
34

Isr J Psychiatry Relat Sci - Vol. 51 - No 1 (2014)

AbstrAct
Objective: To explore the notion that difficulties in 
metacognitive functioning are a core pre-psychotic 
feature of emerging schizophrenia and its spectrum. 

Method: Seventy-eight help-seeking, non-psychotic 
adolescents (age 13-18) were assessed with the Prodromal 
Questionnaire (PQ), the Structured Interview for 
Prodromal Syndromes (SIPS), two scales of social and 
role functioning, and a metacognitive version of two 
non-social (verbal memory and executive functioning) 
and two social (facial emotion perception and Theory 
of Mind) cognition tasks. In addition to the standard 
administration of the tasks, subjects were also asked 
to rate their level of confidence in the correctness of 
each answer, and to choose whether they wanted it to be 
“counted” toward their overall performance score on the 
task. Each “volunteered” response received a bonus of  
5 cents if correct, but an equal penalty if wrong. 

Results: Levels of cognitive and metacognitive functioning 
were not significantly different between subjects at high 
versus low risk. However, the prediction of psychosocial 
functioning reached significance when adding the novel 
metacognitive measures to the conventional measures 
of cognitive and social-cognitive abilities. 

Discussion: These results challenge the robustness of 
the link between neurocognitive deficits and risk for 
schizophrenia. However, they suggest that metacognition 
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Over the past two decades massive research has been 
invested into detection of pre-schizophrenic or early psy-
chotic conditions. This research has been motivated by 
the assumption that intervention in the early illness stages 
before the illness becomes chronic and treatment-resistant 
may ameliorate long-term outcome. Because schizophrenia 
is practically unpredictable in its early so-called “pre-
morbid” phases (due to its being a “rare epidemiological 
event”) (1), most research of the past 20 years has focused 
on the emergence of the psychotic clinical picture (often 
times referred to as the “prodrome”) in which anomalies 
of experience and behavioral deviations become more 
clearly articulated and “characteristic.” 

Findings from this line of research have shown that 
certain diagnostic signs (often referred to in the literature 
as “at-risk mental states”) in clinical and non-clinical 
populations can predict the transition to full-blown 
psychosis (2). In addition, findings from these studies 
have shown that those diagnostic signs can differentiate 
individuals who are at high risk to develop psychosis from 
other mentally ill individuals and from normal controls. 
Finally, data from these studies provides preliminary 
evidence for the effectiveness of certain interventions 
in delaying or preventing transition to psychosis, even 
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plays an important moderating role in the association 
between neurocognition and functional outcome before 
acute onset of the illness.
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though this evidence is rather inconclusive regarding 
the relative benefits of each specific intervention (3).

A potential marker of early risk that has received a lot of 
attention in the above line of research is impaired neuro- 
cognition. This interest stems from the well-established 
finding that neurocognitive impairment is a fundamental 
and valid feature of schizophrenia and not just a transient, 
epiphenomenal effect of psychosis (4-6). Although many 
studies have shown that patients with schizophrenia 
displayed lower neurocognitive and social-cognitive 
(7) performance during the early pre-psychotic phase 
of their illness, there is evidence that substantial num-
bers of patients who develop schizophrenia exhibit no 
demonstrable cognitive deficits (8). Thus, it is still not 
clear whether cognitive impairment is a risk factor for 
the illness or a consequence of it.

This question was recently addressed by Seidman et al. 
(9) in a large multi-site study (North American Prodrome 
Longitudinal Study), which examined the association of 
neuropsychological function with conversion to psychosis 
and family history of psychosis. Results from this study 
have shown that individuals at high risk, particularly 
those who later developed psychosis, exhibit moderate 
to severe neuropsychological difficulties depending on 
the type of neuropsychological functioning examined (9). 
However, these difficulties are lower than in first-episode 
schizophrenia. Similar patterns of findings have been 
found in a series of studies that examined social cogni-
tion in the prodrome. These studies found that while less 
severe than among first-episode patients, deficits in social 
cognition are quite prevalent among individuals at high 
risk for psychosis (10-12) and are good predictors of con-
version to psychosis (13). Finally, a recent meta-analysis 
showed that both non-social and social neurocognitive 
impairments are more pronounced among those who 
convert to psychosis than those who do not (14).

