome of a shared
neurobiological basis between the two (Sommer et al., 2010). Impor-
tantly though, disorganization features of schizotypy (including odd
speech) in adolescence have been longitudinally associated with the
developmental trajectory of clinically relevant cognitive-perceptual
manifestations (Dominguez, Saka, Lieb, Wittchen, & van Os, 2010).
Our findings add to this literature, suggesting that the effect of disor-
ganized speech on psychosis-risk may partly depend upon the level of
mentalizing impairment.

Mentalizing difficulties are transdiagnostic and have been impli-
cated in the development and phenomenology of various psychiatric
ilinesses, such as BPD (Bateman & Fonagy, 2010); depression
(Taubner, Kessler, Buchheim, Kachele, & Staun, 2011) and functional
somatic disorders (Luyten, van Houdenhove, Lemma, Target, &
Fonagy, 2012). Regarding psychotic disorders, our results tentatively
suggest that mentalizing dysfunction may represent a potential path-
way through which schizotypal personality traits affect the level of
thought problems in adolescence. From an early prevention stand-
point, mentalizing difficulties may constitute important psychothera-
peutic targets to sustain resilience against psychosis-risk during

adolescent development.

4.3 | Limitations and conclusions

The results of the current study should be interpreted in light of cer-
tain limitations. First, the data were derived from a relatively small
sample and further associations could emerge with a larger sample.
Second, the analyses performed were cross-sectional and longitudinal
investigations are needed to establish the causal relevance of
schizotypy on the developmental cascade of mentalizing. Third,
mentalizing represents a multidimensional construct reflecting the
capacity to make implicit and explicit inferences about one's own and
other people's cognitions and affects (Fonagy & Luyten, 2009). How-
ever, the RFQ is a screening measure, not designed to capture differ-
ent dimensions of mentalizing. Therefore, the assessment of specific
mentalizing dimensions and their relation to schizotypy or thought
problems in the current sample was not possible. Finally, given that
the study was based on self-report measures, difficulties in reflecting
on one's own mental states may have led to biased responses in the
RFQ (Fonagy et al., 2016).

Despite these limitations, this study is the first to examine the
associations between mentalizing difficulties and schizotypal features
during adolescence, as well as their effect on thought problems, using
an easy-to-administer measure of mentalizing. The findings underlie
the importance of encompassing evaluations of mentalizing when clin-

ically assessing psychosis-risk in youths who present schizotypal

features. Mentalization-based treatment (Brent & Fonagy, 2014;
Debbané et al., 2016) may be applied preventatively to sustain
mentalizing functioning and attenuate psychosis-risk in adolescents
who present schizotypal manifestations, prior to the development of

clinical symptoms.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available from the

corresponding author upon reasonable request.

ORCID

George Salaminios "= https://orcid.org/0000-0002-3491-0083

REFERENCES

Achenbach, T. M. (1991). Manual for the child behavior checklist/4-18 and
1991 profile. Burlington: Department of Psychiatry, University of
Vermont.

Badoud, D., Chanal, J., der Linden Van, M., Eliez, S., & Debbané, M. (2011).
Validation study of the French schizotypal personality questionnaire in
a sample of adolescents: A confirmatory factor analysis. L'encéphale,
37(4), 299-307.

Badoud, D., Luyten, P., Fonseca-Pedrero, E., Eliez, S., Fonagy, P., &
Debbané, M. (2015). The French version of the reflective functioning
questionnaire: Validity data for adolescents and adults and its associa-
tion with non-suicidal self-injury. PLoS One, 10(12), e0145892.

Ballespi, S., Pérez-Domingo, A., Vives, J., Sharp, C., & Barrantes-Vidal, N.
(2018). Childhood behavioral inhibition is associated with impaired
mentalizing in adolescence. PLoS One, 13(3), €0195303.

Ballespi, S., Vives, J., Sharp, C., Tobar, A., & Barrantes-Vidal, N. (2019).
Hypermentalizing in social anxiety: Evidence for a context-dependent
relationship. Frontiers in Psychology, 10, 1501.

Banerjee, R., & Henderson, L. (2001). Social-cognitive factors in childhood
social anxiety: A preliminary investigation. Social Development, 10(4),
558-572.

Barragan, M., Laurens, K. R., Navarro, J. B., & Obiols, J. E. (2011). ‘Theory
of mind’, psychotic-like experiences and psychometric schizotypy in
adolescents from the general population. Psychiatry Research, 186(2),
225-231.

