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a b s t r a c t
This study was designed to assess cognitive functioning in a clinical sample of adolescents with heterogeneous
psychiatric diagnoses, with a speciﬁc focus on patients at clinical high risk (CHR) for psychosis. The sample
comprised 22 patients identiﬁed at CHR for psychosis, 67 psychotic and 187 non-psychotic, non-CHR patients.
Neuropsychological assessment was conducted as part of the clinical examination and treatment, including
Wechsler Intelligence Scale for Children (WISC)-III and/or Wechsler Adult Intelligence Scale (WAIS)-III measures
of verbal comprehension, perceptual organisation, working memory and processing speed, Wisconsin Card
Sorting Test (WCST) measures of executive function, and the Rorschach Comprehensive System measures of
perceptual and thinking accuracy. Patients at CHR for psychosis did not signiﬁcantly differ from other patient
groups in terms of intellectual or executive functions. The Rorschach Perceptual Thinking Index (PTI)
distinguished patients at CHR for psychosis from those diagnosed as having non-psychotic disorders, but not
from those diagnosed as psychotic. Our results suggest perceptual and thought disturbance as an important
indicator of vulnerability to psychosis.
© 2009 Elsevier Ireland Ltd. All rights reserved.

1. Introduction
In recent years, an extensive research effort has been made towards
developing tools to identify young persons at psychosis risk. Studies of
cognitive performance in people thought to be at ultra-high risk of
developing psychosis have demonstrated cognitive impairments in
multiple cognitive domains, such as attention, working memory,
processing speed, verbal learning and memory and executive function
(Brewer et al., 2005; Hambrecht et al., 2002; Hawkins et al., 2004; Keefe
et al., 2006; Niendam et al., 2007; Pukrop et al., 2006, 2007; Simon et al.,
2007; Smith et al., 2006; Wood et al., 2003). The level of impairment
usually takes an intermediate position between healthy controls and
patients with ﬁrst-episode schizophrenia (Brewer et al., 2003; Hambrecht et al., 2002; Hawkins et al., 2004). Moreover, global intellectual
functioning appears to be intact (Brewer et al., 2006).
In clinical practice, the potential to distinguish patients at clinical
high risk for psychosis (CHR) from those who are not is of signiﬁcant
interest in terms of early intervention. Some previous studies indicate
that vulnerability may only be revealed by a high-demand task, not by
a routine and less-demanding task (Brewer et al., 2006). Nevertheless,
most studies have assessed the level of the patient's disturbance with
the interview-based scales and tests where the cues are clear. In
contrast, using the Rorschach task in the context of neuropsychological assessment allows us to understand perceptual and cognitive
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functioning beyond that which can be obtained by a less demanding
task (Cadenhead et al., 1996; Perry and Braff, 1994; Perry et al., 1999;
Zillmer and Perry, 1996). The Rorschach consists of 10 stimulus cards.
In the Response Phase, subjects are shown the cards one at a time and
asked to say what they see in them. In a subsequent Inquiry Phase
subjects are asked to indicate where in the cards they saw each of the
percepts they reported, and what made those percepts look the way
they did. Thus, subjects must visually synthesise the information and
effectively organise the stimuli presented to them. They need to use
their available cognitive, perceptual and affective resources in
producing a response, all of which are functions that are integrated
by the prefrontal cortex (Minassian et al., 2005).
The Rorschach test has been used historically as a way to identify
psychological processes associated with thought and perceptual disturbance, and to aid in the differential diagnosis of schizophrenia. This
supports the notion of applying it to the detection of psychosis risk in a
clinical population. Early efforts at using the Rorschach to assess thought
disturbance were reported by Singer and Wynne (1966) and Solovay et
al. (1986). Later, the use of the Rorschach Comprehensive System (RCS;
Exner, 1993, 2003) in the study of disordered cognition became well
established (Perry et al., 1992, 1995, 1999; Shenton et al., 1989). The Ego
Impairment Index (Perry et al., 1992) and the Perceptual Thinking Index
(PTI; Exner, 2000) have become the preferred indices for assessing
perceptual inaccuracy and cognitive slippage typical of psychotic
processes, and have demonstrated their use in discriminating between
psychotic and non-psychotic individuals (Dao and Prevatt, 2006; Dao
et al., 2008; Kumar and Khess, 2005; Ritsher, 2004). Schizophrenia
patients reliably demonstrate visual scanning abnormalities and
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elevation in the number of perceptually inaccurate and thoughtdisturbed responses (Minassian et al., 2005; Perry et al., 1992).
Schizotypal patients also exhibit perceptual distortion and thought
disorder, but to a lesser extent than schizophrenia patients (Exner,
1993). Perry et al. (2003) compared non-patients, ﬁrst-degree family
members of schizophrenia patients, undergraduates who scored high on
the Perceptual Aberration/Magical Ideation Scale, schizotypal personality disorder patients, and outpatient and hospitalised schizophrenia
patients (n = 314). The authors found a signiﬁcant linear increase in
perceptual and thought disturbance as the level of pathology increased.
To date, the vast majority of Rorschach studies have focussed on
adults with schizophrenia spectrum disorders, whereas only few studies
of adolescents have been undertaken (Archer and Gordon,1988; Skelton
et al., 1995; Smith et al., 2001; Stokes et al., 2003). Moreover, in spite of
the substantial literature on CHR studies using numerous cognitive tests,
only one Rorschach study of patients at CHR for psychosis has been
published. Kimhy et al. (2007) assessed visual form perception in
patients at CHR for psychosis, recent onset schizophrenia patients and
chronic schizophrenia patients. They found that individuals at CHR for
psychosis display substantial deﬁcits in visual form perception as
assessed by the Rorschach. The deﬁcits were comparable in severity to
those observed in patients with schizophrenia.
The present study aimed to examine cognitive functioning in a clinical
sample of adolescents with heterogeneous psychiatric diagnoses, with a
speciﬁc focus on CHR for psychosis. A naturalistic design was selected to
give information generalisable to clinical practice. We asked whether
patients at CHR for psychosis can be distinguished from psychotic and
non-psychotic, non-CHR patients using neuropsychological tests. Neuropsychological assessment was conducted as part of the clinical
examination and treatment, and included Wechsler Intelligence Scale
for Children (WISC)-III and/or Wechsler Adult Intelligence Scale (WAIS)III measures of verbal comprehension, perceptual organisation, working
memory and processing speed, WCST measures of executive function and
the RCS measures of perceptual and thinking accuracy. Based on previous
studies (Brewer et al., 2006; Perry et al., 2003), we hypothesised that
patients at CHR for psychosis would show more deﬁcits in the domains of
verbal comprehension, perceptual organisation, working memory, executive function and perceptual and thinking accuracy than non-high-risk
patients, but not as much as psychotic patients.
2. Methods
This study is a part of the Detection of Early Psychosis Project in the city of Turku
and neighboring communities. The research plan was approved by the Ethical
Committee of Turku University and Turku University Hospital.

