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ABSTRACT  

The expression of early delusion and hallucination-like symptoms, known as positive schizotypy 

(PS), holds predictive power for later development of psychotic disorders. However, little is known 

about the psychological and emotional processes promoting the expression of PS during adolescent 

development. Our study’s objective was to examine the nature of the relationships between 

adolescent PS and two dimensions previously identified to contribute to adult positive symptoms 

of psychosis, metacognitive beliefs and anxiety. Using a structural equation modeling design, data 

from self-report questionnaires measuring anxiety, metacognitive beliefs, and PS were collected 

from 179 adolescents aged 12 to 19 years. Our results indicate that although metacognitive beliefs 

significantly influence adolescent PS and anxiety, maladaptive contradictory metacognitive beliefs 

specifically potentiate positive schizotypal expression in hallucination-prone adolescents. 

Furthermore, we observe that PS and anxiety entertain reciprocal relationships. These findings 

suggest that relationships between metacognitive beliefs, anxiety, and PS can already be observed 

during adolescence. 

 

Psychosis proneness involves an individual’s vulnerability to experience psychotic-like symptoms of 

delusions and hallucinations, also referred to as positive schizotypy (PS) (Rossi and Daneluzzo, 

2002). Epidemiological research suggests that early positive schizotypal manifestations hold 

predictive power for later development of schizophrenia spectrum disorders (Dhossche et al., 2002; 

Poulton et al., 2000), in their seminal study, Poulton et al. (2000) show that reporting psychotic-like 

symptoms of delusions and hallucinations at age 11 years increases by 16.4 times the odds of 

developing a schizophreniform disorder by age 26 years. Ten years after this study, there is still a 

lack of empirical evidence specifying which emotional and psychological processes could sustain 

and potentially exacerbate the expression of PS during adolescent development. One way to 

address this issue is to examine the factors associated with increased manifestations of early PS 
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during adolescence (Bentall et al., 2007). Longitudinal prospective investigations examining 

transient auditory verbal hallucinations in adolescents observe that emotional disorders and 

anxiety-provoking PS symptom content play significant roles in the maintenance of such PS 

symptoms (Escher, 2004; Escher et al., 2002). This suggests that examining emotional disorders and 

anxiety appraisal mechanisms might be helpful to understand adolescent PS expression. The meta- 

cognitive theory of psychopathology (Wells and Matthews, 1994) conceptualizes anxiety appraisal 

mechanisms such as worry and maladaptive beliefs concerning one’s own mental functioning 

(metacognitive beliefs) as key contributors to the manifestation and maintenance of adult 

emotional disorders. From a developmental psychopathology framework, it seems warranted to 

consider meta-cognitive beliefs and anxiety measures because these are found to be associated 

with early signs of PS (Debbané et al., 2009). In this study, we aimed to evaluate the nature of the 

relationships between adolescent metacognitive beliefs, anxiety, and PS and to specify the role of 

each factor in the expression of PS during adolescence. 

A number of recent investigations suggest that PS, in its subclinical and clinical forms, is 

characterized by a cognitive attentional syndrome (CAS), leading the individual to process informa-

tion in a biased, reductive, and self-serving fashion (Freeman et al., 2002; Garety and Freeman, 

1999). Most of these studies have been inspired by the metacognitive theory of psychopathology, 

conceptualized as the Self-regulatory Executive Function (S-REF) model (Wells and Matthews, 1994, 

1996). This model specifies that the CAS consists of worry, rumination, threat monitoring, and 

coping strategies that produce maladaptive effects. The CAS extends negative processing and 

emotions and impairs flexibility in executive mental control. This syndrome is driven by two 

domains of metacognitive beliefs: positive and negative. Positive beliefs, also referred to as beliefs 

concerning problem solving, such as ‘‘Worrying helps me to get things sorted out in my mind,’’ can 

trigger cognitive coping strategies in the form of ‘‘what if ... ’’ statements in an effort to regulate 

anxiety (Wells, 1999). In adults, exaggerated engagement in positive metacognitive beliefs is 

associated with the type of worrying seen in anxiety disorders (Wells and Matthews, 1996), whereas 

in adolescents, positive metacognitive beliefs do not seem to be associated with clinical forms of 

anxiety (Cartwright-Hatton et al., 2004). Recent data seem to suggest that what makes worry 

specifically transition into its clinical forms are the negative metacognitive beliefs (Ruscio and 

Borkovec, 2004; Wells and Carter, 2001). The negative variety of metacognitive beliefs, such as 

‘‘When I start worrying I cannot stop,’’ are triggered, and the ensuing CAS sensitizes the individual 

to process anxiety-provoking content, in forms such as maladaptive attention to bodily stress or 

negative social evaluation cues. 