While no doubt useful in establishing that neurocog-
nitive and social-cognitive deficits are a risk factor for 
schizophrenia, these findings leave open several important 
questions. First, the growing severity of cognitive impair-
ment as full-blown psychosis nears leaves open the question 
of the degree to which neurocognitive deficits are a trait 
(i.e., a risk factor) or state (i.e., a consequence) characteristic 
of the illness. Second, they leave unanswered the question 
of the degree to which these deficits are specific to risk 
for psychosis. This is so because they do not include data 
about distressed individuals who might be at risk for other 
conditions. Finally, they do not provide information about 
the possible role that deficits at the metacognitive level 

may play in increasing or decreasing the risk for psychosis. 
This lack of information is particularly important in light 
of recent studies including studies from our own group, 
which show that metacognition, assessed with both self-
report (15, 16) and behavioral measures (17-19), serves as 
a critical determinant of clinical and functional outcome in 
schizophrenia that is not reducible to traditional measures 
of neurocognitive functioning. In this study, we attempt 
to address the above limitations by comparing cognitive 
and metacognitive performance of adolescents who are at 
high-risk for psychosis with adolescents who are at high 
risk for other forms of psychopathology. 

Metacognition is an umbrella concept for a variety of 
“meta-level” abilities, such as those that can be described 
collectively as “knowing about knowing” (20). It is a term 
used to distinguish what one knows about one’s own 
cognitive abilities, states of knowledge, actual perfor-
mance from the cognitive abilities, states of knowledge, 
and performance per se. It also includes the use of this 
“meta-level” knowledge to regulate one’s performance. 

The concept of metacognition has been employed by 
several cognitive and social-cognitive perspectives that 
have been applied to schizophrenia to study a variety of 
“meta-level” deficits such as self-reflectivity, perspective 
taking (theory of mind), and source-monitoring (21). While 
all of these models use “metacognition” as their conceptual 
cornerstones, the exact meaning attached to it within these 
models is quite different than the one used in this study. 
The first important difference is that our notion of meta-
cognition refers to a global, overarching “meta-level” of 
performance, which monitors and controls (if allowed to do 
so) the correctness of performance in all types of cognitive 
or social-cognitive tasks including those just considered 
(i.e., tasks tapping self-reflection, theory of mind, source 
monitoring and so forth). Second, perhaps more impor-
tantly, from a methodological point of view, metacognition 
as conceptualized here cannot be examined with self-report 
questionnaires or “forced-response” tests that focus solely 
on input-bound performance (i.e., the percentage of input 
items that are answered correctly). Rather, its evaluation 
depends on incorporation of “free-response” tasks and 
output-bound measures (i.e., the percentage of answers 
chosen to be provided that are correct) into standard, base-
level testing procedures. A more elaborated discussion of 
these differences can be found in Koren et al. (18). 

Two important functions of metacognitive function-
ing, as it is used in this study, are monitoring and control. 
Monitoring is the subjective evaluation of one’s own cog-
nitive functioning, and control is the manner in which 
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one’s behavior is directed by this evaluation (18). These 
monitoring and controlling processes are critical enablers of 
real-world competency that are at least as important as the 
cognitive abilities they supervise. In other words, knowledge 
about what one does or does not know can be as important 
as what one actually knows. Metacognitive abilities have 
been suggested to vary independently of cognitive skills 
per se and to have important consequences over and above 
those skills (22). According to this argument, people with 
preserved metacognitive abilities will avoid a given situation 
when they lack the required cognitive skills to properly deal 
with it. In contrast, those with metacognitive deficits may 
not recognize that the situation demands higher abilities 
than can be brought to bear and thus may suffer negative 
consequences in the process of trying to deal with it. 

Although there have been recent advances in the study 
of metacognition in schizophrenia, substantial questions 
remain about the nature of these processes during the 
pre-psychotic and early phases of the illness (23). One 
important question to explore is whether metacognitive 
deterioration appears in the early stages of the develop-
ment of schizophrenia or if it is a capacity that atrophies 
with the onset of this kind of illness either as a result of 
lack of use or some kind of brain damage. 

The main goal of the current study was to examine 
the notion that metacognitive deficits are a potential 
neurocognitive phenotype in the early, pre-psychotic 
stages of schizophrenia among a representative sample 
of help-seeking adolescents. More specifically, the goals 
of the study were: 1) to explore the relationship between 
cognitive and metacognitive deficits and commonly used 
markers of risk (e.g., subclinical psychotic symptoms 
and psychosocial functioning); and 2) to examine the 
added value of metacognition to cognitive abilities in 
predicting markers of risk for schizophrenia.

Based on preliminary results as well as theoretical 
assumptions, we hypothesized that: 1) risk for psychosis, 
as defined by current markers of risk such as prodromal 
symptoms and psychosocial decline, will be associated 
with deficits at both levels of neurocognition (cognition 
and metacognition) and 2) the prediction of risk would 
be improved with the addition of metacognitive abilities 
to the cognitive skills alone.