Barrantes-Vidal, N., Grant, P., & Kwapil, T. R. (2015). The role of schizotypy
in the study of the etiology of schizophrenia spectrum disorders.
Schizophrenia Bulletin, 41(Suppl. 2), S408-S416.

Bartels-Velthuis, A. A., Blijd-Hoogewys, E. M., & Van Os, J. (2011). Better
theory-of-mind skills in children hearing voices mitigate the risk of second-
ary delusion formation. Acta Psychiatrica Scandinavica, 124(3), 193-197.

Bateman, A., & Fonagy, P. (2010). Mentalization based treatment for bor-
derline personality disorder. World Psychiatry, 9(1), 11-15.

Bateman, A. W., & Fonagy, P. (2004). Mentalization-based treatment of
BPD. Journal of Personality Disorders, 18(1), 36-51.

Bora, E., & Pantelis, C. (2013). Theory of mind impairments in first-episode
psychosis, individuals at ultra-high risk for psychosis and in first-
degree relatives of schizophrenia: Systematic review and meta-
analysis. Schizophrenia Research, 144(1), 31-36.

Brent, B. K., & Fonagy, P. (2014). A mentalization-based treatment approach
to disturbances of social understanding in schizophrenia. In
P. H. Lysaker, G. Dimaggio, & M. Brune (Eds.), Social cognition and meta-
cognition in schizophrenia: Psychopathology and treatment approaches
(pp. 245-259). Gurgaon, India: Elsevier Science and Technology.

Briine, M. (2005). “Theory of mind” in schizophrenia: A review of the liter-
ature. Schizophrenia Bulletin, 31(1), 21-42.

Chapman, L. J., Chapman, J. P., Kwapil, T. R., Eckblad, M., & Zinser, M. C.
(1994). Putatively psychosis-prone subjects 10 years later. Journal of
Abnormal Psychology, 103(2), 171-183.


https://orcid.org/0000-0002-3491-0083
https://orcid.org/0000-0002-3491-0083

© | WILEY

SALAMINIOS ET AL.

Choi-Kain, L. W., & Gunderson, J. G. (2008). Mentalization: Ontogeny,
assessment, and application in the treatment of borderline personality
disorder. American Journal of Psychiatry, 165(9), 1127-1135.

Choudhury, S., Blakemore, S.-J., & Charman, T. (2006). Social cognitive
development during adolescence. Social Cognitive and Affective Neuro-
science, 1(3), 165-174.

Ciaramidaro, A., Bolte, S., Schlitt, S., Hainz, D., Poustka, F., Weber, B., ...
Walter, H. (2015). Schizophrenia and autism as contrasting minds:
neural evidence for the hypo-hyper-intentionality hypothesis. Schizo-
phrenia Bulletin, 41(1), 171-179.

Clemmensen, L., van Os, J., Skovgaard, A. M., Vaever, M., Blijd-
Hoogewys, E. M., Bartels-Velthuis, A. A, & Jeppesen, P. (2014).
Hyper-theory-of-mind in children with psychotic experiences. PLoS
One, 9(11), €113082.

Davidson, C. A, Piskulic,c D. Addington, J., Cadenhead, K. S,
Cannon, T. D., Cornblatt, B. A, ... Tsuang, M. T. (2018). Age-related
trajectories of social cognition in youth at clinical high risk for psycho-
sis: An exploratory study. Schizophrenia Research, 201, 130-136.

Debbané, M., & Barrantes-Vidal, N. (2014). Schizotypy from a develop-
mental perspective. Schizophrenia Bulletin, 41(Suppl. 2), 5386-5395.

Debbané, M., Benmiloud, J., Salaminios, G., Solida-Tozzi, A., Armando, M.,
Fonagy, P., & Bateman, A. (2016). Mentalization-based treatment in
clinical high-risk for psychosis: A rationale and clinical illustration. Jour-
nal of Contemporary Psychotherapy, 46(4), 217-225.

Debbané, M., Eliez, S., Badoud, D., Conus, P., Fliickiger, R., & Schultze-
Lutter, F. (2015). Developing psychosis and its risk states through the
lens of schizotypy. Schizophrenia Bulletin, 41(suppl_2), S$396-5407.

Debbané, M., Salaminios, G., Luyten, P., Badoud, D., Armando, M,
Tozzi, A. S., ... Brent, B. K. (2016). Attachment, neurobiology, and
mentalizing along the psychosis continuum. Frontiers in Human Neuro-
science, 10, 1-22.

Docherty, N. M., & Gottesman, I. I. (2000). A twin study of communication
disturbances in schizophrenia. The Journal of Nervous and Mental Dis-
ease, 188(7), 395-401.