analysis revealed that non-psychotic, non-high-risk patients were younger than
psychotic patients (mean difference − 0.61, P = 0.027). There were fewer males in
the CHR group than in the other groups. At the time of the neuropsychological
assessment, 42.4% of subjects had been taking medication: 17.4% were on atypical
antipsychotic medications, 19.9% were on antidepressants and 5.1% were on psychostimulants or other medications.
2.2. Neuropsychological assessment
Neuropsychological data were collected as part of the clinical examination and
treatment. Patients were administered the WISC-III (Wechsler, 1999) or the WAIS-R
(Wechsler, 1992) when aged over 16, to obtain information on general intelligence and
neuropsychological domains, such as verbal comprehension, perceptual organisation,
working memory and processing speed. The Wisconsin Card Sorting Test (WCST;
Heaton et al., 1993) was used to assess components of executive function. The WCST
requires subjects to sort cards according to criteria that must be inferred from correct or
incorrect responses. The Rorschach as a cognitive-perceptual problem solving task was
administered and scored according to the standard procedure of the Comprehensive
System (Exner, 2001) by the ﬁrst author who has been trained in using the method. She
was blind to the group status of the participants. All patients produced 14 or more
responses. Thus, the protocols are considered to be of sufﬁcient length to be regarded as
interpretatively useful (Exner, 1993). The mean R (number of responses) for the
psychotic group was 24.69 (S.D. = 9.36), for the CHR group 20.09 (S.D. = 4.53), and for
the non-psychotic group 20.86 (S.D. = 6.57). The mean Lambda (a ratio that compares
the frequency of pure form responses to all other answers in the record) for the
psychotic group was 1.77 (S.D. = 2.78), for the CHR group 0.97 (S.D. = 0.59) and for the
non-psychotic group 1.00 (S.D. = 0.54). The CHR group did not signiﬁcantly differ from
psychotic or non-psychotic patients in terms of the mean R or the mean Lambda.
In this study, we used the Perceptual Thinking Index (PTI) for assessing perceptual
and thought disturbance. The PTI includes variables that are arranged according to a
combination of different values on ﬁve empirical criteria, as follows:
1. XA% b 0.70 and WDA% b 0.75 (XA% = the proportion of responses in which there is an
appropriate use of form features; WDA% = the proportion of responses in which
there is an appropriate use of form features given to whole (W) and common detail
(D) areas).
2. X-%N 0.29 (X-%= the sum of distorted form level responses divided by total responses,
R).
3. Lvl2N 2 and FAB2 N 0 (Lvl2= severe cognitive disruption; FAB2 = implausible relationship between two objects).
4. R b 17 and WSum6 N12 or R N 16 and WSum6 N17 (WSum6 = the weighted sum of
the 6 Cognitive Special Scores indicating cognitive disruption).
5. M- N 1 or X-% N 0.40 (M- = human movement responses with poor form quality).
PTI is a continuous scale (0–5) on which higher values are less preferable than
lower values. Results from international non-patient samples suggest that the PTI
scores are very low in each of these normative groups (Meyer et al., 2007). Reliability
and validity estimates of the RCS are described extensively elsewhere (Dao and Prevatt,
Table 1
Demographic characteristics and clinical diagnoses across comparison groups [mean (S.D.)
or N (%)].
Psychotic
group
(n = 67)