Method
PArticiPAnts 
The target population for recruitment to this study was 114 
non-psychotic adolescents (and their parents) who sought 

help for a variety of emotional and behavioral difficulties 
in two clinical outpatient settings in Israel: the Medical 
Psychology Outpatient Clinic at Schneider Children’s 
Hospital in Petach Tikva and the Child and Adolescent 
Unit at Rambam Medical Center in Haifa. The recruitment 
process of the study sample consisted of the following steps. 
First, the intake psychiatrist informed all 114 adolescents 
and their parents about the study and asked their permission 
to be contacted directly by the project team. In addition, in 
order to rule out a potential association between willingness 
to participate and risk for psychosis, the intake psychiatrists 
filled out a brief checklist of worrying signs for future psy-
chosis (e.g., decline in social and academic functioning, 
social withdrawal, changes in mood, difficulties in thinking 
and perceiving, family history of serious mental illnesses, 
and assessment of high risk for future psychotic illness). 
Each item was rated on a five-point scale, ranging from 1 
= definitely not to 5 = definitely yes). Cronbach’s alpha for 
all 6 domains was 0.841. Level of risk (high vs. low) was 
determined according to the sixth item, whereby partici-
pants who were graded 4 or 5 on this item were defined 
as “high-risk” and all the rest were defined as “low-risk.” 

Next, those who agreed to participate in the study (n=78; 
68.4%) were invited for a face-to-face interview in which 
their eligibility for the study was evaluated. Participants were 
included in the study if they met the following criteria: (1) 
age between 14 and 18 years, (2) fluency in Hebrew, (3) no 
known past or present psychotic episode as determined by 
a clinical psychiatric diagnostic assessment, (4) no history 
of severe head injury or organic brain disorder, and (5) no 
intellectual disability as defined by IQ lower than 70 (IQ was 
estimated with the Vocabulary and Block Design subtests 
from the WAIS-R). Even though some of the participants 
were taking anti-psychotic medication (see Table 1), we 
did not use it as an exclusion criterion because in all cases 
they were prescribed as off-label treatment of non-psychotic 
symptoms. All participants and their parents signed an 
informed consent which was reviewed and approved by 
the IRB committees of the two clinical settings. 

The final sample included 78 participants (76 from the 
Schneider’s Children Hospital, and two from the Rambam 
Medical Center), of whom 30 (38.5%) were rated by the 
intake psychiatrist as at-high worry and 46 (59.0%) as at-low 
worry for future psychosis (two additional participants were 
not assessed with respect to risk status). Level of willing-
ness to participate in the study was slightly higher among 
help-seekers rated as at-high worry (73%) compared to 
help-seekers rated as at-low worry (63%). However, this 
difference was not statistically significant (χ2=1.9, p=0.19). 
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Similarly, there were no statistically significant differences 
between the two groups (i.e., at-high versus at-low worry 
for future psychosis) on any of the basic socio-demographic 
and/or clinical variables. The basic socio-demographic and 
clinical characteristics of the final sample appear in Table 1. 

MeAsures And Procedure
Metacognition, the main variable in the study, was assessed 
by using the novel metacognitive approach to neuropsy-
chological testing developed by our group (17) in two 
social and two non-social cognitive domains. The non-
social domains were verbal memory, assessed with the Rey 
Auditory Verbal Learning Test (RAVLT; 24), and executive 
functioning, which was measured by the Wisconsin Card 
Sorting Test (WCST; 25). These domains were selected 
because they have been found to be impaired in both 
patients and individuals at risk of developing schizophrenia 
(26) and are also significantly correlated with psychosocial 
functioning (27). The two social domains were Theory of 
Mind (ToM), assessed with the Hinting Task paradigm 

(28), and social perception, which was measured by the 
Face Emotion Identification Task (FEIT; 29) and the Face 
Emotion Discrimination Task (FEDT; 29).

In accordance with our novel metacognitive approach, 
participants were also asked in all tasks: 1) to rate their level 
of confidence in the correctness of their response on a 0 
(“just guessing”) to 100 (“completely confident”) scale, and 
2) to decide whether they did or did not want to “venture” 
their response toward their overall performance score on 
the test. Each “ventured” response received a bonus of 
0.2 shekel (approximately 5 cents) if correct, but an equal 
penalty if wrong. Thus, for each task, in addition to the 
standard “forced response” quantitative measure of the 
participant’s ability to perform the task (i.e., the proportion 
of correct responses out of all the trials), this procedure also 
yielded a measure of “free response” performance that was 
dependent on the participant’s metacognitive knowledge.