This model has been applied to explaining delusional beliefs and hallucinatory experiences 

(Morrison, 2001), and studies have demonstrated that metacognitive beliefs are positively 

correlated with positive symptoms of psychosis. For example, recent studies with schizophrenic 

patients and adults reporting at-risk mental states for developing psychosis find significantly 

stronger positive metacognitive beliefs in the presence of firmly held negative metacognitive beliefs 

for both clinical groups in comparison with controls (Baker and Morrison, 1998; Morrison et al., 2007; 

Morrison and Wells, 2003). 
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To date, there has been little research on PS in adolescents, and we aimed to test for possible 

associations between metacognitions, anxiety, and PS in this group. The consequences associated 

to CAS are very relevant to the developmental psychopathology of PS because active worry could 

compound difficulties in attention and executive functions often reported in high-risk youths 

(Cornblatt et al., 1999; Niendam et al., 2006) and impede the consolidation of emerging self-

regulation skills critical to negotiating personal and environmental stressors characteristic of the 

adolescent period (Steinberg, 1999). In particular, we examined the relationship between anxiety, 

PS, and metacognitive beliefs. Because metacognitions could contribute to both anxiety and PS, we 

included all reciprocal links between PS and anxiety in testing a model involving metacognition. We 

tested models in an overall combined sample and in a subsample of individuals high in PS. This is 

important because metacognition may be more dysfunctional in the PS group, as reflected by a 

greater range of beliefs contributing to symptoms that would be consistent with a greater 

propensity to engage in the CAS. 

METHOD 

PARTICIPANTS 

Two sources of recruitment were used to form a single large sample of adolescents with a wide 

distribution of PS scores. First, typically developing adolescents recruited in other studies from our 

research center as control participants to a neurogenetic youth sample (Schaer et al., 2009) took 

part in the present protocol. These healthy adolescents were recruited from public schools in 

Geneva and in the community through written advertisement. Adolescents aged 12 to 19 years could 

voluntarily participate in the study after they provided written parental agreement. They were 

screened for past or present psychiatric or neurological disorder; adolescents with identified 

neurological or neurogenetic disorder (n = 1), adolescents with psychotic disorders (n = 0), and 

adolescents with missing data (n = 2) were excluded. 

The other recruitment source came from Geneva’s child and adolescent community outpatient 

psychiatric service (Office Medico- Pédagogique), affiliated to the University of Geneva’s Psychiatry 

Department and to the Canton of Geneva Education Department. Participant recruitment took place 

immediately after adolescents’ initial intake assessment. The principal investigator initiated contact 

with potential participants by telephone. After research objectives were presented, participant 

families decided whether they wanted to volunteer for the study. Approximately a quarter of families 

contacted volunteered for the study (telephone contacts performed = 364). In this sample, 94 

adolescents (50 female adolescents, 44 male adolescents) were seeking help at the Office Medico- 

Pédagogique at time of participation. Clinical diagnoses based on ICD-10 criteria are available in 

Table 1. Only three participants received medication at time of participation (paroxetine, n = 2; 

methylphenidate, n = 1). Because contemporary theoretical models and empirical evidence suggest 

that anxiety contribute to the expression of PS during adolescence, participants with emotional or 

conduct disorders were not excluded from this study. However, adolescents with identified 

neurological or neurogenetic disorder (n = 3), with diagnosed psychotic disorders (n = 1), or with 



 

 

missing data (n = 2) were excluded. 