2.1. Subjects
A total of 67 psychotic patients, 22 CHR patients, and 187 non-psychotic, non-CHR
patients, aged 13 to 21 years (mean age=15.6, S.D.=1.6) participated in the present study.
The patient sample was recruited from an inpatient ward for young psychiatric patients at the
Unit of Adolescent Psychiatry of Turku University Hospital in Finland. All participants gave
written informed consent for participation. An initial diagnostic assessment was made by the
psychiatrist according to International Classiﬁcation of Diseases (ICD)-10. The ﬁnal grouping
of study subjects was made on the basis of their main Diagnostic and Statistical Manual of
Mental Disorders, fourth edition (DSM-IV) Axis I diagnosis. These diagnoses were based
on patient case record evaluation by one of four experienced psychiatrists (M.H., J.K, T.S.
and R.K.R.S) blind with regard to the neuropsychological assessment.
Patients at CHR for psychosis had to meet the criteria for one of three deﬁnitions of the
prodromal state, as assessed by the Structured Interview for Prodromal Symptoms and the
Scale of Prodromal Symptoms (SIPS/SOPS; Miller et al., 2002). The SIPS is a semistructured clinical interview that identiﬁes clinical high-risk status on the basis of the
presence of attenuated psychotic symptoms, brief intermittent psychotic symptoms, and/
or genetic risk with recent functional deterioration. Twenty-two (8%) patients were
included in the CHR group, primarily due to the presence of attenuated positive symptoms.
Prodromal state was considered the main diagnosis in this group. All interviews were
administered by trained interviewers. Interrater reliability was established by extensive
training given by two of the authors. However, formal assessment of interrater reliability
was not conducted.
Table 1 shows the demographic information about the study groups. The groups
differed in terms of age, male/female ratio and medication. Patients at CHR for
psychosis did not signiﬁcantly differ from the other groups in terms of age. Post hoc

CHR group Non(n = 22)
psychotic
group
(n = 187)