The key metacognitive variables derived were: 1) accu-
racy score, which was defined as the proportion of correct 
responses out of the ventured responses; 2) monetary gains, 
which were calculated as the difference between the correct 
and incorrect ventured responses; 3) monitoring resolution, 
defined as the extent to which the confidence judgments 
distinguished between correct and incorrect responses, was 
calculated (with a Kruskal–Goodman gamma correlation) 
across all responses between the level of confidence and 
the correctness of the sort. This measure adds important 
information about the degree to which one is aware when 
one is correct and when one is incorrect, and therefore 
reflects the subjective ability to evaluate one’s own cogni-
tive functioning; and 4) control sensitivity, defined as the 
degree to which the control process was dependent on the 
monitoring process, was calculated (with a gamma correla-
tion) across all responses between the level of confidence 
and the decision to venture the response. This relationship 
reflects the manner in which one’s behavior is directed by 
one’s ability to evaluate one’s own cognitive functioning.

Sub-clinical psychosis, the main outcome measure in 
the study, was assessed in two steps. The first screening 
instrument used was the Prodromal Questionnaire (PQ; 
30), which is a 92-item self-report questionnaire targeting 
positive, negative, disorganized, and general symptoms 
(Cronbach’s alpha=0.949). The PQ was followed by a full 
Structured Interview for Prodromal Syndromes (SIPS; 31) 
for participants who scored above the cut-off point for a 
probable Prodromal Syndrome on the PQ (i.e., eight or 
more positive prodromal symptoms). This instrument is 
widely used in many high-risk centers around the world. 
The SIPS was administered by two interviewers, whose 

Table 1. Socio-demographic, educational, and clinical 
characteristics of the study sample 

N Mean (SD) Median

gender (N) male/female 78 49 / 29

Age (years) 77 15.8 (1.5) 16

Attends school (N) yes/no 77 68/9

Repeated a grade (N) yes/no 60 3/57

Discipline problems (N)
Not at all / average / many

55 36/13/6

Socioeconomic level (N) low/average/high 53 3/45/5

Number of siblings 68 2.5 (1.4) 2.0

order in relation to siblings 64 2.3 (1.3) 2.0

grade Point Average in school 48 76.2 (16.7) 80.0

Number of close friends 55 3.6 (3.4) 3.0

Number of days a week meeting friends 50 3.2 (3.4) 2.0

Mother’s age 56 46.8 (6.2) 48.0

Father’s age 53 51.6 (5.7) 51.0

Mother’s years of education 56 14.4 (2.8) 14.0

Father’s years of education 52 14.4 (2.9) 14.5

Takes medication in the present (N) yes/no 55 36/19

Took medication in the past (N) yes/no 36 27/9

Family history of schizophrenia (N) yes/no 54 12/42

Depression and Anxiety (N) yes/no 78 17/61

ADHD (N) yes/no 78 12/66

oCD (N) yes/no 78 12/66

other (N) yes/no 78 16/62
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agreement with two gold-standard SIPS diagnoses during 
the training was in high range (kappa>0.75).

The presence and severity of depressive and anxiety 
symptoms was assessed with the Mood and Anxiety 
Symptom Questionnaire (MASQ; 32, 33), which is a 
61-item self-report questionnaire covering general dis-
tress anxiety, general distress depression, anxious arousal, 
and an-hedonic depression (Cronbach’s alpha = 0.928). 

Social and academic functioning were assessed with 
the Global Functioning Social (GFS) and the Global 
Functioning Role (GFR) Scales (34). These two scales 
were developed by Cornblatt and colleagues (34) to assess 
social and role functioning among individuals at high 
risk for schizophrenia. Both scales generate two scores: 
level of current functioning and level of functioning over 
the past year. In this study, each scale was rated by both 
the adolescents and the parents. Cronbach’s alpha was 
0.781 for all items rated by the adolescents and 0.880 for 
the same items rated by the parents. 

dAtA AnAlyses
The hypotheses regarding differences between the groups 
were tested using a series of t-tests for independent samples. 
In order to evaluate the unique and added contribution 
of metacognition to the prediction of clinical and func-
tional outcome beyond that of the cognitive performance 
alone, three sets of hierarchical multivariate regression 
models (linear for continuous outcome variables and 
logistic for dichotomous outcome variables) were used: 
the first, included only the conventional cognitive variables 
as predictors; the second, only the novel metacognitive 
variables; and the third, both the cognitive and meta-
cognitive variables. With a sample size of 78 participants 
and a total of 5 predictors, the achieved power to detect 
significant changes in R-square at a significance level of 
.05 in the present study was 0.72 for an effect size of 0.15 
and 0.97 for an effect size of 0.30. All data analyses were 
conducted using the SPSS software for Windows. 