The final group consisted of 179 adolescents (88 female adolescents, 91 male adolescents). The total 

sample’s mean age was 15.4 ± 1.6 years. Written informed consent was received from all participants 

and their parents under protocols approved by the institutional review board of the Department of 

Psychiatry of the University of Geneva Medical School. 

MATERIALS 

Self-report Measures 

Selection of self-report measures prioritized those instruments that have been validated with 

francophone samples. We further calculated the reliability coefficients for each measure included in 

the protocol. The subjects individually filled out the self-report questionnaires, and to ensure that 

all subjects understood the items, a trained clinical psychologist (M. D.) supervised the 

questionnaire process. 

To assess the expression of PS in our sample, the Schizotypal Personality Questionnaire (SPQ) was 

used (Raine, 1991). To the best of our knowledge, this is the only questionnaire measuring 

schizotypy that has been validated for a francophone population (Dumas et al., 2000; Raine, 1991) 

and has been validated with francophone adolescents (Badoud et al., 2011). The instrument yields 

three main factor scores (cognitive-perceptual, interpersonal, and disorganization) and also lends 

itself to multiple dimensional analyses in the context of a dimensional approach to schizotypy (Rossi 

and Daneluzzo, 2002). In this sample, the reliability coefficient (Cronbach alpha) calculated on the 

SPQ is excellent (0.90). The cognitive-perceptual factor score was used as our main measure of PS. 

Along with the SPQ, participants filled out age-appropriate self-report instruments assessing 

dimensions of anxiety, depression, and metacognitions. We used the Revised Children’s Manifest 

Anxiety Scale (R-CMAS) (Turgeon and Chartrand, 2003) to measure total standard score of anxiety. 

This measure carries the advantage of having been validated in francophone youths. Finally, the 

Meta-Cognitions Questionnaire-Adolescent Version (MCQ) (Cartwright- Hatton et al., 2004) was used 

to assess the adolescents’ metacognitive beliefs. This scale contains 30 items asking the participant 

to rate statements on a 1 to 4 scale, where 1 = ‘‘do not agree,’’ 2 = ‘‘agree slightly,’’ 3 = ‘‘agree 

moderately,’’ and 4 = ‘‘agree very much.’’ The scale yields a total score, and we used two of the five 

subscale scores (positive beliefs about worry and negative beliefs about uncontrollability and 

danger). In our analyses, we first included the total score for metacognitive beliefs and then 

analyzed on the positive and negative beliefs subscales, thought to involve beliefs especially 

relevant to the expression of hallucinations (Morrison et al., 1995). The MCQ’s positive belief 

subscale includes items such as ‘‘I need to worry to stay organized’’ or ‘‘I need to worry in order to 

work well.’’ The MCQ’s negative belief subscale includes items such as ‘‘I cannot ignore my worrying 

thought’’ or ‘‘My worrying could make me go mad.’’ The reliability coefficients (Cronbach alpha) 

calculated on questionnaires with no missing data are excellent for the R-CMAS (0.86) and the SPQ 

(0.90). Concerning the MCQ, reliability coefficients are acceptable (MCQ-positive beliefs about worry, 

0.74; MCQ-negative beliefs about uncontrollability and danger, 0.75). 

Statistical Analyses 

Relationships between PS, anxiety, and metacognition were analyzed with structural equation 



 

 

modeling (SEM) computed with Mplus (Muthèn and Muthèn, 2006) using the maximum likelihood 

estimator. Three models were computed. The first model (model 1) tests the role of metacognitive 

beliefs (assessed by the total score on the MCQ) on both positive symptoms and anxiety. In this 

model, we chose to evaluate reciprocal relationships between anxiety and positive symptoms. Then, 

we further examined the relationships between positive and negative beliefs, anxiety, and PS in the 

whole sample. We tested the role of positive and negative beliefs in anxiety and PS. Positive and 

negative beliefs were allowed to correlate. Following our a priori hypothesis regarding anxiety and 

PS, we were also interested in examining the reciprocity between PS and anxiety, which we allowed 

to correlate. 