Age (years)
16.1 (1.4)
15.7 (1.8)
15.5 (1.7)
Gender
Male
28 (41.8)
2 (9.1)
69 (36.9)
Female
39 (58.2)
20 (90.9) 118 (63.1)
Medication
Yes
43 (64.2)
7 (31.8)
67 (35.8)
No
24 (35.8)
15 (68.2) 120 (64.2)
DSM-IV Axis I diagnosis
Schizophrenia
13 (19.4)
Schizophreniform disorder
5 (7.5)
Schizoaffective disorder
4 (5.9)
Delusional disorder
2 (3.0)
Brief psychotic disorder
5 (7.5)
Psychotic disorder NOS
12 (17.9)
Mood disorder with
26 (38.8)
psychotic features
Mood disorder without
11 (50.0)
87 (46.5)
psychotic features
Anxiety disorder
6 (27.3)
30 (16.1)
2 (9.1)
53 (28.3)
Disorders usually ﬁrst
diagnosed in infancy,
childhood, or adolescence
Other psychiatric disorders
3 (13.6)
17 (9.1)
CHR = clinical high risk of psychosis.

F or χ2

P

3.50

0.032

7.96

0.019

17.33

b0.001
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Table 2
Mean scores on the neuropsychological test measures.
Domain and test variables
Verbal comprehension
Information
Vocabulary
Comprehension
Similarities
Perceptual organisation
Picture Completion
Picture Arrangement
Block Design
Working memory
Digit Span
Processing speed
Digit Symbol
WISC-III/WAIS-R
Full-scale IQ
Verbal IQ
Performance IQ
Executive function (WCST)
% errors
% perseverative responses
Perception (RCS)
XA%
WDA%
X-%
MThinking (RCS)
Lvl2
FAB2
WSum6
Perceptual Thinking Index (PTI; RCS)

Psychotic group (n = 67)

CHR group (n = 22)

Non-psychotic group (n = 187)

Analysis

Mean (S.D.)

Mean (S.D.)

Mean (S.D.)

F

(2.5)
(2.5)
(2.8)
(3.5)

9.4 (3.2)
9.9 (2.1)
10.2 (2.4)
11.5 (2.6)

9.8 (2.7)
9.7 (2.2)
9.8 (2.5)
10.4 (2.9)

1.19
0.35
2.81
0.85

ns
ns
ns
ns

9.4 (2.7)
9.8 (3.4)
9.9 (3.9)

10.3 (3.4)
10.2 (3.7)
9.4 (2.7)

10.5 (2.8)
10.1 (2.9)
9.5 (3.0)

2.96
0.36
0.39

0.054
ns
ns

8.9 (2.6)

9.3 (2.1)

9.5 (2.5)

0.82

ns

9.4 (3.3)

10.5 (1.9)

9.4 (3.3)

0.18

ns

100.1 (14.3)
101.3 (12.9)
98.9 (17.9)

102.8 (13.0)
103.6 (12.6)
101.7 (15.5)

100.7 (11.6)
101.6 (11.9)
100.1 (14.5)

0.14
0.21
0.13

ns
ns
ns

32.7 (14.3)
18.7 (11.0)

28.0 (13.0)
15.9 (8.3)

30.4 (13.1)
17.5 (12.6)

0.55
0.18

ns
ns

0.65 (0.13)
0.70 (0.14)
0.32 (0.12)
1.30 (1.6)

0.71 (0.07)
0.74 (0.08)
0.28 (0.07)
0.55 (0.8)

0.78 (0.10)
0.81 (0.09)
0.19 (0.09)
0.67 (0.9)

33.03
24.04
39.93
7.33

b 0.001
b 0.001
b 0.001
b 0.01

PS/CHR b NP
PS/CHR b NP
PS/CHR N NP
PS N CHR/NP

1.04
0.34
14.3
1.94

1.23 (0.9)
0.50 (0.5)
15.6 (5.2)
1.50 (1.3)

0.37 (0.7)
0.17 (0.5)
6.51 (7.0)
0.54 (1.0)

17.97
5.20
26.51
34.70

b 0.001
0.006
b 0.001
b 0.001

PS/CHR
PS/CHR
PS/CHR
PS/CHR

10.4
9.5
8.9
10.2

(1.4)
(0.6)
(11.7)
(1.5)

P

Post hoc
comparisonsa

PS b NP

N
N
N
N

NP
NP
NP
NP

a
For variables with signiﬁcant differences according to the initial test: post hoc Bonferroni tests; PS = psychotic group, CHR = clinical high risk of psychosis, and NP = nonpsychotic group.