results
relAtionshiP between risk for Psychosis And 
cognitive And MetAcognitive functioning 
Table 2 presents the means and SDs of the IQ estimate and 
the cognitive measure from each task (i.e., quantity score) 
by level of risk for psychosis, and Table 3 presents the means 
and SDs of the metacognitive measures from each task (i.e., 
accuracy score, money units, monitoring resolution, and 
control sensitivity) by level of risk. As can be seen, there were 

no significant differences for the cognitive measures, while 
mixed results were found for the metacognitive measures. 
As predicted, adolescents in the prodromal group showed 
lower levels of “free response” accuracy, albeit not always 
significantly, and earned less money in all tasks compared to 
those in the non-prodromal group. However, in contrast to 
our prediction for some of the tasks, the prodromal group 
actually showed higher levels of monitoring resolution 
(the extent to which confidence judgments distinguished 
between the correct and incorrect answers) and higher 
levels of control sensitivity (the degree to which the control 
process was dependent on the monitoring process) than 
the non-prodromal group (see Figure 1 for a summary of 
cognitive and metacognitive performance in the prodromal 
vs. the non-prodromal groups). 

Table 2. Means and standard deviations of cognitive 
performance in participants classified as prodromal vs.  
non-prodromal based on the SIPS

Non-
Prodromal 
N=39
Mean(SD)

Prodromal
N=19
Mean(SD)

Significance 
test
t(df), p 

IQ Estimate 100.67 (12.11) 97.84 (9.79) 0.89(56), .38

Executive  
Functioning (WCST)

0.71 (0.14) 0.65 (0.14) 1.65(56), .11

Verbal Memory 
(RAVLT)

0.78 (0.10) 0.77 (0.09) 0.46(56), .65

Faces Task  
(FEIT + FEDT)

0.74 (0.15) 0.77 (0.11) 0.76(56), .45

ToM (Hinting task) 0.83 (0.15) 0.78 (0.17) 1.21(56), .23

general Quantity 0.75 (0.14) 0.75 (0.06) 0.92(56), .92

Figure 1. Cognitive and metacognitive performance in 
prodromal vs. non-prodromal participants
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concurrent Prediction of risk for Psychosis: does 
it iMProve by AssessMent of MetAcognition 
Table 4 presents the R squared from three sequential logistic 
regression models in which classification of prodromal 
syndrome was regressed on: the average across all tasks of 
the conventional cognitive measure alone (quantity score); 
the average across all tasks of the novel metacognitive 
measures alone (accuracy score, money units, monitoring 
resolution, and control sensitivity); and the cognitive and 
metacognitive measures together. As can be seen, cognition 
and metacognition, either alone or together, accounted 
for a relatively small amount of variance in prodromal 
status. However, in line with our hypothesis, the unique 
contribution of metacognition (15%) to the prediction 
of prodromal status was considerably larger than that 

of cognition (4%). Similar results were found when the 
classification of prodromal syndrome was regressed on the 
average across the social tasks alone (ToM and faces task).

Table 4 also presents the R squared from a series of 
hierarchical linear regressions in which psychosocial 
functioning, prodromal symptoms, and mood and 
anxiety symptoms as continuous outcome variables 
were integrated: cognition alone, metacognition alone, 

Table 3. Means and standard deviations of metacognitive 
performance in participants classified as prodromal vs.  
non-prodromal based on the SIPS

Non-Prodromal 
N=39 
Mean(SD)

Prodromal
N=19
Mean(SD)

Significance 
test
t(df), p 

Executive Functioning (WCST)

Accuracy 0.71 (0.14) 0.69 (0.14) 0.48(56), .63

Money units 27.95 (16.49) 21.47 (17.45) 1.38(56), .17

Monitoring resolution 0.15 (0.33) 0.32 (0.28) 1.97(56), .05

Control sensitivity 0.41 (0.41) 0.49 (0.40) 0.73(56), .47

Verbal Memory (RAVLT)

Accuracy 0.81 (0.11) 0.81 (0.09) 0.09(56), .93

Money units 26.79 (8.90) 24.95 (8.11) 0.72(56), .48

Monitoring resolution 0.55 (0.25) 0.53 (0.23) 0.26(56), .80

Control sensitivity 0.55 (0.50) 0.70 (0.39) 1.14(56), .26

Faces Task (FEIT + FEDT) Emotion Identification (FEIT)