 

TABLE 1. Diagnostic Classification for Mental and Behavioral Disorders Following the ICD-10 Nomenclature for 

Participants Recruited Within the Context of the Outpatient Child Psychiatry Clinic 

Diagnostic Category 

Range for ICD-10 

Codes 

Number of 

Participants’1 

Organic, including symptomatic, mental disorders F00-F09 0 

Mental and behavioral disorders due to psychoactive substance use F10-F19 2 

Schizophrenia, schizotypal, and delusional disorders F20-F29 0 

Mood (affective) disorders F30-F39 23 

Neurotic, stress-related, and somatoform disorders F40-F49 21 

Behavioral syndromes associated with physiological disturbances 

and physical factors 

F50-F59 0 

Disorders of adult personality and behavior F60-F69 9 

Mental retardation F70-F79 0 

Disorders of psychological development F80-F89 2 

Behavioral and emotional disorders with onset usually occurring in 

childhood and adolescence 

F90-F99 18 

No diagnostic classification  22 

Missing information  3 

aComorbid disorders present in six participants. 

 

Parcels of items were used as indicators of each latent variable. Using parcels of items rather than 

single items to define latent variables has several advantages (see Little et al., 2002, for a review). 

First, from a psychometric point of view, parcels have greater reliability and a lower likelihood of 

distributional violation than item-level data do. Moreover, compared with item-level data, SEMs 

based on parcels are also more parsimonious (as fewer parameters are estimated). For the latent 

factors dependent on unidimensional scales (SPQ-positive symptoms, R-CMAS, MCQ-positive 

beliefs, MCQ-negative beliefs), items were assigned by order to one of the parcels (the number of 

parcels for each latent factor depends of the number of items of the various scales: the minimum 

number of parcels is 2 and the maximum is 4). No item appeared in more than one parcel. For 



 

 

example, the first item of the SPQ cognitive-perceptual scale was assigned to the first parcel, the 

second item was assigned to the second parcel, the third item was assigned to the third parcel, and 

so on. The procedure differed for the total score of the MCQ because this scale is multidimensional 

and comprises fives subscales. On the basis of the recommendations of Little et al. (2002) about 

parcelling multidimensional scales, we created parcels by joining items from different facets into 

item sets. We ensured that each parcel reflected all of the facets of the latent construct (e.g., each 

parcel comprised items from the five subscales of the MCQ). 

Goodness of fit was tested with the chi-square (χ2)-to-degrees of freedom (df ) ratio. A model can be 

considered to fit the data well if its χ2/df ratio is inferior to 2. In addition to the χ2/df ratio, two other 

indices that depend on a conventional cutoff (Hu and Bentler, 1999) were also computed: the root-

mean-square error of approximation (RMSEA) and the standardized root-mean-square residual 

(SRMR). The combination of these two indices is valuable because the RMSEA is sensitive to the 

misspecification of the factor loadings and the SRMR is sensitive to the misspecification of the factor 

covariances. An RMSEA between 0 and 0.05 indicates a good fit, and one between 0.05 and 0.08 

indicates an acceptable fit. An SRMR between 0 and 0.05 indicates a good fit, and one between 0.05 

and 0.10 indicates an acceptable fit (Schermelleh-Engel et al., 2003). Many authors have used the 

comparative fit index (CFI) in confirmatory factor analysis, and we also report this index. A CFI 

greater than 0.90 is generally interpreted as indicating an acceptable fit. To test single parameters, 

we adopted the 5% significance criterion (i.e., t value of parameters of 1.96). 

RESULTS 

Among the 179 participants, 1 had a missing value on the MCQ and was excluded from the analyses. 

The first model testing the role of metacognition on anxiety and PS (model 1) provided a good de-

scription of the data’s structure (χ2
32 = 49.24, p < 0.05; χ2/df = 1.54; RMSEA = 0.055; SRMR = 0.037; CFI 

= 0.98). Standardized regression weights for model 1 are illustrated in Figure 1. This model showed 

that total scores on the MCQ predict both anxiety and PS. Moreover, anxiety and PS were positively 

and significantly correlated. 

Then, a second model was computed to test the role of positive and negative beliefs on anxiety and 

PS, encompassing the entire sample (model 2, n = 178). Model 2 could be considered to have a good 

fit (X2
38 = 57.79, p < 0.05; χ2/df = 1.52; RMSEA = 0.054; SRMR = 0.033; CFI = 0.98). Standardized 

regression weights for these two models are presented in Figures 2 (model 2A) and 3 (model 3). 