2006; Dao et al., 2008; Meyer et al., 2002; Smith et al., 2001; Viglione, 1999; Viglione
and Taylor, 2003). For the purpose of interrater agreement, 20 Rorschach protocols
were chosen at random and rescored independently by a trained psychologist who was
blind to the original Rorschach scores and diagnoses. Using Meyer's (1999) formulas
intraclass correlation coefﬁcients (ICC) interrater reliability analyses were conducted
for the total PTI score, which was 0.84, and for the PTI variables. Interrater reliability
ranged from 0.78 for WSum6 to 0.90 for X-%. An examination of ICC revealed an
excellent interrater reliability (Cicchetti, 1994).
2.3. Data analysis
All statistical analyses were performed using SPSS 14.0 statistical software. The
statistical signiﬁcance level for testing the hypothesis was set at P b 0.05. Comparative
analyses were performed with the help of one-way analysis of variance (ANOVA) for
continuous variables and with chi-square tests for categorical variables. Univariate oneway ANOVAs were performed on each test score. Tests were followed by post hoc
comparisons of means between speciﬁc patient groups using Bonferroni's correction.
Follow-up analyses were performed to assess the effect of age, gender and medication
on the cognitive performance of the patient groups. The relationships between
demographic and cognitive performance were examined with t-tests and Pearson's
product moment correlations.

3.2. Test performance
The results of the neuropsychological assessment are summarised
in Table 2. Performance on the PTI differed signiﬁcantly across groups
(Fig. 1). Post hoc analyses revealed that psychotic patients and patients
at CHR for psychosis differed signiﬁcantly from non-psychotic, nonCHR patients in terms of the PTI (mean difference 1.389, P b 0.001 and
0.945, P = 0.001. respectively), indicating that the CHR group had
perceptual and thinking difﬁculties similar to those of the psychotic
group. The CHR group performed as poorly as the psychotic group on
all PTI subcomponents except the human movement responses with

3. Results
3.1. Relationship between demographic and test variables
Age correlated signiﬁcantly with full-scale intelligence quotient
(IQ) (r = 0.18, P = 0.002), performance IQ (r = 0.20, P b 0.001),
comprehension (r = − 0.17, P b 0.001), digit symbol (r = 0.22,
P b 0.001), picture arrangement (r = 0.14, P = 0.024), block design
(r = 0.16, P = 0.008) and WSum6 (r = 0.15, P = 0.011). As a whole,
girls performed better on the digit symbol test than boys (P b 0.001).
Patients on medication performed more poorly on the digit symbol
test (P = 0.044) and had higher X-% (P = 0.013) than those who did
not. As age, gender and medication had signiﬁcant effects on some test
scores, all data were controlled for age, gender and medication.