Dominguez, M. D. G,, Saka, M. C,, Lieb, R., Wittchen, H. U., & van Os, J.
(2010). Early expression of negative/disorganized symptoms
predicting psychotic experiences and subsequent clinical psychosis: a
10-year study. American Journal of Psychiatry, 167(9), 1075-1082.

Dumas, P., Bouafia, S., Gutknecht, C., Saoud, M., Dalery, J., & d'Amato, T.
(2000). Validation of the French version of the Raine schizotypal person-
ality disorder questionnaire—Categorial and dimensional approach to
schizotypal personality traits in a normal student population. L'encéphale,
26(5), 23-29.

Dumontheil, I., Apperly, I. A., & Blakemore, S. J. (2010). Online usage of
theory of mind continues to develop in late adolescence. Developmen-
tal Science, 13(2), 331-338.

Fonagy, P., Gergely, G., Jurist, E. L., & Target, M. (2002). Affect regulation,
mentalization and the development of the self. New York, NY: Other
Press.

Fonagy, P., & Luyten, P. (2009). A developmental, mentalization-based
approach to the understanding and treatment of borderline personal-
ity disorder. Development and Psychopathology, 21(4), 1355-1381.

Fonagy, P., Luyten, P., Moulton-Perkins, A., Lee, Y.-W., Warren, F.,
Howard, S., ... Lowyck, B. (2016). Development and validation of a
self-report measure of mentalizing: The reflective functioning ques-
tionnaire. PLoS One, 11(7), e0158678.

Fonagy, P., & Target, M. (1996). Playing with reality I. The International
Journal of Psycho-Analysis, 77(2), 217.

Fonseca-Pedrero, E., Debbané, M., Ortufio-Sierra, J., Chan, R., Cicero, D.,
Zhang, L., ... Kwapil, T. (2018). The structure of schizotypal personality
traits: A cross-national study. Psychological Medicine, 48(3), 451-462.

Frith, C. D. (2014). The cognitive neuropsychology of schizophrenia. NY:
Psychology Press.

Gergely, G., & Watson, J. S. (1999). Early socio-emotional development:
Contingency perception and the social-biofeedback model. In Early

social cognition: Understanding others in the first months of life (Vol. 60,
pp. 101-136). NJ: Lawrence Erlbaum Associates, Inc.

Gooding, D. C., Tallent, K. A., & Matts, C. W. (2005). Clinical status of at-
risk individuals 5 years later: Further validation of the psychometric
high-risk strategy. Journal of Abnormal Psychology, 114(1), 170-175.

Hart, J. R., Venta, A., & Sharp, C. (2017). Attachment and thought problems
in an adolescent inpatient sample: The mediational role of theory of
mind. Comprehensive Psychiatry, 78, 38-47.

Hayes, A. F. (2018). Introduction to mediation, moderation, and conditional
process analysis (2nd ed.). New York: Guilford Press.

Kim, K. R, Lee, S. Y., Kang, J. |, Kim, B. R., Choi, S. H., Park, J. Y., ...
Kwon, J. S. (2011). Clinical efficacy of individual cognitive therapy in
reducing psychiatric symptoms in people at ultra-high risk for psycho-
sis. Early Intervention in Psychiatry, 5(2), 174-178.

Kwapil, T. R., Gross, G. M,, Silvia, P. J., & Barrantes-Vidal, N. (2013). Predic-
tion of psychopathology and functional impairment by positive and
negative schizotypy in the Chapmans' ten-year longitudinal study.
Journal of Abnormal Psychology, 122(3), 807-815.

Langdon, R., & Brock, J. (2008). Hypo- or hyper-mentalizing: It all depends
upon what one means by “mentalizing”. Behavioral and Brain Sciences,
31(3), 274-275.

Langdon, R., & Coltheart, M. (1999). Mentalising, schizotypy, and schizo-
phrenia. Cognition, 71(1), 43-71.

Luyten, P., van Houdenhove, B., Lemma, A., Target, M., & Fonagy, P.
(2012). A mentalization-based approach to the understanding and
treatment of functional somatic disorders. Psychoanalytic Psychother-
apy, 26(2), 121-140.

Michail, M., & Birchwood, M. (2009). Social anxiety disorder in first-
episode psychosis: Incidence, phenomenology and relationship with
paranoia. The British Journal of Psychiatry, 195(3), 234-241.

Pickup, G. (2006). Theory of mind and its relation to schizotypy. Cognitive
Neuropsychiatry, 11(2), 117-192.