FIGURE 1. The structural equation model testing the relationship between metacognition, anxiety, and positive 

schizotypy (model 1). Values of the single-headed arrows reflect significant (at the 0.05 level) standardized 

regression weights. Value of the double-headed arrow reflects a significant correlation (at the 0.05 level). P1, P2, 

P3 indicates parcel for a given factor; MCB, metacognitive beliefs—Meta-Cognitions Questionnaire-Adolescent 

Version total score; ANX, anxiety total standard score from the Revised Children's Manifest Anxiety Scale; PS, 

positive schizotypy, total score from the cognitive-perceptual subscale from the Schizotypal Personality 

Questionnaire. 



 

 

 

P123 = Parcel for a given factor 

MCB = Metacognitive Beliefs - MCQ total score 

ANX = Anxiety total standard score from the R-CMAS 

PS = Positive Schizotypy, total score from the cognitive-perceptual subscale from the SPQ. 

 

When considering the entire sample (see model 2, Figure 2), the model computed confirms that the 

negative beliefs subscale of the MCQ predicts both anxiety and PS. Thus, negative beliefs played a 

role in the occurrence of anxious symptoms. However, no significant relationships (direct and/or 

indirect) took place between positive beliefs and either anxiety or PS. 

POST HOC ANALYSES ON ADOLESCENTS REPORTING HALLUCINATION-LIKE 

PHENOMENA (HALLUCINATION SUBSAMPLE) 

In light of earlier reports on the association between maladaptive contradictory positive and 

negative metacognitive beliefs with adults’ hallucination proneness, we wondered whether the lack 

of association between PS and positive beliefs about worry in model 2 was a result of not focusing 

on the hallucination-prone adolescents in our sample. To accomplish this examination, we pulled 

out the participants’ answers on the three items from the SPQ that clearly speak of hallucinatory 

experiences: question 30, ‘‘I often hear a voice speaking my thoughts aloud’’; question 40, ‘‘Have 

you ever seen things invisible to other people?’’ and question 64, ‘‘Are your thoughts sometimes so 

strong that you can almost hear them?’’ This procedure is consistent with the prospective 

longitudinal study of Poulton et al. (2000) on children’s self-reported positive schizotypal symptoms 

and their predictive value for adult schizophreniform disorder, which, like other recent studies, used 

a similar item-based strategy to identify participants having experienced delusion-like and/or 

hallucinatory-like phenomena (Jacobson et al., 2010; Polanczyk et al., 2010). In our study, 

participants endorsing one of those three items were included in the hallucination subsample. In 

total, 54 adolescents (31% of total sample) endorsed at least one hallucination-related item, 

consistent with previous reports of PS in youth samples (Laroi et al., 2006). 

Model 3 is the same as model 2 but is restricted to hallucination- prone adolescents (n = 54). Model 

3 had an acceptable fit (χ2
38 = 46.26, p = 0.17; χ2/df = 1.22; RMSEA = 0.063; SRMR = 0.055; CFI = 0.97). 

As for model 2, the model confirms that negative beliefs are a significant predictor of both anxiety 

and PS. Furthermore, the positive beliefs subscale of the MCQ significantly predicts PS. Comparison 

of models 2 and 3 showed that although negative beliefs play a role in PS in participants with or 

without perceptual anomalies, positive beliefs predict PS only in participants who reported the 

presence of hallucination-like experiences. 



 

 

DISCUSSION 

This study’s structural equation models bring original evidence supporting the role of metacognitive 

beliefs as developmental factors of adolescent PS. Using structural equation models allowed us to 

characterize the nature of the relationships between metacognitive beliefs, anxiety, and PS. The 

models with the best fit indices suggest that metacognitive beliefs independently influence the 

expression of both anxiety and PS. Furthermore, the models confirm a bidirectional relationship 

between anxiety and PS, as both factors entertain a reciprocal influence in their respective 

adolescent expression. The final model provides evidence for the contribution of maladaptive 

contradictory positive and negative metacognitive beliefs to the expression of PS in adolescents 

reporting hallucinatory phenomena. Although these data are cross-sectional, they offer original 

empirical evidence for a psychosis continuum that can potentially be monitored through the early 

interactions between anxiety, metacognitive beliefs, and early PS during adolescence. We will detail 

the processes by which meta-cognitive beliefs and anxiety may significantly contribute to the early 

expressions of PS. 