Fig. 1. Mean PTI scores across comparison groups.
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poor form quality (M-). A signiﬁcant negative correlation was found
between the Digit Span backwards, a measure of working memory, and
the PTI (r = − 0.14, P = 0.023). The poorer the working memory, the
more perceptual and thinking difﬁculties there were. When the Digit
Span was used as a covariate, differences between the groups remained
(F = 13.91, P b 0.001). Information (r = 0.15, P = 0.013) and vocabulary
(r = 0.13, P = 0.026) correlated signiﬁcantly with the WSum6, indicating that language skills are associated with thinking disorders. Even
when information and vocabulary were controlled, the differences
between the groups remained (F = 11.17, P b 0.001).
Psychotic patients scored lower than non-psychotic patients on the
picture completion subtest which, at its basic level, tests visual
organisation and reasoning abilities (mean difference −1.019, P =
0.047). Patients at CHR for psychosis did not statistically signiﬁcantly
differ from other patient groups in terms of intellectual or executive
functions.
4. Discussion
This study compared cognitive functioning in adolescents at CHR for
psychosis with psychotic and non-psychotic, non-CHR patients. The
most obvious ﬁnding of this article was that adolescents at CHR for
psychosis displayed poor visual form perception and thinking disorder
as assessed by the Rorschach PTI. The deﬁcits were comparable in
severity to those observed in adolescents with psychotic diagnoses. Like
other patient groups, patients at CHR for psychosis displayed mild-tomoderate executive impairment as assessed by the WCST, but
intellectual functioning as assessed by the Wechsler scales seemed to
be intact. Our data are consistent with those of Brewer et al. (2006), who
reported that general cognitive ability as assessed by established
batteries appears to remain intact in high-risk cohorts. Impaired
executive functioning has frequently been reported not only in
adolescents with schizophrenia (Ueland et al., 2004), but also in
patients at risk of psychosis (Simon et al., 2007). In comparison to
published norms (Heaton et al., 1993), we found mild-to-moderate
deﬁcits on this task in all patient groups. The results are in agreement
with previous studies demonstrating cognitive impairment in a variety
of psychiatric disorders (Weiser et al., 2004). Thus, executive impairment may be less useful as a predictor of psychotic illness.
Adolescents at CHR for psychosis showed an elevated PTI, indicating
a cognitive dysfunction, that is, perceptual and thinking difﬁculties in
these patients. The PTI increased in a graduated fashion from non-CHR
patients to psychotic patients. The CHR group performed as poorly as the
psychotic group. This ﬁnding supports a previous result by Kimhy et al.
(2007) that the deﬁcits in visual form perception in patients at high risk
of psychosis are comparable in severity to those observed in patients
with schizophrenia. Similarly, in their study, high-risk status was
established by the SIPS/SOPS. Earlier, Perry et al. (2003) applied the
Rorschach Ego Impairment Index as a measure of perceptual and
thought disturbance across the schizophrenia spectrum, and found high
scores in all the schizophrenia spectrum groups when compared with
normal controls. Our data are also in line with Dao et al. (2008) who
examined the clinical utility of the Rorschach PTI, and found that the PTI
was able to distinguish patients diagnosed with a primary psychotic
disorder from those diagnosed with a primary mood disorder. An
interesting ﬁnding was a relationship between working memory and
the PTI. Impairment of working memory has been regarded as a basic
feature in schizophrenia.
The ability of individuals to perceive events accurately is measured
on the Rorschach PTI by three form quality variables expressed in
percentages: Form Appropriate (XA%), Form Appropriate-Common
Areas (WDA%) and Distorted Form (X-%). Our data indicate that
patients at CHR for psychosis differ signiﬁcantly from non-psychotic
patients whose performance is comparable to new normative data for
Italian adolescent non-patients (Lis et al., 2007). The mean values of
XA% (0.71), WDA% (0.74) and X-% (0.28) in patients at CHR for