Accuracy 0.78 (0.08) 0.78 (0.11) 0.18(55), .86

Money units 12.59 (4.15) 13.05 (5.23) 0.37(56), .72

Monitoring resolution 0.23 (0.14) 0.22 (0.18) 0.28(56), .78

Control sensitivity 0.41 (0.21) 0.39 (0.20) 0.43(56), .67

ToM (Hinting task)

Accuracy 0.87 (0.13) 0.80 (0.17) 1.77(56), .08

Money units 7.00 (2.32) 5.37 (3.04) 2.27(56), .03

Monitoring resolution 0.42 (0.64) 0.41 (0.55) 0.06(56), .95

Control sensitivity 0.26 (0.55) 0.42 (0.51) 1.10(56), .28

General Metacognition

Accuracy 0.77 (0.14) 0.77 (0.05) 0.04(56), .97

Money units 0.53 (0.11) 0.47 (0.11) 1.95(56), .06

Monitoring resolution 0.38 (0.20) 0.38 (0.17) 0.02(56), .99

Control sensitivity 0.46 (0.31) 0.51 (0.31) 0.65(56), .52

Table 4. R Squared obtained in sequential multiple regression 
analyses predicting psychosocial functioning, prodromal 
symptoms, and prodromal syndrome by the general cognitive 
and metacognitive abilities, and separately by the social 
cognitive and metacognitive abilities and the non-social 
cognitive and metacognitive abilities

R2

Conventional 
cognitive 
predictors 
alone

R2 Novel 
metacognitive 
predictors 
alone

R2 All 
predictors 
from both 
domains a

General cognitive and metacognitive abilities

Prodromal Syndrome – 
SIPSb

.00 .15 .19

Subjects’ Ratings: Cornblatt’s Social and Academic Scales

Current social functioning .02 .12 .12

Past social functioning .12* .21 .21

Current academic 
functioning

.00 .29** .37**

Past academic functioning .00 .49** .56**

Social cognitive and metacognitive abilities

Prodromal Syndrome – 
SIPSb

.00 .06 .18

Subjects’ Ratings: Cornblatt’s Social and Academic Scales

Current social functioning .00 .09 .09

Past social functioning .01 .10 .10

Current academic 
functioning

.02 .24* .37**

Past academic functioning .02 .58** .58**

Non-social cognitive and metacognitive abilities

Prodromal Syndrome – 
SIPSb

.03 .08 .08

Subjects’ Ratings: Cornblatt’s Social and Academic Scales

Current social functioning .02 .07 .08

Past social functioning .21* .24 .24

Current academic 
functioning

.10* .19 .25

Past academic functioning .08 .23 .36*

Significance levels: *<.05, ** p<.01
ap values relate to significance of the R squared change by adding the 
metacognitive measure
bLogistic regression predicting prodromal syndrome (yes/no)
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and cognition and metacognition together. As can be 
seen, in accordance with our prediction, the addition 
of metacognition significantly improved the amount 
of variance accounted for in psychosocial functioning 
beyond that accounted for by cognitive abilities alone. 
Importantly, in most cases the added contribution of the 
metacognitive measures did not come at the expense 
of that of the conventional cognitive measures. On the 
contrary, it actually enhanced it in the joint model. This 
was evidenced by the total R squared of the overall model 
that was greater than the sum of the R squared from both 
models separately. On the other hand, contrary to our 
prediction, metacognition did not improve the amount of 
variance accounted for in prodromal symptoms or mood 
and anxiety symptoms. Again, similar results were found 
for only the social tasks, but not for the non-social tasks.

Finally, the same set of three linear regression mod-
els was repeated for each task alone. When each task 
was examined separately, metacognition in the scope 
of executive functioning (WCST) was found to improve 
the prediction of negative symptoms and symptoms of 
distress and anxiety beyond that of cognitive abilities 
alone. In addition, metacognition in the scope of verbal 
memory (RAVLT) was found to improve the prediction 
of general distress and general anxiety symptoms. 

discussion
The main goal of the present study was to explore the 
notion that metacognitive deficits are a core neurocogni-
tive marker of risk for schizophrenia. To accomplish this 
goal, we examined the relationship between cognition, 
metacognition, and other currently accepted markers of 
risk, such as sub-clinical psychotic symptoms and dete-
rioration in psychosocial functioning. To our knowledge, 
this is the first study to examine metacognition in the 
prodromal phase using a behavioral, laboratory-based 
method for assessment of metacognition. 