FIGURE 2. The structural equation model testing the relationship between positive and negative metacognitions, 

anxiety, and positive schizotypy in the entire sample (model 2). Values of the single-headed arrows reflect 

standardized regression weights (bold italic coefficients are significant at the 0.05 level). Value of the double-

headed arrow reflects correlations (bold correlations are significant at the 0.05 level). P1, P2, P3 indicates parcel 

for a given factor; MCB+, Meta-Cognitions Questionnaire-Adolescent Version positive metacognitive beliefs 

subscale score; MCB-, Meta-Cognitions Questionnaire-Adolescent Version negative metacognitive beliefs 

subscale score; ANX, anxiety total standard score from the Revised Children's Manifest Anxiety Scale; PS, positive 

schizotypy, total score from the cognitive-perceptual subscale from the Schizotypal Personality Questionnaire. 

 

Pl, 2, 3 = Parcel for a given factor. 

MCB+ = Positive Metacognitive Beliefs, from the MCQ Positive Metacognitive Beliefs subscale score  

MCB- = Negative Metacognitive Beliefs, from the MCQ Negative Metacognitive Beliefs subscale score  

ANX = Anxiety total standard score from the R-CMAS 

PS = Positive Schizotypy, total score from the cognitive-perceptual subscale from the SPQ. 



 

 

 

 

 

 

 

 

 

 

FIGURE 3. The structural equation model testing the relationship between positive and negative metacognitions, 

anxiety, and positive schizotypy in participants reporting hallucinations (model 3). Values of the single-headed 

arrows reflect standardized regression weights (bold italic coefficients are significant at the 0.05 level). P1, P2, P3 

indicates parcel for a given factor; MCB+, Meta-Cognitions Questionnaire-Adolescent Version positive 

metacognitive beliefs subscale score; MCB-, Meta-Cognitions Questionnaire-Adolescent Version negative 

metacognitive beliefs subscale score; ANX, anxiety total standard score from the Revised Children's Manifest 

Anxiety Scale; PS, positive schizotypy, total score from the cognitive-perceptual subscale from the Schizotypal 

Personality Questionnaire. 

 

P1, 2, 3= Parcel for a given factor. 

MCB+ = Positive Metacognitive Beliefs, from the MCQ Positive Metacognitive Beliefs subscale score 

MCB- - Negative Metacognitive Beliefs, from the MCQ Negative Metacognitive Beliefs subscale score 

ANX = Anxiety total standard score from the R-CMAS 

PS = Positive Schizotypy .total score from the cognitive-perceptual subscale from the SPQ. 

 

Our analyses highlight the direct contribution of metacognitive beliefs to expressions of PS during 

adolescence. It seems that negative metacognitive beliefs, such as ‘‘My worrying could make me go 

mad,’’ play a prominent part in this relationship (Debbane et al., 2009). Wells (1999) notes that the 



 

 

coping strategies triggered by negative metacognitive beliefs rarely completely succeed in resolving 

disturbing mental content, and this failure may be taken by the individual as further evidence that 

such content can lead to uncontrollable worrying. It also seems in our analyses that holding negative 

metacognitive beliefs breeds further anxiety. Indeed, negative metacognitive beliefs signify the 

individual’s important preoccupation with the content of worry (Wells, 1997), which can nourish 

increased anxiety about one’s own thought processes and emotion regulation capacities in youths. 

Adolescents who entertain such negative beliefs may feel particularly vulnerable in interactions 

relying on their thought and emotion regulation skills, such as social interactions. Interestingly, a 

number of reports find that social withdrawal and isolation are highly compatible with heightened 

schizotypal expression (Birchwood et al., 1998; Iyer et al., 2008). Future research may further address 

the specific relationship between negative metacognitive beliefs and their role in social isolation 

that often precede the first episode of psychosis. 