Pontillo, M., Guerrera, S., Santonastaso, O., Tata, M. C., Averna, R.,
Vicari, S., & Armando, M. (2017). An overview of recent findings on
social anxiety disorder in adolescents and young adults at clinical high
risk for psychosis. Brain Sciences, 7(10), 127.

Raine, A. (2006). Schizotypal personality: Neurodevelopmental and
psychosocial trajectories. Annual Review of Clinical Psychology, 2,
291-326.

Rietdijk, J., Ising, H. K., Dragt, S., Klaassen, R., Nieman, D., Wunderink, L.,
... van der Gaag, M. (2013). Depression and social anxiety in help-seek-
ing patients with an ultra-high risk for developing psychosis. Psychiatry
Research, 209(3), 309-313.

Sergi, M. J., Rassovsky, Y., Widmark, C., Reist, C., Erhart, S., Braff, D. L., ...
Green, M. F. (2007). Social cognition in schizophrenia: Relationships
with neurocognition and negative symptoms. Schizophrenia Research,
90(1-3), 316-324.

Sharp, C., Ha, C., Carbone, C., Kim, S., Perry, K., Williams, L., & Fonagy, P.
(2013). Hypermentalizing in adolescent inpatients: treatment effects
and association with borderline traits. Journal of Personality Disorders,
27(1), 3-18.

Simeonova, D. I., Nguyen, T., & Walker, E. F. (2014). Psychosis risk screen-
ing in clinical high-risk adolescents: A longitudinal investigation using
the child behavior checklist. Schizophrenia Research, 159(1), 7-13.

Sommer, I. E., Derwort, A. M., Daalman, K., de Weijer, A. D., Liddle, P. F., &
Boks, M. P. (2010). Formal thought disorder in non-clinical individuals
with auditory verbal hallucinations. Schizophrenia Research, 118(1-3),
140-145.

Sprong, M., Schothorst, P., Vos, E., Hox, J., & Van Engeland, H. (2007).
Theory of mind in schizophrenia: Meta-analysis. The British Journal of
Psychiatry, 191(1), 5-13.

Taubner, S., Kessler, H., Buchheim, A., Kichele, H., & Staun, L. (2011).
The role of mentalization in the psychoanalytic treatment of chronic
depression. Psychiatry: Interpersonal & Biological Processes, 74(1),
49-57.



SALAMINIOS ET AL

WILEY_l *

Uddin, L. Q., lacoboni, M., Lange, C., & Keenan, J. P. (2007). The self and
social cognition: The role of cortical midline structures and mirror neu-
rons. Trends in Cognitive Sciences, 11(4), 153-157.

van Os, J., Kenis, G., & Rutten, B. P. (2010). The environment and schizo-
phrenia. Nature, 468(7321), 203-212.

Vetter, N. C., Altgassen, M., Phillips, L., Mahy, C. E., & Kliegel, M. (2013).
Development of affective theory of mind across adolescence: Dis-
entangling the role of executive functions. Developmental Neuropsy-
chology, 38(2), 114-125.

Wechsler, D. (1955). Manual for the Wechsler adult intelligence scale.
New York, NY: The Psychological Corporation.

Weijers, J., Fonagy, P., Eurelings-Bontekoe, E. Termorshuizen, F.,
Viechtbauer, W., & Selten, J. (2018). Mentalizing impairment as a

mediator between reported childhood abuse and outcome in non-
affective psychotic disorder. Psychiatry Research, 259, 463-469.

How to cite this article: Salaminios G, Morosan L, Toffel E,

et al. Associations between schizotypal personality features,
mentalizing difficulties and thought problems in a sample of
community adolescents. Early Intervention in Psychiatry. 2020;
1-11. https://doi.org/10.1111/eip.13011



https://doi.org/10.1111/eip.13011

	Associations between schizotypal personality features, mentalizing difficulties and thought problems in a sample of communi...
	1  INTRODUCTION
	2  METHODS
	2.1  Participants and procedure
	2.2  Measures
	2.3  Statistics

	3  RESULTS
	3.1  Descriptive statistics
	3.2  Assessing the relationships between schizotypal trait dimensions and mentalizing difficulties in adolescence
	3.3  Effects of schizotypal traits and mentalizing on thought problems
	3.4  Mediation analysis

	4  DISCUSSION
	4.1  Associations between schizotypal personality features and mentalizing
	4.2  Effects of schizotypal personality features and mentalizing difficulties on thought problems in adolescence
	4.3  Limitations and conclusions
	  DATA AVAILABILITY STATEMENT

	REFERENCES