The study results provided mixed and inconclusive 
support for the notion that impaired metacognition is a 
marker of risk for schizophrenia. On the one hand, they 
did demonstrate that metacognition can significantly 
improve the concurrent prediction of psychosocial func-
tioning in the prodrome beyond what could be explained 
by conventional cognitive measures alone. On the other 
hand, no significant associations were found between 
cognition, metacognition, and sub-clinical psychotic 
symptoms. Moreover, on some tasks, the direction of 
the association between metacognition and sub-clinical 

psychosis was in the opposite direction from our hypoth-
esis. That is, it was higher, though not significantly so, 
among adolescents with sub-clinical psychotic symptoms 
(i.e., “prodromal”) than among adolescents without sub-
clinical psychotic symptoms (i.e., “non-prodromal”). 

The present results are not necessarily in disagreement 
with those of previous studies, which showed a strong 
link between the risk for psychosis and neurocognitive 
deficits (9, 35). However, since level of cognitive and 
metacognitive performance was similar among help-
seeking adolescents who are at high-risk for schizophrenia 
and those who might be at high-risk for other disorders, 
they do call into question the specificity of this link to 
risk for schizophrenia alone. In addition, they suggest 
that metacognition plays an important moderating role 
between cognition and psychosocial functioning not only 
after, but also before, the acute onset of the illness. This 
moderating effect can take place either in the form of 
compensation for poor cognitive abilities (i.e., correctly 
recognizing poor performance) or in the form of not 
capitalizing on good cognitive abilities (i.e., failing to 
recognize good performance). 

Finally, the greater variability of metacognitive func-
tioning among prodromal adolescents suggests that meta-
cognition may be more sensitive to situational factors 
(e.g., environmental stress, treatment, etc.) and hence 
may serve as a better predictor of further deterioration 
or improvement of clinical symptoms. The following 
sections elaborate on each of the main findings of the 
study, followed by a discussion of the limitations of the 
current study and suggested directions for future studies.

relAtionshiPs between cognitive And 
MetAcognitive functioning And other known risk 
fActors for future Psychosis
The results were mixed with regard to the question of 
whether cognitive and metacognitive deficits act as risk 
factors for developing schizophrenia. On the one hand, 
cognitive and metacognitive deficits were found to be 
more impaired in the high-risk / prodromal group than 
in the low-risk / non-prodromal group on most tasks and 
measures. However, for some of the tasks, the high-risk 
/ prodromal group showed higher levels of monitoring 
resolution (the extent to which confidence judgments 
distinguished between the correct and incorrect answers) 
and control sensitivity (the degree to which the control 
process was dependent on the monitoring process) than 
the low-risk / non-prodromal group. 

One possible explanation of these surprising results 
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is that risk for psychosis is associated with better, rather 
than worse, metacognitive abilities. However, this pos-
sibility does not seem likely in light of the lower accuracy 
scores and smaller amounts of money earned by the high-
risk individuals. A second possible explanation is that 
these results are a positive artifact of a negative tendency 
among high-risk individuals to feel less confident in their 
responses and as a result be more passive in their inclina-
tion to venture them than other help-seeking adolescents 
(note that in certain lacking conditions, chronic lack of 
confidence and passivity can be an advantage). Support 
for this possibility can be found in the fact that adoles-
cents at high risk reported lower levels of confidence in 
the correctness of their answers (independent of their 
actual correctness) and ventured fewer answers than 
other help-seeking adolescents. 

concurrent Prediction of risk by cognitive And 
MetAcognitive functioning
As predicted, adding the assessment of metacognition 
improved the power to explain psychosocial functioning 
over and above that of cognitive performance alone. These 
results suggest that metacognition enhances the utility 
of neuropsychological skills in predicting functional 
outcome before the onset of schizophrenia. However, 
in contrast to our hypothesis, metacognition did not 
increase the amount of variance counted for in prodromal 
status by cognitive performance alone. In fact, there were 
no differences between prodromal and non-prodromal 
adolescents in their metacognitive performance. 

These results appear to be inconsistent with those of 
Seidman et al. (9), which showed that neuropsychological 
impairments do predict later psychosis among people 
who are considered to be at clinical high risk. However, 
it should be recalled that the findings of Seidman and 
his colleagues were based on a comparison of high-risk 
patients to healthy controls, whereas the present study 
used a comparison to treatment-seeking individuals. In 
the absence of a comparison group of healthy controls, 
the possibility of obtaining similar results in the present 
study cannot be ruled out. 