Our results further suggest that engaging in both positive and negative maladaptive contradictory 

metacognitive beliefs may constitute a specific metacognitive pattern associated with hallucination 

proneness during adolescence. This finding is consistent with empirical evidence observing the 

conjunction of both positive and negative metacognitive beliefs with high risk for schizophrenia 

among youths (Morrison et al., 2007) and clinical schizophrenic samples reporting hallucinations 

(Baker and Morrison, 1998; Morrison and Wells, 2003). From a developmental perspective, we may 

consider that in adolescents with firmly held negative metacognitive beliefs, their engaging in ‘‘what 

if... ’’ scenarios (positive metacognitive beliefs) constitutes a highly maladaptive coping strategy 

that may, in parallel, prompt the CAS, rendering them more sensitive to anxiety-provoking content 

and more susceptible to bring anxious-laden content to the surface and lead to overwhelming 

anxious mental states. Significant theoretical and empirical work has suggested that social threat 

(Jones and Fernyhough, 2007) and bullying experiences (Campbell and Morrison, 2007) are 

specifically associated to the expression of positive symptoms during adolescence in youths. Future 

research could test the hypothesis linking maladaptive contradictory metacognitive beliefs to 

adolescent social stress in the emergence of hallucinatory phenomena. 

Through the unfolding of PS during adolescence, the role of anxiety certainly seems critical, yet few 

studies provide data that help to describe how this operates during adolescence. Our findings sug-

gest that anxiety, independently from metacognitive beliefs, influences the expression of 

schizotypy. In return, our findings further suggest that positive schizotypal cognitions breed anxiety 

during adolescence. This result is consistent with prospective longitudinal studies reporting how 

anxiety disorders or anxiety-provoking events, including schizotypal thought content, may be 

associated with the persistence of adolescent PS and ongoing psychological distress (Escher, 2004; 

Escher et al., 2002). We note that the anxiety measure used in the current study is usually found to 

correlate with trait anxiety measures (Southam-Gerow and Chorpita, 2007). We could hypothesize 

that our anxiety measure tapped into trait vulnerability that is both independent from and interacts 

with the S-REF (Wells and Matthews, 1994, 1996) function during childhood and adolescence. In 

parallel, the results suggest that early positive schizotypal cognitions influence the emotional trait 

expression of anxiety during adolescence. The top-down influence of metacognitive beliefs on 

adolescent anxiety and PS, together with the reciprocal relationship between anxiety and PS, 

provides evidence for a dynamic breeding ground for delusion and hallucination-like symptoms, 

which includes at least three factors: anxiety, metacognitive beliefs, and PS itself. The S-REF model 



 

 

(Wells and Matthews, 1994, 1996) can be usefully integrated into a developmental 

psychopathological framework and provide hypothetical cognitive and emotional processes at 

work in the unfolding of adolescent PS. Indeed, the present results motivate a series of 

investigations evaluating the consequences of adolescent metacognitive beliefs on cognitive 

processing, namely, preferential bias for processing threatening stimuli, decreased cognitive 

flexibility, and enhanced self-confirmation bias, which also represent the cognitive processes 

sustaining adult positive symptoms of psychosis (Freeman et al., 2002; Garety et al., 2005). 

To conclude, the examination of metacognitive beliefs and anxiety is by no means exhaustive of the 

relevant psychological and emotional factors that can promote the expression of PS during 

childhood and adolescence. First, our results would also suggest that conceptualizing beliefs about 

emotion as a metacognitive construct may provide additional force to the metacognitive account of 

self-regulation (Manser et al., 2011). Indeed, it is feasible that metacognitive beliefs about anxiety 

itself could promote maladaptive coping mechanisms associated with adolescent PS. Second, an 

emotional factor such as depression may also contribute to maladaptive appraisals of internal 

stimuli as well as faulty attributions of malevolent mental contents to external peers or adult figures 

during adolescence (Simon and Umbricht, 2010). Finally, longitudinal designs examining these 

psychological and emotional processes with regard to adolescent PS will help to characterize the 

developmental trajectory of early signs of psychosis in youths and to critically assess their relevance 

to risk for pathological development during adulthood. 
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