psychosis approach criterion values on PTI, indicating that there may
be a pervasive tendency towards some sort of mediational dysfunction, that is, patients at CHR for psychosis give numerous perceptually
inaccurate responses that do not resemble the shapes of the ﬁgures.
Our score of X-% (0.28) is slightly lower but in line with Kimhy et al.
(2007) who reported the X-% mean score of 0.36 in the high-risk
group. They did not present data on XA% or WDA%. Ordinarily, when
the XA% is less than 0.70, and the WDA% is less than 0.75, this reﬂects a
signiﬁcant perceptual impairment. In addition, the X-% of 0.30 or more
denotes a severe perceptual impairment and identiﬁes a psychotic
degree of disturbance (Exner, 2003). More detailed analysis would
reveal whether features of an affective psychosis or a schizophreniform disturbance are raised.
Logical and coherent thinking are reﬂected on the Rorschach by the
WSum6. This is a weighted summary score comprising three different
categories of unusual thinking: deviant verbalisation, inappropriate
combinations or unrealistic relationships between objects and the use of
strained, illogical reasoning to justify a response. The mean WSum6
score among non-patient adolescents ranges from 7.54 (13 years old) to
4.57 (16 years old) (Exner, 2003). The WSum6 of 12 or less in
adolescents usually signiﬁes good capacities to think logically and
coherently (Weiner, 2003). In our study, there is no reason to question
the clarity of conceptual thinking in non-psychotic, non-CHR patients.
Instead, the WSum6 mean score of 15 in patients at CHR for psychosis in
our sample signals the likelihood that episodes of faulty conceptualisation cloud their thinking and promote more instances of ﬂawed
judgement than are common for their age. Our score is slightly higher
but in line with Perry et al. (2003) who reported a WSum6 mean score of
10.17 in schizotypal patients, and Kimhy et al. (2007) who reported a
WSum6 mean score of 9.65 in individuals at clinical high risk.
The CHR group performed as poorly as the psychotic group on all
PTI subcomponents except the M-, i.e., human movement responses
with poor form quality. The frequency with which human movement
responses occur in a record may restrict the interpretation. However,
a study by Smith et al. (2001) reported that M- may be a sensitive
indicator of thought disorder in children and adolescents. On the
other hand, human movement minus responses have been found to
occur more frequently in the schizophrenia and major depression
groups than in other diagnostic categories (Archer and Gordon,
1988).
There are some limitations to consider, the ﬁrst of which is that our
study reports cross-sectional clinical data, and thus we do not know how
many patients assessed to be at CHR for psychosis will go on to develop
manifest psychosis. According to follow-up studies of prodromal
patients fulﬁlling the SIPS/SOPS criteria, the conversion rate to schizophrenic psychosis was 46–54% at 12 months (Miller et al., 2002). In
addition, previous meta-analyses have shown high temporal stability of
the Rorschach variables (Grønnerød, 2003, 2006). For example, major
Rorschach indices of psychological disturbance, perceptual inaccuracy
(X-%) and disordered thinking (WSum6) have had retest correlations of
0.85 or higher in either 1-year or 3-year retesting of non-patient adults.
Exner et al. (1985) found that between the ages 14 and 16, adolescents
display the same level of retest stability as adults. Among severely
disturbed adolescent groups, retest correlations of variables associated
with perceptual inaccuracy and cognitive slippage have ranged from
0.72 to 0.87, suggesting that the major operations affected by
schizophrenia do not readily change (Exner et al., 1985). The stability
of thought disorders has also been shown among adoptees in the Finnish
adoptive family study of schizophrenia, where the mean evaluation
interval was 11 years (Metsänen et al., 2005). Thus, there is reason to
suppose that adolescents assessed to be at CHR for psychosis have
already had markers of perceptual inaccuracy and cognitive slippage for
years, and they may be at real risk of psychosis, though not necessarily of
schizophrenia. In the study of Klosterkötter et al. (2001), selfexperienced cognitive thought and perception deﬁcits identiﬁed 70%
of patients who developed schizophrenia within 5.4 years.
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Second, the sample size of the CHR group was small and included
more girls than boys. In general, treatment seeking is more frequent
among females than males in Finland (Aalto-Setälä et al., 2002).
Further, previous studies show that females are more likely than
males to experience an anxiety disorder or depression (Lewinsohn
et al., 1998; Nolen-Hoeksema and Girgus, 1994). The female-to-male
ratio is approximately 2:1. In our study, most of the adolescents at CHR
for psychosis were given clinical diagnoses of anxiety disorder or
mood disorder without psychotic features. Thus, among patients with
anxiety symptoms or mood disorder, there may be many who are at
risk of psychosis. Fig. 1 revealed three outliers in the non-psychotic
group; they all were males with clear perceptual and thinking
difﬁculties. However, the SIPS instrument was not able to pick them
out from the non-CHR group.
Finally, in our study, almost 50% of the patients were on antipsychotic
or antidepressant medications. Medication may affect the cognitive
domains of attention, memory and executive function (Bilder et al.,
2002). Patients, who received medication, performed more poorly than
those who did not on the digit symbol test measuring processing speed,
and had a higher X-%, indicating poor visual form perception. As
medication could be a confounding variable we controlled all data for
medication. However, although it could be supposed that when the
patient is receiving antipsychotic medication, perceptual inaccuracy
would disappear, it did not, indicating stability of perceptual inaccuracy.
In summary, our results suggest that perceptual and thinking
disturbance appears to be a promising indicator of vulnerability to
psychosis. The Rorschach PTI distinguished patients at CHR for
psychosis from those diagnosed with non-psychotic disorders, but
not from those diagnosed as psychotic. We were not able to
distinguish adolescents at CHR for psychosis from the other patients
when assessing cognitive functioning by the Wechsler scales and the
WCST. However, the multi-method approach is important in clinical
practice. The ﬁndings of this article also have implications for future
research. Follow-up study is needed to investigate how many
adolescents now at CHR for psychosis later become psychotic. We
need also to determine the pattern of neurocognitive deﬁcits most
predictive of conversion to psychotic disorder.
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