Lastly, results from the study showed that metacognition 
can significantly improve the concurrent prediction of psy-
chosocial functioning, but not prodromal symptoms. One 
possible explanation for these somewhat puzzling results is 
that metacognitive deficits are related only to psychosocial 
functioning but not to clinical symptoms. Another possible 
explanation is that deficits at the metacognitive level are 
more responsive to environmental factors, such as stress 

and/or therapy, than deficits at the cognitive level. It should 
be noted that most of the adolescents in our sample were 
in some kind of treatment during the time of the study. 
Indirect support for this possibility can be found in recent 
studies which showed that metacognitive performance, as 
opposed to neurocognitive performance, can be improved 
following therapy, while cognitive deficits were found to 
be more stable (36, 37).

Another possible explanation is that metacognitive 
deficits are more specific to schizophrenia-spectrum 
disorders and as such do not correlate with prodromal 
symptoms for the entire sample of adolescents at risk, 
but rather only for a small percentage of adolescents who 
will eventually develop the disorder. Therefore, it was 
also important to examine whether adolescents defined 
as prodromal demonstrated lower levels of cognitive 
and metacognitive performance relative to other help-
seeking adolescents. Our results showed no significant 
differences for cognitive performance but some measures 
of metacognitive performance were found to be lower 
in the prodromal group (though these differences did 
not reach significance), providing partial support for 
the notion that metacognitive deficits are more specific 
to schizophrenia. 

Finally, another more intriguing explanation of these 
results is that intact metacognitive functioning acts as 
a protective factor which lowers the risk for developing 
psychosis. This explanation is based on the fact that 
only a small portion of adolescents defined as “at risk” 
will eventually develop the illness. If this is true, then 
additional follow-up of this group of adolescents should 
reveal that metacognitive deficits characterize only this 
small portion, whereas most of the adolescents at risk 
are characterized by intact metacognition. Confirmation 
of this interesting hypothesis would enable the use of 
metacognitive deficits to help identify a smaller group of 
adolescents at higher risk for developing schizophrenia. 

For this small group, specific early intervention pro-
grams may be useful. These programs may include psy-
chotherapy that targets the capacity for metacognition 
or thinking about thinking, which may assist persons 
at high risk to become able to think about themselves 
and others in a generally more complex and flexible 
manner (37). This way the prognosis may improve and 
also lower the severity of the deficits in the psychosocial 
functioning. However, treatment approaches including 
metacognitive training are still in their infancy. Future 
work is needed to study the etiology of deficits in discrete 
and synthetic metacognition, as well as their overlap 
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with related constructs such as mentalization and social 
cognition.

strengths And liMitAtions of the study 
An important strength of the present study lies in the 
“non-enriched” nature of our sample. Unlike previous 
studies that used highly “enriched” samples (i.e., samples 
with high numbers of adolescents specifically at risk 
for schizophrenia-spectrum disorders), the selection of 
participants for the present study was not guided by their 
initial level of risk for future psychosis. Consequently, the 
selection process allows a rather secure extrapolation of 
the study findings to replicable samples of help-seeking 
adolescents in the community. However, the current study 
was located within a specific clinical context, thereby 
reducing its representativeness and generalizability to 
other populations. Future research should aim to identify 
adolescents at high risk for developing schizophrenia in 
a community sample, using school counseling systems or 
other community services that have access to adolescents 
suffering from more divergent kinds of problems. 

The study also has a few important limitations that can 
guide future research. First, and most importantly, the study 
lacks follow-up data on the clinical and functional status 
of the participants over time. This limits the ability to draw 
conclusions about the predictive value of metacognitive 
functioning for future clinical, as well as sub-clinical, 
schizophrenia-spectrum symptoms. Further longitudinal 
research is needed in order to establish metacognitive 
deficits as a potent marker of vulnerability for psychosis. 

Second, the study lacks comparison data on cognitive 
and metacognitive functioning among age-matched 
non-help-seeking adolescents. This limits the ability 
to draw conclusions about the degree to which the two 
groups of patients differ from the normal control base. 
Thus, future studies should include a comparison group 
of non-help-seeking adolescents. 

Finally, another limitation of the current study is its 
relatively small sample size. Consequently, the results 
regarding the regression coefficients should be interpreted 
with caution. 

conclusions And future directions
In conclusion, the present results provide preliminary 
concurrent support for the notion that metacognition 
plays an important moderating role between cognition 
and psychosocial functioning before the acute onset of the 
illness. Therefore, it appears that psychosocial function-

ing depends not only on how much one knows, but also 
on how much one can trust this knowledge. In addition 
to the theoretical implications of the present data, they 
provide preliminary support for enriching current early 
detection models of neurocognitive vulnerability to psy-
chosis with assessment of metacognitive deficits. Finally, 
the study provides the rationale for further prospective 
investigation of the longitudinal relationship between 
metacognitive deficits, prodromal symptoms, and the 
risk for schizophrenia-spectrum conditions. 
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